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1. [bookmark: _Ref5850594]Introduction
This is a document for email discussion/approval for Rel-16 NR UE features assigned at the RAN1#100-E meeting as below. Rel-16 UE features in this document are based on R1-2000930 which is outcome of the email discussion after RAN1#99, and were further updated by rapporteurs according to the progress made in RAN1#100-E meeting. Companies are encouraged to check the updates in this document as well as those in R1-2000930 and to provide feedbacks in the table if any.
	[100e-NR-Rel-16-UEFeatures] email discussion/approval of Rel-16 NR UE feature till next meeting (starting no earlier than 3/6) – Hiroki (DCM)/Xiaoyi (ATT)



In addition, the possible structure of sub-agendas for UE feature discussion in RAN1#100bis-E meeting should also be discussed here. For example, in order to facilitate further discussion on details of UE features, having per-WI sub-agendas (instead of having just one UE feature agenda) can be considered. Companies are encouraged to provide their feedbacks on the structure of sub-agendas for RAN1#100bis-E meeting if any in the table below.
	Company
	Comments/Questions/Suggestions on the structure of sub-agendas for RAN1#100bis-E meeting

	vivo
	Based on the informational summary of RAN#87e UE feature discussion (RP-200502), as copied below. The UE capability signaling reporting (i.e. support or not) for a feature group applies to all the components in the feature group, which means there should not be capability signaling reporting for individual component. 
· Terminology definitions based on Rel-15 (TR38.822)
· “Feature(s)”: It is a highest level grouping. In Rel-16, it is per-WI grouping.
· “Feature group(s)”: It is a kind of “subfeature(s)” within a “feature”, and is defined by each row in the UE features list. 
· “Component(s)”: One feature group contains one or multiple components. When UE reports support of the feature group, basically it is applied to all components in the feature group.

	Ericsson
	Comments:
· In their LS, RAN2 asked to minimize features that are “per-BandCombination” and “per-Band-of-a-BandCombination”. Hence, technical reasons are needed to put a feature in the said categories.
· Defining prerequisite features for a feature should be based on functional need. Feature A is prerequisite for feature B only if feature B needs feature A to function
· In order to allow RAN2 to proceed with the signaling, RAN1 focus in RAN1#100bis-e should be on defining the feature group and the signaling values needed for 38.331. Issues for 38.206, like mandatory vs. optional, grouping of features, prerequisites etc. can be settled in a second stage.


	LG
	Regarding ‘basic feature group’ explained in the Note or Mandatory/optional field for several features, we think the meaning of basic feature group should be defined unified and clear way. One possibility approach is defining basic feature group for a feature as “For device supports …, it must report this FG is supported” as being used for IAB feature.

	OPPO
	Regarding attribute “Need of FDD/TDD differentiation” and “Need of FR1/FR2 differentiation”, our understanding is that they are not applicable for per band and per band combination UE capability assuming Rel15 UE capability signaling structure will be reused. Hence except for applicable case e.g. TDD only etc, all the yes/no remark should be N/A for per band and per band combination UE capability.

	ZTE
	Per-WI sub-agenda is a good way to facilitate further discussion on details of UE features.  
We agree with vivo that it should be kept in mind that the basic assumption of signaling should be based on RP-200502. i.e. “One feature group contains one or multiple components. When UE reports support of the feature group, basically it is applied to all components in the feature group.”  If there is individual signaling for a component in a feature group with multiple components, it should be clarified first. Otherwise, it will affect the signaling design.

	Nokia
	There are many UE features where the recommended values for the feature groups are not available yet. It is not productive to have a joint discussion on the feature groups themselves and the possible values for those specific components of the feature groups. This discussion of recommended values should happen within the per-WI sub-agendas. However, the discussion on the feature groups should be centralized, as there are features that interact with each other, e.g. on UE Power Saving vs MR-DC-CA, URLLC vs IIOT. In addition, in case telcos are utilized for UE feature discussion it would be very difficult to coordinate these across all WIs. 
Hence, our recommendation is as follows:
· Recommended values for feature groups are discussed in per-WI sub-agendas
· Feature list structure and details of feature group descriptions are discussed in dedicated UE feature agenda

	Spint
	We agree with all three of Ericsson's comments

	Huawei, HiSilicon
	1. We support to have per-WI sub-agendas, however a general sub-agenda should be set also to cover aspects like potential UE capability that not belong to a particular Rel16 WI (e.g. issues under section 15) and issues that are cross-topics. 
2. If basic feature group(s) is defined for a WI, clear definition should be given, e.g. it is preferred to clearly indicate to RAN2 the corresponding components, prerequisite FGs, report type and also the potential capability signaling. 

	FUTUREWEI
	There will be a need for both per-WI agenda for detailed discussion as well as an overall agenda for general issues. 
General issues include a consistent description of ‘basic features’ across WI. The spirit of the RAN discussion that resulted in RP-200502 should be considered, where for some features (e.g., NRU, V2X, URLLC, IAB) it may be desired to identify a minimum set of subfeatures/components that can help the adoption or the performance of a the feature as a whole. There may be multiple high level basic features and dependent basic features, which could be seen as features that are “conditionally mandatory (with capability signaling) if the basic feature is supported.
NOTE: Pre-requisites can indicate any dependency requirement, not only a functional necessity. So if basic feature relationshiops are defined they should be captured in a consistent way using the pre-requisite and other columns in the table.

	Intel
	First, as per RAN2 LS R1-2001513, we would like to request companies (who requested to allow both signaling of xDD and FRx differnetiations) to provide rationale of the necessity of allowing both xDD and RFx differentiations (column titled ‘Capability interpretation for mixture of FDD/TDD and/or FR1/FR2’).
	7	Rationale for necessity of both xDD and FRx differentiations for per-UE capability
RAN2 did not discuss the RAN1 LS on XDD-FRX Differentiation (R1-1913579/R2-2000013) at the RAN2#109-e meeting, but RAN2 would anyway appreciate to be provided with rationale in case Per-UE capability with both FDD/TDD and FR1/FR2 differentiations is deemed as necessary for a feature. 




Second, rather than clarifying how to interpret when both xDD and FRx differentiations are signalled, we think it is better to set generic interpretation first, and, if any, we can make special exception per UE feature group basis. Thus, we would like to continue the generic interpretation as shown below (including our inputs) from the 2nd round of discussion. Please note our intent is for Rel-16 not for Rel-15. 
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	Rapporteur (NTT DOCOMO)
	Based on the feedbacks, following proposals can be made.
· For RAN1#100bis-E meeting, per WI subagendas are necessary for Rel-16 NR UE feature agenda.
· “Others” subagenda can be used for aspects like potential UE capability that not belong to a particular Rel16 WI (e.g. issues under section 15) and general issues that are cross-topics including a consistent description of ‘basic features’ across WI.
· In RAN1#100bis-E meeting, RAN1 should focus on defining the feature groups and corresponding signaling aspects including the signaling values, type and need of xDD/FRx differentiation so that RAN2 can proceed for the signaling.
· Issues for 38.306, like mandatory vs. optional, grouping for a “basic feature group”, prerequisites and etc can be settled in a second stage.
· RAN1 should take followings into account as a common principle for UE features list in addition to RAN2 guidances in R1-2001513.
· The UE capability signaling reporting (i.e. support or not) for a feature group applies to all the components in the feature group, which means there should not be capability signaling reporting for individual component.
· “Need of FDD/TDD differentiation” and “Need of FR1/FR2 differentiation” are applicable only to “per UE” feature group, and hence those should be “N/A” for all feature groups other than per UE feature group.





- 4/255 -
1. 
1. NR_2step_RACH
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	9. NR_2step_RACH
	9-1
	Basic channel structure and procedure of 2-step RACH

	
Alt 2 simplified basic feature group:
1. MsgA PRACH and PUSCH transmission
1. MsgB monitoring, reception, and feedback
1. Power control for MsgA PRACH, MsgA PUSCH, and PUCCH for HARQ-ACK feedback to a MsgB
FFS: if any of the components need to be more specific, i.e. the following components in Alt. 1 can be further discussed.

[Alt 1 detailed feature group]:
1. [RACH type selection based on a SSB-based RSRP threshold] 
1. [Separately configured ROs with not applicable to 4-step RO configuration]
1. [Same ROs and but different preamble sequences partitioning with 4-step RO preamble sequences configuration]
1. 
1. Single msgA PUSCH configuration in an UL BWP from UE perspective
1. [Maximum Ttwo MmsgA PUSCH configurations in an UL BWP from UE perspective]
1. [Validation of mMsgA PRACH and PUSCH]
1. [Mapping between preamble of MsgA PRACH and PUSCH resource units occasion with DMRS resource of MsgA PUSCH]
1. [MmsgA PUSCH transmission including scrambling, DMRS sequences and ports, RV, etc]
1. Multiple DMRS sequences for CP-OFDM based msgA PUSCH
1. Single DMRS sequence for DFT-s-OFDM based msgA PUSCH
1. [MmsgA PRACH open loop power control]
1. msgA PUSCH power control
1. [Monitoring of MmsgB with PDCCH addressed to msgB-RNTI or C-RNTI, and receiving MsgB including SuccessRAR, and fallbackRAR, and backoff indication] and PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI
1. [Support PUCCH transmission for HARQ-ACK feedback to a MsgB] that contains successRAR and to a PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI. The PUCCH is configured with the same numerology, TX spatial filter and UL BWP as the last msgA PUSCH transmission/retransmission
1. For [MsgA PRACH configuration and  support all preamble formats] applicable to the band
1. For short sequence based preamble format in MsgA PRACH, support 15 kHz and 30 kHz in FR1 and 60 and 120 kHz in FR2.
1. For MsgA PUSCH, support 15 kHz, 30 kHz in FR1. Support 60 kHz and 120 kHz for FR2
1. For MsgA PUSCH waveform, support both CP-OFDM and DFT-s-OFDM
1. Support DMRS ports with configuration type 1
1. [PUCCH power control  for HARQ-ACK feedback to a MsgB] 
1. MSGA PRACH configuration  
1. MSGA PRACH new configuration support (aligned with NR TEI 14-7)
1. [Minimum TX gap between PRACH and PUSCH (for both TDD and FDD, FR1 and FR2, single CC and intra-band CA) as specified in Rel-15]
1. [Minimum TX gap between last DL SSB reception symbol and PRACH (TDD. FR1 and FR2, single CC and intra-band CA) as specified in Rel-15]
1. [MsgA PRACH and PUSCH transmissions in different PRACH and PUSCH slots]
1. [Minimum TX gap between the last symbol of MmsgB PDSCH and the first symbol of PUCCH carrying HARQ-ACK to MmsgB PDSCH]
1. Support RV=0 for msgA PUSCH initial transmission, re-attempt and fall-back
1. 2-step RACH operation in RRC_IDLE/INACTIVE state
1. [2-step RACH operation in RRC_IDLE/INACTIVE/CONNECTED state]
1. [Intra-slot frequency hopping for MsgA PUSCH]

	
	Yes
	N/A
	UE cannot initiate a 2-step RACH process, and thus would not be expected understand the 2-step RACH configurations
	per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	9-2
	Supported 2 symbols DMRS for msgA PUSCH
	Supported 2 symbols DMRS for msgA PUSCH (‘len2’)
	9-1, 2-18
	Yes
	N/A
	If UE does not support ‘len2’, and if msgA-maxLength is configured as ‘len2’, the UE cannot use 2-step RACH resources
	per UE
	N/ANo
	Yes
	
	Shall be aligned with 2-18
	Conditionallymandatory for UE supporting both 9-1 and 2-18Optional with capability signalling

	
	9-3
	Parallel MsgA and PRACH SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	Parallel MsgA and PRACH SRS./PUCCH/PUSCH transmissions across CCs in inter-band CA with msgA in PCell/PScell
	9-1, 2-52, 4-1, 2-12, 6-6
	Yes
	N/A
	UE cannot transmit an MsgA and other UL transmissions in parallel across CCs in inter-band CA
	per band combination
	N/ANo
	N/ANo
	
	
	Optional with capability signalling

	
	9-4
	MsgA operation in a band combination including SUL
	MsgA operations in a band combination including SUL
	9-1, 6-16
	Yes
	N/A
	UE does not support msgA operations in a band combination including SUL
	per band combination
	N/A
	N/A
	
	
	Optional with capability signalling

	
	9-5
	Support 60kHz for MsgA PUSCH in FR1
	Support 60kHz for MsgA PUSCH in FR1
	9-1, 1-1
	Yes
	N/A
	
	per UE
	No
	Only applied for FR1
	
	Shall be aligned with 1-1
	Optional with capability signalling

	
	9-6
	Intra-slot frequency hopping for msgA PUSCH
	Intra-slot frequency hopping for msgA PUSCH
	9-1
	Yes
	N/A
	
	per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	Rapporteur
	The major issue is about the basic FG 9-1, whether we list all the details in the basic FG (see Alt.1) or we just use a high level description, see Alt.2
So far the majority’s view is to start with Alt.2. 
So the proposal is to agree on Alt.2 at this stage, and if there is anything missing, we can refine it further.
1. MsgA PRACH and PUSCH transmission (corresponding to the components 1~7,11,13~18 in Alt.1)
1. MsgB monitoring, reception, and feedback (corresponding to the components 9 and 10 in Alt.1)
1. Power control for MsgA PRACH, MsgA PUSCH, and PUCCH for HARQ-ACK feedback to a MsgB (corresponding to the components 8 and 12 in Alt.1)
FFS: if any of the components need to be more specific
A general comment is that, for the basic FG, it is likely that there is only 1-bits signlling to say whether the UE supports the 2-step RACH feature as a whole or not. There would not be further signalling for each of the components whether it is supported or not.
So I would not expect to spend too much efforts on refining the exact wording for the components in this basic FG, as the details can be found in the spec anyway.
More responses to the comments can be found as below.

	vivo
	1. There are too many detailed components for the basic feature group 9-1. We suggest some simplification to only list the following components in the basic feature group should be enough. Furthermore, should the 9-1 be per UE rather than per band?
· MsgA PRACH configuration and preamble format
· MsgA PUSCH configuration
· MsgA PRACH/PUSCH transmission
· MsgB reception
· Power control for MsgA PRACH, MsgA PUSCH, PUCCH for HARQ-ACK feedback to a MsgB
1. On 9-3, the Rel-15 basic feature (mandatory without capability signaling) 2-52. 4-1, 2-12 should be removed from the prerequisite list as they are supported by all UEs. 
1. On 9-5, the Rel-15 basic feature (mandatory without capability signaling) 1-1 should be removed from the prerequisite list as they are supported by all UEs.
[Rapporteur]
To comment 1: thanks for the good suggestion. The simplified basic feature group is added as alt 2, let us see if it is agreeable.
To comment 2&3: they are reflected in the updated version.

	Ericsson
	9-1 component #4 seems to be a typo, as it is blank and there is no missing component as compared to the last list in R1-2000930.

9-1 is rather more detailed than we see needed.  While we appreciate the effort to fully document the feature, we are concerned that an exhaustive listing like this may be counter productive, since there can be differences in interpretation, and there is the danger that some aspect in the specs not listed will then be interpreted as not needed for the feature.  We also observe that other features do not seem to be following this approach, and it is essential that features have a common method of describing features for the feature lists to be interpreted correctly.

We therefore suggest a more high level description, for example the following:
1. msgA PRACH & PUSCH transmission
1. msgB reception

Regarding the individual components, we have the following initial comments.  We may have others depending on what the agreed level of detail for 9-1 ends up being.
· Some capabilities might be merged, 
· 5) is redundant if 6) is supported as a baseline capability
· 29) is redundant if 30) is supported as a baseline capability
· 12) & 13): msgA PUSCH power control is relative to PRACH.  Is it sufficient to have one component, i.e.
12)	msgA PRACH power control
13)	msgA PUSCH power control
· 14):  Backoff indication is not listed.  Since RARs defined for MsgB should be handled by RAN2, can we more succinctly say that MsgB is monitored with MsgB-RNTI or C-RNTI?  If the RAR types are to be listed, then at the minimum backoff indication should be added.
14) Monitoring of msgB including SuccessRAR and fallbackRAR, and with PDCCH addressed to MsgB-RNTI or C-RNTI in response to a MsgA with C-RNTI
Or
14) Monitoring of msgB including SuccessRAR, and fallbackRAR, and backoff indication, and PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI
· 15): is seems sufficient to just say  ‘15)	Support PUCCH transmission for HARQ-ACK feedback to a MsgB’ in order to identify the behavior.
· 23): Suggest to remove this component: it is not needed given that 2-step UEs could just indicate support for 14-7.

9-6: We wonder why intra-slot frequency hopping is not part of 9-1, since it is part of basic scheduling & HARQ in Rel-15 (5-1: component 8: Intra-slot frequency-hopping for PUSCH scheduled by Type 1 before RRC connection).  We found substantial system level gains (on the order of 60% increase in served UEs) with frequency hopping for initial transmissions, although not for 3 retransmissions (details in R1-1912673).  Given that latency is a key benefit if 2-step, and this may be lost with retransmissions, we think that intra-slot frequency hopping should remain part of the basic capability, as in Rel-15.
[Rapporteur]
Simplified basic feature group is listed as Alt.2 for 9-1. Apart from the 2 components, I think it would be better to also include power control, let us see if it is agreeable.
Alt.1 is also revised based on your comments.
For 9-6, it is deleted, which means by default it is supported for all 2-step RACH UEs.

	Samsung 
	FG 9-1:
5) & 6) Suggest to combine as a single component: “Maximum two msgA PUSCH configurations in an UL BWP from UE perspective”
8) There is no PUSCH resource unit in spec: “Mapping between preamble of MsgA PRACH and PUSCH resource unitsoccasion with DMRS resource of MsgA PUSCH”
14) Suggest to update: “Monitoring of msgB including SuccessRAR and fallbackRAR, and PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI included in MsgA PUSCH”
15) Suggest to update (last sentence is not necessary): “Support PUCCH transmission for HARQ-ACK feedback to a MsgB that contains successRAR and to a PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI included in MsgA PUSCH. The PUCCH is configured with the same numerology, TX spatial filter and UL BWP as the last msgA PUSCH transmission/retransmission”

In general, we share the same view with vivo and Ericsson, i.e., FG 9-1 is too much specific. We are fine to simplify FG 9-1.
[Rapporteur]
Please check the Alt.2 for 9-1.
Alt.1 is also revised taking into account your comments.

	ZTE
	We do not have strong preference whether to make the basic feature group with high level description or list all the details. Maybe a high level description is better since those details can be found in the specifications anyway. If so, we can start from the suggestion by vivo. Please indicate which additional components are necessary to be added to the basic feature group.
· MsgA PRACH configuration and preamble format
· MsgA PUSCH configuration
· MsgA PRACH/PUSCH transmission
· MsgB reception
· Power control for MsgA PRACH, MsgA PUSCH, PUCCH for HARQ-ACK feedback to a MsgB

	NTT DOCOMO
	· What is the reason FG 9-6 is separated from FG 9-1 basic feature group? We prefer FG 9-6 is a part of basic feature group. Otherwise, Intra-slot frequency hopping for msgA PUSCH cannot be used for UEs in RRC_IDLE/INACTIVE state. In Rel-15, “Intra-slot frequency-hopping for PUSCH scheduled by Type 1 CSS before RRC connection” is a part of basic feature group.
· xDD/FRx differentiation is applicable only for per UE capability, and hence “No” should be changed to “N/A” for FGs not per-UE.
[Rapporteur]
For comment 1: FG 9-6 has been deleted, and merged into basic FG 9-1 if alt 1 is taken.
For comment 2: Thanks for the adivice, it has been updated.

	MediaTek
	1. For FG9-1, we suggest to remove 60kHz from component 18) because 60KHz SCS testing is not mature for FR2 yet.
1. Modify feature FG9-5 as follows
	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Need of FR1/FR2 differentiation
	Mandatory/Optional

	9-5
	Support 60kHz for MsgA PUSCH 
	Support 60kHz for MsgA PUSCH 
	9-1, 1-1
	Per BC
	Yes
	Optional with capability signalling


[Rapporteur]
FG 9-5 and component 18) in FG 9-1 is deleted as suggested by HW. The reason is we agreed that the SCS of MsgA PUSCH follows that defined in the BWP. So seems we do not need a different UE capability than Rel-15 PUSCH.
It can be discussed further if we need this FG.

	Panasonic
	We are ok with some simplification of 9-1 as sugeessted by vivo and Ericsson. On the other hand, if such approach is taken, explicit mention of following contents would be at least necessary.
- Up to two msgA PUSCH configuraitons, i.e., 5) and 6)
- Both CP-OFDM and DFT-s-OFDM including DMRS aspect, i.e., 10), 11), and 19)
- 26) MsgA PRACH and PUSCH in different slots
- To support both RRC_IDLE/INACTIVE and RRC_CONNECTED, i.e., 29) and 30)
[Rapporteur]
Thanks for the comments. I think it worth clarifying that, if we do not explicitly mention these component in the basic feature group, it means by default UE has to follow what says in the spec, e.g. if both CP and DFT are configurable in both RRC states configurable, then UE has to support both if the UE support the 2-step RACH feature. So in general I think if we take the approach of Alt.2, we should strive to make the basic feature group as simple as possible. Could you please double-check if the updated alt.2 for FG 9-1 is acceptable? We can discuss later if anything is needed beyond the three components.

	Nokia
	· 9-2: It should be conditionally mandatory for UEs supporting 9-1 and 2-18, as it relates to initial access. 
· 9-5: The pre-requisite feature 1-1 relates to RAN4 feature, not RAN1.
· 9-6: It should be conditionally mandatory for UEs supporting 9-1 as it relates to initial access.
[Rapporteur]
Ok for 9-2. 
9-5 is deleted as suggested by HW, see the comments to MTK as above.
9-6 is merged into 9-1.

	Huawei, HiSilicon
	1. FG9-1:
0. We prefer to simplify the whole FG without asking for many components, as the components# increases many of the newly added components are not necessary. For example, it is meaningless if a UE support RACH type selection but NOT support msgA RACH configuration. Therefore, the comments from Ericsson seems reasonable that 9-1 starts with the below two components: 1) msgA PRACH & PUSCH transmission; 2) msgB reception including successfulRAR and fallbackRAR
0. Add the below for “FFS: the Max number MsgB to be monitored per slot”, since MsgB could be successRAR dedicated to another UE or could carry RRC content with large payload, which leads to an increased decoding efforts compared to traditional msg2.	Comment by ZTE: There is no related discussion or agreement in RAN1. And also there was no such limitation for msg2 in Rel-15 PRACH. 
Can we left it to RAN2? Otherwise, further discussion is possible.
0. 23) can be taken out from 9-1 for now, pending the design conclusion of it from 14-7 (e.g. if it is mandatory without capability signalling, then no need to add it additionally for 2step RACH).
0. If a simplified 9-1 is not acceptable, the following are still proposed to be modified. We should take what is enhanced and others that are inherited from R15 can be saved unless deem necessary.
3. separation of 6) from 9-1; 
3. combining 9), 10), 11), 13), 20) and 28) into single component as ‘msgA PUSCH transmission including scrambling, power control, DMRS configurations etc’; combining 12), 16), 22), into single component as ‘msgA PRACH configuration and transmission’; similar handling can be done for msgB and PUCCH respectively; 
3. 17)~19) are not needed as no enhancement/difference from Rel-15.
0. FFS 29) & 30). There indeed could be some difference on UE behavior for these two, while the reflection of this may impact the structure of FG9-1, e.g. if UE supports 29) 2-step RACH operation in RRC_IDLE, it should also support msgA transmission and msgB reception in IDLE. Thus 29)&30) are more like a header-level description.	Comment by ZTE: Merged in to one component. Unless there is a need of UE to support PRACH in some RRC state only, which I do not think so :)
Further discussion is possible.
1. FG9-3: “PRACH” is not needed. In R15, there is no parallel PRACH transmission either.
1. FG9-5: Not needed since there is no enhancement/different implementation on supported SCS w.r.t. BWP or preamble in this WI.

[Rapporteur]
Similar to the response to Ericssson, I made a simplified basic feature group as Alt.2 for 9-1, with an additional component mentioning about the power control. Please check if it is agreeable.
The other comments for Alt.1 of 9-1 are taken into account in the updated version with tracking mode.
More response can be found in the comment boxes.

	Intel
	Suggest to separate “basic channel structure and procedure of 2-step RACH” in 9-1 to make it more organized. For instance, the following can be considered
· 9-1. Basic MsgA PRACH for 2-step RACH. 
· 9-2. Basic MsgA PUSCH for 2-step RACH
· 9-3. Basic procedure for 2-step RACH
· 9-4. Power control for 2-step RACH
Further, feature group 9-1 includes some unnecessary details. Suggest to make it more clear.
[Rapporteur]
Thanks for the suggestion. But I could not see the reason why we need different basic FGs for 2-step RACH, as I do not think the UE can report to support 9-1 only without 9-2/3/4?
Maybe we have different understanding on the meaning of basic FG? We can discuss later if necessary.

	Qualcomm
	UE feature group  9-1:
· Editorial change for Item 2)
· Editorial change for Item 3)
· Added Item 4) back to emphasize/clarify UE can fall-back from 2-step RACH to 4-step RACH when receiving a fall-back RAR; in addition, msg3 retransmissions scheduled by DCI format 0_0 and addressed to TC-RNTI are supported before the contention resolution timer expires
· Items 5) and 6) mention different number of msgA PUSCH configurations that should be supported by UE performing 2-step RACH. To avoid confusion, they should be combined into a single item, such as “Up to two msgA PUSCH configurations in an UL BWP from UE perspective”
· Item 7)  should include “occasion” for the sake of accuracy 
· Items 12) and 13) should include “open-loop power control” for the sake of accuracy
· Item 14) should mention the msgB PDCCH is addressed to msgB-RNTI when the msgB PDSCH channel structure including “SuccessRAR” and “FallbackRAR”
· Item 15) should explicitly mention the msgB-RNTI when SuccessRAR is carried by msgB PDSCH.
· Items 22) and 23) should include “PRACH configuration index” for the sake of accuracy. This is to avoid the potential confusion that the new PRACH sequences introduced for Rel-16 NR-U can be extended to RACH procedures associated with NR licensed spectrum
· Editorial change for Items 24) and 25)
· Clarification for Item 26) is needed, and the suggested changes are based on endorsed CR of TS 38.213, “The UE does not expect to have a PRACH preamble transmission and a PUSCH transmission with a msgA in a PRACH slot or in a PUSCH slot.”
· Clarification for Item 28) is needed, to resolve the ambiguity of RV signaled in DCI format 0_0, which is addressed to TC-RNTI and includes an UL grant for msg3 retransmission(s) within UE’s contention resolution timer. 
· Items 29) and 30) are not necessary, if related UE features are captured already in Items 1) to 28).
UE feature group 9-3
· NR Rel-15 and Rel-16 specs do not support parallel PRACH transmissions across CCs for UE supporting CA. Therefore, Rel-16 2-step RACH should not support parallel transmissions of msgA and PRACH across CCs as a new UE feature.
· Running CR for TS 38.321 (Rel-16) Section 5.1.1 mentions “there is only one Random Access procedure ongoing at any point in time in a MAC entity”
· Existing DCI formats in TS 38.213 do not support CIF indication.
UE feature group 9-7
Added upon the request of RAN2, to support 2-step CFRA for HO, wherein dedicated PRACH/PUSCH resources are allocated to UE by dedicated RRC signaling
The above porposals are shown as text changes below
	9-1
	Basic channel structure and procedure of 2-step RACH
	1. RACH type selection based on a SSB-based RSRP threshold 
1. Separately configured ROs with not application to 4-step RO configuration
1. Same ROs but different and preamble sequences partitioning not overlapping with 4-step preamble sequence RO configuration
1. Fall-back to msg3 transmission when receiving FallbackRAR and retransmit msg3 when receiving DCI 0_0 addressed to TC-RNTI within the contention resolution timer
1. Single msgA PUSCH configuration in an UL BWP from UE perspective
1. Two msgA PUSCH configurations in an UL BWP from UE perspective
1. Validation of msgA PRACH occasion and msgA PUSCH occasion
1. Mapping between preamble of MsgA PRACH and PUSCH resource units of MsgA PUSCH
1. msgA PUSCH scrambling
1. Multiple DMRS sequences for CP-OFDM based msgA PUSCH
1. Single DMRS sequence for DFT-s-OFDM based msgA PUSCH
1. msgA PRACH open-loop power control
1. msgA PUSCH open-loop  power control
1. Monitoring of msgB PDCCH addressed to msgB-RNTI and decoding msgB PDSCH  including SuccessRAR and fallbackRAR for UE in any RRC state; , and  monitoring msgB PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI for UE in RRC connected state
1. Support PUCCH transmission for HARQ-ACK feedback to a MsgB that contains successRAR with the corresponding msgB PDCCH addressed to msgB-RNTI, or and to a PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI. The PUCCH is configured with the same numerology, TX spatial filter and UL BWP as the last msgA PUSCH transmission/retransmission
1. For MsgA PRACH support all preamble formats applicable to the band
1. For short sequence based preamble format in MsgA PRACH, support 15 kHz and 30 kHz in FR1 and 60 and 120 kHz in FR2.
1. For MsgA PUSCH, support 15 kHz, 30 kHz in FR1. Support 60 kHz and 120 kHz for FR2
1. For MsgA PUSCH waveform, support both CP-OFDM and DFT-s-OFDM
1. Support DMRS ports with configuration type 1
1. PUCCH power control  for HARQ-ACK feedback to a MsgB 
1. MSGA PRACH configuration index of NR Rel-15 
1. MSGA PRACH new configuration index supported in NR Rel-16 (aligned with NR TEI 14-7)
1. Minimum TX gap between PRACH and PUSCH (for both TDD and FDD, FR1 and FR2, single CC and intra-band CA) as specified in NR Rel-15
1. Minimum TX gap between last DL SSB reception symbol and PRACH (TDD. FR1 and FR2, single CC and intra-band CA) as specified in NR Rel-15
1. MsgA PRACH and PUSCH  are transmitted in different PRACH and PUSCH slots
1. Minimum TX gap between the last symbol of msgB PDSCH and the first symbol of PUCCH carrying HARQ-ACK to msgB PDSCH
1. Support RV=0 for msgA PUSCH initial transmission, re-attempt and fall-back Note: It is up to gNB to ensure RV=0 is configured when DCI format 0_0 is transmitted to schedule msg3 retransmission(s) within the window of ra-ContentionResolutionTimer.
1. 2-step RACH operation in RRC_IDLE/INACTIVE state
1. 2-step RACH operation in RRC_CONNECTED state
	
	Yes
	N/A
	UE cannot initiate a 2-step RACH process, and thus would not be expected understand the 2-step RACH configurations
	per band
	N/A
	N/A
	
	
	Optional with capability signalling

	9-2
	Supported 2 symbols DMRS for msgA PUSCH
	Supported 2 symbols DMRS for msgA PUSCH (‘len2’)
	9-1, 2-18
	Yes
	N/A
	If UE does not support ‘len2’, and if msgA-maxLength is configured as ‘len2’, the UE cannot use 2-step RACH resources
	per UE
	No
	Yes
	
	Shall be aligned with 2-18
	Optional with capability signalling

	9-3
	Parallel MsgA and PRACH SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	Parallel MsgA and PRACH SRS./PUCCH/PUSCH transmissions across CCs in inter-band CA with msgA in PCell/PScell
	9-1, 2-52, 4-1, 2-12, 6-6
	Yes
	N/A
	UE cannot transmit an MsgA and other UL transmissions in parallel across CCs in inter-band CA
	per band combination
	No
	No
	
	
	Optional with capability signalling

	9-4
	MsgA operation in a band combination including SUL
	MsgA operations in a band combination including SUL
	9-1, 6-16
	Yes
	N/A
	UE does not support msgA operations in a band combination including SUL
	per band combination
	N/A
	N/A
	
	
	Optional with capability signalling

	9-5
	Support 60kHz for MsgA PUSCH in FR1
	Support 60kHz for MsgA PUSCH in FR1
	9-1, 1-1
	Yes
	N/A
	
	per UE
	No
	Only applied for FR1
	
	Shall be aligned with 1-1
	Optional with capability signalling

	9-6
	Intra-slot frequency hopping for msgA PUSCH
	Intra-slot frequency hopping for msgA PUSCH
	9-1
	Yes
	N/A
	
	per band
	N/A
	N/A
	
	
	Optional with capability signalling

	9-7
	2-step CFRA
	To be used for hand-over 
	9-1
	Yes
	N/A
	To support CFRA, UE will use 4-step CFRA procedures specified in NR Rel-15
	Per UE
	No
	No
	
	
	Optional with capability signalling



[Rapporteur]
Thanks for the good suggestions on the details of FG9-1, which has been taken into account in the updated version (in conjunction with other companies’ comments). Could you please also check if Alt.2 simplified basic FG is acceptable?
For 9-7, for now I did not include CFRA as in Rel-15 we did not have a separate feature group for CFRA. Can we left it to RAN2? Further discussion is possible.

	
	




1. NR-unlicensed
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	10. NR-unlicensed

	10-1
	UE stand-alone (DL and UL) operation channel access procedures for UL transmissionin shared spectrum for under dynamic channel access mode 
	1. Type 1 channel access
2. Type 2A channel access
3. Type 2B channel access (FFS if move this to separate feature)
4. Type 2C channel access
5. 20MHz LBT bandwidth
6. Contention window adjustment
7. CP extension up to 1 symbol for PUSCH/PUCCH transmission
8. SSB/MIB/RMSI reception with Q
9. SSB RRM with Q in DMTC
10. SSB-RLM with Q in DMTC window
11. Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0
	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band with both DL and UL transmission support under dynamic channel access


	Optional with capability signalling

	
	10-1a
	UE DL only operation in unlicensed shared spectrumoperation underwith dynamic channel access mode
	1. SSB RRM with Q in DMTC
	6-5
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band with DL only operation
	Optional with capability signalling

	
	10-2
	UE channel access procedures for UL transmission forstand-alone (DL and UL) operation in shared spectrum under semi-static channel access mode 

	1. Type 2C channel access
2. Single sensing slot of 9us channel access
3. 20MHz LBT bandwidth
4. SSB/MIB/RMSI reception with Q
5. SSB RRM with Q in DMTC
6. SSB-RLM with Q in DMTC window
7. Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0
8. Support fixed frame period of 5ms and 10ms
	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band.

Support of channel access mechanism for FBE operation, including fixed frame period, Cat 2 LBT, Cat 1 LBT
	Optional with capability signalling

	
	10-2a
	UE DL only operation in shared spectrum under semi-static channel access mode
	1. SSB RRM with Q in DMTC
2. Support fixed frame period of 5ms and 10ms
	6-5
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band with DL only operation
	Optional with capability signalling

	
	10-2b
	UE stand-alone (DL and UL) operation in shared spectrum under semi-static channel access mode 

	1. Support fixed frame periods shorter than 5ms
	10-2 or 10-2a
	
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-3
	PRB interlace mapping for PUCCH and PUSCH
	1) PRB interlace mapping for PUCCH (EPF0, EPF1, EPF2, EPF3)
1.2) PRB interlace frequency domain resource allocation for PUSCH

	10-1 or 10-2
Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band.

Support of PRB interlace PUCCH and PUSCH
	Optional with capability signalling

	
	10-3a
	PRB interlace mapping for PUCCH format 0 and format 1
	1. PRB interlace frequency domain resource allocation for PUCCH format 0 and format 1

	10-1 or 10-2
Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support of PRB interlace PUCCH format 0/1
	Optional with capability signalling

	
	10-3b
	PRB interlace mapping for PUCCH format 2
	1. PRB interlace frequency domain resource allocation for PUCCH format 2

	10-1 or 10-2
Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support of PRB interlace PUCCH format 2
	Optional with capability signalling

	
	10-3b
	PRB interlace mapping for PUCCH format 3
	1. PRB interlace frequency domain resource allocation for PUCCH format 3

	10-1 or 10-2
Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support of PRB interlace PUCCH format 3
	Optional with capability signalling

	
	10-7
	LBT bandwidth size of 10MHz
	FFS the components
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-8
	Type B PDSCH length
	Length 3, 5, 6, 8,  11, 12, 13
FFS the capability are separate for each length or some groups are formed to signal the capability together
	
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Support of additional length (other than 2/4/7) for type B PDSCH.
Note length 9/10 are already covered by 14-3
	Optional with capability signalling

	
	10-9
	Search space set group switching with explicit DCI 2_0 bit field trigger
	1. Two groups of search space sets
2. Monitor DCI 2_0 with a search space set switching field 
3. Support a timer to switch back to original search space set group
4. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group
	10-1, 10-1a, or 10-2, or 10-2a
Need discussion for licensed use
	Yes
	N/A
	
	FFS: Per UE or per band or per BC
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	
	10-9a
	Search space set group switching with implicit PDCCH decoding with DCI 2_0 monitoring
	1. Two groups of search space sets
2. Support switching the search space set group with PDCCH decoding in group 1 
3. Support a timer to switch back to original search space set group
4. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group
	10-1, 10-1a, 10-2, or 10-2a
Need discussion for licensed use
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	
	10-9b
	Search space set group switching with implicit PDCCH decoding without DCI 2_0 monitoring
	1. Two groups of search space sets
2. Support switching the search space set group with PDCCH decoding in group 1 
3. Support a timer to switch back to original search space set group
	10-1, 10-1a, 10-2, or 10-2a
Need discussion for licensed use
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	
	10-9c
	Joint search space group switching across multiple cells
	1. Configured with a group of cells and switch search space set group jointly over these cells
	10-9, 10-9a, or 10-9b
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Without this capability, the UE will switch search space set groups for different cells independently
	Optional with capability signalling

	
	10-10
	RSSI and channel occupancy measurement and reporting
	1. RSSI measurement
2. Channel occupancy reporting
	10-1, 10-1a,  or 10-2, or 10-2a
	Yes
	N/A
	
	per band
	N/A
	N/A
	
	RSSI measurement for channel occupancy.
	Optional with capability signalling

	
	10-11
	SRS starting position at any OFDM symbol in a slot
	
	10-1 or 10-2
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Support transmitting SRS starting in all symbols (0,…,13) of a slot
	Optional with capability signalling

	
	10-12
	OCC for PRB interlace mapping for PF2 and PF3 
FFS if need this capability, or if we split this for PF2 and PF3 separately
	1. No OCC
21. OCC2
23. OCC4
	10-3b or 10-3c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	UE OCC capability for EPF2/EFP3
	Optional with capability signalling

	
	10-13
	CP extension for the first symbol of PUSCH/PUCCH
FFS if need this capability
	
	10-1
Do we need this for 10-2?
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support CP extension of at most one OFDM symbol duration preceding the first symbol of a scheduled PUSCH/PUCCH transmission subject to UE processing time defined in Rel-15
	Optional with capability signalling

	
	10-13a
	Extended CP range of more than one symbol for CG-PUSCH
FFS if need this capability
	
	10-1,
Do we need this for 10-2?
5-19 or 5-20
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	How long a UE can generate the CP extension beyond 1 symbol for CG-PUSCH
	Optional with capability signalling

	
	10-14
	Non-numerical PDSCH to HARQ-ACK timing
	1. Support configuration of Non-numerical a value for dl-DataToUL-ACK indicating an imapplicable time to report HARQ ACK
	10-1 or 10-2
Need discussion for licensed use
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	If non-numerical K1 value is supported
	Optional with capability signalling

	
	10-15
	Enhanced dynamic HARQ codebook
	1. Support of bit fields signalling PDSCH HARQ group index and NFI in DCI 1_1
2. Support of bit field in DCI 0_1 for other group total DAI if configured. 
3. Support the retransmission of HARQ ACK
FFS if need to further split under other group DAI/NFI configured or not
	10-1 or 10-2
Need discussion for licensed use
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Enhanced dynamic HARQ codebook supporting grouping of HARQ ACK and triggering the retransmission of HARQ ACK in each groups
	Optional with capability signalling

	
	10-16
	One-shot HARQ ACK feedback
	1. Support feedback of HARQ-ACK codebook containing all configured HARQ processes for all configured CCs, triggered by a DCI 1_1 scheduling a PDSCH
	10-1 or 10-2
Need discussion for licensed use
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Upon triggering, UE reports A/N for all HARQ processes and all CCs in a PUCCH group. 
	Optional with capability signalling

	
	10-16a
	One-shot HARQ ACK feedback trigger with empty DCI 1_1
	1. Support feedback of HARQ-ACK codebook containing all configured HARQ processes for all configured CCsof one-shot HARQ ACK feedback with a DCI 1_1 without scheduling a PDSCH using a reserved FDRA value
	10-1 or 10-210-16
Need discussion for licensed use
	Yes
	N/a
	
	Per band or per UE
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-17
	Multi-PUSCH UL grant
	1. Support of scheduling more than oneup to 8 PUSCH with a single DCI 0_1 
	10-1 or 10-2 Need discussion for licensed useFFS if applicable to licensed?
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-18a
	Configured grant with retransmission in CG resources with LBE
	1. Support retransmission in CG resources
2. Support configured grant retransmission timer
3. Support DFI  monitoring
4. Support CG-UCI in CG-PUSCH
Configured grant with retransmission in CG resources with LBE
UE transmits multiple PUSCHs in a configured grant period according to the RRC configuration for both type 1 and type 2 configured grant
	10-1 or 10-2,
5-19 or 5-20
Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support configured grant with retransmission in configured grant resource
	Optional with capability signalling

	
	10-18b
	Configured grant with retransmission in CG resources with FBE
FFS if 10-18a and 10-18b should be merged
	Configured grant with retransmission in CG resources with FBE
UE transmits multiple PUSCHs in a configured grant period according to the RRC configuration for both type 1 and type 2 configured grant
	10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support configured grant with retransmission in configured grant resource
	Optional with capability signalling

	
	10-19
	Number of LBT bandwidth
FFS if this is needed
	Number of ED measurements the UE is able to perform simultaneously
[Whether the UE in WB operating mode can support nx20MHz measurement
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This is the number of LBT bandwidth a UE can perform separate ED check on simultaneously
	Optional with capability signalling

	
	10-19a
	Support DL reception with subset of RB sets
	1. When DL BWP has multiple RB sets, support using the available RB set bitmap in DCI 2_0 to validate the periodic CSI-RS transmission if the CSI-RS is over multiple RB-sets
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Without this capability, UE will assume all RB sets in the DL BWP are all transmitted or none of them are transmitted
	Optional with capability signalling

	
	10-19b
	Support UL transmission with subset of RB sets passing LBT
	1. When UL BWP has multiple RB sets, support transmission of UL signal or channels when LBT passes for only the RB sets the UL signals or channels are located
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Without this capability, UE will transmit UL when all RB sets in the UL BWP pass LBT
	Optional with capability signalling

	
	[10-19c]
	Suppport intra-cell guard band(s) for DL carrier BW > 20MHz
	Support DL frequency domain resource allocation type 0 with PRG partially overlapped with Type-2 intra-cell gard band between two adjacent LBT RB sets where CCA is clear on only one of RB sets as defined by RAN4, and rate matching around the guard bands either at RB level (in case of wideband precoding) or at PRG level (in case of precoding granularity of 2 or 4 RBs) according to the information provided by DCI Format 2_0 available RB set bitmap and RRC intra-cell guard band configurations
	10-1a
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-20
	Support search space set association with multiple frequency  domain locationsconfiguration with freqMonitorLocation-r16
	1. Support coreset configuration with rb-Offset and replicability of coreset configuration where the coreset is confined within one LBT bandwidth
12. Support search space set configuration with freqMonitorLocations-r16
	10-1, 10-1a,  or 10-2, or 10-2a
Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This is also the capability to support coreset configuration with rb-Offset
	Optional with capability signalling

	
	10-20a
	Support coreset configuration with rb-Offset
	1. Support coreset configuration with rb-Offset 

	10-1, 10-1a,  10-2, or 10-2a
Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-21
	Support using ED threshold for UL to DL COT sharing
	1. Use ULtoDL-CO-SharingED-Threshold-r16 for cat 4 LBT for scheduled UL to share COT with gNB for DL
2. Use ULtoDL-CO-SharingED-Threshold-r16 for cat 4 LBT for CG-PUSCH to share COT with gNB for DL
3. Indicate in CG-UCI the COT sharing information as configured in cg-COT-Sharing-r16

	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-22
	No gap 2-step RACH msgA transmission
	1. Support transmitting PRACH and PUSCH of msgA without gap in between
FFS if RAN1 can disallow this in NR-U.
	10-1 or 10-2 and 9-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	For licensed case, a minimum gap between PRACH and PUSCH of msgA is introduced, but is not applicable to NR-U
	Optional with capability signalling

	
	10-23
	CGI reading based on off-sync raster SSB for ANR functionality
	1. Support acquisition of relevant information from a neighbouring NR unlicensed cell in an unlicensed carrier by reading the RMSI of the neighbouring unlicensed cell and reporting the acquired information to the network
	10-1, 10-1a,  or 10-2, or 10-2a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support reading RMSI from SCell from an off-sync raster SSB for ANR
	Optional with capability signalling

	
	10-24
	CG-UCI multiplexing with HARQ ACK
	1. Support multiplexing CG-UCI with HARQ ACK
	10-1 or 10-10-182,
5-19 or 5-20
Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-25
	Cat 4 LBTEnable  based configured configured UL transmission out of COT
	1. Controlled by gNB and Ssupport configuration of enableConfiguredUL-r16 and enable Cat 4 LBT based configured UL transmission of RRC configured UL *SRS, PUCCH, CG-PUSCH etc) out of COT when DCI 2_0COT-SI is configured but not detected
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-26
	CSI-RS based RLM outside of discovery burst transmission DRS windows
	Support RLM measurements using CSI-RS resources that are outside of DRS discovery burst transmissiontransmission  windows
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-27
	Wideband PRACH

	Enhanced PRACH design for NR-U by adopting a single long ZC sequence, with ZC sequence = 1151 for 15kHz and ZC sequence = 571 for 30kHz
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-28
	Configured grant with Rel-16 enhanced resource configuration
	1. Support configuration of resources with cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16,
	10-18a or 10-18b
5-19 or 5-20
	Yes
	N/A
	
	FFS Per band or Per UE
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-29
	Read Support available RB set indicator field inavailableRB-Sets-r16 in DCI 2_0
	Support monitoring DCI 2_0 to read availableRB-Sets-r16
	10-1, 10-1a,  or 10-2, or 10-2a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-30
	Read Support channel occupancy duration indicator field COT duration in DCI 2_0
	Support monitoring DCI 2_0 to read COT duration
	10-1, 10-1a,  or 10-2, or 10-2a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	[10-31]
	Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0
	·    Perform CSI measurements for reporting and tracking using CSI-RS resources that are not within a COT duration indicated by DCI 2_0
·    Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.
	10-1a
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	Rapporteur
	Here are some questions I think worth some discussion 
1. 10-1, 10-1a and 10-2 are serving as some basic feature groups. Do we need more?
	Company
	View

	Vivo
	No need to define additional basic feature group. Strictly speaking, even 10-1 and 10-2 is not needed for the simplest deployment, i.e. Licensed assisted access with DL only operation on unlicensed spectrum. Therefore we suggest 10-1, 10-1a and 10-2 are independent basic NRU features in order to support different deployment scenarios. 

	Ericsson
	In general, we are supportive of defining a “DL only” mode; however, we are uncertain about what is the functionality associated with FG 10-1a. We should also keep in mind that RAN2 has provided guidance in R2-2002378 that RAN1 should not define “incapabilities,” and in some sense a “DL only” capability is an incapability of supporting UL.
Once this has been clarified, then it makes sense to define an additional FG 10-2a for DL only for semi-static channel access mode analogous to 10-1a for dynamic channel access mode.

	LG Electronics
	Comments for FG 10-1a:
1. Remove “with dynamic channel access mode” since FBE or LBE has nothing to do with DL only operation.
1. It would be better to have a separate feature group (e.g., FG 10-4), instead of putting under 10-1.
This FG may require FG 6-5 (basic DL NR-NR CA) as a prerequisite.

	Samsung
	We are ok to have 10-1, 10-1a, and 10-2 as basic feature groups.

	OPPO
	As basic feature groups, there are some components missing in FG 10-1 and 10-2, i.e. CP extension indicated in DCI 1_0 and DCI 0_0 for Type 2A and Type 2C. The reason is that the CP extension is indicated together with the LBT type, if supporting CP extensions for the indicated types (Type 2A and 2C) is not basic feature, it would contradict the fact that Type 2A and 2C are basic feature. Moreover, the Type 2B should not be considered as basic feature. Therefore, we suggest the following modification
	10-1
	UE channel access procedures for UL transmission for dynamic channel access mode 
	
1. Type 1 channel access
2. Type 2A channel access
3. Type 2B channel access
4. Type 2C channel access
5. 20MHz LBT bandwidth
6. Contention window adjustment
7. CP extension for Type 2A in DCI 0_0 and DCI 1_0
8. CP extension for Type 2C in DCI 0_0 and DCI 1_0
	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band with both DL and UL transmission support under dynamic channel access


	Optional with capability signalling



	10-2
	UE channel access procedures for UL transmission for semi-static channel access mode 

	1. Type 2C channel access
2. Single sensing slot of 9us channel access
3. 20MHz LBT bandwidth
4. CP extension for Type 2A in DCI 0_0 and DCI 1_0
5. CP extension for Type 2C in DCI 0_0 and DCI 1_0

	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band.

Support of channel access mechanism for FBE operation, including fixed frame period, Cat 2 LBT, Cat 1 LBT
	Optional with capability signalling



Add a new FG 10-x for Type 2B channel access
	10-x
	UE channel access procedures for UL transmission for dynamic channel access mode for Type 2B channel access
	Type 2B channel access
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



For FG 10-3, the EPF2 and EPF3 should not be considered as basic feature group (note that in Rel-15 PF2 and PF3 are not basic features). We suggest that EPF2 and EPF3 are removed from FG-10-3. Further, we suggest that EPF2 and EPF3 should be in separate FGs.
	10-3
	PRB interlace mapping for PUCCH and PUSCH
	1) PRB interlace mapping for PUCCH (EPF0, EPF1, EPF2, EPF3)
2) PRB interlace frequency domain resource allocation for PUSCH
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band.

Support of PRB interlace PUCCH (EPF0 and EPF1) and PUSCH
	Optional with capability signalling



Moreover, there is also a missing basic FG related to initial access and mobility for standalone NRU feature
	10-4
	Initial access and mobility
	1) SSB/MIB/RMSI reception 
2) SSB RRM
3) SSB-RLM in the discovery burst transmission window

	10-1 or 10-2
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band with both DL and UL transmission support for both dynamic and semi-static channel access

	Optional with capability signalling





	ZTE
	Agree that LBE and FBE can be served as two basic feature groups.
In addition to Q2~8 listed as below, we think there could be more components merged in the basic feature group, to avoid too much fragmentation on the UE implementations. For example those enhancements on HARQ, CG and SRS shall be considered as basic features for UE supporting LBE or FBE respectively.
One additional comment on the components of 10-2. Both Type 2A and type 2C should be included. And this one seems unclear “2. Single sensing slot of 9us channel access”?

	MediaTek
	1. Yes, we need more basic feature groups. Basic feature groups should be defined to support the target NR-U deployment scenarios specified in NR-U WID. However, some basic functionalities for supporting stand-alone (SA) NR-U are still missing from these feature groups such as initial access and HARQ procedures.    
2. Basic feature groups can be defined for DL operation and UL operation, respectively. In our opinion, 10-1a can serve as the basic feature group when UE supports DL operation whether it is in a DL-only deployment scenario or in a deployment scenario with both DL and UL in unlicensed spectrum.  
3. COT structure indication (10-29 and 10-30) provides UE the information about gNB’s channel occupancy in both time and frequency domains and can be utilized by the UE for a variety of purposes such as power saving and COT detection. Therefore, 10-29 and 10-30 should be merged to 10-1a. 
4. We suggest to remove “with dynamic channel access mode” from the name of the feature group because we do not see the need to distinguish LBE from FBE in this FG.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Mandatory/Optional

	10-1a
	UE DL only operation in unlicensed operation with dynamic channel access mode
	1. Support monitoring DCI 2_0 to read availableRB-Sets-r16
2. Support monitoring DCI 2_0 to read CO duration
	
	[Per band]
	Optional with capability signalling

	10-1b
	Operation in unlicensed PCell: downlink part  
	1. Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0
	10-1a
	[Per band]
	Optional with capability signalling

	10-1c
	Operation in unlicensed PCell: uplink part
	1. Non-numerical PDSCH to HARQ-ACK timing
2. Enhanced dynamic HARQ-ACK codebook

	(10-1 or 10-2), 10-3 and 10-29
	[Per band]
	Optional with capability signalling

	10-1d
	Operation in unlicensed PCell with semi-static channel access mode: uplink part
	1. Invalidate RACH occasions that partially or fully fall within the idle period of a fixed frame period
	10-2, 10-3, and 10-29 
	[Per band]
	Optional with capability signalling




	Panasonic
	We are ok with current suggestion 

	Nokia
	We need a variant of 10-2 that includes Type 2B channel access as well. Stand-alone basic feature group is still missing.

	Huawei, HiSilicon
	For DL only operation with SCell in unlicensed band, it seems that none of the current FGs is necessary. So there seems to be no need for defining any basic feature group for NR-U. Perhaps FG 10-1a could be the only basic FG but there is currently no component in 10-1a, which seems to imply that we didn’t identify anything that requires capability signaling for DL SCell NR-U operation. The assumption is that a UE that reports support for band n46 in a band combination will support all necessary DL measurements (not currently captured in the table). So if a basic feature group is needed, we should add something like DRS window configuration or RRM measurements for unlicensed band as the component of FG 10-1a.
We don’t see the necessity to define more than one basic feature group (if any, as explained above). FG 10-1 and 10-2 only apply for uplink and correspond to independent types of scenarios. In particular the use case for FBE is restricted and it is not expected to be implemented by every UE operating on unlicensed band. Conversely, there could be UEs defined only for FBE operation.

	FUTUREWEI
	OK for multiple highest level basic feature groups (e.g., FBE, LBE, DL only), and additional subfeatures that are dependent basic features in separate rows.
The pre-requisite dependencies should be retained, indicating that a feature either will not or cannot be deployed without the pre-requisite. 

	Intel
	No

	Qualcomm
	We don’t yet see the need to introduce other basic feature groups.

	Apple
	We do not see the need to introduce other basic feagture groups. In addition, we shared MTK’s view that the 10-1a should be revised to ‘UE DL only operation in unlicensed operation with dynamic channel access mode’ as the UL is operated on licensed band for this FG.

	NTT DOCOMO
	10-1, 10-1a and 10-2 are sufficient for basic feature groups if some other feature groups (e.g., 10-3, 10-13, 10-10, 10-30) are merged to these three basic feature groups appropriately.
Our understanding on these 3 feature groups is as follows.
 10-1: basic FG for UL transmission in LBE operation
 10-1a: basic FG for DL reception in both LBE and FBE operations
 10-2: basic FG for UL transmission in FBE operation



2. Can we merge 10-3 to 10-1 and 10-2 as components, instead of separate feature?
	Company
	View

	Vivo
	No. NRU can operate without interlaced UL. Furthermore, 10-3 should be further separated as suggested below.  

	Ericsson
	Yes, at least for 23 dBm (Power Class 3) UEs. It can be further discussed to maintain this FG for lower power class UEs

	LG Electronics
	FG 10-3 could be merged to 10-1 and 10-2, or FG 10-3 itself could be a basic feature.

	Samsung
	We prefer to merge 10-3 to 10-1 and 10-2 since interlace is a key functionality to facilitate NR-U uplink efficiently.

	OPPO
	10-1 is for LBE and 10-2 is for FBE, it is more reasonable to keep them in separate features.
For 10-3, the interlace itself can be configurable. Thus it makes more sense to make 10-3 as a separate feature instead of merging it with LBE or FBE

	ZTE
	Support

	MediaTek
	Uplink feature groups such as 10-1, 10-2, 10-3, 10-27 are highly regulation dependent. For the sake of flexibility and forward compatibility, we prefer to leave them as separate feature groups.

	Panasonci
	Our preference is to merge to 10-1 and 10-2 in order to have better resoruce utilization among UEs even for lower power class UEs.

	Nokia
	Separate features as interlaced UL is not necessarily mandatory for all UEs.

	Huawei, HiSilicon
	Considering R15 non-interlace based PUSCH and PUCCH can still work in NRU, it is could be kept as a separate FG. If 10-3 is merged into 10-1 and 10-2, then 10-3 should still have its own IoT bit signaled to the network.

	FUTUREWEI
	If a separate feature, the dependency to other highest level basic features (e.g., FBE, LBE, DL only) should be retained. 

	Intel
	Yes. Interlace structure is the basic and required scheme for NR-U UE with UL supports.

	Qualcomm
	Consider PRB interlaced PUCCH/PUSCH will be the major mode of operation, we see no harm to merge 10-3 to 10-1 and 10-2 as a component

	Apple 
	We are supportive to merge FG 10-3 to 10-1 and 10-2 as component. 

	NTT DOCOMO
	We think 10-3 can be a part of basic feature group for UL transmission in unlicensed band, and hence 10-3 can be merged to both 10-1 and 10-2.



3. Can we merge 10-13 to 10-1 and 10-2 as components, instead of separate feature?
	Company
	View

	vivo
	No. NRU can operate without CP extension in case of licensed assisted access with UL transmission on unlicensed spectrum cross-carrier scheduled from Pcell. 

	Ericsson
	Yes. Please see comments below with respect to 10-13/10-13a where we suggest merging 10-13 and 10-13a FGs into one component of at least 10-1.

	LG Electronics
	FG 10-13 should be a component of both 10-1 and 10-2, since DCI format 0_0 is allowed to indicate PUSCH transmission with CP extension.

	Samsung
	We prefer to merge 10-13 to 10-1 and 10-2 for the better channel utilization

	OPPO
	As our suggestion to Q1, we think that only the feature supporting the CP extension corresponding to the indicated LBT types (Type 2A and 2C) in DCI 1_0 and DCI 0_0 should be merged to FG 10-1 and 10-2

	ZTE
	Support

	MediaTek
	We can merge 10-13 to 10-1 and 10-2 as components.

	Panasonic
	Yes, it should be merged.

	Nokia
	Yes

	Huawei, HiSilicon
	10-13 can be merged into to 10-1 and 10-2 because it results from the channel access mechanism

	FUTUREWEI
	Yes, or listed as a dependent basic feature.

	Intel
	Yes. CP extension is a basic feature for supporting channel access types in 10-1 (type 2A/2B/2C) and 10-2 (type 2C) so it needs to be merged with 10-1 and 10-2.

	Qualcomm
	Consider CP extension is used for initial access msg2/4 transmission, it might be good to include this as component of 10-1 and 10-2 

	NTT DOCOMO
	We think 10-13 can be a part of basic feature group for UL transmission in unlicensed band, and hence 10-13 can be merged to both 10-1 and 10-2.



4. Can we need 10-19 or it is already captured in the CA combination capability?
	Company
	View

	vivo
	10-19 is about number of parallel LBT within a single CC, which is not covered in CA band combination. 

	Ericsson
	· We need to keep this FG. Support for intra-cell guard bands is not already captured in CA combination capability; this is new functionality in Rel-16
· Prefer the following name for the FG: “Support intra-cell guard band(s) for UL carrier BW >20 MHz”
· Also, suggest introducing a parallel FG for the DL “Support intra-cell guard band(s) for DL carrier BW > 20 MHz”

	LG Electronics
	In our opinion, FG 10-19 is not needed. The number of LBT bandwidths supported by a UE would be determined based on the UE’s capability on supported carrier BW. In other words, if a UE indicates the support of 80 MHz carrier BW, then the UE should support up to 4 LBT bandwidths.

	Samsung
	Not necessary as CA combination can indicate the number of LBT bandwidth implicitly.

	OPPO
	We understand that FG 10-19 is relevant to LBT capability which is not related to CA combination capability. Thus, we suggest we keep FG 10-19 as is. 

	ZTE
	Ok to have this as an optional feature

	MediaTek
	· Yes, we need 10-19, because LBT sensing is based on an LBT bandwidth instead of the entire bandwidth of a wideband BWP. 
· One question for clarification: is this capability simply for LBT? Or is it also used to indicate UE’s capability on RSSI measurements? 

	Panasonic
	Our thinking is this is separate capability as some may not support all LBT bandwidths in a carrier BW.

	Nokia
	It should be part of CA combination, but currently the CA support in NR-U is unclear in the feature group descriptions

	Huawei, HiSilicon
	No need to have a separate L1 feature group of 10-19. It can be derived implicitly from channel combination supported. If the carrier bandwidth is larger than 20Mhz, UE should be capable to perform LBT on all LBT bandwidths in the carrier. 

	FUTUREWEI
	Seems not needed in the sense that all LBT bandwidths should be supported. If signalling is needed it should be clear that this is basic functionity that may be conditional mandatory if a higher level feature is supported.

	Intel
	Not needed. Number of LBT BW is implicitly derived from CA combination capability in the band.

	Qualcomm
	We believe this feature is not needed

	NTT DOCOMO
	We don’t think 10-19 is needed as the CA combination capability implies 10-19 by the supported bandwidth.



5. For 10-22, in 2-step RACH agenda item, a minimum gap is defined between msgA PRACH and msgA PUSCH for licensed operation, and no such decision is made for unlicensed operation. Should we take the licensed design (also follow the same gap), or we should support no gap between PRACH and PUSCH as well but with a UE capability for that?
	Company
	View

	vivo
	Needs more discussion in NRU session before talking about capability

	Ericsson
	· We support no gap (N = 0) for unlicensed operation
· We prefer to remove this FG meaning that UEs supporting 2-step RACH in unlicensed spectrum support no gap (N = 0) as currently specified in 38.213. This is beneficial since for some PRACH formats it can eliminate an extra LBT operation between PRACH and PUSCH which is one of the main benefits of 2-step RACH for unlicensed.
· Note that according to RAN2 guidance in R2-2002378, if a UE capability is defined, then an RRC parameter for the gap N will need to be introduced to allow configuration of N = 0 for UEs supporting zero gap and N = 2 for UEs not supporting a gap. This is not preferred.

	LG Electronics
	In general, it seems beneficial to allow continuous transmission (with no gap) between PRACH and PUSCH for a same MsgA especially for NR-U. However, this issue needs to be first discussed under corresponding NR-U agenda item, not in this UE feature discussion.

	Samsung
	Follow the licensed design

	OPPO
	We can wait for RAN1 decisions in NRU

	ZTE
	We are fine to support no gap between msgA PRACH and PUSCH for NR-U, i.e. PRACH is at the end of the first slot and PUSCH is at the beginning of the second slot.

	MediaTek 
	In Rel-16, msgA PRACH and msgA PUSCH are only allowed to be transmitted in different slots. Looking at the R15 PRACH configuration for TDD in FR1 (Table 6.3.3.2-3 in 38.211), there would be always gaps between msgA PRACH and msgA PUSH for formats A1/A2/A3. While for formats B1, C0, A1/B1, A2/B2, A3/B3, there would be always a gap in between the associated RACH occasion and PUSCH occasion expect for the last RACH occasion in a slot. Now, it only leaves formats B4 and C2 on the table which in total have 46 out of the 256 preambles. If not all the UEs in the cell can support no gap in between its msgA PRACH and msgA PUSCH transmissions, it means there should be gaps in the cell-specifically configured PRACH resources and PUSCH resources. The “no-gap msgA” is only applicable to CFRA. 
Observation: The cases that UE can take advantage from supporting no gap in between msgA PRACH and msgA PUSCH are not many. 
Proposal: Apply the same gap defined in the R15 to msgA PRACH for NR-U. 

	Panasonic
	Although we agree the support of no gap between PRACH and Msg.A PUCCH, it should be concluded in NR-U agenda.

	Nokia
	Discussion still ongoing in corresponding RAN1 under NR-U agenda, wait for conclusion.

	Huawei, HiSilicon
	At least licensed design can be supported in NRU. It can be included in 2 step RACH FG. There is no agreement either in 2 step RACH or NRU to support no gap between PRACH and PUSCH. The whole row of 10-22 should be FFS before it can be agreed.
“FFS if RAN1 can disallow this in NR-U” is incorrect, it should be changed to “FFS if RAN1 can allow this in NR-U”. The default is no agreement to allow.

	Intel
	Need more discussion in the next meeting

	Qualcomm
	Consider the NR licensed always have a gap between PRACH and PUSCH, we would prefer to keep the same behavior of always having a gap for NR-U as well. Also, since it was already agreed PRACH and PUSCH cannot be in the same slot, the chance of having continuous PRACH and PUSCH is very small, i.e., only limited to a few special PRACH and PUSCH configurations and for a few combinations of PRACH and PUSCH resource pairs in those configurations. We will not loss much by following the same restriction as in NR licensed. In that case, we don’t need this UE feature anymore.

	Apple 
	We understand the benefitial without gap for unlicensed operation and generally ok to support it in case of same numerology between PRACH and PUSCH. However, if different numerologies between PRACH and PUSCH are configured, the gap agreed under 2-step WI should be used. 
Long in short, we prefer to add two components as follows: 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Mandatory/Optional

	10-22
	2-step RACH msgA transmission 
	1. No gap between PRACH and msgA if a same numerology is configured. 
2. With Gap between PRACH and msgA if different numerologies are configured.  
	
	[Per band]
	Optional with capability signalling





	NTT DOCOMO
	We think that the no-gap between msgA PRACH and msgA PUSCH is beneficial for NR-U operation in order to avoid two LBT processes for PRACH and PUSCH, respectively.
On the other hand, we may need the discussion/clarification for the condition of the no-gap. In our understanding, one of the backgrounds of specifiying the gap is to consider different SCS between PRACH and PUSCH. Thus, the same SCS for PRACH and PUSCH may be a confition of supporting the no-gap.



6. Can we merge 10-27 to 10-1 and 10-2 as components, instead of separate feature?
	Company
	View

	vivo
	No. Two reasons: 
1) NRU UL can be operated without supporting PRACH on unlicensed band, i.e. PRACH is transmitted on licensed carrier in licensed assisted operation
2) Even if PRACH is needed on unlicensed spectrum, it should be possible to use legacy PRACH format in some NRU scenarios. 

	Ericsson
	No. We prefer to keep this FG since wideband PRACH is not fundamentally required for basic NR-U operation. Rel-15 PRACH is sufficient for some deployments.

	LG Electronics
	FG 10-27 could be merged to 10-1 and 10-2, or FG 10-27 itself could be a basic feature.

	Samsung
	Wideband PRACH is an additional enhancement. So, we prefer to have this with separate feature.

	ZTE
	Support

	MediaTek 
	Same comment as that we made in 2: uplink feature groups such as 10-1, 10-2,10-3, 10-27 are highly regulation dependent. For the sake of flexibility and forward compatibility, we prefer to leave them as separate feature groups.

	Nokia
	No need to keep them separated

	Huawei, HiSilicon
	Similar as the situation for FG10-3, R15 PRACH can still be used. So 10-27 could be kept as a separate FG. If 10-27 is merged into 10-1 and 10-2, then 10-27 should still have its own IoT bit signaled to the network.

	Intel
	No. PRACH is not needed for some UEs with UL capability under the CA scenario with licensed Pcell. Also Rel-15 NR PRACH can be also used for some deployments.

	Qualcomm
	Consider PRACH is used before UE capability is reported, we believe it is better to include 10-27 as a component of 10-1 and 10-2

	Apple
	No. legacy PRACH formats can still be usd for RACH procedure and also meets reguratory requirement. The wideband operation was agreed as enhancement feature and unnecessary to merge into basic feature group.  

	NTT DOCOMO
	We don’t think 10-27 is a part of basic feature group for operating in unlicensed band. If NR-U cell is SCell and it is collocated with the P(S)Cell in licensed band, PRACH is not necessary to be transmitted on NR-U SCell. On the other hand, in NR-U standalone operation, it would be beneficial to support 10-27 as a basic FG. So, 10-27 should be separate feature group but much be supported by the UE supporting NR-U stand alone operation.



7. Can we merge 10-29 to 10-1, 10-1a, and 10-2 as components, instead of separate feature?
	Company
	View

	vivo
	No. 10-29 is only needed for wideband NRU operation. 

	Ericsson
	No. We prefer to keep this FG since it is not fundamentally required for basic NR-U operation

	LG Electronics
	Seems related to Q4. If FG 10-19 can be removed, FG 10-29 should be a component of 10-1, 10-1a, and 10-2. Otherwise, FG 10-29 should be a component of 10-1a.

	Samsung
	Separate feature, and we think it looks better to merge wideband related feature such as 10-19 (if supported), 10-20, 10-29 to a single feature.

	OPPO
	No need to merge. It is not reasonable to make FG 10-29 as basic feature. The FG 10-29 is configurable to be present in DCI 2_0. A UE that does not support FG10-29 only means this UE cannot fully support wideband operation. But it still can operate in unlicensed band.

	ZTE
	Support

	MediaTek
	In our opinion, both 10-29 and 10-30 should be mandatory features when UE supports DL-only or both DL and UL operation in shared spectrum. However, we prefer to define 10-1a as a basic feature group for DL operation while 10-1 and 10-2 are defined for UL operation. 
Proposal: Merge 10-29 to 10-1a as part of the basic feature group for DL operation in shared spectrum.  

	Panasonic
	We support the view from LG.

	Nokia
	Yes as it is an essential functionality, especially for wideband operation.

	Huawei, HiSilicon
	It should be a separate FG considering UE may not always be required to detect DCI format 2_0. 

	Intel
	No. It is not always needed since it is only used for wideband operation.

	Qualcomm
	Consider reading available RB sets per cell is needed to support RB set based operation and the UE behavior is not clearly defined if the UE cannot read it, we propose to include 10-29 in 10-1, 10-1a and 10-2 as a component

	Apple
	Yes, we think it is benefitial and important to merge these two into basic feature group 10-1, 10-1a and 10-2. It should be noted that many NR-U functionalities, especially for wideband operatio as well as periodic/SP-CSI-RS processing, are specified assuming DCI 2_0 is available. As Qualcomm said, many UE behaviors are not defined if the UE can not detect this DCI format to know the COT structure, we therefore prefer to merge these two features to basic feature groups.  

	NTT DOCOMO
	We don’t think 10-29 is a part of basic feature group for operating in unlicensed band. If each LBT bandwidth is configured as a CC (i.e., only one RB set in each cell), availableRB-Sets-r16 is not necessary to be indicated. So, 10-29 should be a separate feature group.



8. Can we merge 10-30 to 10-1 and 10-1a as components, instead of separate feature? For 10-2, I guess we will need further discussion separately on how necessary the COT duration needs to be indicated.
	Company
	View

	vivo 
	No. 10-30 is beneficial but NRU can be operated without 10-30

	Ericsson
	No. We prefer to keep this FG since it is not fundamentally required for basic NR-U operation

	LG Electronics
	Should have FG 10-30 as a component of 10-1, 10-1a, and 10-2. Our view is that channel occupancy duration needs to be indicated regardless of FBE or LBE.

	Samsung
	We prefer to merge this to 10-1 and 10-1a for the better channel utilization.

	OPPO
	No need to merge. This feature is not an essential feature for operation in unlicensed band. If UE does not support this feature, gNB can configure DCI 2_0 without COT duration field for the UE.

	ZTE
	Support

	MediaTek 
	Same comment as in 7: in our opinion, both 10-29 and 10-30 should be mandatory features when UE supports DL-only or both DL and UL operation in shared spectrum. However, we prefer to define 10-1a as a basic feature group for DL operation while 10-1 and 10-2 are defined for UL operation. 
Proposal: Merge 10-30 to 10-1a as part of the basic feature group for DL operation in shared spectrum, including DL-only or both DL and UL. 

	Panasonic
	We support the view from LG.

	Nokia
	Yes as it is an essential functionality, especially for FBE operation.

	Huawei, HiSilicon
	It should be a separate FG considering UE may not always be required to detect DCI format 2_0.

	Intel
	No. It is not always needed

	Qualcomm
	Consider reading COT duration is needed to support COT sharing operation and the UE behavior is not clearly defined if the UE cannot read it, we propose to include 10-30 in 10-1, 10-1a and 10-2 as a component

	Apple
	Yes, we share Qualcomm’s view. 

	NTT DOCOMO
	Yes, we think 10-30 can be a part of basic feature group for operating in unlicensed band at least for 10-1 and 10-1a (LBE). For 10-2 (FBE), we think UE can assume static COT duration (95% of FFP) when COT duration is not indicated by DCI format 2_0, and hence 10-30 is not a part of basic feature group for FBE operation, i.e., 10-2.






	vivo
	We have following additional comments and suggestions
1. To clarify that all the features with type “per band” are applicable to unlicensed band operation only, change “per band” -> “per band (unlicensed band only)”
2. For 10-1a, the components should be clarified. In addition, the Rel-15 basic DL CA (6-5) should be added as the prerequisite feature of 10-1a.
3. For 10-3, interlace supporting for PUCCH and PUSCH should be separate UE feature since NRU UE may not need to support interlaced PUCCH in licensed assisted operation case where PUCCH is transmitted on licensed spectrum, Furthermore, we suggest to further separate interlaced PUCCH into two feature groups, i.e. small payload (EPF0 and EPF1), and large payload (EPF2 and EPF3) as strictly speaking, NRU can be operated with large payload only, for example using the one shot HARQ feedback by gNB trigger.
4. For 10-8, 10-9 and 10-11, we suggest to discuss the generalization of these feature groups to licensed band. If agreed, the prerequisite of 10-1 and 10-2 can be deleted.
5. For 10-13a, 10-18a, 10-18b, 10-24, add 5-19 (type 1 CG) or 5-20 (Type 2 CG) as prerequisite.
6. For 10-18a and 10-18b, they could be merged as seems no essential difference for LBE and FBE case. Furthermore, DFI should be listed as one component. Furthermore, we think “multiple PUSCH” is not correct here (as multiple PUSCH is supposed to be covered by 10-28), therefore should be changed into “single PUSCH”.
7. For 10-20, the two components should be separated into independent UE feature groups since they can be operated without each other.
8. For 10-21, component 3 is not bundled with using ULtoDL-CO-SharingED-Threshold-r16. Reason: When ULtoDL-CO-SharingED-Threshold-r16 is not provided, still COT sharing information can be indicated to enable/disable gNB’s COT sharing. More accurately, component 3 could be changed as “Indicate in CG-UCI the COT sharing information with a row index corresponding to cg-COT-Sharing-r16. In addition, UL to DL sharing using regular ED threshold should be a separate UE feature.
9. For 10-25, there is no need to have this feature group since UE should be able to use type 1 LBT by default in case of outside COT. Otherwise UE initiated UL transmission out of COT cannot be supported if UE does not support 10-25, In addition, not sure what does COT-SI mean?
10. For 10-26, we don’t see the reason to have this UE feature for NRU as no special RLM handling introduced in Rel-16. 
11. For 10-27, need to discuss (possibly in NRU session) whether the WB-PRACH is applicable to 4-step RACH or 2-step RACH or both?
12. For 10-28, the perquisite 10-18a/18b should be replaced by 5-19 (type 1 CG) or 5-20 (Type 2 CG), since 10-28 is about enhanced time domain configuration for CG which can be used for CG transmission on unlicensed spectrum without retransmission on CG resource. 
13. For 10-29 and 10-30, it should be discussed that whether SFI is mandatory present in DCI 2_0. If so, add 3-6 (dynamic SFI monitoring) as prerequisite.
14. For 10-9, 10-10, 10-20, 10-23, 10-29, 10-3, add 10-1a as the prerequisite feature, i.e. “10-1 or 10-1a or 10-2”


	Ericsson
	General comments:
· Pre-requisite features
· Generally, the only time feature group A should be listed as a pre-requisite for feature group B is if feature group B cannot functionally operate without feature A
· For operation in shared spectrum, a UE should indeed support 10-1 or 10-2; that is a given. However, the functionality of a feature group, for example one-shot-HARQ (10-16), has nothing to do with UL LBT operation. This means that it is technically incorrect to include 10-1 or 10-2 as a pre-requisite for 10-16 for example.  We have previously commented that adding pre-requisite features for a feature group should have technical justifications with respect to the functionality being tested for the feature group. Hence, we propose again the following and clearly state that we do not agree if our concerns for correctly characterizing the feature groups with respect to pre-requisites are not addressed.  
· Proposal: The basic feature groups 10-1, 10-1a, 10-2 should be removed as pre-requisites from the following feature groups since these feature groups do not require UL LBT to operate:
· 10-3, -9, -10, -11, -14, -15, -16, -16a, -17, -18a, -18b, -20, -23, -24, -25, -26, -27, -29, -30
· Feature groups listed as with type “Per UE” or “Per Band”       
· We support the current formulation, and as agreed in RAN1, we should discuss case-by-case whether the relevant FGs are “Per UE” or “Per Band”
· Proposal: Discuss case-by-case whether relevant FGs are “Per UE” or “Per Band.” Also, add FFS on “Per UE” or “Per Band” to 10-28.
· 20 MHz and 10 MHz LBT bandwidth
· 20 MHz was agreed as the default LBT bandwidth and support of a 10 MHz SCell is an exception. Hence, there is no need to have 20 MHz LBT bandwidth as a component of 10-1 and 10-2. Additionally, 10-7 should be changed as we suggest below.
· Proposal: Remove component 5 from 10-1 and component 3 from 10-2.

Specific Comments:
10-1:
· Remove component 5 as discussed in the general comments above
10-1a:
· In general, we are supportive of defining a “DL only” mode; however, we are uncertain about what is the functionality associated with FG 10-1a. We should also keep in mind that RAN2 has provided guidance in R2-2002378 that RAN1 should not define “incapabilities,” and in some sense FG 10-1a is an incapability of supporting UL.
10-2:
· [bookmark: _Hlk36049259]Remove component 3 as discussed in the general comments above
· Once the above comment on 10-1a has been clarified, then it makes sense to define an additional FG 10-2a for DL only for semi-static channel access mode analogous to 10-1a
10-3:
· Include this FG as part of the basic FG 10-1 at least for 23 dBm (Power Class 3) UEs. Interlacing is important for achieving full Tx power with small allocations, e.g., for PUCCH formats 0 and 1. Keeping this feature group for lower power class UEs can be further discussed.
10-7:
· In our view, this FG seems like it should be a RAN4 feature, i.e., whether or not a 10 MHz serving cell is supported. What RAN1 functionality is associated with this feature? Note: Support for 10 MHz SCells is only valid for 2 specific ARFCNs in one geography region in the world (India), and RAN1 agreed that no specific enhancements or optimizations are needed in order to support a 10 MHz SCell.
· If it is decided that this should still be a RAN1 feature, then the FG name should be changed to “10 MHz SCell” to reflect that this feature is about whether or not 10 MHz SCells are supported rather than about LBT bandwidth in general.
10-8:
· Regarding the FFS, it is beneficial (and simpler) that if any new Type B mapping lengths are supported, then all are supported
10-9:
· Remove pre-requisite 10-1 or 10-2.
10-10:
· Remove pre-requisite 10-1 or 10-2.
10-11:
· Remove pre-requisite 10-1 or 10-2.
10-12:
· Prefer to keep this FG
· However, Component 1 should be removed, since the UE applies OCC only if the RRC parameter for OCC is configured, otherwise No OCC is assumed. So the capability should be defined in terms of whether or not the UE supports OCC 2/4. This is in line with RAN2 guidance in R2-2002378.
10-13/13a:
· It is not clear why there should be a different capability for CP extension with respect to scheduled or configured PUSCH/PUCCH
· We prefer to define a single capability that applies to all; moreover, this can be a component of the basic FG 10-1. FFS whether it is a component of 10-2 as well.
10-14:
· FG name is not consistent with specifications
· Prefer the following: “Configuration of negative value to use for PDSCH to HARQ-ACK timing”
· Remove pre-requisite 10-1 or 10-2.
10-15:
· Remove pre-requisite 10-1 or 10-2.
10-16:
· Remove pre-requisite 10-1 or 10-2.
10-16a:
· Remove pre-requisite 10-1 or 10-2.
10-17:
· Remove pre-requisite 10-1 or 10-2.
10-18a/10-18b
· Remove “LBE” or “FBE” since LBT has nothing to do with the functionality of this FG. The functionality of this feature depends on CG-DFI and cgRetransmisisonTimer, not LBT.
· Prefer to merge 10-18a and 10-18b
· Remove pre-requisite 10-1 or 10-2.
· The component description is inaccurate since the UE can use CG resources for retransmission outside a CG period as well. Suggest to update with  “Configured grant with retransmission on CG resources for both type 1 and type 2 configured grant” 
· The proposed changes are as follows:

	10-18a
	Configured grant with retransmission in CG resources with LBE
	Configured grant with retransmission in CG resources with LBE
UE transmits multiple PUSCHs in a configured grant period according to the RRC configuration for both type 1 and type 2 configured grant
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support configured grant with retransmission in configured grant resource
	Optional with capability signalling

	10-18b
	Configured grant with retransmission in CG resources with FBE
FFS if 10-18a and 10-18b should be merged
	Configured grant with retransmission in CG resources with FBE
UE transmits multiple PUSCHs in a configured grant period according to the RRC configuration for both type 1 and type 2 configured grant
	10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support configured grant with retransmission in configured grant resource
	Optional with capability signalling



10-19:
· The FG name does not correspond accurately to specifications. Instead, the FG should be defined based on whether or not the UE can support intra-cell guard bands in the UL. It is awkward to have a separate capability on the number of supported LBT bandwidths. Instead, this should be related to the carrier bandwidth(s) supported by the UE, and then the number of LBT bandwidths is determined implicitly.
· Prefer the following name for the FG: “Support intra-cell guard band(s) for UL carrier BW >20 MHz”
· This FG should have the pre-requisite “Support for UL carrier bandwidth > 20 MHz”
· Analogous to UL, we propose a new feature group 10-19a for DL: “Intra-cell guard band(s) for DL carrier BW >20 MHz”
· This FG should have the pre-requisite “Support for DL carrier bandwidth > 20 MHz”
10-20:
· Based on agreement from RAN1#100-e where it is possible to configure rb-Offset that is not associated with a search space configured with freqMonitorLocations-r16, this should be split into two separate FGs as follows:
· Remove pre-requisite 10-1 or 10-2.

	10-20
	CORESET configured with rb-Offset associated with a search space not configured with freqMonitorLocations-r16
	
	
	Yes
	N/A
	
	FFS: Per band or per UE
	N/A
	N/A
	
	
	Optional with capability signalling

	10-20a
	Search space  configured with freqMonitorLocations-r16 associated with CORESET configured with or without rb-Offset
	
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



10-21:
· Remove this feature group since the functionality of this feature is related to gNB behavior, not UE behavior
· The UE can share the COT with or without being “configured” with this threshold for configured or scheduled PUSCH. But configuration of this threshold (as described in subclause 4.1.3 of 37.213) affects the gNB transmissions with respect to the content and duration of corresponding DL transmission in UE COT. Therefore, the corresponding specified behavior addressed by this feature is gNB behavior, not UE behavior.
10-22:
· We support no gap (N = 0) for unlicensed operation
· We prefer to remove this FG meaning that UEs supporting 2-step RACH in unlicensed spectrum support no gap (N = 0) as currently specified in 38.213. This is beneficial since for some PRACH formats it can eliminate an extra LBT operation between PRACH and PUSCH which is one of the main benefits of 2-step RACH for unlicensed.
· Note that according to RAN2 guidance in R2-2002378, if this FG is instead kept, then an RRC parameter for the gap N will need to be introduced to allow configuration of N = 0 for UEs supporting zero gap and N = 2 for UEs not supporting a gap which is not preferred.
10-23:
· Remove pre-requisite 10-1 or 10-2.
10-24:
· Remove pre-requisite 10-1 or 10-2.
10-25:
· Feature group description is inaccurate: CAT4 LBT is inconsequential for this feature, and the term “COT-SI” is undefined
· Suggest the following: “Support configuration of enableConfiguredUL-r16 enabling transmission of configured UL signals/channels when the UE is configured to monitor DCI 2_0 and DCI 2_0 is not detected”
· Remove pre-requisite 10-1 or 10-2.
10-26:
· This FG is unnecessary as Rel-15 already includes RLM based on CSI-RS. Also, there should be no dependency on inside or outside the DRS window, as CSI-RS is not constrained to be either inside or outside the window, in contrast to SS/PBCH blocks.
· Prefer to remove this FG
10-28:
· This FG is about enhancing the resource configuration of CG. Enhanced transmission opportunities can be used for both initial transmission and retransmission. Hence, the functionality of the FG is independent of functionalities based on retransmission on CG resources (FG 10-18a/b).
· Change the feature group for accurate description to “Enhanced resource configuration of Configured grant” 
· Remove pre-requisite on 10-18a or 10-18b
10-29:
· Feature group name is inaccurate and does not align with 38.212
· Prefer the following name for the FG: “Support available RB set indicator field in DCI 2_0”
· Remove pre-requisite 10-1 or 10-2.
10-30:
· Feature group name is inaccurate and does not align with 38.212
· Prefer the following name for the FG: “Support channel occupancy duration indicator field in DCI 2_0”
· Remove pre-requisite 10-1 or 10-2.

	LG
	For FG 10-9, prefer “per band” since we have NR-U specific characteristics such as switching at the end of COT.
For FG 10-13a, if this can be one of feature groups, no need to differentiate FBE and LBE, that is, 10-1 or 10-2 as prerequisite.
For FG 10-18a and 10-18b, no need to differentiate FBE and LBE, that is, these two feature groups should be merged to one feature group.
For FG 10-25, some clarifications to understand what this feature group means:
· Is this related to RRC parameter “EnableConfiguredUL-r16” and RAN1 agreement “Allow configured UL (CUL) transmissions in a set of symbols of a slot when the UE is configured with DCI 2_0 format monitoring and does not detect a DCI 2_0 format providing a slot format for the set of symbols.”?
· If this is correct, we can replace “Controlled by gNB and support Cat 4 LBT based configured UL transmission out of COT when COT-SI is configured” by “Controlled by gNB and support Cat 4 LBT based configured UL transmission out of COT when DCI 2_0 is not detected”. It is noted that COT-SI is not terminology well defined.

	OPPO
	In addition to our answers to rapporteur’s questions, we have the following suggestions. 
1. PUCCH: for EPF2 and EPF3, we need four separate FGs, thus FG 10-12 should be broken-down to
	10-12a
	PRB interlace mapping for PUCCH
	PRB interlace mapping for PUCCH (EPF2)
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	UE PRB interlace capability for EPF2
	Optional with capability signalling

	10-12b
	OCC for PRB interlace mapping for EPF2 and PF3 
FFS if need this capability
	1. No OCC
2. OCC2
3. OCC4
	10-310-12a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	UE OCC capability for EPF2/EFP3
	Optional with capability signalling

	10-12c
	PRB interlace mapping for PUCCH
	PRB interlace mapping for PUCCH (EPF3)
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	UE PRB interlace capability for EPF2
	Optional with capability signalling

	10-12d
	OCC for PRB interlace mapping for EPF3 
FFS if need this capability
	1. No OCC
2. OCC2
3. OCC4
	10-12c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	UE OCC capability for EPF3

	Optional with capability signalling



2. Search space group switching: for FG 10-9, the group switching can be implemented with sub-features, which should be made in separate FGs. Therefore we suggest to break FG 10-9 down to the following sub-features
	10-9a
	Search space set group switching
Per serving cell switching with search space group switch trigger bit 
	Two groups of search space sets, support  per serving cell switching with search space group switch trigger bit
	10-1 or 10-2
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	10-9b
	Search space group switching
Per serving cell switching without search space group switch trigger bit
	Two groups of search space sets, support per serving cell switching without search space group switch trigger bit
	10-1 or 10-2
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	10-9c
	Search space group switching
Per group switching with search space group switch trigger bit
	Two groups of search space sets, support per group switching with search space group switch trigger bit
	10-1 or 10-2
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	10-9d
	Search space group switching
Per group switching without search space group switch trigger bit
	Two groups of search space sets, support per group switching without search space group switch trigger bit
	10-1 or 10-2
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling


Accordingly, there is one missing FG for DCI 2_0 which related to FG 10-9a and 10-9c
	10-x
	Read search space set switching field in DCI 2_0
	Support monitoring DCI 2_0 to read search space set switching field
	10-9a or 10-9c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



3. HARQ: for FG 10-15, the enhanced type 2 codebook can be implemented with two sub-features, one with DCI 1_1 and DCI 0_1 including DAI for two groups and the other with DCI 1_1 and DCI 0_1 including DAI for one group. Thus, these two sub-features should be listed separately.
	10-15
	Enhanced dynamic HARQ codebook without UL-TotalDAI-Included-r16 provided
	Support of bit fields signalling PDSCH HARQ group index and NFI for scheduled group and downlink assignment index for scheduled group and number of requested PDSCH group in DCI 1_1
Support of bit fields signalling downlink assignment for one PDSCH group index in DCI 0_1 
	10-1 or 10-2
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Enhanced dynamic HARQ codebook supporting grouping of HARQ ACK and triggering the retransmission of HARQ ACK in each groups
	Optional with capability signalling

	10-15a
	Enhanced dynamic HARQ codebook with UL-TotalDAI-Included-r16 provided
	Support of bit fields signalling PDSCH group index and NFI for scheduled and non-scheduled group and downlink assignment index for scheduled and non-scheduled group and number of requested PDSCH group in DCI 1_1
Support of bit fields signalling downlink assignment for two PDSCH groups index in DCI 0_1 
	10-1 or 10-2
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Enhanced dynamic HARQ codebook supporting grouping of HARQ ACK and triggering the retransmission of HARQ ACK in each groups
	Optional with capability signalling



4. HARQ: for FG 10-16, there is one missing item in the component
	10-16
	One-shot HARQ ACK feedback
	HARQ-ACK codebook containing all configured HARQ processes for all configured CCs
Support of one-shot HARQ ACK feedback with a DCI 1_1 with scheduling a PDSCH using an one-shot HARQ-ACK request field

	10-1 or 10-2
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Upon triggering, UE reports A/N for all HARQ processes and all CCs in a PUCCH group. 
	Optional with capability signalling



5. CORESET and search space: for FG 10-20, one FG covers both enhanced CORESET and enhanced search space seems not reasonable. Note that these two enhancements should not be always combined together, thus we suggest list them separately. 
	10-20
	Support search space set association with multiple frequency  domain locations
	1. Support coreset configuration with rb-Offset and replicability of coreset configuration where the coreset is confined within one LBT bandwidthRB set
2. Support search space set configuration with freqMonitorLocations-r16
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This is also the capability to support coreset configuration with rb-Offsetmultiple frequency monitoring location provided by search space configuration
	Optional with capability signalling

	10-20a
	Support CORESET Rel-16 enhanced 
	Support CORESET configuration with rb-Offset
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This is also the capability to support coreset configuration with rb-Offset
	Optional with capability signalling



6. UL COT sharing to DL: for FG 10-21, it can be split into two FGs to realize the UL COT sharing
	10-21a
	Support using ED threshold for UL to DL COT sharing
	1. Use ULtoDL-CO-SharingED-Threshold-r16 for cat 4 LBT for scheduled UL to share COT with gNB for DL
2. Use ULtoDL-CO-SharingED-Threshold-r16 for cat 4 LBT for CG-PUSCH to share COT with gNB for DL
3. Indicate in CG-UCI the COT sharing information

	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	10-21b
	Support UL to DL COT sharing
	1. Support cat 4 LBT for scheduled UL to share COT with gNB for DL without ULtoDL-CO-SharingED-Threshold-r16
2. Support cat 4 LBT for CG-PUSCH to share COT with gNB for DL without ULtoDL-CO-SharingED-Threshold-r16
3. Indicate in CG-UCI the COT sharing information

	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



7. FG 10-25, the COT-SI is confusing, is it EnableConfiguredUL-r16? If so we propose the following
	10-25
	Cat 4 LBT based configured UL transmission out of COT
	Controlled by gNB and support Cat 4 LBT based configured UL transmission out of COT when EnableConfiguredUL-r16COT-SI is configured
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



8. FG 10-26: propose to replace DRS windows with discovery burst transmission windows
	10-26
	CSI-RS based RLM outside of discovery burst transmission DRS windows
	Support RLM measurements using CSI-RS resources that are outside of DRS discovery burst transmission windows
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



9. Configured grant 
9-1. FG 10-28: the pre-requisite FG of 10-28 is 10-18a or 10-18b, which is CG retransmission in CG resources. We feel that the pre-requisite relation is rather the other way around, i.e. FG 10-18a and 10-18b pre-require the FG 10-28. Moreover, for FG 10-28, it should be split into two FGs one for supporting one active CG configuration and the other for supporting multiple active CG configuration
	10-28
	Configured grant with Rel-16 enhanced
	Support configuration of resources with cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16,

	10-18a or 10-18b10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	10-28a
	Multiple Configured grant with Rel-16 enhanced
	Support multiple active CG configurations with Rel-16 enhanced
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



9-2.  CG repetition is missing from the FG list
	10-x
	Configured grant repetition
	Support CG repetition
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



9-3. CG-DFI is missing from the FG list
	10-x
	Read downlink feedback indication in DCI 0_1
	Support reading DFI in DCI 0_1
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



10. RB set configuration is missing from FG list
	10-x
	RB set configuration
	Support RB set configuration based on intra-cell guard band 
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



11. One FG is missing from FG list related to read SFN in DCI 1_0 scrambled with RA-RNTI
	10-x
	Read SFN in DCI 1_0 with RA-RNTI
	Support reading SFN in DCI 1_0 with RA-RNTI
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling




	NTT DOCOMO
	· We think following can also be a part of basic FG (i.e., components of basic FG)
· Capability of discovery burst monitoring (e.g., frame timing and QCL determination based on SSB with up to 10/20 candidate positions) can be added as component of 10-1a.
· 10-10: Capability of RSSI measurement including CO measurement can be merged to 10-1a.
· We prefer to merge 10-16a to 10-16 and to merge 10-18b to 10-18a.
· 10-1 or 10-2 are listed as the prerequisite FGs of many FGs while 10-1a is not listed as the prerequisite FG of any FGs. We think the FGs related to DL reception in unlicensed band should list 10-1a as the prerequisite FG, and the FGs related to UL transmission in unlicensed band should list 10-1 or 10-2 as the prerequisite FGs, as follows:
· 10-1 or 10-2 as the prerequisite FGs: 10-7, 10-11, 10-14, 10-15, 10-16, 10-17, 10-18 10-21 (10-1 only), 10-22 (in addition to 9-1), 10-24, 10-25, 10-27, 10-29
· 10-1a as the prerequisite FG: 10-8, 10-9, 10-20, 10-23, 10-26, 10-29
In our understanding, NR-U FGs can be applied to unlicensed band only, and if some FGs can be applied to licensed band as well, we need to make agreement on this.

	MediaTek
	1. 10-3: separate feature groups for PUCCH and PUSCH. And merge 10-12. 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Mandatory/Optional

	10-3
	PRB interlace mapping for PUCCH and PUSCH
	1) PRB interlace mapping for PUCCH (EPF0, EPF1, EPF2, EPF3)
2) PRB interlace frequency domain resource allocation for PUSCH
	
	[Per band]
	Optional with capability signalling

	10-3a
	PRB interlace mapping for PUCCH
	1. PRB interlace mapping for PUCCH (EPF0, EPF1, EPF2, EPF3)
2. OCC for PRB interlace mapping for EPF2 and EPF3
· No OCC
· OCC2
· OCC4 
	
	[Per band]
	Optional with capability signalling



2. 10-9
· Change the “Prerequisite feature groups” from “10-1 or 10-2” to “10-1a” as this is a downlink feature
3. 10-10: 
· Add “channel occupancy reporting” as one of the components
· Change the “Prerequisite feature groups” from “10-1 or 10-2” to “10-1a” as this is a downlink feature
4. 10-20: we would like modify 10-20 as follows. 
· The reason is, according to RAN1#100 e-meeting, rb_offset can be configured with a CORESET that is not associated with any search space set configured with freqMonitorLocation-r16. Thus, support of rb_offset is independent from support of search space set association with multiple frequency  domain locations, and we need a separate and independent feature for it (10-32).

	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Note
	Mandatory/Optional

	10-20
	Support search space set association with multiple frequency  domain locations
	1. Support coreset configuration with rb-Offset and replicability of coreset configuration where the coreset is confined within one LBT bandwidth
2. Support search space set configuration with freqMonitorLocations-r16
Maximum number of frequency domain locations for a search space set configuration with freqMonitorLocations-r16

	10-1 or 10-2 10-1a
	[Per band]
	This is also the capability to support coreset configuration with rb-Offset
Support search space set configuration with freqMonitorLocations-r16 only when the associated coreset is confined within one RB set

	Optional with capability signalling



	Agreement from RAN1#100 e-meeting:
·  If CORESET p is configured with rb-offset, and is not associated with any search space set configured withfreqMonitorLocation-r16,
The bits of the 45-bit bitmap frequencyDomainResources of the CORESET p have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP with the starting common RB position  , where the first common RB of the first group of 6 consecutive RBs has common RB index .



5. 10-23: Compared with R15, to support CGI reading in NR-U, UE not only has to change the way it determines CORESET#0 but also the way it reads PBCH due to the introduction of discovery burst transmission windows in NR-U. We therefore propose CGI reading and reporting of an NR-U unlicensed cell should be an optional feature. 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Mandatory/Optional

	10-23
	CGI reading of NR based unlicensed cells based on off-sync raster SSB for ANR functionality
	Support acquisition of relevant information from a neighbouring NR unlicensed cell in an unlicensed carrier by reading the SI of the neighbouring unlicensed cell and reporting the acquired information to the network
	10-1 or 10-2 10-1a
	[Per band]
	Optional with capability signalling



6. 10-26: To match terminology used in specification, we propose the following changes. 
· Feature group: “CSI-RS based RLM outside of DRS  discovery burst transmission windows”
· Component: “Support RLM measurements using CSI-RS resources that are outside of DRS discovery burst transmission windows”
· Prerequisite feature groups: “10-1 or 10-2 10-1a”
2. 10-29: 
· We need this capability because the LBT bandwidth is 20MHz while the supported bandwidth in CA combination can be larger than 20MHz. 
· Question for clarification: Is this only for LBT? Or is it also for RSSI measurements?
· Before the details of this capability are clarified, we would like make the capability as per band combination ([per BC]) for now.  
7. We would like to add the following feature groups. 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Mandatory/Optional

	10-31
	Read SearchSpaceSwitchTrigger-r16 in DCI 2_0
	Support monitoring DCI 2_0 to read SearchSpaceSwitchTrigger-r16
	10-1a and 10-9
	[Per band]
	Optional with capability signalling

	10-32
	Support coreset configuration with rb-Offset
	Support frequency domain resource allocation with RB offset in CORESET configuration regardless of the bandwidth of the CORESET.
	10-1a
	[Per band]
	Optional with capability signalling

	10-33
	CSI-RS based CBD outside discovery burst transmission windows
	Support CBD (candidate beam detection) measurements using CSI-RS resources that are outside transmission windows
	10-1a
	[Per band]
	Optional with capability signalling

	10-34
	Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0
	Perform CSI-RS measurements for CSI reporting and tracking using CSI-RS resources that are not within a COT duration indicated by DCI 2_0
· Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.
	10-1a
	[Per band]
	Optional with capability signalling 




	Nokia
	Further comments:
· Features need to be generalized to include CA operation. Alternatively, one can assume the UE supports the operations defined by the feature groups on all carriers without restrictions unless explicitly noted.
· 10-1a: feature is unclear without the components being defined.
· 10-2: Missing COT detection (group-common PDCCH) with DCI 2_0.
· 10-2: In principle it can be generalized to dynamic access as well, e.g. as a separate (basic) feature group.
· 10-3: PUCCH and PUSCH support needs to be indicated by separate capabilities
· 10-8: FG 3-5b should be a pre-requisite
· 10-12: It should be combined with 10-3 (PUCCH component).
· 10-13a: It needs to be supported if UE supports CG in NR-U band
· 10-14: Align terminology with 38.213 (“inapplicable value”)
· 10-16: Align approach with 10-16a: Support of one-shot HARQ ACK feedback with a DCI 1_1 with scheduling a PDSCH
· 10-16a: Propose to merge with 10-16
· 10-17: Modify to: “Support of scheduling up to 8 PUSCH with a single DCI 0_1  
· 10-18a: Generic feature group for support of CG in unlicensed spectrum is still missing
· 10-19: Numbers need to be more clear, otherwise we need to assume maximum is supported always. Is this applicable for all LBT types with ED measurement equally? 

	Huawei, HiSilicon
	On FG10-8, we agree that PDSCH mapping type B with 9 and 10 OS can be covered by the separate FG 14-3 with the type of “per UE”, where FG14-3 is applicable to licensed and unlicensed bands in FR1. 
[bookmark: OLE_LINK20]On FG10-9, it is not clear whether FG include SS set group switch based on explicitly indication in DCI format 2_0. We think SS set group switch based on DCI format 2_0 can be a separate FG10-9a with FG10-9 as pre-requisite.
On FG10-10, report of channel occupancy should be another component of this feature group. Suggest to change the name of feature group to RSSI-CO-Measurement according to RAN2 specification of TS38.331. It should be optional with capability signaling. 
On FG10-14/15/16/16a, they are introduced considering LBT failure before UE feedback HARQ-ACK. It is not clear the compatibility with URLLC feature in Rel-16 which is one of the topic in URLLC WI in Rel 17. We think the type should be “per band” for now.
On FG10-18a and FG10-18b, we think these two FG should be merged considering the similar procedure so we think that testing 18a and 18b would be the same. FG10-28 has already been captured in FG10-18a/b as one of the component and can be absorbed.
On FG10-20, CORESET configuration with rb-Offset is independent of search space with FreqMonitorLocations-r16. The two components in FG10-20 should be separate FG. i.e. 10-20a for Support coreset configuration with rb-Offset, and 10-20b for support of replicability of coreset configuration where the coreset is confined within one LBT bandwidth and support search space set configuration with freqMonitorLocations-r16, and 10-20a is a prerequisite for 10-20b.

	Intel 
	· 10-3 should be included in 10-1 and 10-2 instead of being defined as separate feature group. Interlace structure is the basic and required scheme for NR-U UE with UL supports.
· For 10-8, it is simpler that all new lengths are grouped together. No separation is needed. 
· 10-11 can be general scheme with no the prerequisite feature groups like 10-8. 
· Once 10-3 is combined with 10-1 and 10-2, the prerequisite feature group for 10-12 should be 10-1 or 10-2.
· 10-13 should be included in 10-1 and 10-2 instead of being defined as separate feature group. CP extension is a basic feature for supporting channel access types in 10-1 (type 2A/2B/2C) and 10-2 (type 2C).
· Once 10-13 is combined with 10-1 and 10-2, we do not need to define 10-13a as well since both are based on same CP extension operation.
· The prerequisite feature group of 10-16a should be 10-16 since 10-16a is a specific case of one-shot HARQ ACK.
· 10-18a and 10-18b need to be merged and indicate the prerequisite feature groups as 10-1 or 10-2.
· For 10-22, zero-gap is preferred for NR-U scenario but need to discuss further along with 2-step RACH.
· 10-25 is not needed since it is nothing but using CAT-4 LBT (type 1 channel access) for CG-PUSCH. 
· 10-26 is not needed based on RAN1 conclusion “There is no consensus in RAN1 to introduce a mechanism to handle missing RLM-RS”


	Qualcomm
	1. For 10-2 (semi-static channel access), when the fixed frame period is very short, it will be hard for UE to detect the DL transmission in the same FFP and react to it. We propose the keep FFP of 5ms and 10ms in 10-2 and introduce 10-2a to further include shorter FFP
1. 10-9, 10-10, 10-16, 10-16a, 10-29, 10-30 should include 10-1a as prerequisite as well
1. 10-9 on search space switching, instead of per band, we propose to change it to per band combo, as the switching can be combined across multiple CCs and the switching speed depends on how many CCs are involved.
For some of the features, the contents of the component column are actually notes. May want to move them to the right location. This is editorial though and can be handled when the technical discussions are done.

	Apple
	1. FG 10-9: Adding more components to make the feature precise as follows: 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Mandatory/Optional

	10-9
	Search space set group switching
	· Two groups of search space sets
· Support monitoring DCI 2_0 to read SearchSpaceSwitchTrigger-r16
· Support monitoring DCI 2_0 to read the COT information 
	10-1a 
	[Per band]
	Optional with capability signalling


2. On FG 10-15: suggest to add DCI 0_1: 
	10-15
	Enhanced dynamic HARQ codebook 
	Support of bit fields signalling PDSCH HARQ group index and NFI for scheduled group and downlink assignment index for scheduled group and number of requested PDSCH group in DCI 1_1

Support of bit fields signalling downlink assignment for one PDSCH group index in DCI 0_1
	10-1 or 10-2
	Per band or per UE
	Optional with capability signalling



3. Adding the DFI function into FG 10-18a and FG 10-18b as it is used to trigger CG-PUSCH retransmission using CG resource. 
	10-18a
	Configured grant with retransmission in CG resources with LBE
	Configured grant with retransmission in CG resources with LBE
UE transmits multiple PUSCHs in a configured grant period according to the RRC configuration for both type 1 and type 2 configured grant

Reading DFI in DCI format 0_1
	10-1
	Per band
	Optional with capability signalling

	10-18b
	Configured grant with retransmission in CG resources with FBE
FFS if 10-18a and 10-18b should be merged
	Configured grant with retransmission in CG resources with FBE
UE transmits multiple PUSCHs in a configured grant period according to the RRC configuration for both type 1 and type 2 configured grant

Reading DFI in DCI format 0_1
	10-2
	Per band
	Optional with capability signalling



4. 10-9, 10-10, 10-16, 10-16a, 10-29, 10-30 should include 10-1a as prerequisite as well
5. Suggest to add the following new features: 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Per
	Mandatory/Optional

	10-30
	Suppport intra-cell guard band(s) for DL carrier BW > 20MHz
	· Support DL frequency domain resource allocation type 0 with RBG(s) partially overlapped with Type-2 intra-cell gard band between two adjacent LBT RB sets where CCA is clear on only one of RB sets as defined by RAN4
	10-1a
	[Per band]
	Optional with capability signalling

	10-31
	Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0
	· Perform CSI measurements for reporting and tracking using CSI-RS resources that are not within a COT duration indicated by DCI 2_0
· Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.
	10-1a
	[Per band]
	Optional with capability signalling 



 


	Rapporteur
		10-1
	· Intend to cover SA/DC in LBE
· Rename to clarify. Not only about channel access given the component
· Add CP extension up to 1 symbol as component
· There is proposal to take Type 2B out for a separate feature. Keep it in for now, and need discussion to see if there is interest
· There is proposal to drop 20MHz LBT bandwidth as component. However, if we agree 20MHz is the default, I don’t see any harm listing it. 

	10-1a
	· Intend to cover CA DL only use case for LBE
· For DL only, the LBE and FBE are different, such as SSB positions (there will be no SSB in idle)

	 10-2
	· Intend to cover SA/DC in FBE
· Rename to clarify. Not only about channel access given the components
· Also added 10-2a for CA in DL only for FBE, similar to 10-1a

	 10-3
	· Keep it separate. Split view on merging or not
· There is proposal to split PUCCH and PUSCH for PRB interlace support and split PF0/1 from PF2 and PF3
· Split this into 10-3/3a/3b/3c. Add 10-12 prerequisite as 10-3b/3c

	10-8
	· There is proposal to have 3-5b as prerequisite. Need discussion. Functionality wise, seems separate configuration is possible.

	10-13
	· Majority view is to merge it in the BFGs. So merged

	10-13a
	· There is proposal to merge with 10-13. However, we think 10-13a is for CP extension longer than 1 symbol and should be separate.

	10-19
	· There seems to be some confusion on the definition of this feature. When we propose it originally, what we have in mind is the number of LBT the UE can do at the same time across all CCs, which is useful if we have LBT wider the 20MHz. It eventually turns out all LBT bandwidth are 20MHz, in which case, our understanding is this is the same as the CA combinations (basically the total bandwidth in unit of 20MHz the UE can support in the unlicensed band). We need to first clarify the understanding before making further decisions on removing or not. This is kept in the list for now.

	10-20
	· Split the feature into two features with rb-offset support and freqMonitorLocation-r16 support.

	10-21
	· There is proposal to add UL to DL COT sharing feature without ULtoDL-CO-SharingED-Threshold-r16 configured. However, in this case, the current agreement will always include a bit in CG-UCI. If the UE cannot share, just need to set the bit to 0. Need RAN1 discussion if a UE capability is needed
· There is proposal to remove the feature. Given the change above, we can further decide if it needs to be removed.

	10-22
	· Need RAN1 discussion to proceed. No change for now

	10-25
	· Update the text to clarify the feature. This is about RRC parameter EnableConfiguredUL-r16

	10-26
	· There is proposal to remove. However, this feature has additional constraint on CSI-RS for RLM outside DMTC window, which is not fully covered by legacy UE feature on CSI-RS for RLM. Need discussion

	10-27
	· Split view on merging to BFG or not. Keep separated.

	10-28
	· There is proposal to remove the pre-requisite of 10-18a/b. However, this may not be easy if there is no CG-UCI. The HARQ ID computation from legacy may not be reusable
· There is proposal to add multiple CG-UL configuration support. But this should be covered by URLLC agenda item.
· There is proposal to add CG repetition feature. But this is already in Rel.15

	10-29
	· Split view on merging to BFG or not. Keep separated.
· There is proposal to discuss if we need to add SFI monitoring (3-6) as prerequisite

	10-30
	· Split view on merging to BFG or not. Keep separated.
· There is proposal to discuss if we need to add SFI monitoring (3-6) as prerequisite

	Others
	· Per band  per band (unlicensed band). May need to wait till the discussion on if a feature can be ported to licensed
· For WB-PRACH applicability to both 4-step and 2-step RACH, needs more RAN1 discussion. But consider we only have one PRACH format per cell, seems to be a reasonable assumption this is applicable to both
· For Ericsson proposal to remove BFG prerequisite from some features, I added note in “prerequisite” to say “Need discussion for licensed use” for some cases. However for the following, I doubt more discussion is needed, consider these are obviously NR-U specific
· 10-3: PRB interlaced PUCCH/PUSCH waveform. 
· 10-10: RSSI measurement (consider this is associated with LBT bandwidth)
· 10-23: Off-sync raster RMSI reading. This seems to be a unlicensed specific problem
· 10-25: Cat 4 LBT exception. Obviously this channel access related
· 10-26: CSI-RS for RLM outside DRS window. This is already supported in licensed
· 10-27: WB-PRACH. WB-PRACH seems to be a unlicensed only waveform
· 10-29/10-30: These are about COT. And should be unlicensed only
· There is proposal to add RB set configuration support. Added 10-19a and 10-19b. Need to see if this addresses the concern
· There is proposal to add SFN bit reading for RA-RNTI. This may should be a component to support NR-U initial access. Added to 10-1 and 10-2
· There is proposal to add CSI-RS based CBD outside DMTC window. Need more discussion. CBD not discussed in NR-U.
· There is proposal to add CSI-RS based measurements w/o DCI 2_0. Need discussion







5. NR_L1enh_URLLC
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
[bookmark: OLE_LINK3](the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	11. 
NR_L1enh_URLLC
	11-1
	Monitoring DCI format 1_2 and DCI format 0_2

	1) Supports monitoring DCI format 1_2 for DL scheduling 
2) Supports monitoring DCI format 0_2 for UL scheduling 
	
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	
	Optional with capability signalling

	
	11-1a
	Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	1) Supports monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	11-1
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2 ]
	FFS: 
Whether to split 11-1a into two rows as below:
11-1a: DCI format 1_2 with DCI format 1_1 in the same search space
11-1b: DCI format 0_2 with DCI format 0_1 in the same search space
	Optional with capability signalling

	
	11-2
	Rel-16 PDCCH monitoring capability 
	1) Supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span for combination (X, Y, )   
[bookmark: OLE_LINK1]2) If UE reports the support of more than one combination of C(X, Y) for a given SCS, and if multiple combinations of C(X, Y) are valid for the span pattern, the maximum value of C of the valid combinations is applied
3) Supports the limit M on the maximum number of monitored PDCCH candidates per PDCCH monitoring span for combination (X, Y, )  
4) If UE reports the support of more than one combination of M(X, Y) for a given SCS, and if multiple combinations of M(X, Y) are valid for the span pattern, the maximum value of M of the valid combinations is applied
5) Capability on the number of CCs with Rel-16 PDCCH monitoring capability on all the serving cells. 

	3-5b 
	Yes
	N/A
	
	[FSPC]

FFS: Compoent 5) reported per UE
	[N/A]
	[N/A]
	
	This capability is necessary for SCS 15 kHz and 30 kHz. 

FFS: Adding a component for “supported combination(s) (X, Y, ), which may depend on how to report C, M and (X, Y, )  

A list of separate UE capabilities C(X, Y, ), M(X, Y, ) for processing capability #1;

A list of separate UE capabilities C(X, Y, ), M(X, Y, ) for processing capability #2;

For component 5), if UE supports carrier aggregation with more than [x] DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability. Value of x (can be < 4) is TBD.

FFS: Whether to merge component 1) and 3), and accordingly merge component 2) and 4)

FFS：Whether to add a capability for supporting 3 unicast PDSCH/PUSCH per slot separately for each minimum processing capability to match the number of spans for (4,3) pair
	Optional with capability signalling

Candidate value set for (X, Y):
{(7, 3), 
(4, 3), 
(2, 2)}

The value of C for combination (7, 3) for 15 kHz and 30 kHz is 56
FFS the value of C for combination (4, 3) and (2, 2)
FFS the value of M for combination (7, 3), (4, 3) and (2, 2)

Candidate value for component 5): { x, x+1, …, 16}

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	11-2b
	Capability on the number of CCs with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
	[Support Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells] 
1) Capability on the number of CCs with Rel-15 PDCCH monitoring capability 
2) Capability on the number of CCs with Rel-16 PDCCH monitoring capability
	11-2
	Yes
	N/A
	
	[Per UE]
	[No]
	TBD
	
	Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than 4  

[Rel-15 monitoring capability here is subjected to the capability of FG 3-1, FG 3-2 and FG 3-5b.]

	Optional with capability signalling

	
	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot
	1) Supports sub-slot based HARQ-ACK feedback procedure. 
• A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.
• At least one sub-slot configuration for PUCCH can be UE specifically configured to a UE. 
• Supports a single configuration for PUCCH resource for all sub-slots in a slot. The starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot. Any sub-slot PUCCH resource is not across sub-slot boundaries. 

2) Supported sub-slot configuration

[3) Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions measured from beginning to beginning of the sub-slots, including across slots, and B is the sub-slot duration, with both A and B in units of symbols] 
	
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value set for component 2):
{ 7-symbol*2,
2-symbol*7 and 7-symbol*2}


[Candidate value set for component 3):
(A, B) = 
{(7, 7),
(4, 2) and (7, 7),
(2, 2) and (4, 2) and (7, 7)}]

FFS: Whether to keep component 3) and accordingly the above note for component 3)
FFS: Any relationship between FG 11-3 and CBG-based PUSCH with minimum processing time capability #2?
	Optional with capability signalling

	
	11-4
	Up to tTwo HARQ-ACK codebooks [with up to one sub-slot based HARQ-ACK codebook] simultaneously constructed for supporting PDSCH reception with different priorities at service types for a UE
	1) Supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed  [with the restriction up to one sub-slot based HARQ-ACK codebook].
2) Supports separate PUCCH configuration for different HARQ-ACK codebooks
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
[4) Supports a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP]  
5) Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
[6) Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
	
	Yes
	N/A
	
	[Per UE]

FFS: FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: Whether and how to combine FG 11-4 and FG 12-1

FFS: For component 4), whether to separate DL priority and UL priority, and whether to separate DCI format 0_1/1_1 and DCI format 0_2/1_2
	Optional with capability signalling

	
	[11-4x]


	[Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting PDSCH reception with different priorities at a UE].
	1) Supports two sub-slot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2) Supports separate PUCCH configuration for different HARQ-ACK codebooks
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4) Supports a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP  
5) Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.
	11-3
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2]
	FFS: whether to add this FG and the contents of this FG
	Optional with capability signalling

	
	11-4a
	Monitoring a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP 
	
	11-1a, 11-4
	Yes
	N/A
	FFS
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: Whether to split 11-4a into two rows as below:
11-4x: DL priority indication in DCI with mixed DCI formats
11-4y: UL priority indication in DCI with mixed DCI formats
	Optional with capability signalling

	
	11-5
	PUSCH repetition type B
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is splitted into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  
	
	Yes
	N/A
	
	[Per UE]

FFS: Per band
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12]}

FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].


FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?
	Optional with capability signalling

	
	11-6
	PUSCH repetition Type A
	1) PUSCH transmission with Rel-15 behavior with or without slot aggregation.  
• With slot aggregation, the number of repetitions can be [either semi-statically configured (as in Rel-15) or] dynamically indicated (as agreed for Rel-16).
• When dynamically indicated, the number of repetitions is jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.

	2-12, 2-13, 2-14, 2-15
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: Whether to add a component for the supported maximum number of PUSCH repetitions
	Optional with capability signalling

	
	11-7
	UL cancelation scheme 
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication 
2) UL cancelation for PUSCH 
• Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3) UL cancelation for SRS symbols that overlap with the cancelled symbols 
[4) For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4, where  is provided by higher layer.]  
	
	Yes
	N/A
	
	[Per UE]

FFS: FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: Whether to split this FG 11-7 into one feature group for the case of UL CI on the same CC and another feature group for the case of UL CI on another CC  


FFS: Whether to add new FG with FG11-7 as prerequisite for the support of more than one monitoring occasion for DCI 2_4 per slot? Can we just add the following note to address the concern?

[More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b] 

	Optional with capability signalling

	
	[11-7a]
	Cancellation of the overlapping PUSCHs in an intra-band UL CA without indication in the DCI format 2-4
	1) For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may cancel the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.
	6-23, 11-7
	Yes
	N/A
	
	[PerBand]
	[N/A]
	[N/A]
	TBD
	FFS: Whether to add this FG and the content for each column if added
	Optional with capability signaling

	
	11-8
	Enhanced UL power control scheme
	For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set if SRI is present in the UL grant, and 1 or 2 bits is used to indicate the P0 value if SRI is not present in the UL grant 
	
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	
	Optional with capability signalling

	
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1) Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
• Separate RRC parameters for different configured grant configurations
• Separate activation for different configured grant Type 2 configurations
• Separate release for different configured grant Type 2 configurations
[2) Supported maximum number of configured grant configurations in a BWP of a serving cell]
[3) Supported maximum number of configured grant configurations across all serving cells]  

	
	Yes
	N/A
	
	[Per UE]

FFS: FSPC
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	
	Optional with capability signalling

	
	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
	11-9
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1). A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).
	Optional with capability signalling

	
	11-10 
	Type 2 configured grant release by DCI format 0_1  
	Support of type 2 configured grant release by DCI format 0_1
	
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 

FFS: The capability interpretation is from the perspective of a carrier on which the release DCI is received
	[A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).]

FFS: Whether to merge with FG 11-11
	Optional with capability signalling

	
	11-11 
	Type 2 configured grant release by DCI format 0_2
	Support of type 2 configured grant release by DCI format 0_2
	11-1
	Yes
	N/A
	
	Per UE
	No
	No
	[support mixture of FDD/TDD and/or FR1/FR2 ]
	[A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1).]

FFS: Whether to merge with FG 11-10
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	Rapporteur 
	Based on the comments from the previous email discussion, we may need to discuss this following points first. Most of them may have impact on the structure of the FGs depending on the outcome. We may not be able to discuss or get conclusion in the second round email discussion for all the points, but would be good if companies can provide their views on each of the points below, then I can try see if we have any good proposal or update for the next round email discussion. Note that the current features above are mainly made based on the current agreements. Some comments that may need further agreement might not be addressed at this stage. 
Note: Please provide your comments (if any) not related to the questions below in the following rows. Here please focus the views related to the questions below. 
1) For FG 11-2b: 
a) Whether to introduce separate UE capability for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability? If yes, whether to set separate capabilities for mixed Rel-16 capability with Rel-15 PDCCH monitoring capability FG 3-1, FG 3-2, FG 3-5b, e.g. capability 1 for mixed Rel-16 capability with Rel-15 capability FG 3-1 and capability 2 for mixed Rel-16 capability with Rel-15 capability FG3-2? Once we have consensus on this point, we can update FG 11-2b accordingly. 
	Company
	View

	vivo
	There is Rel-15 capability signalling for FG 3-2 and FG3-5b, based on this, the monitoring capability on Rel-15 monitoring carriers could be derived, therefore seems no strong need for the separation.  

	Ericsson
	Do not introduce separate UE capability

	LG
	Although we do not have a strong view, having separate UE capability seems consistent with rel-15 given in rel-15 we already have separate Rel-15 PDCCH monitoring capability (FG 3-1, FG 3-2, FG 3-5b).  

	Samsung
	OK with separate UE capability for support of mixed Rel-16 PDCCH and Rel-15 PDCCH monitoring capability. No need to separate capabilities for mixed Rel-16 with Rle-15 FG 3-1/3-2/3-5b

	OPPO
	Keeping the same design as Rel-15, separate UE capability is needed.

	ZTE
	No.
Similar to using one capability to report the monitoring capability on the number of CCs for both MCG and SCG in NR-NR DC, FG 11-2b can be merged into FG 11-2, considering Rel-16 PDCCH monitoring capability only is just a subset of the mixed Rel-15 and Rel-16 capabilities. The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is equal or larger than x. That is, the number of CCs with Rel-16 PDCCH monitoring capability can be 0 in case of mixed capabilities. 

	MediaTek
	No support of mixed Rel-16 and Rel-15 capabilities on the same CC. This was extensively discussed and we agreed to support different capabilities for Rel-15 and Rel-16 but no mixed capability. Also this will raise other questions and will complicate and delay the feature.

	Panasonic
	Our view is not required to have separate UE capability on this.

	Nokia
	Add indication of mixed support, e.g. as an extra component in 11-2b. 

	Huawei, HiSilicon
	We don't see the strong motivation to set separate UE capability for different Rel-15 capability groups mixed with Rel-16 capability, since it seems same pdcch-BlindDetectionCA is applied no matter whether FG 3-1 or FG 3-2 or FG 3-5b is configured in Rel-15. 

	FUTUREWEI
	No

	Intel
	We already agreed to introduce separate UE capability to indicate max numbers of CCs with Rel-15 and Rel-16 PDCCH monitoring respectively. Thus, answer to first question is a “yes”. 
However, we don’t see a need to further define capabilities separately based on particular combinations of Rel-15 PDCCH monitoring capabilities and Rel-16 PDCCH monitoring. Even in Rel-15, it is possible to configure a UE (e.g., UE supporting FG 3-5b) with some carriers with PDCCH monitoring consistent with FG #3-1 while some others with PDCCH monitoring consistent with FG #3-5b, and in particular, no separate capabilities are defined to indicate whether particular combinations are supported or not. 
Thus, it is sufficient to have the UE indicate capability/ies for particular Rel-15 PDCCH monitoring and the max numbers of CCs respectively for Rel-15 and Rel-16 PDCCH monitoring. Accordingly, for any of the CCs configured with Rel-15 PDCCH monitoring, the UE can be configured to monitor PDCCH that satisfy the reported Rel-15 PDCCH monitoring capabilities and corresponding constraints.

	Qualcomm
	Yes. Also, we propose to separately include different mixtures of the Rel. 15 capabilities with the new Rel. 16 capabilities.

	Apple
	We support introducing a separate UE capability indicating support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability to enable the UE explicitly to indicate to the gNB that it supports the feature. Separate capabilities for mixed Rel-16 monitoring capability and Rel -15 monitoring capability are needed otherwise (a) there could be ambiguity at the gNB on the type of Rel-15 monitoring capability specified or (b) all UEs should be mandated to support at least a specific type of Rel-15 monitoring capability i.e. FG 3-1 or FG 3-2.

	NTT DOCOMO
	As FG should not correspond to multiple capabilities, it is better to introduce separate UE capability from FG 11-2 for support of mixed Rel-15 and Rel-16 PDCCH monitoring capabilities. More precisely, FG 11-2b should be divided into two FGs like FG 11-2a for Rel-15 PDCCH monitoring capability and FG11-2b for Rel-16 PDCCH monitoring capability. In case UE supports both Rel-15 and Rel-16 PDCCH monitoring capabilities, UE reports FG 11-2a and FG 11-2b. Note that Rel-15 PDCCH monitoring capability includes all Rel-15 monitoring FGs like FG3-1, FG3-2, and FG3-5b. On the other hand, as some companies proposed in the first phase email discussion, the common UE capability would be hard to implement. For the sake of progress, we would be fine with further separated UE capabilities for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability. As Qualcomm proposed in the first-round email discussion, it can be considered that three capabilities including FG3-1, FG3-2, and FG3-5b. Regarding further separated capabilities, we prefer not to set them.

	Rapporteur
	Company position
Question 1: Whether to introduce separate UE capability for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability on different serving cells, compared to the support of Rel-16 PDCCH monitoring capability on all serving cells?
Yes: Vivo, Samsung, Nokia, Intel, Apple, NTT DOCOMO
· already agreed to introduce separate UE capability to indicate max numbers of CCs with Rel-15 and Rel-16 PDCCH monitoring respectively
No:  Ericsson, ZTE, 
· Rel-16 PDCCH monitoring capability only is just a subset of the mixed Rel-15 and Rel-16 capabilities  

Rapporteure view: It is true we agreed to introduce separate UE capability to indicate max numbers of CCs with Rel-15 and Rel-16 PDCCH monitoring respectively for the case of Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells, which is separate from the number of CCs with Rel-16 PDCCH monitoring capability on all the serving cells. In theory, even with this agreement the current FG 11-2b can still be one of the components of FG 11-2 with reporting different candidate values for different components. However, based on the inputs of companies, it seems the majority view is to support a speparete UE capability for the support of Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells. Companies are encouraged to go to the majority view. I made some changes accordingly. 

Please provide your views on the updated FG11-2b in terms of the above aspect.   
	Company
	View

	
	




Question 2: Whether to set separate capabilities for mixed Rel-16 capability with Rel-15 PDCCH monitoring capability FG 3-1, FG 3-2, FG 3-5b on different serving cells, e.g. capability 1 for mixed Rel-16 capability with Rel-15 capability FG 3-1 and capability 2 for mixed Rel-16 capability with Rel-15 capability FG3-2?
Yes: LG, 
No: Vivo, Ericsson, Samsung, Panasonic, Huawei/HiSilicon, FUTUREWEI, Intel, NTT DOCOMO
Rapporteure view: It seems the majority view is not to separate the capability. Considering the concern from some companies, can we add the following note?
Rel-15 monitoring capability here is subjected to the capability of FG 3-1, FG 3-2 and FG 3-5b. 
Note: Please provide your detailed reason if you don't support only adding the above note.   
	Company
	View

	
	



In addition, it seems Qualcomm proposed to introduce separate capabilities for mixed Rel-16 capability with Rel-15 PDCCH monitoring capability FG 3-1, FG 3-2, FG 3-5b on the same serving cell, as several companies expressed it is not supported according to the agreement.  



2) For FG 11-4/11-4a: 
a) Whether to set separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook, i.e. the following combinations:
• One is slot-based and one is sub-slot-based.
• Both are slot-based.
• Both are sub-slot-based
	Company
	View

	vivo
	We are fine to separate them

	Ericsson
	We don’t agree that the above need separate UE capabilities. The above are simply different options that the gNB can configure to the UE.

	LG
	Support.

	Samsung
	Separate capabilities as there are different functionality and processing requirements

	OPPO
	We do not think it is necessary to set separate UE capabilities for different combination due to we don’t see significant difference in implementation complexity for different combination.

	ZTE
	No.
The construction of two HARQ-ACK codebook is independent. The UE behavior is similar no matter the HARQ-ACK codebook is slot based or sub-slot based. The only thing may matter on slot based or sub-slot based is the number of PUCCHs in one slot which is already a separate capability. 

	MediaTek
	FG11-4: A limit on the number actual PUCCH transmissions should be added. For example, if the UE is not supporting FG11-3 but it supports FG11-4, does this mean the UE should support two PUCCH transmissions per slot (one high-priority and one low-priority)? Similarly, if the UE reported FG11-4 and FG11-3 with (A, B) = (7, 7), is the UE expected to support 2 or 4 PUCCH transmissions per slot?
The proposal above would allow the UE to report (indirectly) the number of PUCCHs per slot when supporting FG11-4. 

	Panasonic
	We don’t see the need on this but can be ok to support it.

	Nokia
	Not needed

	Huawei, HiSilicon
	[bookmark: OLE_LINK19]Support of two sub-slot-based HARQ-ACK codebooks should be a separate UE capability. Support of up to one sub-slot-based HARQ-ACK codebook with sub-slot configuration 7-symbol*2 can be the baseline. 

	FUTUREWEI
	Can support, but may not need all to be separate capabiltiies

	Intel
	Separate capability reporting for the two cases: 
1. At least one HARQ-ACK CB is slot-based
2. Both HARQ-ACK CBs are sub-slot-based
While there may not be major differences in terms of supporting the different combinations for a UE supporting 11-3, it would be beneficial to separate the more “extreme” case wherein both CBs are sub-slot-based via separate capability reporting. At the minimum, this would help in terms of simplifying test efforts for the feature in general (allowing to focus more on the more typical configurations that networks are likely to deploy first).

	Qualcomm
	Yes. We think two flavours of this features should be introduced for UE reporting: one for supporting the feature without restriction and one to allow for one sub-slot based codebook only when two HARQ-ACK codebooks are configured for a UE.

	Apple
	We support setting separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook. This allows for different UE implementation architectures to support the feature. The typical use case under discussion may require a HP codebook which is sub-slot based and a low priority codebook which is slot based.  If we have a scenario the FG definition mandates all the three cases, the UE design would have to support two sub-slot-based architectures. This may limit the adoption of the feature.

	NTT DOCOMO
	We think separate UE capabilities is beneficial to ensure the application of such feature in the early phase, thus we support to set separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook.

	Rapporteur
	
Question: Whether to set separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook, i.e. the following combinations:
• One is slot-based and one is sub-slot-based.
• Both are slot-based.
• Both are sub-slot-based

Company position
Alt.1: Separate UE capabilities for “slot-based and sub-slot based”, “sub-slot based and sub-slot based” and “slot based and slot based”.  
Support: Vivo, LG, Samsung, Apple, NTT DOCOMO, Huawei/HiSilicon

Alt.2: Separate UE capabilities for “At least one slot-based” and “both are sub-slot based”.  
Support: Intel, FUTUREWEI

Alt.3: One capability with restriction to up to one sub-slot based codebook and another capability allowing up to two sub-slot based codebook  
Support: Qualcomm 

Alt.4: No separate UE capability for “slot-based and sub-slot based”, “sub-slot based and sub-slot based” and “slot based and slot based”  
Support: Ericsson, OPPO, ZTE, Nokia, Panasonic 

In addition, MediaTek proposed to add a component for the limit on the actual PUCCHs within a slot, it seems reasonable especially if we don't want to couple FG 11-4 with FG 11-3. In theory, even UE supports two slot-based HARQ-ACK codebooks, the UE should support at least two PUCCHs with a slot. For slot based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook, similarly UE should support at least 2 PUCCHs within a slot. For sub-slot based and sub-slot based HARQ-ACK codebook, if UE supports it the UE should supports 11-3 also, then the limit on the actual PUCCHs can be given in 11-3.

Rapporteure view: Based on the above inputs, in addition to the concern on UE complexity as raised by some companies, Intel seems have a point on benefits on test effort. However, I can understand from gNB vendors may prefer not to introduce too many UE capabilities. Therefore, the potential way out I can see is to define two UE capabilities, with sub-slot based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook as a separate UE capability. Therefore I updated the list accordingly for further discussion, 
Note: Please provide your detailed reason if you don't support the update.    
	Company
	View

	
	






b) Whether to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2? i.e. capability 1 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and capability 2 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_2/0_2.  
	Company
	View

	vivo
	If such separation is made, to be consistent, every feature group that is related to DCI format 1_2/0_2 may have to be separated from the one using DCI format 1_1/0_1

	Ericsson
	We don’t agree that above need separate UE capabilities. FG 11-4a is sufficient.

	LG
	Support. Considering that monitoring DCI format 1_2/0_2 is defined separately in FG 11-1 from monitoring DCI format 1_1/0_1, it seems more reasonable to have separate UE capabilities. 

	Samsung
	No need for separate capabilities as DCI format is not a factor for supporting different PUCCH/PUSCH priorities.

	OPPO
	We do not think it is necessary to set separate UE capabilities for different DCI formats. However, if it impacts UE complexity significantly, we could support separate UE capabilities for different DCI formats.

	ZTE
	No.
As long as the UE supports a DCI format, e.g. DCI format 1_2/0_2 in FG 11-1, we don’t see much difference on priority indication between different DCI formats. 

	MediaTek
	Not necessary to split this capability.

	Panasonic
	Our view is not to separate them would be more consistent operatoin among UEs. Therefore, our preference is not to seaprate.

	Nokia
	Not needed, as behaviour is the same and the formats are already supported.

	[bookmark: OLE_LINK10]Huawei, HiSilicon
	[bookmark: OLE_LINK16]Yes. Whether to implement the new functionality by DCI format 1_1/0_1 and DCI format 0_2/1_2 can be up to UE. For a UE supporting DCI format 0_2/1_2, it may only support the new functionality by DCI format 0_2/1_2, while keep no change for DCI format 0_1/1_1.  

	Intel
	No, we don’t see any need to separate capabilities based on whether different priorities may only be triggered by 1_1/0_1 or by 1_2/0_2.

	Qualcomm
	Yes. Such a differentiation should be added based on the following agreement from RAN1 #99:
Agreement
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
This feature is UE optional 

	Apple
	We will provide inputs upon further study

	NTT DOCOMO
	We think separate UE capabilities is beneficial to ensure the application of such feature in the early phase, thus we support to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2.

	Rapporteur 
	Question: Whether to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2? i.e. capability 1 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and capability 2 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_2/0_2.  

Company position
Yes: LG, Huawei/HiSilicon, Qualcomm, NTT DOCOMO 
· Beneficial to ensure the application of the corresponding new functionarity in early phase   
No: Ericsson, Samsung, OPPO, ZTE, MediaTek, Panasonic, Nokia, Intel
· Same behaviour for different DCI formats thus no reason to have separate UE capability     

Rapporteure view: It seems further disucsion is needed before we can make any proposal. We also need to discuss whether to separate DL priority and UL priority. Please comment based on the FFS points added in FG 11-4/FG 11-4a. 
	Company
	View

	
	






3) For FG 11-5: 
a) Whether to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC? Details or examples can be seen in the comment from Qualcomm. 
b) Whether to set separate UE capabilities for different UE processing time capability? Details or examples can be seen in the comment from Qualcomm. 
c) Whether to set separate UE capabilities for dynamic grant and configured grant?
d) Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured for DG PUSCH?
e) Whether to set separate UE capabilities for inter-repetition frequency hopping and inter-slot repetition hopping?  
f) Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B?
Note: In general now I feel that the components for FG11-5 is too detailed with more and more details added, once we achieve consensus on the above questions, I may consider to simplify it by only keeping the key components that are key for UE capability unless you prefer the current way, thus if you have concern to remove the details please comment here also. 
	Company
	View

	vivo
	Regarding c) we think configured grant can be separated as it is an optional feature since Rel-15. If not separated, the applicability of FG 11-5 to configured grant depends on whether UE supports configure grant. 
Regarding d), we think the handling of SFI can be separated as it is an optional feature since Rel-15, the same applies to InvalidSymbolPattern. If not separated, the applicability of FG 11-5 to SFI handling depends on whether UE supports SFI.
Regarding e), it can be separated such that UE report the frequency hopping capability for 11-5 from at least one of {no hopping, inter-repetition hopping, inter-slot hopping}
Regarding f), it is related to the above question 2-b), if DCI format x_2 is separated, it should be separated in every feature group.

	Ericsson
	· For a)-f) above, we do not agree that separate UE capabilities need to be introduced. As a reference, for PUSCH Type A, there is only FG 11-6. There are no separate UE capabilities for PUSCH repetition Type A with a) – f). Conversely, if FG 11-5 splits into many separate UE capabilities with a)-f), then FG 11-6 also need to have similar splits.
· We agree that 11-5 should have some details removed. As a reference, for PUSCH Type A, FG 11-6 only has component 1) describing repetition, i.e., it didn’t include any component on SFI, dynamic grant vs configured grant, etc. Our suggestion is to remove the following as a minimum:
· Remove sub-bullets under component 1);
· Remove component 3), 6), 8);

	LG
	(a) Support. More specifically, FG 11-5 eventually would be something like 5-12 and 5-13: “PUSCH repetition type B with x unicast PUSCH for different TBs per slot per CC for UE processing time Capability y”. The exact candidate values of x for a given y can be further discussed.
(b) Support.
(c) No support. If a certain grant can schedule PUSCH repetition type B, UE should be able to transmit either CG or DG PUSCH with repetition type B. So the necessity is unclear to us. 
(d) No support. Invalid symbol pattern, once configured, would be considered together with tdd-UL-DL and SFI. In our understanding, there is no additional UE procedure in terms of segmentation.
(e) Support. Inter-repetition frequency hopping is totally different from existing inter-slot repetition hopping. It can be reported separately.
(f) No support. DCI format 0_1 and 0_2 has no much differences from operation point of view after they are signalled. So the necessity is unclear to us. 

	Samsung
	Separate capabilities for a-d. No apparent need for separate capabilities for e-f.

	OPPO
	For c)-f), the intention to set separate UE capabilities is not clear for us. We suggest not to set separate UE capabilities unless significant impact on UE complexity. 
The components on time domain resource allocation are simplified and missed components are added in the following table:
	11-5
	PUSCH repetition type B
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. 
2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
3)  PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).
4) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.
5) Handling of interaction with invalid resource, including dynamic SFI is configured or not ,InvalidSymbolPattern configured or not
6) orphan symbol dropping
7) Inter PUSCH repetition hopping
8) DMRS allocation is determined based on actual PUSCH repetition.
9) UCI multiplexing(Note, this issue is being discussed)
	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	Candidate value for component 8):
{2, 3, 4, 7, 8, 12}

	Optional with capability signalling




	ZTE
	a) We are fine to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC. But the detailed capabilities should share the current FG 11-5 as a prerequisite. 
b) The same as a).
c) No. DG and CG PUSCH share much common ground in terms of PUSCH repetition type B construction.
d) No. Both SFI and InvalidSymbolPattern can be used for indication of invalid symbols by using DCI on top of RRC configurations. The mechanism is similar and no need to separate.   
e) OK to set separate UE capabilities for frequency hopping but with the current FG 11-5 as a prerequisite. 
f) No. As long as the UE supports DCI format 0_2 in FG 11-1, we don’t see much difference on PUSCH repetition type B construction between different DCI formats. 


	MediaTek
	a) No, the total number of unicast PUSCHs for different TBs per slot per CC should follow FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f define in Rel-15.
b) Yes, different UE capabilities for different UE processing time capability.
c) No need for different UE capabilities for dynamic grant and configured grant for the PUSCH repetitions type-B
d) No need to have it as a separate capability. This doesn’t introduce much implementation complexity and should be supported by default.
e) No, there is no need.
f) No, there is no need.

	Panasonnic
	We support a) d), e) are separated. The other is not requried to be separated.

	Nokia
	a)	5-12, 5-12a, 5-12b already define the same for R15, not unclear why there is a need to redefine those
b)	Corresponding capabilities are already defined in Rel-15, no need to redefine those
c)	Not needed
d)	Not needed
e)	Not needed
f)	Functionality is the same, no need for separate capabilities

	Huawei, HiSilicon
	For a) and b), yes and it can follow 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f in Rel-15;
For c), no. We don't see any motivation to set separate capability for dynamic grant and configured grant. 
For d), yes. Support of invalid symbol pattern will increase additional UE complexity, thus it is slightly preferred to set a separate UE capability.
For e), no. 
For f), yes.  Whether to implement the new functionality by DCI format 1_1/0_1 and DCI format 0_2/1_2 can be up to UE. For a UE supporting DCI format 0_2/1_2, it may only support the new functionality by DCI format 0_2/1_2, while keep no change for DCI format 0_1/1_1.  
In addition, for FG 11-5 component 8), it is preferred to add “actual” to limit the actual repetitions within a slot.  

	FUTUREWEI
	Yes for b, No for c. Others no strong view.

	Intel
	a. No, separate capabilities need not be defined. The total number of unicast PUSCHs for different TBs per slot per CC can still follow according to the reported capabilities for FGs #5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f from Rel-15.
b. No, we don’t see a need
c. Yes, the capabilities may be separately defined for DG and CG PUSCH
d. No need to define such capabilities separately. If UE supports dynamic SFI, dynamic SFI based handling of Type B PUSCH repetitions can be supported by the UE supporting Type B PUSCH repetitions. 
e. Fine with introducing separate capabilities for inter-repetition and inter-slot repetition FH. Further, in such a case, a UE reporting support of inter-repetition FH should also indicate support of inter-slot repetition FH (the dependency can be captured via pre-requisites).
f. No, we don’t see any fundamental difference between if the Type B PUSCH repetitions are scheduled by DCI format 0_1 vs. format 0_2. 

For component values for Component # 8 for Type B PUSCH repetitions, the values greater than 7 should be deleted. There is no justification to support 8 or 12 repetitions within a slot. The performance degradation is significant from such extreme level of segmentation.

	Qualcomm
	a) Yes. The number of PUSCH transmissions in a slot (regardless of whether a TB is repeated or not) should remain within the reported UE capability.
b) Yes. This will be aligned with the defined capabilities from Rel. 15.
c) Yes. Repetition of DG-PUSCH and repetition of CG-PUSCH should be separated. 
d) The question is not clear.
e) No.
Yes.

	Apple
	a) And b): yes, separate UE capability according to UE processing time  capability and # of unicast PUSCHs with different TBs per slot per CC ( 2 (cap #1, cap #2) by 4 (1, 2, 4, 7 unicast PUSCHs) combinations)
c): the # of unicast PUSCHs with different TBs should be over the aggregation of DG and CG PUSCHs
d): InvalidSymbolPattern can be considered a useful optimization, but not essential to eURLLC, from that, a separate UE capability for InvalidSymbolPattern is more reasonable. Also SFI can be treated the same way, so support of  SFI can be also a separate capabiliy:
e): In Rel-15, 5-1 (intra-slot hopping for PUSCH scheduled by Tyep 1 CSS before RRC connection), 5-9 (intra-slot hopping for cases not covered by 5-1) and 5-10 (inter-slot hopping) are separate UE capabilities. inter-repetition hopping can replace the role of intra-slot hopping for eURLLC, if it is felt necessary to separately define UE capabilities w.r.t. hopping, inter-repetition hopping should be the baseline hopping scheme for PUSCH repetition Type B;  we are fine with not splitting into separate UE capabilities according to inter-repetition hopping and intra-slot frequench hopping.
        f): not necessary to separate them under this feature, rather it should be handled by another feature (11-1)

	NTT DOCOMO
	For a) and b), we are fine with the separate UE capabilities in order to make some rooms for UE implementation, while single capability is still preferable from operation perspective.
For c), separate UE capabilities for DG PUSCH and CG PUSCH would be beneficial considering the case where it is difficult to implement CG PUSCH with PUSCH repetition Type B. Even in such a case, at least DG PUSCH with PUSCH repetition Type B can be supported with separate capabilities.
For d) and e) we do not see the benefit of separate UE capabilities. Especially for d), it may be ok not to describe in UE feature list since there is already a UE capability for dynamic SFI (FG3-6). It is natural that if UE reports to support FG3-6 and FG 11-5, UE also supports dynamic SFI. Besides, it is not necessary to introduce separate capability for invalid symbol pattern since UE behaviour on invalid symbol pattern can be determined by optional RRC configuration.
For f), no need to set separate UE capabilities. Whether UE supports PUSCH repetition type B with DCI format 0_1 and 0_2 can rely on PUSCHRepTypeIndicator-ForDCIFormat0_1 and PUSCHRepTypeIndicator-ForDCIFormat0_2.

	Rapporteur
	
Question a): Whether to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC? Details or examples can be seen in the comment from Qualcomm. 
Company position
Yes: LG, Samsung, ZTE, Panasonic, Huawei/HiSilicon, Qualcomm, Apple, NTT DOCOMO
No: Ericsson, MediaTek, Panasonic, Nokia, Intel, 
· The total number of unicast PUSCHs for different TBs per slot per CC should follow FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f defined in Rel-15  

Question b): Whether to set separate UE capabilities for different UE processing time capability? Details or examples can be seen in the comment from Qualcomm. 
Company position
Yes: LG, Samsung, ZTE, MediaTek, Huawei/HiSilicon, FUTUREWEI, Qualcomm, Apple, NTT DOCOMO
No: Ericsson, Panasonic, Nokia, Intel,
· Corresponding capabilities are already defined in Rel-15, no need to redefine those  

Rapporteure view: For the above question a) and b), based on the inputs, it seems common understanding is that there should be UE capability on the total number of unicast PUSCHs for different TBs per slot per CC. The key question is do we need to add new FGs corresponding this, or we can just reuse the Rel-15 capabilites. According to the description of FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f defined in Rel-15, it seems it can be applicable here also. Therefore, for simplicity, instead of adding a bunch of new feature groups, can we just add something like the following to the note column?    
The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f  

Note: Are you ok with the above note? Please provide your detailed reason for your answer. 
	Company
	View

	
	




Question c): Whether to set separate UE capabilities for dynamic grant and configured grant?
Yes: Samsung, Intel, Qualcomm, NTT DOCOMO
No: Ericsson, LG, ZTE, MediaTek, Panasonic, Nokia, Huawei/HiSilicon, FUTUREWEI,
Flexible: Vivo, OPPO, 

Rapporteure view: The majority view is not to support separate UE capability. However, it is true that configured grant is UE capability in Rel-15, it seems Vivo provides a good direction for compromise that we can add a note that PUSCH repetition type for configured grant is supported only if UE reports the capability of configured grant by Rel-15 FG, therefore can we just add a note as below here?    
PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20.  

Note: Are you ok with the above note? Please provide your detailed reason for your answer. 
	Company
	View

	
	


  

Question d): Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured for DG PUSCH?
Yes: Vivo, Samsung, Panasonic, Huawei/HiSilicon, Apple,
No: Ericsson, LG, OPPO, ZTE, MediaTek, Nokia, Intel, NTT DOCOMO

Rapporteure view: It seems the concern is dynamic SFI is UE capability in Rel-15. For simplicity, instead of adding new FG, can we just add a note here?
The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.

Note: Are you ok with the above note? Please provide your detailed reason for your answer. 
	Company
	View

	
	



Question e): Whether to set separate UE capabilities for inter-repetition frequency hopping and inter-slot repetition hopping?  
Yes: Vivo, LG, ZTE, Panasonic, Intel,
· Vivo: UE can report at least one of {no hopping, inter-repetition hopping, inter-slot hopping}
· LG: report inter-repetition frequency hopping separately. 
No: Ericsson, Samsung,OPPO, MediaTek, Nokia, Huawei/HiSilicon, Qualcomm, NTT DOCOMO  

Rapporteure view: The majority view is to no separate UE capabilities. However, it seems several companies prefer separate capabilities. It seems what Vivo proposed can be a compromise, that is add a component to let UE to report the supported hopping scheme.

Note: Are you ok to add “9) Supported PUSCH hopping scheme”? Please provide your detailed reason. 
	Company
	View

	
	




Question f): Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B?
Yes: Huawei/HiSilicon, Qualcomm,
No: Ericsson, LG, Samsung,OPPO, ZTE, MediaTek, Panasonic, Nokia, Intel, Apple, NTT DOCOMO
· No fundamental difference between if the Type B PUSCH repetitions are scheduled by DCI format 0_1 vs. format 0_2     

Rapporteure view: The majority view is to no separate UE capabilities. Can we go with the majority view?




4) For FG 11-7: 
a) Whether to set separate UE capabilities for UL CI monitoring periodicity < 1 slot? 
b) Whether to set separate UE capabilities for UL CI on the same CC and on another CC?

	Company
	View

	vivo
	Regarding a) we think it depends whether UE supports 3-5/3-5a/3-5b, so seems no need to have additional separation regarding monitoring periodicity.
Regarding b), we think it make sense to separate the same-CC and cross-CC UL CI indication. 

	Ericsson
	· For a), it does not seem right to say “UL CI monitoring periodicity < 1 slot”. PDCCH monitoring periodicity and offset are in units of slots. 
· Is the question meant for UL CI duration < 1 slot? That is, >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity. 
· If this is the question, our view is, there is no need to set separate UE capabilities for this. UL CI duration < 1 slot is due to monitoring occasion configuration. It should not be considered a separate UE capability.
· For b), as provided in Ericsson comment below, we suggest adding “UL cancellation when multiple carriers are configured” to 11-7. 

	LG
	(a) No support. The reason we support <1 periodicity for UL CI is to utilize search space configuration as it is. If UE can monitor UL grant with <1 slot periodicity, UE should be able to monitor UL CI with <1 slot periodicity as well.  
(b) We don’t have strong view on this separation. It would be good to have, however, if UL CI processing time line is sufficient, it may not be necessary.

	Samsung
	Separate capabilities for UL CI monitoring periodicity as for FG 3-1 and FG 3-5b. No need for separate capability depending on the CC.

	OPPO
	For a), No separate UE capability for periodicity <1 slot, due to the case that periodicity <1 slot is basic and typical for inter-UE cancellation. Comparing the case that periodicity <1 slot, the case that periodicity>=1 slot does not lead additional complexity significantly, So it is not necessary to set separate UE capabilities.
For b), No, Current UL CI framework could support both cases simultaneously, it is not necessary to set separate UE capabilities.

	ZTE
	a) No. The minimum monitoring periodicity of UL CI is one slot and there could be one or more monitoring occasions within one slot. This is all the same as monitoring of other type 3 CSSs in Rel-15. So, UL CI can reuse the capability signalling for type 3 CSS in Rel-15, and no need to explicitly define for UL CI. 
b)  Fine to set a separate UE capability but use FG 11-7 as a prerequisite. 


	MediaTek
	a) Yes
b) Yes

	Panasonci
	(a) no support. (b) support to have it.

	Nokia
	a) No need for separate capability, as it should be covered by Rel-15 already
b) No need for separate capability as the functionality was defined with the intent of supporting this kind of operation

	Huawei, HiSilicon
	For a), yes and it can follow FG 3-1 and FG 3-5 in Rel-15. 
For b), no. No strong motivation to set separate UE capabilities for the UL CI on the same CC and on another CC. 

	FUTUREWEI
	No need for b) to have separate. Open for a) to be separate as it is not just the monitoring but also how oftern the cancellation is expected to be performed. 

	Intel
	a. We don’t see a clear need to define separate capability based on UL CI monitoring periodicity. For UEs that do not support UL CI monitoring periodicity < 1 slot, the usefulness the feature itself could be significantly limited in cases of primary interest (lower SCS cases), wherein slot-level monitoring may already consume the time budget available at the gNB to indicate a cancelation.
b. We are open to introducing such separate UE capability.

	Qualcomm
	a) Yes. The number of monitoring occasions per slot should be reported by the UE.
Yes. Self-CC cancellation and cross-carrier cancellation should be treated separately.

	NTT DOCOMO
	We prefer not to set separate UE capabilities for a) and b).

	Rapporteur 
	Question 1: Whether to set separate UE capabilities for >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity? 
Company position
Yes: Samsung, MediaTek, Huawei/HiSilicon, Qualcomm 
No: Vivo, Ericsson, LG, OPPO, ZTE, Panasonic, Nokia, Intel, NTT DOCOMO 
· Rel-15 capabilities already cover this case     
Flexible: FUTUREWEI, 

[bookmark: OLE_LINK28]Rapporteure view: Agree with some companies that it can depend on Rel-15 UE capability, if UE report the support of FG 3-5/FG 3-5a/FG 3-5b, then it means that it can support more than one monitoring occasion within 1 slot. However, I guess the concern from companies who said yes is that if we don't say anything here, it may mean if a UE wants to support FG 11-7 simulteanously it needs to support FG 3-5/FG3-5a/FG 3-5b, even it only intends to support one monitoring occasion per slot. Therefore, instead of adding a new FG, Can we just add the following to the Note column?
More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b.

Note: Are you ok with the above note? Please provide your detailed reason for your answer. If your answer is no, please provide your proposal here also. 
	Company
	View

	
	


 

Question 2: Whether to set separate UE capabilities for UL CI on the same CC and on another CC?
Company position
Yes: Vivo, MediaTek, Panasonic, Qualcomm,
No: Samsung, OPPO, Nokia, Huawei/HiSilicon, FUTUREWEI, NTT DOCOMO
Flexibile: LG, ZTE, Intel

[bookmark: OLE_LINK30]Rapporteure view: It seems no explicit reason provided here why we need separate UE capability for the case of same CC and the case of UL CI on another CC. We may need more discussion, 

Note: If you prefer separate UE capability, can you provide your detailed reason here? 
	Company
	View

	
	






5) For FG 11-9: 
a) Whether to set separate UE capabilities for the number of configured grant configurations?
b) Whether the number of PUSCHs for different TBs in a slot is based on 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f features from Rel-15? Details or examples can be seen in the comment from Qualcomm.
	Company
	View

	vivo
	Regarding a), we think UE should be able to indicate the supported number of active configured grant. In addition, in case of CC, the supported number could be different for different CCs, so the type could be per FSPC, rather than per UE 

	Ericsson
	· For a), we do not see the need to set separate UE capabilities for the number of CG configurations. Similarly, for IIoT feature, there is no need to set separate UE capabilities for the number of SPS configurations.
· For b), we are OK that the number of PUSCHs for different TBs in a slot follows the capabilities provided by 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f features.

	LG
	(a) Support. Wondering if we are to set UE capability for the number of CG configurations per CC or across CCs, or both?
(b) No support.  We think this limitation should be applied for both CG and DG without any further differentiation. Of course, according to multiple CG configurations and short periodicity, more CG PUSCH resources than UE capability can be configured within a slot, especially for latency reduction and/or reliability improvement. However, a UE will use only some of the CG PUSCH resources for actual transmission under the given UE capability. Overall, we do not see a necessity to have UE capability on the number of PUSCHs for different TBs in a slot for CG separately from that for DG. 

	Samsung
	a) Separate UE capabilities for the number of configured grant.
b) No need to have additional capabilities for the number of PUSCHs for different TBs in a slot if the question means whether it has other capabilities than 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f.

	OPPO
	For a), Yes. The similar principle as LTE HRLLC
 For b), Yes, we do not see the intention to set different values from Rel-15. 

	ZTE
	a) No need a separate capability. But we are fine to let UE report the supported number of CG configurations as a component of FG 11-9. 

b) Similar to DG PUSCH, we are fine to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC. But the detailed capabilities should share the current FG 11-5 as a prerequisite. 

	MediaTek
	a) Yes, we suggest candidate values to be {4,8,12}
b) Yes. Supporting multiple CG configurations shouldn’t imply an increase in the number of PUSCHs for different TBs in a slot. The same concept adopted for supporting CG in Rel-15 with small periodicities, where supporting 2OS periodicity doesn’t imply supporting 7 PUSCHs for different TBs in a slot. 

	Panasonci
	(a) It would not be required. 
(b) no separation between CG and DG but to support the number of PUSCHs for different TBs in a slot capability.

	Nokia
	a) This is in scope of RAN1 discussion as RAN2 is not defining those
b) If defined the number should be higher than for R15, given it is for configured grants

	Huawei, HiSilicon
	For a), yes. UE complexity would be increased with the increase of the number of configured grant configurations. Therefore, UE should report the maximum number of configured grant configurations it can support within a BWP.
For b), yes similar as 11-5. Additional change might not be needed if the change is made on FG 11-5. 

	FUTUREWEI
	Yes for a). No strong view for b).

	Intel
	a. We don’t see a need to define UE capability on the maximum number of CG PUSCH configurations.
b. Yes, support the proposal.

	Qualcomm
	a) Yes.
Yes. This is to ensure that the number of PUSCHs (with or without repetition) stays within the limits defined in Rel. 15.

	Apple
	a) Yes, the number of CGs supported should be a UE capability, also further discussion is needed for per an active BWP and over all active BWPs
b): yes, separately define UE capability according to processing time capability and # of unicast PUSCHs with different TBs ( 2 (cap #1, cap #2) by 4 (1, 2, 4, 7 unicast PUSCHs); the limit is over both DG and CG.

	NTT DOCOMO
	For a), we think separate UE capabilities for the number of configured/active CG configurations in a BWP of a serving cell, that in a cell group, and that across all serving cells are necessary.
For b), we think Rel-15 capabilities would be reused.

	Rapporteur 
	Question 1: Whether to set separate UE capabilities for the number of configured grant configurations?
Company position
Yes: Vivo, Samsung, OPPO, MediaTek, Huawei/HiSilicon, FUTUREWEI, Qualcomm, Apple, NTT DOCOMO, 
No: Ericsson, Panasonic, Intel

Rapporteure view: It seems the majority view is to let UE to report the supported max number of configured grant configurations. Component 2) and component 3) are added for further discussion.  
	Company
	View

	
	




Question 2: Whether the number of PUSCHs for different TBs in a slot is based on 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f features from Rel-15? Details or examples can be seen in the comment from Qualcomm
Company position
Yes: Ericsson, OPPO, ZTE, Nokia (higher number than Rel-15), Huawei/HiSilicon, Intel, Qualcomm, Apple, 
No: Samsung
Reuse Rel-15: NTT DOCOMO

Rapporteure view: It seems the majority view is yes. However, it seems if we add it corresponding FG 11-5, then we don't need to repeat it here.  
	Company
	View

	
	






6) Whether to have a set of basic UE features for eURLLC? 
	Company
	View

	vivo
	It may be difficult to define a single set of feature groups for URLLC, as the URLLC service requirement are quite different. If necessary, it may be possible to discuss a set of feature groups for low latency and a set of feature groups for high reliability. 

	Ericsson
	Since the different feature groups can be independently supported and deployed, a set of basic UE features is not that relevant.

	LG
	No. Considering enormously various use cases and the respective diverse latency/reliability requirements, we think setting a basic feature group for URLLC is highly likely to be infeasible and undesirable. 

	Samsung
	No need – likely to be counterproductive. There is no single set of requirements for URLLC. For example, some services may not require smaller latency than possible with Rel-15 while they may require support of different priorities (e.g. “eMBB” and “URLLC” for a UE). Other UEs/services may require smaller latency but may not require support of different priorities as, for example, there may be only a single service for the UE.

	OPPO
	We do not see strong reason.

	ZTE
	Yes. 
In our view, defining one or more sets of basic UE features can serve the guidance to the industry to strive for a common set of technical components for certain UE type targeting at the same/similar use cases.  This would help accelerating the application of these technical components in the market if we have such guidance sooner.  For instance, we can have one basic group for use cases that are only latency sensitive, and another one for use cases with both stringent latency and reliability requirements. More specifically, take the one with requirements only on latency as an example, the basic UE feature group can contain a set of feature components that are targeting for latency reduction, e.g., more than one PUCCH for HARQ-ACK transmission within a slot, PUSCH repetition type B and multiple CG configurations. 

	MediaTek
	No need to have a set of basic UE features for eURLLC.

	Panasonic
	It woudl be difficult to have such basic UE feature for eURLLC to support different usage sceanrios.

	Nokia
	Propose to follow Approach 2 in RP-200502, details to be discussed in RAN1 and RAN Plenary

	Huawei, HiSilicon
	[bookmark: OLE_LINK15]Yes. Defining the basic feature group(s) for URLLC is beneficial for enabling a speeding up of basic URLLC support in vertical industry, thus making some effort here is worthwhile. In general all the feature groups in the list can contribute to both low latency and high reliability to some extent. The more feature groups the UE and gNB support, the tighter the requirement can be met. Some companies seem have the concern on UE implementation if many feature groups are required to be implemented from the beginning. To leave some flexibility on UE implementation, at this stage we can consider to define basic feature group(s) only for single purpose first, e.g. defining basic feature groups for achieving low latency and defining basic feature groups for achieving high reliability, and then later if needed some UE with higher capability can support the combination of basic feature groups to meet tighter requirement in terms of both low latency and high reliability. In addition, in this way there is some flexibility to tailor it for a specific use case considering potential different requirements for different use cases, while speed up the support. 
Feature groups under URLLC and IIoT can be considered together. Following Approach 1 in RP-200502 which captures the outcome from RAN #87-e, we can define both the basic feature groups for achieving high reliability and the basic feature groups for achieving low latency. For example, the following can be considered for defining basic UE feature groups in RAN1 for URLLC and IIoT:
Basic feature groups for achieving high reliability: FG 11-1, FG 11-5 
Basic feature groups for achieving low latency: FG 11-2, FG 11-3, FG 11-9, FG 12-2
Note that the above grouping is based on the main benefit of a feature group, though as expressed above that all feature groups can contribute to low latency and high reliability to some extent. Intra-UE prioritization related feature group like FG 12-1 and FG 11-4 can belong to the group of achieving low latency, however it is for the case of mixing eMBB and URLLC, thus probably can be considered at later stage. Inter-UE multiplexing related feature group like FG 11-7 and 11-8 is mainly for eMBB UE, and also aim for mixing eMBB and URLLC scenario, thus can also be considered at later stage.   

	FUTUREWEI
	It would speed deployment and adoption of URLLC features if operators could count on UEs that “support URLLC” to always have a number of basic rel-16 (and rel-15!) features supported. It should be further discussed which features are considered basic features. To address the comments in RAN discussion on low latency versus high reliability, high level basic features for both of these can be discussed, with one or more other dependent basic features identified. 

	Intel
	No, there is no technical basis to try to define a “basic set of features for URLLC”. Given the diverse set of use cases and requirements that relate to various combinations of latency and reliability, there is no justification to assume a particular set of QoS targets, or to cherry-pick certain feature groups/components over others. All feature groups (FGs) developed as part of Rel-16 eURLLC either help with reducing latency or increasing reliability or both, and we don’t see certain features as “more basic” than others. Different combinations of FGs can be useful in different scenarios and use cases. Any coupling between features (e.g., via pre-requisites) should be based on functional or operational correlation between the features, not arbitrarily based on certain hypothesized use cases.

	Qualcomm
	No. URLLC can be low latency or high reliability with little commonality between them. There is no practical use in defining a single basic feature group for URLLC.

	Apple
	No.
A number of enhancements are introduced under eURLLC/IIoT: PUSCH enhancements, SPS enhancements, configured grant enhancements, PDCCH monitoring capability, new DCI formats, PUCCH enhancements including HARQ codebooks with two priority levels, sub-slot level PUCCH transmission,  uplink cancellation/power control, … , different companies may have different views on the importance of each feature. 
To define a set of basic UE features for eURLLC  may unnecessarily limit UE’s implementation flexibility, and will inevitably lead to very lengthy extra discussions in the next 2 eMeetings.


	NTT DOCOMO
	We prefer to introduce a set of basic UE features for eURLLC. As listed above, there are a lot of FGs for eURLLC. In order to meet the eURLLC service requirements, UE needs to report many capability information to gNB resulting in high overhead. Although it would be difficult to determine which FG should be included in the basic capability, at least FG11-2, FG11-3, and 11-5 should be included.

	[bookmark: OLE_LINK17]Rapporteur 
	Company position
Whether to define basic UE feature group(s) for eURLLC/IIoT (i.e. following Approach 1 in RP-200502)?
Yes:  ZTE, Huawei/HiSilicon, NTT DOCOMO, FUTUREWEI
· Speeding up the support of basic URLLC/IIoT, e.g. it can serve the guidance to the industry to strive for a common set of technical components for a certain UE type targeting at the same/similar use cases  
· Some flexibility on UE implementation can by achieved by defining basic feature group(s) only for single purpose at this stage, e.g. define one basic feature groups for achieving low latency and one basic feature group(s) for achieving high reliability, and then later if needed some UE with higher capability can support the combination of basic feature groups to meet tighter requirement in terms of both low latency and high reliability. In this way there is some flexibility to tailor it for a specific use case considering potential different requirements for different use cases, while speed up the support  

No: Ericsson, LG, Samsung, OPPO, MediaTek, Panasonic, Intel,  Qualcomm, Apple  
· Different feature groups can be independently supported and deployed, and all feature groups can help with reducing latency and increasing reliability to some extent 
· Various use cases with diverse requirements on latency and reliability 
·  Limit UE implementation flexibility  

Following Approach 2 in RP-200502:  Nokia, Vivo

Rapporteur’s view: Based on the above inputs, it seems difficult to agree on defining basic feature group(s) for eURLLC/IIoT at this stage. The proposal from Nokia might be a potential direction for a compromise solution, i.e. following approach 2 in RP-20052 for eURLLC/IIoT. However, I would expect it will still take us much time on discussing feature groups necessary to be supported for a purpose, which we might not be able to do for this round of email discussion due to the time limit. Instead of defining either “basic feature groups” or “feature groups necessary to be supported”, at this stage I would encourage companies to discuss and define “a set of feature groups more helpful for achieving low latency” and “a set of feature groups more helpful for achieving high reliability”. This is the direction I can think about to address the concerns from all sides at this stage. Hopefully all of you can accept the framework and just focus on the grouping of the feature groups, though it is not exactly what you want. I think this framework is good for all sides at this stage. For example, if we can achieve consensus here following this framework, I think it can progress the discussion of how to apply approach 2 for URLLC/IIoT either in RAN1 or RAN plenary later if we are able to agree to do that. If in the end we are not able to agree to follow approach 2 for URLLC/IIoT, I think the outcome here following this framework here is still meaningful to provide some guidance for the industry, while there seems no any harm for either UE vendors/gNB vendors/operators.         
Conclusion: 
· Feature groups more helpful for achieving high reliability:  FG 11-1, FG 11-8, FG 11-9
· Feature groups more helpful for achieving low latency:  FG 11-2, FG 11-3, FG 11-4, FG 11-5, FG 11-7, FG 12-1, FG 12-2
· FG 11-4 and FG 12-1 are applied to a UE supporting both eMBB and URLLC 
· [bookmark: OLE_LINK14]FG 11-7 is applied to a UE supporting eMBB     
Note that the above grouping is based on the main benefit of a feature group, though as expressed above that all feature groups can contribute to low latency and high reliability to some extent. In addition, here I mainly take the main FGs from the list for simplicity and it is also good for us to only focus on the main FGs at this stage.  

Please provide your views on the above potential conclusion and please focus on the grouping. Note that based on whether/how to combine FG 11-4 and FG 12-1, the above conclusion can be updated accordingly. 
	Company
	View

	
	







	vivo
	In additional to the above, we have following additional comments/suggestions
1. Suggest to discuss whether some feature groups should be FSPC rather than per UE/per band. FSPC means per CC per band per band combination therefore UE does not have to support  a particular feature in all the carriers in CA, such feature group may include 11-2, 11-9.
Rapporteur:
FFS points added for further checking views from companies.  

2. Not sure why do we need 11-4a, do we assume that different methods are used for distinguishing PHY priorities when both x_1 and x_2 formats are configured simultaneously, compared to the case with only x_1 or x_2 configured?
Rapporteur:
FG 11-4a was made based on agreement from RAN1#99. 

3. On 11-5
a) A separate capability should be defined for UE support of InvalidSymbolPattern
b) For component 8), not sure what is the intention for UE to report “Supported maximum number of repetitions within a slot” ?
Rapporteur:
Please see above. Component 8) proposed by many companies to limit the UE complexity. 

4. On 11-6, suggest to delete “the number of repetitions can be either semi-statically configured (as in Rel-15)” from the component as semi-static configuration of repetition number is supported in Rel-15 already.
Rapporteur:
Put in bracket for further checking. 

	Ericsson
	· For FG 11-2, component 5), add “if multiple CCs are supported by the UE”: 
5) Capability on the number of CCs with Rel-16 PDCCH monitoring capability on all the serving cells, if multiple CCs are supported by the UE. 
Rapporteur:
Is it already clear from the note “For component 5), if UE supports carrier aggregation with more than [x] DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability”?

· For FG 11-4, suggest changing FG name to “Up to two HARQ-ACK codebooks simultaneously constructed for supporting PDSCH receptions with different associated priorities at service types for a UE”
Rapporteur:
Looks fine to me. Updated accordingly.

· For FG 11-5, delete component 8). We do not agree that the UE is allowed to report maximum number of nominal (?) repetitions less than the agreed value of 16. Furthermore, it’s not clear if component 8) refers to nominal repetition or actual repetition. Also there is no agreement on maximum number of repetitions within a slot;
Rapporteur:
Put in bracket for further checking.
· For FG 11-7, should the below (from RAN1#100E meeting agreement) be a component of FG 11-7 or a separate capability bit? In Ericsson understanding, below should be a component of FG 11-7. Suggest adding “UL cancellation when multiple carriers are configured” to FG 11-7.
· “a capability to cancel overlapping PUSCHs on different intra-band serving cells (if any)”
Rapporteur:
Seems more companies want to add it as new FG and it looks like a new FG more appropraite. A new FG added for further discussion. 

	LG
	Regarding FG 11-4, the 4th component (Supports a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP) is a bit unclear. This may come from the decision which was made in a rush at the very final moment of WI. Is the component applied to the following case? 
Example
· USS 1: dci-FormatsExt-r16 = formats0-1-And-1-1
· USS 2: dci-FormatsExt-r16 = formats0-2-And-1-2
But in our understanding, the component should not be applied to the above example, otherwise FG 11-4 and FG 11-4a cannot be mutually exclusive. Thus, this ambiguity needs to be resolved by amending the working assumption, e.g., as follows, and the 4th component of FG 11-4 can be updated accordingly as well. 
Working assumption:
When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0
Rapporteur:
It should be ok since these DCI formats are only transmitted in USS. However, I think no harm to delete “in USS”, I made the change accordingly.  

Regarding FG 11-10 and 11-11, is there any specific reason for relationship between them? It is unclear on the necessity of the notes (i.e., ‘A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).’, ‘A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1)’). If there is a reason to be coupled, then why don’t we just combine FG 11-10 and FG 11-11 as one feature group? 
Rapporteur:
Some companies prefer to merge. Can update once we make decision on whether to merge. 

	OPPO
	For 11-2, this feature group is defined per UE.
[bookmark: OLE_LINK23]Rapporteur:
Some companies proposed FSPC, let’s further discuss.  
For 11-3,
1) For component 3), it is deleted due to it is not discussed and agreed in RAN1. Moreover, it is not necessary due to component 2) defines sub-slot configuration clearly.
Rapporteur:
This component 3) was added according to the comments from last round of email discussion. From UE implementation perspective, even the sub-slot duration is 2, they prefer some separation between the actual PUCCH transmissions. It looks reasonable to me, since configuring 2 symbol sub-slot configuration is to enable fast starting of PUCCH transmission. If due to the requirement of separation between two actual PUCCH transmissions, then only 7 symbol sub-slot configuration can be configured, it is not good from latency perspective. I put them in bracket for further discussion.
For component in 11-4
1) The condition that when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP can be deleted. Because the condition agreed in RAN1 is that at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, it does not exclude the case that both DCI format 0_1/1_1and DCI format 0_2/1_2 are configured in USS per BWP, and no additional agreement for the case that both DCI format 0_1/1_1and DCI format 0_2/1_2 are configured in USS per BWP. So to reduce spec and implementation complexity, we suggest unified design for any case.
Rapporteur:
For both DCI format 0_1/1_1and DCI format 0_2/1_2 confiured case, we have FG 11-4a, here is only for only format 0_1/1_1 or format 0_2/1_2 case
2) HARQ-ACK codebook is associated with DCI format 1_1 and 1_2 only, so DCI format 0_1 and 0_2, PUSCH with different priorities need to be deleted in this feature group.
For 11-4a,  it is not necessary due to the same reason as mentioned in component 4) in 11-4
	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot

	1) Supports sub-slot based HARQ-ACK feedback procedure. 
• A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.• At least one sub-slot configuration for PUCCH can be UE specifically configured to a UE. 
• Supports a single configuration for PUCCH resource for all sub-slots in a slot. The starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot. Any sub-slot PUCCH resource is not across sub-slot boundaries. 

2) Supported sub-slot configuration

3）Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions measured from beginning to beginning of the sub-slots, including across slots, and B is the sub-slot duration, with both A and B in units of symbols 
	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	Candidate value set for component 2):
{ 7-symbol*2,
2-symbol*7 and 7-symbol*2}


Candidate value set for component 3):
(A, B) = 
{(7, 7),
(4, 2) and (7, 7),
(2, 2) and (4, 2) and (7, 7)}

	Optional with capability signalling

	11-4
	Up to two HARQ-ACK codebooks simultaneously constructed for supporting different service types for a UE
	1) Supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2) Supports separate PUCCH configuration for different HARQ-ACK codebooks
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4) Supports a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP  
5) Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   

	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	



For 11-7, it is suggested to add cancellation timeline in component due to it impacts UE implementation. In addition, in CA scenario, if UE reports the capability of pa-PhaseDiscontinuityImpacts, and the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s).  it is suggested to add as sub-feature group of 11-7
	11-7
	UL cancelation scheme 
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication 
2) UL cancelation for PUSCH 
• Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3)UL cancelation for SRS symbols that overlap with the cancelled symbols
4)Cancellation time is Tproc2 for capability 2
	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	
	Optional with capability signalling

	11-7a
	UL cancelation for Intra-band case
	1) Support PUSCHs cancellation on all other intra-band serving cell(s). 
	11-7
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	



[bookmark: OLE_LINK29]Rapporteur:
An new FG added for further discussion. 

In addition, the feature group of UL intra-UE multiplexing/prioritization based on PHY priority level is missed in URLLC. In our view, UL intra-UE multiplexing/prioritization based on PHY priority level belongs to URLLC feature, and intra-UE prioritization in MAC belongs to IIoT. These two feature groups are independent. 
Rapporteur:
So far it is captured under IIoT. Whether and how to merge FG 12-1 needs further discussion. 
For component 3) and 4), it is being discussed. It is better to review based on updated agreement, if exists.
For Notes, this feature group is independent from up to two HARQ-ACK codebooks, because there are other intra UE prioritization cases than two HARQ-ACK codebooks, e.g. high priority SR and low priority PUSCH.
	11-12
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels in physical layer (PHY)
1) Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH
2) Prioritization between UL channels/signals with different PHY priority levels
3) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
4) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 

	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	




	ZTE
	1. We don't agree component 3) of FG 11-3 and suggest deleting it. Once a UE reports the support of a sub-slot configuration, the sub-slot based  PUCCH pattern is determined by 2-symbol*7 or 7-symbol*2. A UE shall able to transmit sub-slot based PUCCH in part or all of the sub-slots. There is no need to report additional pattern. Note that, based on current component 3), 2 back-to-back PUCCHs across two different slots cannot be supported by reporting (4,2) or (7,2) while such case is supported in Rel-15.
Rapporteur:
This component 3) was added according to the comments from last round of email discussion. From UE implementation perspective, even the sub-slot duration is 2, they prefer some separation between the actual PUCCH transmissions. It looks reasonable to me, since configuring 2 symbol sub-slot configuration is to enable fast starting of PUCCH transmission. If due to the requirement of separation between two actual PUCCH transmissions, then only 7 symbol sub-slot configuration can be configured, it is not good from latency perspective. I put them in bracket for further discussion.

2. We suggest adding a note for FG 11-9a:
‘A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1). A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).’
Rapporteur:
Added with FFS for further discussion.

	NTT DOCOMO
	· FG 11-2: We are wondering how FG 11-2b works with FG11-2. FG 11-2 includes the component indicating the number of CCs with Rel-16 PDCCH monitoring capability. If UE reports FG 11-2b on top of FG 11-2, UE reports the capability on the number of CCs with Rel-16 PDCCH monitoring capability twice resulting in unnecessary redundancy and ambiguity. In this regard, two alternatives can be considered; one is to merge FG11-2b with 11-2, and the other is to separate the component 5 from FG11-2. As FG should not correspond to multiple capabilities, the latter is better. For example, two FGs like FG 11-2a for only Rel-15 PDCCH monitoring capability and FG11-2b for only Rel-16 PDCCH monitoring capability. In case UE supports both Rel-15 and Rel-16 PDCCH monitoring capabilities, UE reports FG 11-2a and FG 11-2b.
Rapporteur:
The majority view is that the capability on the number of CCs with 16 PDCCH capability to be supported is different for the case that all carriers with Rel-16 capability and the case that Rel-15 capability and Rel-16 capability on different carriers. In my understanding, if a UE can support Rel-15 and Rel-16 on different carriers, for sure it can support only Rel-16 on all carriers.    
· FG 11-5: 16 should be added to the candidate value for component 8) based on the agreement.
Rapporteur:
Not exactly the same thing with the agreement. Here is the maximum number of repeititions that UE can support. 
· General comment: 
· We think one FG should not correspond to multiple capability signaling. So, FG 11-2, 11-2b, 11-3 should be divided to each capability signaling.
Rapporteur:
That is the assumption. 

	MediaTek
	FG11-2: a UE feature should be added to indicate if the UE support (or not) non-aligned spans for the case when the UE is configured with     .
Rapporteur:
The current UE feature is made only based on the current agreement. If we have further agreement on this, we can add accordingly.  
FG11-3: Should be reported per SCS. It is more challenging to support this feature for large SCS (e.g. 120KHz), and it is not really needed from performance perspective.
Rapporteur:
I add FFS for further checking the views from companies
FG11-3: (4, 2) is not needed for the third candidate value, “Candidate value set for component 3): (A, B) = {(7, 7), (4, 2) and (7, 7), (2, 2) and (4, 2) and (7, 7)}”
Rapporteur:
Agree
FG11-5: component 8 should be “Supported maximum number of actual repetitions within a slot”.
FG11-5: Should be per SCS reporting granularity.
Rapporteur:
FFS added for further checking. 
FG11-10/11-11: We don’t see a need for FG11-10 and FG11-11.
Rapporteur:
Some companies prefer separate at least for testing purpose. FFS point added for this at this stage.

	Nokia
	· 11-2: The candidate values are still under discussion in RAN1 maintenance, wait for conclusions first. 
Rapporteur:
Agree. I added FFS there to make it clear
· 11-4: This feature is strongly related with 12-1 of IIoT WI. One cannot operate this (having PUSCH & 2 CBs of different HARQ-Ack priorities) without the related multiplexing / prioritization which is part of 12-1. Propose to combine 11-4 and 12-1 into a single feature group.
Rapporteur:
Agree we need to discuss the relationship between FG11-4 and FG 12-1. FG 12-1 is to handle the overlapping case, while FG 11-4 can cover both TDM and overlapping case. However, from sceneario perspective, two HARQ-ACK codebooks is one of the scenario of FG 12-1. Probably 11-4 can merge into 12-1 with modification to the name of FG 12-1. 
· 11-5: Component 8 should not be limited to within a slot. Simplest approach is simply to remove the component.
Rapporteur:
Put in bracket for further discussion.  
· 11-10 & 11-11: combine in a single feature group.
Rapporteur:
Some companies prefer separate at least for testing purpose. FFS point added for this at this stage. 

	Intel
	Additional comments:
1. FG #11-3: It is not clear where component #3 is coming from and suggest that it (along with the candidate values in the Notes column) should be deleted. 
Rapporteur:
This component 3) was added according to the comments from last round of email discussion. From UE implementation perspective, even the sub-slot duration is 2, they prefer some separation between the actual PUCCH transmissions. It looks reasonable to me, since configuring 2 symbol sub-slot configuration is to enable fast starting of PUCCH transmission. If due to the requirement of separation between two actual PUCCH transmissions, then only 7 symbol sub-slot configuration can be configured, it is not good from latency perspective. I put them in bracket for further discussion. 
1. FGs #11-10 and #10-11 (similar to FGs #12-3 and #12-4): Separate capability signaling for these cases may be motivated more from perspective of whether or not these features are implemented by the network, more so than due to any fundamental UE implementation challenges. Thus, having separate capability signaling is helpful with testing purposes. However, as commented by LGE, we should delete the text in the Notes column that is coupling the FGs. 
Rapporteur:
Some companies prefer to merge these two. FFS point added for this at this stage. 
1. For component values for Component # 8 for Type B PUSCH actual (‘actual’ should be added) repetitions, the values greater than 7 should be deleted. There is no justification to support 8 or 12 repetitions within a slot. The performance degradation is significant from such extreme level of segmentation.


	Qualcomm
	· 11-1: 
· The FDD/TDD and FR1/FR2 differentiations should be Yes.
· The capability interpretation should be “The differentiation is from the perspective of the scheduling cell”
Rapporteur:
I don’t see the necessity to do FDD/TDD and FR1/FR2 differentiations for 11-1. I put it in bracket to check views from other companies.  
· 11-1a:
· We propose to split this row into two: one for DCI formats 1-1 and 1-2 and another one for DCI formats 0-1 and 0-2
· The FDD/TDD and FR1/FR2 differentiations should be Yes.
· The capability interpretation should be “The differentiation is from the perspective of the scheduling cell”
Rapporteur:
I don’t see the necessity to split this row into two and also if we split I think it is not aligned with the current agreements. According to agreed RRC parameter below and the endorsed specifications, you could see that DCI format 0_1/1_1/0_2/1_2 is configured together.  However, I can add a FFS to check the views from other companies.
	dci-Formats-Rel16 
	New
	dci-Formats-Rel16 
	Indicates whether the UE monitors in this USS for new DCI formats for DL and UL scheduling in Rel-16
	{formats0-0-And-1-0, formats0-1-And-1-1, formats0-2-And-1-2, formats0-1-And-1-1-And-0-2-And-1-2}



Similar as above, I don’t see the necessity to do FDD/TDD and FR1/FR2 differentiations for 11-1.

· 11-2:
· The type of the capability should be FSPC to reflect the number of CCs to be supported according to the agreement.
· FDD/TDD and FR1/FR2 differentiations should be changed to N/A.
· Component (1) and (3) should be merged.
· A component for reporting the set of (X,Y) pairs should be added.
[bookmark: OLE_LINK18]Rapporteur:
Whether to merge component 1) and 3) may depend on the detailed value for C and M, it would be better to decide later. I add FFS here. 
How to report C, M and (X, Y, ) may depend on the detailed value of C and M. I add an FFS here and we can decide later when the value of C and M is clear.

· 11-2b:
· We propose to split this row into multiple ones to separately define capabilities for a mixture of Rel. 15 PDCCH capabilities and the new PDCCH capability (rows 11-1a/b/c below.)
· The type of the capability should be FSPC to reflect the number of CCs to be supported according to the agreement.
· If the type is modified, component 1 and 2 are not needed, and should be removed.
· We propose to add a component so that the UE can report the supported (X,Y) pairs separately. 
· FDD/TDD and FR1/FR2 differentiations should be changed to N/A.
Rapporteur:
According to the agreement, there is no mixed support of Rel-15 PDCCH monitoring capability and Rel-16 PDCCH monitoring capability in the same slot in the same CC. The case here is to support Rel-15 PDCCH monitoring capability and Rel-16 PDCCH monitoring capability on different CCs. As to the reporting of number of CCs with Rel-15 capbiality and number of CCs with Rel-16 capability in case of mixture among different CCs, it seems it should be per UE to me. But I will put it in bracket for checking the views form other companies
· Relative TDRA (11-2d below):
· We propose to include a capability for the support of relative TDRA as captured below. 
Rapporteur:
Can you explain the relationship?
· 3 Unicast PDSCH and PUSCH
· To be able to match the number of spans for (4,3) pair and the number of PDSCHs/PUSCHs per slot, we propose to add a capability for supporting 3 unicast PDSCH/PUSCH per slot separately for each minimum processing capability. This is in addition to the capabilities supported in Rel. 15, i.e., 1/2/4/7 TBs per slot.
· Our proposals are captured in rows 5-11c, 5-12c, 5-13d and 5-13g below.
Rapporteur:
FFS added for checking the views from companies. 

· 11-3:
· We propose to change the capability type to “PerBand” and change the FDD/TDD and FR1/FR2 differentiations to “N/A”.
· Component 2 can be removed since component 3 implies the same thing.
Rapporteur:
FFS added for per band. Component 2) is different from component 3), component 2) is exactly what we agreed, and is used to define the potential candidate locations for PUCCHs. Component 3) is on top of component 2) and is used to limit the separation between actual PUCCH transmissions, 

· CBG-based PUSCH and capability #2:
· We propose to add new capabilities for the support of CBG-based PUSCH with minimum processing time capability #2.
· Our proposals are captured below under rows 11-3a/b/c/d/e. 
Rapporteur:
I don’t see the relationship between FG 11-3 and CBG based PUSCH transmission. FG 11-3 is only applied to PUCCH transmission. 

· 11-4:
· We propose to change the capability type to FS
· Set the FDD/TDD differentiations to N/A
· The capability interpretation should be replaced by “The differentiation is from the perspective of the PUCCH cell”.
· We further propose to split this row into two: one for configuration without any restriction and one to allow a UE to support only one sub-slot based HARQ codebook in case two codebooks are configured. For the restricted capability, and in case both processing timeline capability 1 and 2 are configured, we propose to define a dependency between the processing timelines and the codebooks.
Rapporteur:
Put FFS for FS.
· 11-4a:
· We propose to change the TDD/FDD and FR1/FR2 differentiations to Yes.
· We also propose to change the capability interpretation to “The differentiation is from the perspective of the scheduling cell”
· Finally, we propose to split this row into two: one related to HARQ-ACK priorities and a separate one related to PUSCH priorities 
· Our proposals are captured in rows 11-4c and 11-4d below.
Rapporteur:
1. I don’t see the motivation to do TDD/FDD and FR1/FR2 differentiation. However, I put it in bracket for further discussion. 
2. Any reason to split DL and UL? If a UE can support DL priotiry, seems should be able to support UL priority.    

· 11-5:
· We propose to change the type to PerBand
· Set the FDD/TDD and FR1/FR2 differentiations to N/A
· Remove the capability interpretation 
· For component 8, we propose to change it to the maximum number of “actual” PUSCH repetitions.
· The possible values for the number of repetitions should be updated.
· We further propose to split this row into multiple ones based on self-scheduling vs. xCC scheduling, number of TBs, and minimum processing times. Our proposals are captured in rows 11-5a-i.
Rapporteur:
Don’t see necessity but put in bracket for checking views from other companies. 

· 11-6:
· We propose to change the capability type to PerBand and to set the FDD/TDD and FR1/FR2 differentiations to N/A
· We also propose to have two components as follows: (1) With slot aggregation, the number of repetitions can be dynamically indicated (2) Maximum number of PUSCH repetitions
· To add the range for each component in the table 
Rapporteur:
Don’t see necessity but put in bracket for checking views from other companies. 

· 11-7:
· We propose to change the capability type to FS and to set the FDD/TDD and FR1/FR2 differentiations to N/A.
· We propose to separate the capability for self-carrier cancelation and xCC cancellation.
· We further propose to include a capability for the number of monitoring occasions per slot for detecting DCI format 2-4.
· Further, for ULCI, we have the following conclusion from the RAN1 #100e. A new row should be added to capture this conclusion.
Conclusion:
· It is possible for a UE to indicate both  pa-PhaseDiscontinuityImpacts  (i.e. 6-23) and the support of UL CI for intra-band UL CA
· For a UE indicates a capability to cancel overlapping PUSCHs on different intra-band serving cells (if any), and the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.
Rapporteur:
Thanks for the reminding of the missing conclusion, updated accordingly. 

· 11-8:
· We propose to FDD/TDD and FR1/FR2 differentiations to Yes
· We also propose to change the capability interpretation to “If UE supports 11-8 and also supports cross-carrier scheduling, then the differentiation is from the perspective of the scheduled cell”
Rapporteur:
Don’t see the necessity, but I put in bracket for further discussion. 

· 11-9:
· Change the FR1/FR2 differentiation to Yes.
· Include components to report the number of configurations per carrier and across carriers in each FR.
Rapporteur:
Don’t see the necessity on the differentiation, but I put in bracket for further discussion. Components for max number of configurations added for further discussion. 

· 11-9a:
· Change the FR1/FR2 differentiation to Yes.
· The capability interpretation is from the perspective of a carrier on which the release DCI is received.
Rapporteur:
Don’t see the necessity on the differentiation, but I put in bracket for further discussion.
· 11-10 and 11-11:
· Change the FR1/FR2 differentiation to Yes.
· The capability interpretation is from the perspective of a carrier on which the release DCI is received.
· The two rows can be merged together.
Rapporteur:
Don’t see the necessity on the differentiation, but I put in bracket for further discussion.

Based on the comments above, we propose the following:

	[bookmark: _Hlk36112855]11-1
	Monitoring DCI format 1_2 and DCI format 0_2

	[bookmark: _Hlk36112970]1) Supports monitoring DCI format 1_2 for DL scheduling 
2) Supports monitoring DCI format 0_2 for UL scheduling
	 
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-1a
	DCI format 1_2 with DCI format 1_1 in the same search space
	Monitoring DCI format 1_2 together with DCI format 1_1 in the same search space
	11-1
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-1b
	DCI format 0_2 with DCI format 0_1 in the same search space
	Monitoring DCI format 0_2 together with DCI format 0_1 in the same search space
	11-1
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-2
	Increased PDCCH monitoring capability 
	1) Supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of BDs for combination (X, Y, ) 
2) Supported combinations of (X, Y, )
3) If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M of from the valid combinations is applied
4) Capability on the number of CCs with Rel-16 PDCCH monitoring capability on all the serving cells. 

	3-5b 
	Yes
	N/A
	 
	FSPC
	N/A
	N/A
	 
	This capability is necessary for SCS 15 kHz and 30 kHz. 

A list of separate UE capabilities C(X, Y, ), M(X, Y, ) for processing capability #1;

A list of separate UE capabilities C(X, Y, ), M(X, Y, ) for processing capability #2;

For component 4), if UE supports carrier aggregation with more than [x] DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability. Value of x (can be < 4) is TBD.
	Optional with capability signalling

Candidate value set for (X, Y):
{(7, 3), 
(4, 3), 
(2, 2)}

The value of C for combination (7, 3) for 15 kHz and 30 kHz is 56

Candidate value for component 4): { x, x+1, …, 16}

	11-2a
	Mix of increased PDCCH monitoring capability and FG3-1 PDCCH monitoring capability in the same slot in the same CC 
	1) Supports PDCCH monitoring operation according to FG3-1
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X, Y, )
4) If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-5b
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X, Y) =   
{(7, 3), (4, 3), (2, 2)}


Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than
	Optional with capability signalling

	11-2b
	Mix of increased PDCCH monitoring capability and FG3-2 PDCCH monitoring capability in the same slot in the same CC 
	1) Supports PDCCH monitoring operation according to FG3-2
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X, Y, )
4) If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-2, 3-5b 
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X, Y) =   
{(7, 3), (4, 3), (2, 2)}

Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than
	Optional with capability signalling

	11-2c
	Mix of increased PDCCH monitoring capability and FG3-5b PDCCH monitoring capability in the same slot in the same CC
	1) Supports PDCCH monitoring operation according to FG3-5b for combination (X1, Y1, )
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X1, Y1, )
4) Supported combinations of (X2, Y2, )
5) If UE reports the support of more than one combination of (X2, Y2) for a given SCS, and if multiple combinations of (X2, Y2) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-5b 
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X1, Y1) = 
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}

Component-4 candidate value set: (X2, Y2) =   
{(7, 3), (4, 3), (2, 2)}

Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than
	Optional with capability signalling

	11-2d
	Relative TDRA for DL
	The time domain resource allocation for PDSCH is a function of the PDCCH symbol index within the slot
	11-2 
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	
	Optional with capability signalling

	5-11c
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1
PDSCH(s) for Msg. 4 is included
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	5-12c
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	5-13d
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 3 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a or 5-5b
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signalling

	5-13g
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
•	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 3 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination

	Optional with capability signalling

	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot
	1) Supports sub-slot based HARQ-ACK feedback procedure. 
• A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.

• At least one sub-slot configuration for PUCCH can be UE specifically configured to a UE. 
• Supports a single configuration for PUCCH resource for all sub-slots in a slot. The starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot. Any sub-slot PUCCH resource is not across sub-slot boundaries. 

2) Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions measured from beginning to beginning of the sub-slots, including across slots, and B is the sub-slot duration, with both A and B in units of symbols 
	
	Yes
	N/A
	
	PerBand
	N/A
	N/A
	support mixture of FDD/TDD and/or FR1/FR2 
	Candidate value set: 
(X, Y) = 
{(7, 3),
(7, 3) and (4, 3), 
(7, 3) and (4, 3) and (3,2), 
(7, 3) and (4,3) and (3,2) and (2,2)}
	Optional with capability signalling

	11-3a
	CBG based transmission for UL with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-5a or 5-5b
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-3b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-3c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13a
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-3d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13c
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-3e
	CBG based transmission for UL with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13d
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-4a
	Up to two HARQ-ACK codebooks constructed for supporting different service types for a UE with restriction
	1) Supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2) Supports separate PUCCH configuration for different HARQ-ACK codebooks
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4) Only one of the HARQ ACK codebooks can have sub-slot based PUCCH configuration
5) If both processing time capability 1 CC(s) and processing time capability 2 CC(s) are configured, and both slot-based and sub-slot based PUCCH are configured, then HARQ-ACK feedback for a processing time capability 1 CC can only take place in the slot-based PUCCH and HARQ-ACK feedback for a processing time capability 2 CC can only take place in the sub-slot based PUCCH
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	The differentiation is from the perspective of the PUCCH cell
	
	Optional with capability signalling

	11-4b
	Up to two HARQ-ACK codebooks constructed for supporting different service types for a UE without restriction
	1) Supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2) Supports separate PUCCH configuration for different HARQ-ACK codebooks
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
	11-4a
	Yes
	N/A
	
	FS
	N/A
	N/A
	The differentiation is from the perspective of the PUCCH cell
	
	Optional with capability signalling

	11-4c
	DL priority indication in DCI with mixed DCI formats
	When both DCI format 1_1 and DCI format 1_2 are configured to be monitored per BWP, a DCI format (from the formats 1_1/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities.
	11-1
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-4d
	UL priority indication in DCI with mixed DCI formats
	When both DCI format 0_1 and DCI format 0_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/0_2) can be used to schedule PUSCH with different priorities.
	11-1
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-5a
	PUSCH repetition Type B with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

2) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).
5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5b
	PUSCH repetition Type B with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

3) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-12
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5c
	PUSCH repetition Type B with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-12a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5d
	PUSCH repetition Type B with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not


8) Maximum number of actual PUSCH repetitions
	5-12b
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5e
	PUSCH repetition Type B with self-scheduling with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-12c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5f
	PUSCH repetition Type B with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-5c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5g
	PUSCH repetition Type B with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-13d
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5h
	PUSCH repetition Type B with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-13e
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5i
	PUSCH repetition Type B with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-13f
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-6
	PUSCH repetition Type A 
	PUSCH repetition Type A.  
1) With slot aggregation, the number of repetitions can be dynamically indicated
2) Maximum number of PUSCH repetitions
	2-12, 2-13, 2-14, 2-15
	Yes
	N/A
	
	Perband
	N/A
	N/A
	
	Componenet-1
candidate value set: {‘semi-static only’, ‘both semi-static and dynamic’} 

Componenet-2
candidate value set: {0,1,2,3,4,7,8, 12, 16}
	Optional with capability signalling

	11-7a
	UL cancelation scheme on same CC 
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication on the same CC as PUSCH or SRS 
2) UL cancelation for PUSCH 
3) UL cancelation for SRS
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	
	Optional with capability signalling

	11-7b
	More than one monitoring occasion for DCI 2_4 per slot on same CC
	Monitoring occasions per slot for DCI 2_4 reception on the same CC as PUSCH or SRS

Supported combinations of (X, Y), where X is the minimum gap between monitoring occasions measured from beginning to beginning of the monitoring occasions, including across slots, and Y is the duration of the monitoring occasion, with both X and Y in units of symbols
	11-7a
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Candidate value set: 
(X, Y) = 
{(7, 3),
(7, 3) and (4, 3), 
(7, 3) and (4, 3) and (3,2), 
(7, 3) and (4,3) and (3,2) and (2,2)}
	Optional with capability signalling

	11-7c
	UL cancelation scheme on another CC
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication on a different CC from PUSCH or SRS
2) UL cancelation for PUSCH 
3) UL cancelation for SRS
	
	Yes
	N/A
	
	FS
	Yes
	Yes
	The differentiation is from the perspective of the cell with DCI
	
	Optional with capability signalling

	11-7d
	More than one monitoring occasion for DCI 2_4 per slot on another CC
	Monitoring occasions per slot for DCI 2_4 reception on a different CC from PUSCH or SRS

Supported combinations of (X, Y), where X is the minimum gap between monitoring occasions measured from beginning to beginning of the monitoring occasions, including across slots, and Y is the duration of the monitoring occasion, with both X and Y in units of symbols
	11-7c
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Candidate value set: 
(X, Y) = 
{(7, 3),
(7, 3) and (4, 3), 
(7, 3) and (4, 3) and (3,2), 
(7, 3) and (4,3) and (3,2) and (2,2)}
	Optional with capability signalling

	11-7e
	Cancellation of the overlapping PUSCHs in an intra-band UL CA without indication in the DCI format 2-4
	For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may cancel the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.

	6-23
	Yes
	N/A
	
	PerBand
	N/A
	N/A
	
	
	Optional with capability signaling

	11-8
	Enhanced UL power control scheme
	For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
	
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	If UE supports 11-8 and also supports cross-carrier scheduling, then the differentiation is from the perspective of the scheduled cell
	
	Optional with capability signalling

	[bookmark: OLE_LINK40]11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1) Supports up to 12 configured grant configurations in a BWP of a serving cell.
• Separate RRC parameters for different configured grant configurations
• Separate activation for different configured grant Type 2 configurations
• Separate release for different configured grant Type 2 configurations
2) Max number of configured grant configurations in a BWP of a serving cell 
3) Max number of configured grant configurations across all BWPs and serving cells 

	
	Yes
	N/A
	
	Per UE
	No
	Yes
	
	Component-2, candidate value set is {1, 2, …, 12}

Component-3, candidate value set is {1, 2, …, [24]}

Total number in FR1 is not greater than X value reported for FR1.
Total number in FR2 is not greater than X value reported for FR2.
Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values
	Optional with capability signalling

	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
	11-9
	Yes
	N/A
	
	Per UE
	No
	Yes
	The differentiation is from the perspective of the cell with release DCI
	
	Optional with capability signalling

	11-10
	Type 2 configured grant release by DCI format 0_1 and 0-2
	1) Support of type 2 configured grant release by DCI format 0_1
2) Support of type 2 configured grant release by DCI format 0_2

	
	Yes
	N/A
	
	Per UE
	No
	Yes
	The differentiation is from the perspective of the cell with release DCI
	A UE supporting component 1 and 11-1 (DCI format 0_2/1_2) shall also support component 2 (Type 2 configured grant release by DCI format 0_2).
	Optional with capability signalling




	
	




6. NR_IIOT
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels in physical layer (PHY)
1. Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH
1. Multiplexing/prioritization between UL channels/signals with the same PHY priority level
1. Prioritization between UL channels/signals with different PHY priority levels
1. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
1. Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 
	
	Yes
	N/A
	
	Per UE
	No
	No
	[support mixture of FDD/TDD and/or FR1/FR2 ]
	A UE supporting this feature shall also support the LCP restriction based on DCI priority indication ([lch-ToGrantPriorityRestriction-r16]) and intra-UE prioritization in MAC ([lch-PriorityBasedPrioritization-r16]). The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4[x] including merging these features should be further discussed.
	Optional with capability signaling


Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}

	
	12-2
	Multiple SPS configurations
	1. Support of up to 8 configured/active SPS configurations in a BWP of a serving cell and up to 32 configured SPS configurations in a cell group, including separate RRC parameters and separate activation/release for different SPS configurations
1. The max number of active SPS configurations in a BWP of a serving cell
1. The max number of active SPS configurations across all serving cells
1. Separate RRC parameters for different SPS configurations
1. Separate activation for different SPS configurations
1. Separate release for different SPS configurations
1. The related HARQ-ACK enhancements to support multiple active SPS configurations
	downlinkSPS
	Yes
	N/A
	
	Per UE
	No
	No
	[support mixture of FDD/TDD and/or FR1/FR2 ]
	It can be further discussed whether the number of SPS configurations a UE supports in a BWP/in a cell group/across all serving cells should be reported by the UE.
	Optional with capability signaling

Component-2, candidate value set is {1, 2, …, 8}

Component-3, candidate value set is {2, …, [32]}




	
	12-2a
	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	1. M<=4 bits indication in the Release DCI is used for indicating which SPS configuration(s) is/are released, where the association between each state indicated by the indication and the SPS configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple SPS configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the SPS configuration index indicated by the indication
1. The related HARQ-ACK enhancements to support joint release

	12-2
	Yes
	N/A
	
	Per UE
	No
	No
	[support mixture of FDD/TDD and/or FR1/FR2 ]
	
	Optional with capability signaling

	
	12-3
	SPS release by DCI format 1_1 and 1_2
	1. Support of SPS release by DCI format 1_1
1. Support of SPS release by DCI format 1_2
	downlinkSPS
	Yes
	N/A
	
	Per UE
	No
	No
	[support mixture of FDD/TDD and/or FR1/FR2 ]
	A UE supporting component 1 and 11-1 (DCI format 0_2/1_2) shall also support component 2 (SPS release by DCI format 1_2).
A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 12-4 (SPS release by DCI format 1_2).
	Optional with capability signaling

	
	12-4
	SPS release by DCI format 1_2
	Support of SPS release by DCI format 1_2
	11-1
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	A UE supporting this feature shall also support 12-3 (SPS release by DCI format 1_1).
	Optional with capability signaling

	
	12-5	Comment by Klaus Hugl: To become 12-4 if merging of 12-2 & 12-3 is agreeable. 
	Configuration of aggregation factor per SPS configuration
	Support of configurable PDSCH aggregation factor ({1, 2, 4, 8}) per DL SPS configuration
	downlinkSPS
	Yes
	N/A
	
	Per UE
	No
	No
	[bookmark: _GoBack][support mixture of FDD/TDD and/or FR1/FR2 ]
	
	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	vivo
	1. On 12-1, may need to consider to separate the configured grant case?
1. On 12-2, We agree the number of SPS configuration should be reported by UE. Furthermore, should the type be per FSPC rather than per UE to allow UE to report the number of SPS configuration per CC in CA?
[Rapporteur]:
12-1: Just to understand here. Is the intention to have e.g. 12-2b, that we are able to assign CG a priority (i.e. priority index 1) which is dependent on the support of 12-2?   
12-2: Current change above suggests one number per BWP and one number across all serving cells. FSPC based on RAN2 guidelines would require explanation why not UE specific.

	Ericsson
	Remove the newly added FG 12-5. 
Configuring aggregation factor per SPS configuration is simply RRC configuration in our view. Compared to no RRC configuration, the only difference is that each SPS configuration may have a different value of aggregation factor. But the UE already supports the reception of SPS PDSCH repetition with multiple SPS configured. Moreover, for UL CG, there is no separate capability defined for the scenario where each UL CG configuration may have a different value of repK.
[Rapporteur]: Please note that the configurable aggregation factor could be even useful if the UE is not supporting multiple configurations (12-1 is not a requirement currently, only DL SPS). If we move this to 12-1, both will be required. So this feature could be understood to having SPS catching up with Rel-15 CG, where the separate configuration for CG is already possible in R15.

	LG
	12-2
· Considering the current situation, not sure when F2F meeting is possible, and thus we think it would be good to have some discussion on it for now. We are supportive of having UE capability on “the number of SPS configurations a UE supports in a BWP and across all serving cells”. 
12-3 and 12-4
· Is there any specific reason for relationship between them? It is unclear on the necessity of the notes (i.e., ‘A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 12-4 (SPS release by DCI format 1_2).’, ‘A UE supporting this feature shall also support 12-3 (SPS release by DCI format 1_1)’). If there is a reason to be coupled, then why don’t we just combine FG 12-3 and FG 12-4 as one feature group?  
We think it is necessary to discuss whether to set a separate UE capability on “support of SPS activation by DCI format 1_2”.
[Rapporteur]: 
12-2: comment addressed
12-3 & 12-4: Good suggestion here, especially as the implementation for these two DCI formats is exactly the same. Adressed.

	OPPO
	For 12-1
In our view, 12-1 only includes components related with MAC prioritization. So we delete components related with PHY priority level.
12-1 (Intra UE based on MAC prioritization)and 11-12(Intra UE based on PHY priority level) are separate. And these two feature groups can be reported separately. To be specific, 
  Case 1: Only 11-12 is reported, then UE determines transmission based on PHY priority and more than one overlapped MAC PDU with the same PHY priority is not allowed.
Case 2: Only 12-1 is reported, then UE determines transmission based on MAC prioritization rule, which is applicable for overlapped PUSCHs. For other cases, it depends on Rel-15 feature on PUCCH/PUSCH multiplexing
Case 3: Both 11-12 and 12-1 are reported, if there are different PHY priorities, then UE determines transmission based on PHY priority level. Otherwise, for overlapped PUSCHs, UE determines transmission based on MAC prioritization rule, for other cases except overlapped PUSCHs, it depends on Rel-15 feature on PUCCH/PUSCH multiplexing.
For component 2) and 3), it is being discussed. It is better to review based on updated agreement, if exists.
For Notes, 12-1 shall support with LCP restriction based on PHY priority indication. So it should be moved to component column. DCI priority indication does not include configured grant case, so we suggest to modify it as PHY priority indication.
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals based on MAC prioritizationwith two priority levels in physical layer 
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels in physical layer (PHY)
1. Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH
1. PMultiplexing/prioritization between UL channels/signals based on MAC prioritizationwith the same PHY priority level
1. Prioritization between UL channels/signals with different PHY priority levels
1. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
1. Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 
1. Support the LCP restriction based on PHY priority indication
	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	
	Optional with capability signaling


Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}



For 12-2. Yes for note, the same principle as multiple configured grant.
For 12-2a, The related HARQ-ACK enhancement for joint release is missed and we suggest to add in component.
	12-2a
	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which SPS configuration(s) is/are released, where the association between each state indicated by the indication and the SPS configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple SPS configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the SPS configuration index indicated by the indication
The related HARQ-ACK enhancements to support joint release

	12-2
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	
	Optional with capability signaling



[Rapporteur]: 
12-1: On the change of MAC prioritization – please note the RAN2 decision on how to split the RAN1/RAN2 feature groups for URLLC & IIOT in Sec. 2 of R2-2001053, i.e. here we fully need to focus on PHY prioritization (MAC handled by RAN2) and the higher layer ones are already part of the RAN2 approved CR to 38.306 in R2-2001054. I extended the note that we should discuss the potential merging of 11-4 and 12-1 (hopefully in the feature call)
12-2a: Adressed. Thanks for the good comment. 


	ZTE
	1. We support combining FG 12-1 and FG 11-4.
FG 12-1 is for UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer. However, it now only includes the support for SR and PUSCH. The support of 2-level priority of HARQ-ACK and related components, i.e. FG 11-4 should also be included for a same feature group.

2. Suggest adding a note for FG 12-2a:
‘A UE supporting this feature shall also support 12-3 (SPS release by DCI format 1_1). A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 12-4(SPS release by DCI format 1_2).’
[Rapporteur]: 
12-1 & 11-4: I extended the note that we should discuss the potential merging of 11-4 and 12-1 (hopefully in the feature call during RAN1#100bis-e)


	NTT DOCOMO
	FG 12-2: we think separate UE capabilities for the number of configured/active SPS configurations in a BWP of a serving cell, that in a cell group, and that across all serving cells are necessary. 
[Rapporteur]: Current change above suggests one number per BWP and one number across all serving cells as requested by several companies (but so far no additional number per cell group).

	MediaTek
	FG12-2: set separate UE capability for the number of SPS configurations.
FG12-3/12-4/12-5: We don’t see the need for FG 12-3, 12-4 and 12-5.
[Rapporteur]: 
12-2: Addressed. Current change above suggests one number per BWP and one number across all serving cells as requested by several companies
12-3 & 12-4: For the moment suggest combining 12-3 and 12-4. Please note, for this feature 12-2 (i.e. multiple SPS configurations) is not a pre-requisite. So a UE could support the new DCI formats for release and not supporting 12-2.  
12-5: Same comment as for 12-3 and 12-4, could be also supported by UEs not supporting 12-2.

	Nokia
	12-1: See comment on 11-4.
[Rapporteur]: 
12-1 & 11-4: Extended the note that we should discuss the potential merging of 11-4 and 12-1 (hopefully in the feature call during RAN1#100bis-e)

	Huawei, HiSilicon
	On FG 12-2, the maximum number of SPS configurations should be reported by UE as UE capability. 
[Rapporteur]: Addressed. Current change above suggests one number per BWP and one number across all serving cells as requested by several companies

	Intel
	On 12-3, 12-4, and 12-5, we acknowledge that there may not be a strong need to define separate UE capabilities from the perspective of UE complexity/efforts. However, it may be safer to define them considering that network may not implement all these features, and in such cases, having separate capability indication would help with IoDT efforts. Thus, they should preferably be captured as suggested (unless the intention is to mandate these features for all UEs (and networks) supporting DL SPS in Rel-16). Note that coupling them with, e.g., 21-2, does not seem appropriate.
[Rapporteur]: Based on request by several companies I drafted combining 12-3 and 12-4 into one FG (with the support for 1_2 being pending on the support of DCI format 1_2), but not merge with 12-2 (neither for new 12-3 nor 12-5).  

	Qualcomm
	· 12-1:
· Remove component 1 and the notes about the MAC capabilities
· Change the type to FSPC
· Set the FDD/TDD and FR1/FR2 differentiations to N/A
· 12-2:
· Separate reporting for the number of configurations per carrier and across carriers
· TDD/FDD and FR1/FR2 differentiations set to Yes
· Capability interpretation as “differentiation is from the perspective of cell applying activation/release”
· 12-2a:
· TDD/FDD and FR1/FR2 differentiations set to Yes
· Capability interpretation as “differentiation is from the perspective of cell applying activation/release”
· 12-3 and 12-4:
· Change the TDD/FDD and  FR1/FR2 differentiation to Yes.
· The capability interpretation is from the perspective of a carrier on which the release DCI is received.
· The two rows can be merged together.
· 12-5:
· Change the TDD/FDD and  FR1/FR2 differentiation to Yes.
· The capability interpretation is from the perspective of a carrier on which the release DCI is received.
Based on the comments above, we propose the following:

	12-1
	UL intra-UE multiplexing/prioritization of channel/signals with two priority levels
	Support intra-UE multiplexing/prioritization of UL channels/signals with two priority levels
1. Prioritization between UL channels/signals with different priority levels
Multiplexing/prioritization between UL channels/signals with the same priority level
	
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optionla with capability signaling

	12-2
	Multiple SPS configurations
	1.  Support of multiple SPS configurations, including separate activation/release and joint release
1. The max number of SPS configurations in a BWP of a serving cell
1. The max number of SPS configurations across all serving cells
The related HARQ-ACK enhancements to support multiple SPS configurations
	5-18
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	differentiation is from the perspective of cell applying activation/release
	Component-2, candidate value set is {1, 2, …, 8}
Component-3, candidate value set is {1, 2, …, [16]}
Total number in FR1 is not greater than X value reported for FR1.
Total number in FR2 is not greater than X value reported for FR2.
Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values
	Optional with capability signaling

	12-2a
	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which SPS configuration(s) is/are released, where the association between each state indicated by the indication and the SPS configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple SPS configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the SPS configuration index indicated by the indication
	12-2
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	differentiation is from the perspective of cell applying activation/release
	
	Optional with capability signalling

	12-3
	SPS release by DCI format 1_1 and 1-2
	1. Support of SPS release by DCI format 1_1
1. Support of SPS release by DCI format 1_2
	
	Yes
	N/A
	
	Per UE
	Yes 
	Yes
	differentiation is from the perspective of cell applying activation/release
	A UE supporting component 1 and 11-1 (DCI format 0_2/1_2) shall also support component 2 (SPS release by DCI format 1_2).
	Optional with capability signalling

	12-5
	Configuration of aggregation factor per SPS configuration
	Support of configurable PDSCH aggregation factor ({1, 2, 4, 8}) per DL SPS configuration
	downlinkSPS
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	differentiation is from the perspective of cell applying activation/release
	
	Optional with capability signaling



[Rapporteur]: 
· FSPC for 12-1: Only one company requested (and based on RAN2 guidance very good arguments needed). Better to discuss in RAN1#100bis-e call. 
· 12-2/2a/3&4/5 - Changes to differentiation of TDD/FDD and FS1/FS2 incl. mixture:_as only one company requested this change, better to discuss in in RAN1#100bis-e call
· 12-1: If first row is removed, then there is no priority configuration possible for CG & SR? Or is the intention to split? One company suggesting to keep the note and one to remove – needs further discussions. 
· 12-2 – number of config: Addressed largely following QC suggestion with one difference: it is suggested the UE to report the number of active (and not configured) SPS configurations it can support per BWP / across all serving cells. More details see our comments in the first line of the table)
· 12-3 & 12-4 merge: Addressed as suggested

	Apple
	12-2:  introduce another component to account for the number of SPS configurations 
[Rapporteur]: 
Addressed. Current change above suggests one number of SPS config per BWP and one number across all serving cells to be reported as requested by several companies

	Rapporteur
	The following changes were applied (based on comments by companies below):
· 12-1: The potential merging of PHY prioritization in IIoT WI and the two HARQ-ACK codebooks (i.e. 11-4x) has been mentioned by several companies. As this is across-WIs I suggest discussing this in the call during RAN1#100bis-e (note extended).  
· 12-2: There has been request by several companies to have more detailed UE capability signaling on the number of  SPS configurations per BWP and per UE. For the UE capability reporting, unclear if the UE limit is on configured or active SPS configurations (especially if we consider a single serving cell with e.g. 4 BWPs, only one of the BWP’s is active at a time). As the UE complexity is (mainly) coming from the number of active configurations, it is suggested to have the UE capability reporting on the number of active SPS configurations (and not the configured ones). 
The restructuring in the related feature follows a bit the structure suggested by Qualcomm (with minor changes): The limit on the number of configured SPS configurations per BWP of a serving cell is 8 based on RAN1 agreement and up to 32 per cell group based on the provided RAN2 signalling support for activation / release. The suggested value ranges of (simultaneously) active SPS configurations per BWP is {1…8} following the QC proposal and across all serving cells {2…[32]) is suggested. Please note that the value of 1 across all serving cells is not included here as this is supported in Rel-15 already.
· 12-2a: HARQ-Ack enhancements for joint release added as a feature component as requested by OPPO
· 12-3 and 12-4: Based on suggestions by several companies these are merged, but still separate from 12-2, as 12-2 is not necessarily a pre-requisite to operate this (i.e. UE can support 12-3/12-4 and not support 12-2). 
12-5: no changes. As for 12-3/12-4, there is no dependency of this feature on 12-2 currently. 






7. NR positioning
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13a. NR E-CID
	13a-1
	NR E-CID DL SSB RRM measurements for NR Positioning
	Prerequisite – support of SSB measurements for RRM (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of SSB RRM measurements (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Note: No new UE capability is assumed on top of the R15 capabilities.
	[FG 1-1]
	[No]
	NA
	UE signalling to facilitate E-CID NR Positining is not supported
	
	[No]
	
	
	
	Optional with capability signaling

	
	13a-2
	NR E-CID DL CSI-RS RRM measurements for NR Positioning
	Prerequisite – support CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) for NR Positioning in Rel.16

Note: No new UE capability is assumed on top of the R15 capabilities.
	[FG 1-4
FG1-5]
	[No]
	NA
	UE CSI-RS for RRM measurements and signalling to facilitate E-CID NR Positining are not supported
	
	[No]
	
	
	
	Optional with capability signaling

	13b. NR DL AoD
	13b-1
	Reception of DL PRS and UE measurement reporting to facilitate NR DL AoD support
	-------------- UE DL PRS Processing Capability of RSRP for DL AoD -------------

1. Maximum DL PRS bandwidth in MHz, supported by UE. Values = [20, 50, 100, 200, 400] in MHz

1. Duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE. Values for T = [0.125, 0.25, 0.5, 1, 40, 80, 160, 320, 640, 1280] ms
Notes:
1. UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
1. UE DL PRS processing capability is defined for a single positioning frequency layer
1. UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
1. FFS if UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS
1. FFS if reported values of T are the same across bands within a FR or across FRs
1. FFS cases w/ and w/o configuration of measurement gap

1. Max number of positioning frequency layers supported by UE for DL PRS RSRP measurement report. Values = {1, [2, 3], 4}

1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS RSRP measurement report. Values = {1,2}

1. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSRP measurement report
Values = [1, 4, 8, 16, 32, 64]

1. Max number of DL PRS Resources supported by UE for DL PRS RSRP measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]

1. Max number of TRPs across all positioning frequency layers per UE for DL PRS RSRP measurement report. Values = [16, 32, 64, 128, 256]

1. Max number of DL PRS Resources per positioning frequency layer for DL PRS RSRP measurement report. Values = [32, 64, 128, 256, 512, 1024]

1. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

------- UE DL PRS RSRP Measurement Reporting Capability for DL-AoD -------

1. Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}

1. Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state

1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]

1. [Support of SSB from neighbor cells as QCL Type C source of a DL PRS resource from neighbor cells]

1. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]

1. [Support of SSB from neighbor cells as QCL Type D source of a DL PRS resource from neighbour cells]

1. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]

1. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]

	
	[No]
	NA
	UE measurements and signalling to facilitate DL-AoD NR Positining are not supported
	
	[No]
	
	
	
	Optional with capability signaling

	13c. NR DL-TDOA
	13c-1
	Reception of DL PRS and UE measurement reporting to facilitate NR DL-TDOA support
	-------------- UE DL PRS Processing Capability of RSTD for DL-TDOA ----------

1. Maximum DL PRS bandwidth in MHz, supported by UE. Values = [20, 50, 100, 200, 400] in MHz

1. Duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE. Values for T = [0.125, 0.25, 0.5, 1, 40, 80, 160, 320, 640, 1280] ms
Notes:
1. UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
1. UE DL PRS processing capability is defined for a single positioning frequency layer
1. UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
1. FFS if UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS
1. FFS if reported values of T are the same across bands within a FR or across FRs
1. FFS cases w/ and w/o configuration of measurement gap

1. Max number of positioning frequency layers supported by UE for DL RSTD measurement report Values = {1, [2, 3], 4}

1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL RSTD measurement report. Values = {1, 2}

1. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL RSTD measurement report. Values = [1, 4, 8, 16, 32, 64]

1. Max number of DL PRS Resources supported by UE for DL RSTD measurement report across all frequency layers, TRPs and DL PRS Resource Sets. Values = [64, 128, 192, 256, 512, 1024, 2048]

1. Max number of TRPs across all positioning frequency layers per UE for DL RSTD measurement report. Values = [16, 32, 64, 96, 128, 256]

1. Max number of DL PRS Resources per positioning frequency layer for DL RSTD measurement report. Values = [32, 64, 128, 256, 512, 1024]

1. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

----------UE DL RSTD Measurement Reporting Capability for DL-TDOA ----------

1. Max number of DL RSTD measurements per pair of TRPs. Values = {1, 2, 3, 4}. 
Note: This is a max number of DL RSTD measurements per pair of TRPs with each measurement between a different pair of DL PRS resources or DL PRS resource sets. All the RSTD measurements in a single report should have a single reference timing.

1. Support of inter-frequency DL RSTD measurement report in RRC_CONNECTED state

1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource]

1. [Support of SSB from neighbor cells as QCL Type C source of a DL PRS resource]

1. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource]

1. [Support of SSB from neighbor cells as QCL Type D source of a DL PRS resource]

1. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]

1. [Support of a DL PRS resource from neighbor cells as QCL Type D source of another DL PRS resource from neighbor cells]

1. [Support of DL RSTD measurement quality metric]

	[13b]
	[No]
	NA
	UE measurements and signalling to facilitate DL-TDOA NR Positionign are not supported
	
	[No]
	
	
	
	Optional with capability signaling

	13d. NR SRS for positioning
	13d-1
	Transmission of SRS for positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values = {1, 16}. Other values FFS

1. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.

1. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.

1. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS.

1. Support of SSB for serving cell DL pathloss estimation and OLPC for SRS for positioning.

1. Support of SSB for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

1. Support of DL PRS for serving cell DL pathloss estimation and OLPC for SRS for positioning. 

1. Support of DL PRS for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

1. Max number of pathloss estimates across all SRS resource sets for positioning in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission. It is indicated from the following set of values {0, [1], 4, 8, 16}

1. Spatial relation of SRS Resources for positioning with DL PRS Resources from serving cell

1. Spatial relation of SRS Resources for positioning with DL PRS Resources from neighbour cells

1. Spatial relation of SRS Resources for positioning with SSB from serving cell

1. Spatial relation of SRS Resources for positioning with SSB from neighbour cells 

1. Spatial Relation of SRS Resources for positioning with other SRS resources 

1. [Max number of active spatial relations including both DL PRS Resources and SSB. Values = [FFS]]

	
	[Yes]
	NA
	UE signaling to facilitate UL-TDOA and multi_RTT NR positioning is not supported
	
	[No]
	
	
	
	Optional with capability signaling

	13e. NR Multi-RTT
	13e-1
	Reception of DL PRS and transmission of SRS for positioning to facilitate NR Multi-RTT support
	------------UE Rx-Tx Measurement Reporting Capability for Multi-RTT------------

1. Support of UE Rx-Tx time difference measurement with serving cell

1. Support of UE Rx-Tx time difference measurement with neighbouring cells

1. Support of UE Rx-Tx time difference measurements across different positioning frequency layers for DL PRS processing
Note: Covers scenario when DL PRS are processed across different DL PRS frequency layers associated with a given component carrier used for SRS for positioning

1. Max number of UE Rx – Tx time difference measurements per TRP DL PRS Resource Set/Resource
Note: A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers

1. [Support of UE Rx-Tx time difference measurement quality metric]

1. [Support of UE Rx-Tx time difference measurements across different component carriers for SRS for positioning.
Note: Covers scenario when SRS for positioning is transmitted in different component carriers than the component carrier to which DL PRS is configured]

	[13c, 
13d]
	[Yes]
	NA
	UE measurements and signalling to facilitate Multi-RTT NR Positioning are not supported
	
	[No]
	
	
	
	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	




	Company
	Comments/Questions/Suggestions

	
	Companies are invited to provide further comments 
1. [General Comments]
1. [Comments on Signalling Details] Further signalling details including: FFS values, FR1/FR2 differentiation, signalling type, etc. for major features/components
1. [Answers on Additional Questions for UE Capabilities]:
2. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
2. Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
2. Whether to define max number of SRS resources for positioning per slot?
2. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
2. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
2. How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE
Note: potential grouping of UE measurements/capabilities under positioning methods (if agreed) can be discussed by RAN2 WG following the principle of the LS R1-1909796

	vivo
	General comments
1. On feature 13-2, suggest the following revisions to the components part 
· Component 4 revised to : Maximum number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values {1,2,3,4,5,6,7,8}
[Proposed change is accepted]
· Component 9 revised to : Support of SSB from serving and neighbor cell as QCL Type C source of a DL PRS resource
[Proposed change is accepted. Serving and neighbour cells are splitted to different components]
· Component 10 revised to : Support of SSB from serving and neighbor cell as QCL Type D source of a DL PRS resource
[Proposed change is accepted. Serving and neighbour cells are splitted to different components]
	Regarding component 9 and 10, based on the agreement in RAN1#98bis meeting，we suggest to add the description of ‘serving cell’ ,which also aligns with the description ‘Spatial Relation of SRS Resources for positioning with SSB from serving and neighbour cells’ for UL positioning feature.
Agreement:
For positioning purposes, to assist UE to perform Rx beamforming, the following can be used (option 1 from previous related agreement in RAN1#97):
· The DL PRS can be configured to be QCL Type D with a DL Reference Signal from a serving or neighbouring cell. SSB or DL-PRS can be the QCL Type D source of DL-PRS.
· FFS: CSI-RS for RRM



1. On feature 13-3, suggest the following revisions to the components part 
· Component 10 revised to : Support of SSB from serving and neighbor cell as QCL Type C source of a DL PRS resource
· Component 11 revised to : Support of SSB from serving and neighbor cell as QCL Type D source of a DL PRS resource
[Proposed changes are accepted. Serving and neighbour are splitted to different components]
1. On feature 13a-1, suggest the following revisions to the components part 
1. Component 10 revised to : Spatial Relation of SRS Resources for positioning with other SRS resources for positioning
[Proposed change is accepted]
1. 
1. Component 11 should be deleted as there is no agreement related to ‘Max number of active spatial relations’.
[It was proposed last time – brackets are added. Seems capability is necessary.]
	Regarding component 10, based on the agreement in RAN1#99, spatial relation SRS of a SRS resource for positioning can be Rel-15 SRS-Resource or Rel-16 Positioning SRS-Resource.
Agreement:
If the spatialRelationInfo indicates an SRS resource, the following parameters for the SRS for positioning can be provided:
· Rel-15 SRS-ResourceId or Rel-16 Positioning SRS-ResourceId
· UL BWP ID
· Serving cell ID


1. On feature 13-2 and 13-3, some similar descriptions such as ‘Max number…for DL PRS RSTD/RSRP measurement report’ should be clarified/revised.
For example, on feature 13-2 component 3: Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSTD measurement report. Values are FFS
There may be 2 different understandings for this description:
1. It is the capability a UE can be configured to report. For component 3, the values may be smaller than the max number of RSRP measurements to report from the same TRP.
1. It is the capability a UE can be configured for DL PRS processing which is also based on the agreement below in RAN1#99 meeting. The value may be larger such as 64. 
[Not sure if raised point is clear. Need more calrification on raised point]
We prefer the second understanding.
	Agreement:
UE can be configured for DL PRS processing according to the following table:
	Description
	Maximum numbers for DL PRS resources
	Values that can be signaled as part of UE Capability 

	Max number of frequency layers (X1)

	X1=4

	Values = {1,4}
FFS: other values 

	Max number of TRPs per frequency layer (X2)
	X2=64
	

	Max number of PRS resource sets per TRP (X3) per frequency layer
	X3=2

	Values = {1,2}

	Max number of Resources per PRS resource set (X4)
	X4=64

	
FFS: values

	Max number of DL PRS Resources per UE (X5)
	NA
	FFS: values

	Max number of TRPs for all frequency layers (X6) per UE
	256
	FFS: values

	Max number of Resources per frequency layer (X7)
	NA

	FFS: values


Note: This does not constrain in any way how features and feature sets are defined. The values in the table above may or may not be signalled to be different for different features or feature sets.






Comments on signalling details: Further signalling details including: FFS values, FR1/FR2 differentiation, signalling type, etc. for major features/components
Based on the 4th comment above, we give the values under 2 different understandings
Based on the first understanding: It is the capability a UE can be configured to report
1. On feature 13-2, suggest the following values to the components part 
·  Component 1: Max number of positioning frequency layers supported by UE for DL PRS RSRP measurement report Values = {1,4}, other values are FFS 
{1,2,3,4}
·  Component 3: Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSRP measurement report, values are FFS
{1,2,4,8}
· Component 5: Max  number of DL PRS Resources supported by UE for DL PRS RSRP report across all frequency layers, TRPs and DL PRS Resource Sets. Values are FFS
{1024}
· Component 6: Max number of TRPs across all positioning frequency layers per UE for DL PRS RSRP measurement report. Values are FFS
{32}
· Component 7: Max number of DL PRS Resources per positioning frequency layer for DL PRS RSRP measurement report. Values are FFS
{256}
1. On feature 13-3, suggest the following values to the components part 
· Component 1: Max number of positioning frequency layers supported by UE for DL PRS RSTD measurement report Values = {1,4}, other values are FFS
{1,2,3,4}
· Component 3: Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSTD measurement report. Values are FFS
{1,2,3,4}
· Component 4: Max number of DL PRS Resources supported by UE for DL PRS RSTD  report across all frequency layers, TRPs and DL PRS Resource Sets. Values are FFS
{512}
· Component 5: Max number of TRPs across all positioning frequency layers per UE for DL PRS RSTD measurement report. Values are FFS
{128}
· Component 6: Max number of DL PRS Resources per positioning frequency layer for DL PRS RSTD measurement report. Values are FFS
{128}
1. On feature 13a-1, suggest the following values to the components part 
· Component 1: Max number of SRS Resource Sets for positioning supported by UE per BWP. Values for the UE capability include {1, 16}. Other values FFS
{1,2,4,8,16}

Based on the second understanding: It is the capability a UE can be configured for DL PRS processing
1. On feature 13-2, suggest the following values to the components part 
·  Component 1: Max number of positioning frequency layers supported by UE for DL PRS RSRP measurement report Values = {1,4}, other values are FFS 
{1,2,3,4}
·  Component 3: Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSRP measurement report, values are FFS
FR1 {4,8};   FR2{64}
· Component 5: Max  number of DL PRS Resources supported by UE for DL PRS RSRP report across all frequency layers, TRPs and DL PRS Resource Sets. Values are FFS
FR1 {256};  FR2{2048}
· Component 6: Max number of TRPs across all positioning frequency layers per UE for DL PRS RSRP measurement report. Values are FFS
{256}
· Component 7: Max number of DL PRS Resources per positioning frequency layer for DL PRS RSRP measurement report. Values are FFS
FR1 {64}     FR2{512}
1. On feature 13-3, suggest the following values to the components part 
· Component 1: Max number of positioning frequency layers supported by UE for DL PRS RSTD measurement report Values = {1,4}, other values are FFS
{1,2,3,4}
· Component 3: Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSTD measurement report. Values are FFS
FR1 {4,8};   FR2{64}
· Component 4: Max number of DL PRS Resources supported by UE for DL PRS RSTD  report across all frequency layers, TRPs and DL PRS Resource Sets. Values are FFS
FR1 {256};  FR2{2048}
· Component 5: Max number of TRPs across all positioning frequency layers per UE for DL PRS RSTD measurement report. Values are FFS
{256}
· Component 6: Max number of DL PRS Resources per positioning frequency layer for DL PRS RSTD measurement report. Values are FFS
FR1 {64}     FR2{512}
1. On feature 13a-1, suggest the following values to the components part 
· Component 1: Max number of SRS Resource Sets for positioning supported by UE per BWP. Values for the UE capability include {1, 16}. Other values FFS
{1,2,4,8,16}



Answers on Additional Questions for UE capabilities:
1. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
· vivo: We are fine to define this feature. For a certain UE, this feature allows UE to measure LTE PRS or NR PRS at the same time, which can reduce the load considering simultaneous processing of LTE and NR PRS may not increase accuracy.
1. Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
· vivo: No need. Based on the description of SRS for positioning in TS38.214 :‘The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol’, we think it is no need to define this feature.
1. Whether to define max number of SRS resources for positioning per slot?
· vivo: No need.
1. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
· vivo: Not essential.
1. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
· vivo: No need. There is no discussion or agreement about CA Band Combination in R-16.
1. How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE
· vivo: We propose to discuss this issue in the next meeting.
[Thanks for providing views which are reflected in summary section below]

	Ericsson
	1. [General Comments]
For feature group 13-1 (UE DL PRS Processing Capability), the subcomponents a-g listed under component 2 are not feature components and can be either removed or merged into other parts of the text. To be specific, 
a) can be merged into component 2.  We suggest revising component 2 as “Duration of DL PRS symbol in units of ms a UE can process every T ms assuming for the reported maximum DL PRS bandwidth in MHz, which is supported by UE”
b) can be removed as this is not a feature component.
c) can be indicated as part of the Type column by setting setting the column value to ‘2) Per Band’.  So we can remove c.
d) can be removed as this is not a feature component.  This can be added to the text describing component 2. Alternatively, it could be added in the note column. 
e) can be removed as this is not a feature component
f) can be removed as this is not a feature component
g) can be removed as this is not a feature component
[The 13-1, 2 is revised to address concern: 1) sub-bullets are converted to notes, 2) sub-bullet on UE reporting is merged to the main bullet, 3) bullet on signalling is added to corresponding column]
1. [Comments on Signalling Details] Further signalling details including: FFS values, FR1/FR2 differentiation, signalling type, etc. for major features/components
· From the RAN perspective we don’t see the new capability for components 13-4 (SSB) and 13-5 (CSI-RS) that needs to be signalled as part of UE capability.  The release 15 measurements feature components for SSB and CSI-RS measurements are already signalled in release 15. Having said this, it may be useful to capture this type of dependencies (i.e., new features relying on old capabilities) at least in the RAN1 feature list.  But we suggest to add a Note that no new signalling is needed for 13-4 and 13-5.
[Same understanding in terms of new UE capability, the new signalling may be needed as a part of LPP capability exchange. Therefore, it is proposed to add a modified note: No new UE capability is assumed on top of the R15 capabilities.]
· For UE based positioning in row 13-6, we wonder what is the purpose of having a row that will be populated by RAN2. We suggest removing it. 
[Row is deleted. It is up to RAN2 WG to propose relevant capability]
· For UE Rx Tx component in row 13b-1, the paragraph a) under component 4 can be removed as it is simply reciting the agreement. 
[Sub-bulet is converted to the note, like in 13-3, 7. It is better to keep the context for clarity.]
· 
· We also suggest to remove row 13c-1.
[Row is deleted. It is up to RAN2 WG to propose relevant capability]
1. 
1. [Answers on Additional Questions for UE Capabilities]:
0. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
Ericsson: we support including this capability, which will enable a NR UE to signal capability for receiving LTE and NR PRS together.  
0. Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
Ericsson:  Don’t support. This is not in line with the general thinking during release 16 related to SRS for positioning, where it was agreed to transmit SRS over a single port. 
0. Whether to define max number of SRS resources for positioning per slot?
Ericsson:  We have a preference for keeping the existing capability. Also, aperiodic SRS resource set can extend to more than a slot. 
0. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
Ericsson:  We support signalling of concurrent measurements.
0. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
Ericsson:  Don’t support.
0. How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE
Ericsson:  we support the framework from component 2 of Feature group 13-1
Note: potential grouping of UE measurements/capabilities under positioning methods (if agreed) can be discussed by RAN2 WG following the principle of the LS R1-1909796
[Thanks for providing views which are reflected in summary section below]

	LG
	
For 13-2 and 13-3: 
· Similar to SSB as QCL Type C source, it would be necessary to support of a DL PRS resource as QCL Type C source of another DL PRS resource 
[There is no corresponding agreement with respect to QCL Type C b/w DL PRS Resources]
For the additional questions, we have some comments as follows.
· Regarding a) We have a clarification question. Does this feature is intended to UE which is capable of simultaneously receiving LTE PRS and NR PRS from different band for LTE and NR ?. If LTE PRS and NR PRS are transmitted on different symbols, the UE would separately process them, and, in our understanding, NR positioning technique cannot utilize concurrent measurements obtained from LTE PRS and NR PRS. This issue needs to be discussed.
· Regarding b): in consideration of UE that is capable of using simultaneous multiple transmission beams (e.g., equipped with multiple panels), we may need to define the maximum number of simultaneous transmissions of SRS, and it was already defined for SRS for beam management in MIMO. SRS resource for positioning and SRS resource for beam management cannot be transmitted on the same symbol(s), so this feature could be defined similar to the current UE feature for simultaneous transmission of SRS for beam management. That is, the maximum number of SRS resource sets for positioning that can be transmitted on the same symbol(s) could be defined considering time-domain behaviour assuming that simultaneous transmission of multiple SRS resources for positioning within a SRS resource set is not possible.
· Regarding c), we think it is up to gNB configuration, so we do not see necessity to define the maximum number of SRS resources within a slot. Each SRS resource within a resource set spans different number of symbols and gNB would configure SRS resources that do not collide.  
· Regarding d), it was agreed to support the selected PRS resources that are configured from location server as an optional feature especially for hybrid positioning techniques using concurrent measurements. There is already UE capability signalling for each positioning technique, so we might also need the UE capability signalling for concurrent measurements for hybrid positioning technique.
· Regarding e), it would be necessary to effectively provide assistance data to the UE from location server.
[Thanks for providing views which are reflected in summary section below]

	Samsung
	1. [General Comments] The newly agreed feature group 13-1 (UE DL PRS Processing Capability) should be optional with capability signaling. 
2. [Comments on Signalling Details] 
1) “FFS if UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS” => It is FR-specific (and SCS) 
2) “FFS if reported values of T are the same across bands within a FR or across FRs” => It should be the same within an FR.
3. [Answers on Additional Questions for UE Capabilities]:
1. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”? => No since they might provide different level of accuracy
1. Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol? => Yes.
1. Whether to define max number of SRS resources for positioning per slot? => No need since there is already limit for each symbol
1. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)? => No need
1. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList? => No need
1. How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE => No need for signalling since it can be pre-defined
[Thanks for providing views which are reflected in summary section below]

	OPPO
	For 13a-1 Transmission of SRS for NR positioning, the following UE feature shall be included:
· Maximum number of SRS resources per SRS resource set configurable for NR positioning, supported by the UE.
· Maximum number of periodic SRS resources for NR positioning in one slot, supported by the UE
· Maximum number of semi-persistent SRS resources for NR positioning in one slot, supported by the UE
[It is still under RAN1 discussion. Please refer to additional questions]
For 13-6 UE Based Positioning, the detailed contents are expected to be done in RAN2. RAN2 will also have its own feature list. Thus it is better to remove 13-6 here.
[Row is deleted. It is up to RAN2 WG to propose relevant capability]
For 13c NR RAT Independent Positioning, same comment as above.
[Row is deleted. It is up to RAN2 WG to propose relevant capability]

	ZTE
	Suggest changing the wording of components 5 and 6 in 13a-1
5..Support of SSB for serving and neighbour cell DL pathloss estimation and SRS for SRS positioning OLPC. 
6..Support of DL PRS for serving and neighbour cell DL pathloss estimation and SRS for SRS positioning OLPC. 

13-4 and 13-5 should be removed because Rel-15 SSB based RRM and CSI-RS based RRM are not new features. Especially for 13-4, since SSB based RRM is mandatory without capability signaling in Rel-15, it is straightforward that SSB based RRM can be used for positioning.
[New signalling may be needed as a part of LPP capability exchange. It is better to keep description and add a note. Please refer to reply on similar request from Ericsson.]

Support of QCL type D related capability (components 10, 11 in 13-2 and components 11, 12 in 13-3) should be separate for FR1 and FR2. In our view, QCL type D is mandatory for FR2 but optional for FR1.
[Seems reasonable. Companies have not expressed their views so far]
Some views on the additional questions: 
1. Regarding “Support of simultaneous processing of LTE PRS and NR PRS”, we don’t support to define such UE capability since we have agreed that RSTD measured between an E-UTRA cell and an NR cell is not supported in Rel-16. So we don’t see the necessity to support this.
1. Regarding “Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol”, our preference is no. Only one resource is supported in one symbol.
1. Regarding “Whether to define max number of SRS resources for positioning per slot”, our preference is no. For UL, there is not much complexity for SRS transmission because of no detection at UE side. So there is not much difference between more and less SRS resources per slot for UE capability.
1. Regarding “Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)”, our preference is yes.
[Thanks for providing views which are reflected in summary section below]

	MediaTek
	For FG 13-1:
· Prerequisite feature groups: N/A
· Need for the gNB to know if the feature is supported: No
· Type: Per band (this is RAN1’s agreement)
· Need of FDD/TDD differentiation: N/A
· Need of FR1/FR2 differentiation: N/A
· Mandatory/Optional: Optional with capability signaling
· Component 1: 100MHz, 200MHz, 400MHz
· Component 2: UE can process n ms PRS every T = 160ms, subject to
· at most m PRS resource sets, and the slot offset of these PRS resource sets are zero
· n, m: FFS
· 
· T is the same across FRs
For FG 13-2:
· Prerequisite feature groups: FG 13-1
· Need for the gNB to know if the feature is supported: No
· Mandatory/Optional: Optional with capability signaling
· Component 1: 
· # of POS frequency layer in FR1: 1,2,4
· # of POS frequency layer in FR2: 1,2,4
· Component 3: 
· Values 4, 8, 16, 32, 64
· No FR1/FR2 differentiation
· Component 5
· Values 64, 128, 256
· No FR1/FR2 differentiation
· Component 6: 
· Values 16, 32, 64, 128, 256
· No FR1/FR2 differentiation
· Component 7: 
· Values 64, 128
· No FR1/FR2 differentiation
For FG 13-3:
· Prerequisite feature groups: FG 13-1
· Need for the gNB to know if the feature is supported: No
· Mandatory/Optional: Optional with capability signaling
· Component 1: 
· # of POS frequency layer in FR1: 1,2,4
· # of POS frequency layer in FR2: 1,2,4
· Component 3: 
· Values 4, 8, 16, 32, 64
· No FR1/FR2 differentiation
· Component 4: 
· Values 64, 128, 256
· No FR1/FR2 differentiation
· Component 5: 
· Values 16, 32, 64, 128, 256
· No FR1/FR2 differentiation
· Component 6: 
· Values 64, 128
· No FR1/FR2 differentiation
[Thanks for providing views. Reflected in a revision.]
Addition questions:
· a,b,c,d: OK to introduce such capability signaling
· e: No need
· f: Defer the discussion until FG 13-1 is completed
[Thanks for providing views which are reflected in summary section below]

	Nokia
	General comments:
· Information on table in LS needs to be reflected in the notes column so that RAN2 can do the proper mapping of feature groups to the positioning methods, according to corresponding agreement in RAN2#109e
[The following note is added to reflect the comment “It is up to RAN2 to discuss and decide on mapping and signalling of UE measurement capabilities agreed by RAN1 to NR Positioning methods”]

Detailed comments:
· 13-1: The feature group components are specifying the feature itself, but this should take place in specification text only.
[The 13-1, 2 is revised to address concern: 1) sub-bullets are converted to notes, 2) sub-bullet on UE reporting is merged to the main bullet, 3) bullet on signalling is added to corresponding column]
· 13b-1: Component 4, item a: Text is unnecessary, to be removed.
[Sub-bulet is converted to the note, like in 13-3, 7. It is better to keep the context for clarity.]
Answers to specific questions from rapporteur:
· a) It should be assumed by default, no need for a separate capability for this.
· b) Motivation for more than 1 simultaneous transmission is unclear
· c) It is important to define the maximum number of configured SRS. E.g. following 2-53
· d) It should be assumed by default for all UEs supporting the corresponding measurements
· e) Question is unclear to us, more discussion is needed
· f) It can be defined as a function of number of samples or number of symbols for a reference SCS
[Thanks for providing views which are reflected in summary section below]

	Huawei, HiSilicon
	1.  [General Comments]
0. General comment, we should define FG properly, as different signal granularities (i.e. Type column) among components in the FG is not preferred.
0. On FG13-1:
1. Component 1, wording can be improved to “Maximum DL PRS bandwidth in MHz supported by UE”. 
[Implemented in a revision]
1. Component 2, the sub-bullets should be moved to the Note column. 
[Implemented in a revision]
0. On FG13-2: 
2. Component 4 does not have agreement support since it is FFS in RAN1#99, but we are OK to add it, but it should better be moved to after Component 7 to align FG 13-3, and the values should be FFS.
[It follows RAN1 agreement: “UE can be configured to measure and report up to N=8 DL PRS RSRP measurements on different DL PRS resources from the same TRP. FFS N is a UE capability]
2. 
2. Component 5, suggest to add “measurement” before report similar to other components, e.g. DL PRS RSRP measurement report.
[Implemented in a revision]
2. Components 9, 10, and 11, we do not understand the motivation, and they should be removed for now.
[Added brackets in a revision]
0. On FG13-3:
3. DL PRS RSTD should be changed to DL RSTD.
[Implemented in a revision]
3. 
3. Component 4, suggest to add “measurement” before report similar to other components, e.g. DL PRS RSTD measurement report.
[Implemented in a revision]
3. Component 9, we do not think RSTD quality should be signalled as capability thus it should be removed, since in LTE, it works fine without it. In fact, if UE does not support quality measurement, UE simply does not include it in the measurement report.
3. Components 10, 11, and 12, we do not understand the motivation, and they should be removed for now.
[Added brackets in a revision]
0. 
0. On FG13-4
5. Generally it should not be included in NR DL positioning feature; rather we suggest to add a new sub-feature, e.g., 13c. NR E-CID positioning (prior to NR RAT independent positioning).
0. 
0. On FG13-5:
7. The same comment as FG13-4.
[This proposal may reopen RAN1 discussion on mapping of measurements to positioning techniques, which is according to RAN1 LS is up to RAN2 WG. So far, for E-CID only, DL measurements were agreed. It seems consistent to keep current structure at least for now. Otherwise, we can try to revise table based on agreed by RAN2 capability signaling structure]
0. On FG13a-1:
8. Component 5, we think that the pathloss estimate based on SSB from the serving cell and SSB from the neighbouring cells should be split. Clearly pathloss estimate based on the serving cell should be more fundamental, as UE would anyway be configured with some PL reference for SRS for positioning.
[Split is implemented in a revision. Same change is made for DL PRS. Hope it is OK to other companies. We probably should also update max number of pathloss estimates across all SRS resource sets for positioning and add value 1 targeting serving cell only. Value 1 is added in brackets.]
8. Spatial relation of SRS for positioning based on CSI-RS from the serving cell, and SRS for other usages is not itemized in the capability. Is it because that is considered mandatorily supported by the UE if UE supports SRS for positioning?
[Comment requires additional clarification. Split on serving and neighbour cells is also implemented for spatial relation of SRS resources for positioning.]
0. On FG13b-1:
9. The prerequisite FGs are 13-3 and 13a-1, and we would like to understand the reason, as FG13-3 clearly states that the PRS are used for RSTD measurement, and it even includes max number of RSTD measurement per pair of TRPs? Does it mean that for Multi-RTT positioning, UE needs to report the number of PRS for RSTD measurement and number of RSTD measurement for a TRP pair?
[UE need to process DL PRS and measure at least DL PRS receive timing.]
9. Component 4, the bullet should be removed to Note column.
[Implemented in a revision]
9. Component 5, similar comment to FG13-3 on the necessity of this quality metric capability.
[Added brackets. Companies are welcome to express their views.]
1.  [Answers on Additional Questions for UE Capabilities]:
1. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?  Yes, since processing both LTE-PRS and NR-PRS requires UE RF and baseband resources.
1. Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?  Yes, as it also exists for Rel-15 SRS (for NCB usages). Alternatively, we can agree that at most single SRS resource can be on a symbol.
1. Whether to define max number of SRS resources for positioning per slot?  Yes, as it also exists for Rel-15 SRS.
1. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?  No. We do not see the need to define concurrent measurement as it is should always be allowed, but we are OK to define capability for support of concurrent positioning methods.
1. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?  It is unclear about the motivation. Needs more clarification.
1. How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE Multiple pairs of (N, T) should be allowed.
Note: potential grouping of UE measurements/capabilities under positioning methods (if agreed) can be discussed by RAN2 WG following the principle of the LS R1-1909796 Since RAN2 spec TS 37.355 is written in the multiple-method way, RAN1 should follow that. For each positioning techniques (DL-TDOA, DL-AoD, and Multi-RTT), we should have its own capability discussion.
[Thanks for providing views which are reflected in summary section below]

	FUTUREWEI
	Rows 13-6 (UE based) and 13c (RAT independent) should be removed. At least for RAN1, there is no spec support needed.  If for some reason RAN2 feels it should be added, they can decide to do so.
[Implemented in a revision]
“Optional with capability” doesn’t provide much information for an overall optional feature. If positioning is supported, 13-1 should be supported. So could be considered conditionally mandatory or a basic feature. Others fine to be optional with capability signalling. 
[It is not completely correct since NR Posittioning can be supported w/o DL PRS, e.g. UTDOA]
[Answers on Additional Questions for UE Capabilities]:
Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
Futurewei: Yes, this allows siganling of capability of combined processing of LTE and NR PRS. 
Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
  Futurewei: Don’t see the necessity for this. From TS38.214, it is clear:‘The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol’. 
Whether to define max number of SRS resources for positioning per slot?
Futurewei: Yes.
Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
Futurewei: Yes. 
Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
Futurewei: No. This is overly complicated and there is no need for it. .
How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE
Futurewei: Yes, based on Feature group 13-1

[Thanks for providing views which are reflected in summary section below]

	Qualcomm
	1. Following RAN2 endorsed LPP CR, the UE capabilities in RAN1 should be grouped based on Positioning Methods. RAN1’s discussion should follow the latest status on this issue from RAN2. 
From R2-2002243:
[[	nr-ECID-RequestCapabilities-r16	NR-ECID-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-Multi-RTT-RequestCapabilities-r16	NR-Multi-RTT-RequestCapabilities-r16	OPTIONAL,	-- Need ON
		nr-DL-AoD-RequestCapabilities-r16	NR-DL-AoD-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-DL-TDOA-RequestCapabilities-r16	NR-DL-TDOA-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-UL-RequestCapabilities-r16	NR-UL-RequestCapabilities-r16		OPTIONAL	-- Need ON
	]]
Thus, before going into more details, the overall structure needs to be agreed first. Specifically, based on the current status in RAN2, the capabilities are method-specific and not measurement specific. The main issue that we identify with the current grouping is the following:
· PRS resource capabilities need to be separated from the measurement capabilities. 
· The number of PRS resources, PRS resource sets, FLs, is a separate aspect from the RSRP or RSTD measurement capabilities. For example, a UE-B only UE, it will not be reporting any RSRP or RSTD, but it still needs to advertise PRS-related capabilities. So, for each method, we have to group the components into 
· PRS/SRS configuration capabilities
· X/Y/Z measurement & Reporting Capabilities (where X,Y,Z is RSRP, RSTD, UE Rx-Tx)
In other words, the components of the above list need to be grouped as follows, so that it can be possible to be mapped into methods in the way RAN2 has done the signaling:
0. DL PRS Capabilities
0. Transmission of SRS for positioning
0. DL PRS RSRP Measurement & Reporting
0. UE Rx-Tx Measurement & Reporting
0. DL PRS RSRP Measurement & Reporting
[Proposal is reflected in a revised table]
Beyond that, we propose to have some UE capability features that are defined across all Positioning methods, for which case, we make the following proposals:
0. DL PRS processing capability when Measurement gaps configured (13-1a)
0. Includes both Number of PRS symbols and Number of PRS resources per measurement window reported separately
0. Reported on a per-Band basis
[This aspect is under ongoing discussion on the list of additional questions]
0. DL PRS processing capabilities when measurement gaps are not configured (13-1b)
1. Includes both Number of PRS symbols and Number of PRS resources per measurement window reported separately
1. Reported on a per-Band basis
[This aspect is under ongoing discussion on the list of additional questions]
0. Concurrent support of TDOA, AoD, Multi-RTT positioning methods  (13-2)
2. Reported on a per-Band basis
2. This feature can be used to signal whether the UE supports concurrent processing of multiple methods and which are those. For example, a UE may be able to be configured with PRS resources to perform TDOA or AoD positioning separately, but concurrent configuration might not be possible (e.g., due to additional processing that may be required for AoD in addition to the processing performed for TDOA).
[This aspect is under ongoing discussion on the list of additional questions]
0. Concurrent support of TDOA, AoD, Multi-RTT positioning methods pe supported CA band combination (13-3)
3. Reported on a per-Band combo basis. 
3. For each supported CA Band Combination in the BandCombinationList, the UE reports an indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods. Processing of other PHY channels across multiple CCs  and processing of PRS may be happening by exploiting the same underlying modem/Hardware resources. For example, If a UE is configured with its maximum CA capability, it may not have available resources to perform positioning processing with multiple methods, whereas if it is configured with only single carrier, it may be able to dedicate more resources to concurrent positioning processing.  
[This aspect is under ongoing discussion on the list of additional questions]

· Below we provide suggestions on the components of each group. With green we propose new information not shown in the above list.
1. NR-DL-TDOA feature group: 
1. DL PRS Capabilities (Note: Same list of components applicable to NR-DL-TDOA, NR-DL-AoD, NR-Multi-RTT. For each method, a UE can report different values)
Component 1. Max number of positioning frequency layers. 
Value set: {1, 4}
Component 2. Max number of DL PRS Resource Sets per TRP per frequency layer. 
Value set: {1, 2}
Component 3. Max number of DL PRS Resources per DL PRS Resource Set . 
Value set: {1, 4, 8, 64}
Component 4. Max number of DL PRS Resources across all frequency layers, TRPs and DL PRS Resource Sets. 
Value set: {64, 128, 192, 256, 512, 1024, 2048}
Component 5. Max number of TRPs across all positioning frequency layers per UE.
Value set: {64, 96, 128, 256}
Component 6. Max number of DL PRS Resources per positioning frequency layer 
Value set: {24, 64, 128, 256, 512, 1024}
Component 7. Max number of DL PRS resources per TRP across all frequency layers
Value set: {4,8,16,32,64,128}
Component 8. Support of SSB from neighbour cell as QCL Type C source of a DL PRS resource 
Component 9. Support of SSB from neighbour cell as QCL Type D source of a DL PRS resource 
Component 10. Support of a DL PRS resource as QCL Type D source of another DL PRS resource

[The values of parameters were merged with proposals from other companies]

1. DL PRS RSTD Measurement & Reporting 
Component 1. Max number of DL PRS RSTD measurements per pair of TRPs. 
Component 2. Support of inter-frequency DL PRS RSTD measurement report in RRC_CONNECTED state
Component 3. Support of DL PRS RSTD measurement quality metric

1. DL PRS RSRP Measurement & Reporting (Note: Same list of components is applicable to NR-DL-TDOA, NR-DL-AoD, NR-Multi-RTT. For each method, a UE can report different values)
· Maximum number of DL PRS RSRP measurements on different PRS from the same TRP
· Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state
· Support of RSRP measurement with fixed Rx beam & Reporting
1. 
1. UE Based Positioning
[UE based positioning was deleted based on request from multiple companies with a reasoning that it is up to RAN2 WG]

1. NR-DL-AoD feature group
2. DL PRS Capabilities
0. components shown above

2. DL PRS RSRP Measurement & Reporting
1. components shown above

2. UE Based Positioning

1. NR-Multi-RTT feature group
3. DL PRS Capabilities
0. components shown above

3. Transmission of SRS for positioning

3. UE Rx-Tx Measurement & Reporting
2. Support of UE Rx-Tx time difference measurement with serving cell
2. Support of UE Rx-Tx time difference measurement with neighbouring cells
2. Support of inter-frequency UE Rx-Tx time difference measurements
2. Max number of UE Rx – Tx time difference measurements per TRP DL PRS Resource Set/Resource
2. Support of UE Rx-Tx time difference measurement quality metric
2. Support of UE Rx-Tx time difference measurements derived on PRS and SRS on different Component carriers

3. DL PRS RSRP Measurement & Reporting
3. components shown above

1. NR-UL feature group
4. Transmission of SRS for positioning

1. NR-ECID feature group
[Thanks for suggestion, it looks consistent with a new revised table. Detailed structure for signaling if it is needed can be done by RAN2 WG]
2. Please see below comments on specific rows of the table:
1. For the PRS processing capability (3-1 in the list above), per agreement in RAN1 98-B, the following UE capability has been agreed, but it is missing from the list. 
	Agreement:
A limit on the maximum number of DL PRS resources configured to the UE for all TRPs within a measurement window is defined.
This limit can be signalled as a UE capability.



A UE should be able signal multiple combinations of (N1,N2,T) per band and per Measurement Gap (MG) configured-or-not, where N1, N2 is the number of PRS symbols and PRS resources respectively per T. 
[Added FFS on MG to 13-1, 2]
For the PRS processing capability, we propose at least the following values for T to be supported:  {0.125,0.25,0.5,1,40,80,160,320, 640,1280} msec
[Added set of values for T in brackets to 13-1, 2 for further check by companies]
Add in the feature group “UE Rx-Tx Measurement & Reporting” an element: “Support of UE Rx-Tx time difference measurements derived only on PRS and SRS on different Component carriers”. Note that the element “Support of inter-frequency UE Rx-Tx time difference measurements” refers to PRS processing across frequency layers, and not whether the UE can transmit an SRS in a different CC than the CC to which PRS is configured to be received. 
[New component is added in brackets under the name “Support of UE Rx-Tx time difference measurements across different component carriers for SRS for positioning”. Component 3 is updated to clarify capability of DL PRS processing across different positioning frequency layers. Clarification note is added. Companies are encouraged to check modifications and express their view]
1. Add in the feature group “DL PRS RSRP Measurement & Reporting” an element: “Support of RSRP measurement with fixed Rx beam & Reporting”.
 [Currently it is mentioned by one company only – Not sure if it is worthile to define capability for this minor aspect. All UEs supporting DL-AoD are likely to be capable to do it]
1. Separate UE capability reporting for AP/SP/P SRS resources per slot per BWP (similar to Rel-15/16 SRS capabilities in MIMO)
 Max # of aperiodic SRS Resources for positioning across all SRS Resource Sets per BWP per slot
 Max # of semi-persistent SRS Resources for across all SRS Resource Sets per BWP per slot
 Max # of periodic SRS Resources for positioning across all SRS Resource Sets per BWP per slot
[It is still under RAN1 discussion – please refer to additional questions]
1. 
1. For all the following 4 components of the subfeature “Transmission of SRS for positioning” for both NR-UL and NR-Multi-RTT feature group: 
· Support of SSB for serving and neighbour cell DL pathloss estimation and SRS for positioning OLPC. 
· Support of DL PRS for serving and neighbour cell DL pathloss estimation and SRS for positioning OLPC. 
· Spatial Relation of SRS Resources for positioning with DL PRS from serving and neighbour cells
· Spatial Relation of SRS Resources for positioning with SSB from serving and neighbour cells

there needs to be a separate UE capability reporting whether the UE is capable of neighboring cell path-loss or spatial relation info from that of serving cell: 
· Support of SSB for serving and neighbour cell DL pathloss estimation and SRS for positioning OLPC. 
· Support of DL PRS for serving and neighbour cell DL pathloss estimation and SRS for positioning OLPC. 
· Spatial Relation of SRS Resources for positioning with DL PRS from serving cells
· Spatial Relation of SRS Resources for positioning with DL PRS from neighbour cells
· Spatial Relation of SRS Resources for positioning with SSB from serving cells
· Spatial Relation of SRS Resources for positioning with SSB from neighbour cells
[Implemented in a revision based on similar comments from other companies]
1. The element “Max number of pathloss estimates across all SRS resource sets for positioning” is about the “additional” number of path-loss references in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission. We proposed to be clarified in the description of the element.
[Clarification is implemented in a revision]
1. The components included in the following groups of UE features for all Positioning methods are reported per band:
5. DL PRS Capabilities
5. Transmission of SRS for positioning
5. DL PRS RSRP Measurement & Reporting
5. UE Rx-Tx Measurement & Reporting
5. DL PRS RSRP Measurement & Reporting

3. With respect to the additional questions shown in the question above, please find replies below.
1. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
[QC] We consider this as an LTE-OTDOA and NR-TDOA concurrency. This could be added as part of a general concurrency solution across RAT dependent DL/DL&UL methods as we propose above (and as related to questions d & e shown below). 
1. Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
[QC] Yes for the case of two SRS resources on different carriers (since within single carrier it is not supported). Add 2 components in the subfeature, one for intra-band CA and another one for inter-band CA
1. Whether to define max number of SRS resources for positioning per slot?
[QC] Yes. Separate UE capability reporting  for AP/SP/P SRS resources per slot per BWP (similar to Rel-15/16 SRS capabilities in MIMO)  . Reporting is per band
 Max # of aperiodic SRS Resources for positioning across all SRS Resource Sets per BWP per slot
 Max # of semi-persistent SRS Resources for across all SRS Resource Sets per BWP per slot
 Max # of periodic SRS Resources for positioning across all SRS Resource Sets per BWP per slot

1. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
[QC] Capability should be about concurrent processing of different methods, and not about measurements. The reason is that the processing done for, e.g., RSRP for TDOA is not necessarily the same as that for RSRP for AoD. This feature can be used to signal whether the UE supports concurrent processing of multiple methods and which are those. For example, a UE may be able to be configured with TDOA or AoD separately, but joint configuration might not be possible (e.g., due to additional processing that may be required for AoD in addition to the processing performed for TDOA). Reported on a per-FR basis. If a UE has to assume the worst-case concurrency across methods, then the UE would be reporting much lower capability of PRS processing & measurement & reporting for each method. 
1. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
[bookmark: _Hlk36578597][QC] For each supported CA Band Combination in the BandCombinationList, indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods. Processing of other PHY channels across multiple CCs and processing of PRS may use the same underlying physical modem resources. The available PRS processing would depend on how much of the total budget will be dedicated to other-PHY-channel processing which depends on the configured CA band combination to the UE. 
1. How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE
[QC] A UE can signal multiple combinations of (N1,N2,T) per band and per MG configured-or-not, where N1, N2 is the number of PRS symbols and PRS resources respectively per T 
[Thanks for providing views which are reflected in summary section below]

	Rapporteur
	[Summary for general comments and comments on signaling details]
· General comments from each company first were reflected in a revision to original table in the tracking mode, with corresponding responses added after each comment.
· A few companies provided input on signaling details. Values of parameters were updated by merging proposed values based on the received inputs. New values were added and put in square brackets for further review by other companies.
[Summary for additional questions]
Table below provides summary of the expressed views from different companies on additional questions. The tentative proposals for further RAN1 discussion are formulated based on provided inputs.
Table: Summary on additional questions
	
	
	
	
	
	
	
	
	
	
	

	
	vivo
	Ericsson
	LGE
	Samsung
	ZTE
	Mediatek
	Nokia
	Huawei
	Futurewei
	Qualcomm

	A) Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
	Define
	Define
	Clarification question on different bands+ Discuss further.

Understanding of simultaneous is in the same time at different bands
	No. since they might provide dDifferent level of accuracy
	No, there is no RSTD b/w E-UTRA and NR
	Yes
	No need. Assumed by default
	Yes (RF, BB resources)
	Yes
	Could be added as part of a general concurrency solution across RAT dependent DL/DL&UL methods

	B) Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
	No need. “The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol”
	Don’t support
	Reuse SRS for beam management in MIMO (multiple beams/panels)
	Yes
	No. One resource per symbol
	Yes
	No need. Motivation is unclear.
	Yes. It also exists for Rel-15 SRS (for NCB usages). Alternative => at most single SRS resource can be on a symbol.
	No. ‘The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol’
	Yes. for For the case of two SRS resources on different carriers (since within single carrier it is not supported). Add 2 components in the subfeature, one for intra-band CA and another one for inter-band CA

	C) Whether to define max number of SRS resources for positioning per slot?
	No need.
	Don’t support. “We have a preference for keeping the existing capability. Also, aperiodic SRS resource set can extend to more than a slot.”
	Don’t support(?). gNB implementation

. “gNB would configure SRS resources that do not collide”
	No need since there is already limit for each symbol
	No
	Yes
	It is important to define the maximum number of configured SRS. e.g. following 2-53
	Yes, as it also exists for Rel-15 SRS
	Yes
	Yes. Separate UE capability reporting  for AP/SP/P SRS resources per slot per BWP (similar to Rel-15/16 SRS capabilities in MIMO)  . Reporting is per band

	D) Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
	Not essential.
	Support
	Support (“might also need”)
	No need
	Yes
	Yes
	Should be assumed by default
	No. We do not see the need to define concurrent measurement as it is should always be allowed
	Yes
	Per method, not per measurement

	E) Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
	No need. There is no discussion or agreement about CA Band Combination in R-16.
	Don’t support
	Support
	No need
	[No answer provided]
	No need
	Question is unclear
	Motivation is unclear. Needs more clarifications
	No
	Yes, for positioning methods. For each supported CA Band Combination in the BandCombinationList, indication of concurrent configuration of a list of Positioning methods.

	F) How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE
	Discuss next time
	Framework from component 2 of Feature group 13-1
	[No answer provided]
	No need for signalling since it can be pre-defined
	[No answer provided]
	Defer discussion
	Function of number of samples or number of symbols for a reference SCS
	Multiple pairs of (N, T) should be allowed
	Yes, based on Feature group 13-1
	Multiple combinations of (N1,N2,T) per band and per MG configured-or-not, where N1, N2 is the number of PRS symbols and PRS resources respectively per T



0. Whether to define “Support of simultaneous processing of LTE PRS and NR PRS”?
Summary: One company assumes that it should be supported by default. Two companies are not in favour based on the reasons of different accuracy or lack of RSTD b/w E-UTRA and NR. Six companies are in favour.
Proposal A:
· Feature “Support of simultaneous processing of LTE PRS and NR PRS in different bands” is introduced
· Notes: Other DL PRS processing capabilities are not affected by introduction of this feature. If feature is not supported, it is up to UE implementation to select RAT for DL PRS processing
0. Whether to define max number of simultaneous transmissions of SRS for positioning on a symbol?
Summary: Do not support - five companies. Support – four companies. Support for different CCs only – one company. Seems there is no concensus. Given that not many companies considered multi-CC scenario, it is suggested to conclude on the following proposal.
Proposal B:
· RAN1 to discuss and select one alternative:
· Alt.1. Feature “Simultaneous transmissions of SRS for positioning on a symbol” is not supported in R16, including transmission on different CCs
· Alt.2. Feature “Simultaneous transmissions of SRS for positioning on a symbol” is supported only for transmission of SRS for positioning on different CCs including intra-band and inter-band CA cases
0. Whether to define max number of SRS resources for positioning per slot?
Summary: Do not support – five companies. Support – five companies. Seems there is no concensus and it is suggested to continue discussion
Proposal C:
· Continue discussion. Companies are encouraged to bring technical arguments why it is necessary and for which cases/scenarios.
0. Whether to define capability for support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)?
Summary: Do not support – four companies (two companies mentioned support of concurrent measurements by default). Support – five companies. One company supports concurrency per method not per measurement.
It seems there is no concensus to define capability for concurrent measurements. 
Proposal D:
· Companies are encouraged to bring technical arguments why it is necessary to define capability for concurrent measurements/methods and whether concurrent measurements can be assumed by default.
0. Whether to define indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList?
Summary: Do not support – five companies (two companies mentioned support of concurrent measurements by default). Support – two companies. Seems there is no consensus and there is a dependency on resolution of D)
Proposal E:
· Continue discussion (it has dependency on outcome of Proposal D)

0. How to signal duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported by UE?
Summary: Three companies expressed the view to defer discussion. Three companies made proposals: 
1. Function of number of samples or number of symbols for a reference SCS
1. Multiple pairs of (N, T) 
1. Multiple combinations of (N1,N2,T) per band and per MG configured-or-not, where N1, N2 is the number of PRS symbols and PRS resources respectively per T
Proposal F:
· Continue discussion aiming to conclude at 100E-bis meeting.

In addition, considering that RAN2 agreed on the following signaling for UE capabilities,
	[[	nr-ECID-ProvideCapabilities-r16	NR-ECID-ProvideCapabilities-r16		OPTIONAL,	
		nr-Multi-RTT-ProvideCapabilities-r16	NR-Multi-RTT-ProvideCapabilities-r16	OPTIONAL,	
		nr-DL-AoD-ProvideCapabilities-r16	NR-DL-AoD-ProvideCapabilities-r16		OPTIONAL,	
		nr-DL-TDOA-ProvideCapabilities-r16	NR-DL-TDOA-ProvideCapabilities-r16		OPTIONAL,	
		nr-UL-ProvideCapabilities-r16	NR-UL-ProvideCapabilities-r16		OPTIONAL	
	]]
it is proposed to align RAN1 feature table with the RAN2 WG agreements and continue discussion based on the restructured table provided.

RAN1 also need to conclude on the following questions for the next revision:
· Whether DL AoD(13b) feature group is a pre-requisite of DL-TDOA(13c) feature group?
· Whether DL TDOA(13c) and transmission of SRS for positioning(13d) are pre-requisites of Multi-RTT(13e)?
· Are there any common components for UE DL PRS processing among feature groups DL AoD(13b)/DL-TDOA(13c)/Multi-RTT(13e)?
· Whether to introduce different independent components for DL PRS RSRP and DL RSTD measurmeents in DL-TDOA(13c) feature group, considering that RAN2 agreed to include RSRP into NR-DL-TDOA-MeasElement?
· Option A. In case of DL-TDOA, DL PRS RSRP components are assumed to be the same as for DL-RSTD
· Option B. In case of DL-TDOA, DL PRS RSRP components are inherited from DL-AoD
· Option C. In case of DL-TDOA, DL PRS RSRP and DL-RSTD components are defined independently
· [bookmark: _Hlk36652455]Whether to introduce different components for DL PRS RSRP and DL PRS receive timing estimation for UE Rx-Tx measurments for Multi-RTT(13e) feature group, considering that RAN2 agreed to include RSRP into NR- NR-Multi-RTT-MeasElement and UE Rx-Tx time measurement require receive timing estimation similar to RSTD?
· Option A. In case of multi-RTT, DL PRS RSRP components are assumed to be the same as for DL-AoD
· Option B. In case of multi-RTT, DL PRS RSRP components and DL PRS receive timing estimation for UE Rx-Tx measurments are inherited from DL-TDOA components.
· Option C. In case of multi-RTT, DL PRS RSRP and DL PRS receive timing estimation are defined independently.
· Whether to introduce dedicated transmission of SRS for positioning components for Multi-RTT(13e)?
Companies are encouraged to provide more views on further signalling details including: FFS values, FR1/FR2 differentiation, signalling type, etc. 

Alternatively, following updated table based on previous formulation can be used for further discussion if the proposed table formulation based on RAN2 agreement is not preferred.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR DL positioning
	13-1
	UE DL PRS Processing Capability
	1. Maximum DL PRS bandwidth in MHz, supported by UE. Values = [20, 50, 100, 200, 400] in MHz 
1. Duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE. Values for T = [0.125, 0.25, 0.5, 1, 40, 80, 160, 320, 640, 1280] ms
Notes:
1. UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
1. UE DL PRS processing capability is defined for a single positioning frequency layer
1. UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
1. FFS if UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS
1. FFS if reported values of T are the same across bands within a FR or across FRs
1. FFS cases w/ and w/o configuration of measurement gap 
	[N/A]
	[No]
	[N/A]
	[UE does not support NR Positionign based on DL PRS processing]
	Per Band - 
UE DL PRS processing capability is signaled per band
	[N/A]
	[N/A]
	
	
	Optional with capability signaling.

	
	13-21
	DL PRS RSRP Measurement and Reporting
	1. Max number of positioning frequency layers supported by UE for DL PRS RSRP measurement report. Values = {1, [2, 3], 4}, other values are FFS

1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS RSRP measurement report. Values = {1,2}

1. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSRP measurement report
Values = are FFS[1, 4, 8, 16, 32, 64]

1. Maximum number of DL PRS RSRP measurements on different PRS from the same TRP supported by the UE Values {1,2,3,4,5,6,7,8} 

1. Max  number of DL PRS Resources supported by UE for DL PRS RSRP measurement  report across all frequency layers, TRPs and DL PRS Resource Sets. Values = are FFS[64, 128, 192, 256, 512, 1024, 2048]

1. Max number of TRPs across all positioning frequency layers per UE for DL PRS RSRP measurement report. Values = are FFS[16, 32, 64, 128, 256]

1. Max number of DL PRS Resources per positioning frequency layer for DL PRS RSRP measurement report. Values =are [32, 64, 128, 256, 512, 1024]

1.  Max number of DL PRS RSRP measurements on different PRS resources from the same TRP supported by the UE Values = {1, 2, 3, 4, 5, 6, 7, 8}

1. FFS
1. 
1. Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state

1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource from serving cell]

1. [Support of SSB from neighbor cells as QCL Type C source of a DL PRS resource from neighbor cells ]

1. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource from serving cell]

1. [Support of SSB from neighbor cells as QCL Type D source of a DL PRS resource from neighbour cells] 

1. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell] 

1. [Support of a DL PRS resource from neighbour cells as QCL Type D source of another DL PRS resource from neighbour cells]


	[13-1]
	[No]
	N/A
	
	[
#1 – per UE (FFS FR1/FR2 differentiation)

#2 – per UE (FFS FR1/FR2 differentiation)

#3 – per UE (FFS FR1/FR2 differentiation)

#4 – per UE (FFS FR1/FR2 differentiation)

#5 – per UE (FFS FR1/FR2 differentiation)

#6 – per UE (FFS FR1/FR2 differentiation)

#7 – per UE

#8 – per UE
]

	No
	TBD
	
	
	Optional with capability signaling

	
	13-32
	DL PRS RSTD Measurement and Reporting
	1. Max number of positioning frequency layers supported by UE for DL PRS RSTD measurement report Values = {1, [2, 3], 4}, other values are FFS

1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS RSTD measurement report. Values = {1, 2}

1. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSTD measurement report. Values = are FFS[1, 4, 8, 16, 32, 64]

1. Max number of DL PRS Resources supported by UE for DL PRS RSTD measurement   report across all frequency layers, TRPs and DL PRS Resource Sets. Values = are FFS[64, 128, 192, 256, 512, 1024, 2048]

1. Max number of TRPs across all positioning frequency layers per UE for DL PRS RSTD measurement report. Values = are [16, 32, 64, 96, 128, 256]FFS

1. Max number of DL PRS Resources per positioning frequency layer for DL PRS RSTD measurement report. Values = are FFS[32, 64, 128, 256, 512, 1024]

1. 
1. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]

1. Max number of DL PRS RSTD measurements per pair of TRPs. Values = {1, 2, 3, 4}. 
Note: This is a max number of DL PRS RSTD measurements per pair of TRPs with each measurement between a different pair of DL PRS resources or DL PRS resource sets. All the RSTD measurements in a single report should have a single reference timing.

1. Support of inter-frequency DL PRS RSTD measurement report in RRC_CONNECTED state

1. Support of DL PRS RSTD measurement quality metric

1. [Support of SSB from serving cell as QCL Type C source of a DL PRS resource]

1. [Support of SSB from neighbor cells as QCL Type C source of a DL PRS resource ]

1. [Support of SSB from serving cell as QCL Type D source of a DL PRS resource]

1. [Support of SSB from neighbor cells as QCL Type D source of a DL PRS resource] 

1. [Support of a DL PRS resource from serving cell as QCL Type D source of another DL PRS resource from serving cell]

1. [Support of a DL PRS resource from neighbor cells as QCL Type D source of another DL PRS resource from neighbor cells]

1. [Support of DL RSTD measurement quality metric]



	13-1, 13-12
	[No]
	N/A
	
	[
#1 – per UE (FFS FR1/FR2 differentiation)

#2 – per UE (FFS FR1/FR2 differentiation)

#3 – per UE (FFS FR1/FR2 differentiation)

#4 – per UE (FFS FR1/FR2 differentiation)

#5 – per UE (FFS FR1/FR2 differentiation)

#6 – per UE (FFS FR1/FR2 differentiation)

#7 – per UE

#8 – per UE
]
	No
	NA
	
	
	Optional with capability signaling

	
	13-43
	DL SSB RRM measurements for NR Positioning
	Prerequisite – support of SSB measurements for RRM (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of SSB RRM measurements (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Note: No new UE capability is assumed on top of the R15 capabilities.
	
	
	N/A
	
	
	No
	NA
	
	
	Optional with capability signaling

	
	13-54
	CSI-RS RRM measurements for NR Positioning
	Prerequisite – support CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) for NR Positioning in Rel.16

Note: No new UE capability is assumed on top of the R15 capabilities.
	
	
	N/A
	
	
	No
	NA
	
	
	

	
	13-5
	UE Based Positioning
	TBD specific content in RAN2 WG


	13-2
	
	N/A
	
	[per UE]
	No
	NA
	
	
	Optional with capability signaling

	13a. NR UL positioning
	13a-1
	Transmission of SRS for NR positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values for the UE capability include = {1, 16}. Other values FFS

1. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values =  {64}, Other values FFS is agreed.

1. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS is agreed.

1. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Values = {64}, Other values FFS is agreed.

1. Support of SSB for serving and neighbour cell DL pathloss estimation and OLPC for SRS for positioning OLPC. 

1. Support of SSB for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

1. Support of DL PRS for serving and neighbour cell DL pathloss estimation and OLPC for SRS for positioning OLPC. 

1. Support of DL PRS for neighbour cell(s) DL pathloss estimation and OLPC for SRS for positioning.

1. Max number of pathloss estimates across all SRS resource sets for positioning in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmission.  It is indicated from the following set of values {0, [1], 4, 8, 16}

1. Spatial Relation relation of SRS Resources for positioning with DL PRS Resources from serving and neighbour cells

1. Spatial relation of SRS Resources for positioning with DL PRS Resources from neighbour cells

1. Spatial Relation relation of SRS Resources for positioning with SSB from serving and neighbour cells

1. Spatial relation of SRS Resources for positioning with SSB from neighbour cells 

1. Spatial Relation of SRS Resources for positioning with other SRS resources for positioning

1. [Max number of active spatial relations including both DL PRS Resources and SSB. Values = [FFS] ]

	
	
	N/A
	
	[
#1 – per UE
#2 – per UE
#3 – per UE
#4 – per UE
#5 – per UE
#6 – per UE
#7 – per UE
]
	No
	NA
	
	
	Optional with capability signaling

	13b. NR DL and UL positioning
	13b-1
	UE Rx-Tx Time Difference Measurement and Reporting
	1. Support of UE Rx-Tx time difference measurement with serving cell

1. Support of UE Rx-Tx time difference measurement with neighbouring cells

1. Support of inter-frequency UE Rx-Tx time difference measurements across different positioning frequency layers for DL PRS processing
Note: Covers scenario when DL PRS are processed across different DL PRS frequency layers associated with a given component carrier used for SRS for positioning

1. Max number of UE Rx – Tx time difference measurements per TRP DL PRS Resource Set/Resource
Note: A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers

1. [Support of UE Rx-Tx time difference measurement quality metric]

1. [Support of UE Rx-Tx time difference measurements across different component carriers for SRS for positioning.
Note: Covers scenario when SRS for positioning is transmitted in different component carriers than the component carrier to which DL PRS is configured ]


	13-32
13a-1
	
	N/A
	
	[
#1 - per UE
#2 - FFS 
#3 - per UE
]
	No
	NA
	
	
	Optional with capability signaling

	13c. NR RAT Independent Positioning
	13c-1
	TBD in RAN2 WG
	[TBD in RAN2 WG]
	
	
	N/A
	
	
	No
	NA
	
	
	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	


Notes:
· It is up to RAN2 to discuss and decide on mapping and signalling of UE measurement capabilities agreed by RAN1 to NR Positioning methods





8. NR TEI
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14. NR TEI
	14-1
	Multiple LTE-CRS rate matching patterns
	1) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier

[2] Up to 3 LTE-CRS non-overlapping rate matching patterns within a NR carrier]
	5-28 (Rate-matching around LTE CRS)
	Yes
	N/A
	
	Per band
	N/ANo
	N/ANo
	
	For DSS

[The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot]
	Optional with capability signalingsignalling

Component 1:
{2, 3, 4, 5, 6}

[Component 2: {2, 3}]

	
	[14-1a2]
	Multiple LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier
	1) Up to two LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier
	14-1 (Multiple LTE-CRS rate matching patterns),
16x-2x (mTRP support)
	Yes
	N/A
	
	[Per band]
	N/ANo
	N/ANo
	
	For DSS

[The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot]

FFS: whether this FG is necessary or not
	Optional with capability signaling
{supported}

	
	14-23
	PDSCH Type B mapping of length 9 and 10 OFDM symbols
	1) Indicates whether the UE supports PDSCH Type B scheduling of length 9 and 10 OFDM symbols
	5-6a (PDSCH mapping type B)
	Yes
	N/A
	
	FFS: [Per band or Per UE]
	[N/A or No]
	[N/A or No]
	
	For DSS
	FFS: [Mandatory without capability signailng or Optional with capability signaling]

	
	14-34
	One slot periodic TRS configuration for FR1
	1) UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
	2-51 (CSI-RS for tracking)
	Yes
	N/A
	
	Per UE
	N/Ao (TDD only)
	N/Ao (FR1 only)
	
	UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated.

FFS: relationship with maxBurstLength for FG2-51

This capability may not be necessary if 2-51(CSI-RS for tracking) is modified.

Following options can be considered.

Opt.1: 1 slot periodic TRS is optional as agreed. There is no change on 2-51. Even if UE reports value 2 for MaxBurstLength of csi-RS-ForTracking, support of 1 slot periodic TRS in FR1 depends on this new UE capability signaling.

Opt.2: 1 slot periodic TRS is optional as agreed. 2-51 is updated so that UE can report either “2” or “1 and 2” for MaxBurstLength (i.e., for Rel-16 UE, candidate value “1” is updated to “2” for FR1). New UE capability signaling may not be necessary.

Opt.3: 1 slot periodic TRS is optional as agreed. UE reporting value 2 in FR1 means both 1 slot and 2 slots TRS should be supported. Rel-16 capability should only indicate whether 1 slot TRS can be configured in FR1.
]
	Optional with capability signalling
{supported}

	
	14-45
	SRS Tx switch with allowing downgrading configuration
	1) Support SRS Tx port switch
[2) Report whether the uplink Tx switching impact to downlink receiving in a band]
[3) Report whether the UL Tx is switched together with UL Tx in another band]

[Define affected DL and UL bands by using txSwitchImpactToRx and txSwitchWithAnotherBand for the new (downgraded) entries]
	2-53 (SRS resource)

[2-55]
	Yes
	N/A
	
	FFS: [Per band combination or per ]

[FSPC]
	N/ANo
	N/ANo
	
	Agreement:
•Rel-16 UE capability design for SRS antenna switching in conjunction with the existing Rel-15 UE capability should allow UE to indicate support of one of the following combinations 
o{t1r1, t1r2}
o{t1r1, t1r2, t1r4}
o{t1r1, t1r2, t2r2, t2r4}
o{t1r1, t2r2}
o{t1r1, t2r2, t4r4}
o{t1r1, t1r2, t2r2, t1r4, t2r4}
oNote: Detailed signaling design is up to RAN2

FFS: whether components 2 and 3 are necessary or not
	Optional with capability signalling

Component ^1: Candidate value set:
{
o{t1r1, t1r2}
o{t1r1, t1r2, t1r4}
o{t1r1, t1r2, t2r2, t2r4}
o{t1r1, t2r2}
o{t1r1, t2r2, t4r4}
o{t1r1, t1r2, t2r2, t1r4, t2r4}
}

Component-2: Candidate value set: {yes, no}

Component -3: Candidate value set: {yes, no}

	
	[14-56]
	Half-duplex UE behaviour in TDD CA
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with same SCS

[2] Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with different SCS]
	6-5, 6-6, simultaneousRxTxInterBandCA not supported
	Yes
	N/A
	
	FFS: [Per band combination] or 

[Per UE]
	[N/A or No] (TDD only)
	[N/A or Yes or No]
	
	Half duplex UEs that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	FFS: [Mandatory with capability signaling for intra-band CA band and for inter-band CA in band combination without RAN4 FG 2-5 capability or ]

[Optional with capability signaling]

	
	[14-5a]
	Half-duplex UE behaviour in TDD CA with different SCS
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with different SCS
	6-5, 6-6, simultaneousRxTxInterBandCA not supported
	Yes
	N/A
	
	FFS: [Per band combination or Per UE]
	[N/A or No] (TDD only)
	[N/A or Yes or No]
	
	Half duplex UEs that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	FFS: [Mandatory with capability signaling for intra-band CA band and for inter-band CA in band combination without RAN4 FG 2-5 capability or Optional with capability signaling]

	
	[14-67]
	New RACH configuration for FR1 TDD
	1) new RACH configuration entries with subframe number 2 and/or 7 for RACH periodicity longer than 10 ms
	
	
	N/A
	
	N/A
	NoN/A
	N/A ([Applicable only to FR1 only]]
	
	Agreement:
•A new UE capability is not introduced for this TEI, i.e., it is a mandatory UE feature for Rel-16.
	Mandatory without capability signalling

	
	[14-78]
	New capability for  beamSwitchTiming values of 224 and 336
	1) 48 is used as the beam switching threshold for UEs reporting 224 or 336
2) When using sym224 and sym336, beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
	[2-28]
	Yes
	N/A
	
	FFS: [per UE or per band]
	[No or N/A]
	[No or N/A (FR2 only)]
	
	FFS: whether this FG is necessary or not

FFS: relationship with beamSwitchTiming for FG2-28

Agreements:
・48 is used as the beam switching threshold for UEs reporting 224 or 336
When using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	Rapporteur (NTT DOCOMO)
	Based on the comments from the previous email discussion, we may need to discuss on following points.
1) For DSS, whether 14-2 is necessary or not (since the corresponding agreements describe UE capability only for total number (i.e., 14-1))
2) For one-slot periodic TRS (14-4), which option is applied to the relationship with 2-51
3) For half-duplex operation in CA (14-6), whether/how to define this capability for different SCS case
Therefore, companies’ inputs/feedbacks at least on above points will be appreciated.

	vivo
	1. On 14-2, it seems to overlap with eMIMO UE feature group 16-2 multi-DCI component 4, suggest to clarify the relation between them.
2. 14-3 should be optional with capability signaling
3. 14-5, the type should be per BC as in Rel-15. 
4. 14-6, the type should be per BC. 
5. On 14-8, the type should be per band as in Rel-15, and it is applicable to FR2 only as in Rel-15. 


	Ericsson
	14-6:  
· We would prefer to put a clarification on related features for this feature in the “note” field, e.g. UE NOT indicating simultaneousRxTxInterBandCA.
· May update the note as: “UEs that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not supported) per Rel15 specifications.”
· On the “Prerequisite feature groups” maybe one could add “simultaneousRxTxInterBandCA not supported”

	OPPO
	In 14-5, SRS Tx switch with allowing downgrading configuration
1) the following item shall be updated to make it clear: Support SRS Tx port switch pattern supported by the UE    (Reuse the wording of TS 38.306)
2) RAN2 has agreed this UE capability is per band combination  [R2-2002261]
3) For the 2nd and 3nd components, it is not clear what they mean.  Some clarifications seem needed.
· For Rel-15 (TS 38.306), there is a capability “ txSwitchImpactToRx indicates the entry number of the first-listed band with UL in the band combination that affects this DL”.  If the value of 2nd components is YES, does it mean the new SRS Tx swiching capability follows  txSwitchImpactToRx  of Rel-15, or the new SRS Tx switching capability has impact on all DL of the band combination?   If the value of 2nd component is NO, does it mean the new SRS Tx switching capability has no impact on the DL band indicated by txSwitchImpactToRx  of Rel-15, or the new capability has on impact on any DL within the band combination? 
· Rel-16 new capability contains more than one SRS Tx port switching configuration. Take {t1r1, t1r2, t1r4} as example. Is the 2nd component applicable to the whole set {t1r1, t1r2, t1r4}, or only some of them?  

	ZTE
	1) We think 14-2 shouldn’t be included until it is justified. 
2) For 14-4, we prefer Opt-2. 
3) For 14-6, we have the following comments.
Basic DL CA feature (FG 6-5) and UL CA feature (FG 6-6) should be the prerequisite for 14-6.
The Note is not very accurate, which can be updated as below. “Half-duplex UEs that do not indicate this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells”

	NTT DOCOMO
	1) Regarding 14-2, we think it is necessary since capability reporting only on the total number of LTE-CRS rate matching patterns (14-1) cannot distinguish between UE support of multiple LTE-CRS rate matching patterns within a LTE carrier and that across multiple LTE carriers. 14-2 is related to m-TRP operation, and there is a scenario where 14-1 is necessary but 14-2 is not necessary.
2) Regarding 14-4, we think the option 3 (i.e., UE supporting 1 slot TRS for FR1 needs to report both new capability 14-4 and value 2 for 2-51) would be reasonable. The option 1 seems a bit problematic if reported value for 2-51 and 14-4 are inconsistent. The option 2 also seems a bit problematic since it just changes the meaning of 2-51 from Rel-15.
3)  Regarding 14-6, we prefer to have single capability for both same SCS and different SCS cases. We also prefer to define the capability as “per-UE” in order to minimize “per-BC” capabilities according to RAN2 LS.
General comment is that xDD/FRx differentiation is applicable only for per UE capability, and hence “No” should be changed to “N/A” for FGs not per-UE.

	MediaTek
	1) For DSS, whether 14-2 is necessary or not (since the corresponding agreements describe UE capability only for total number (i.e., 14-1))
· Yes, it’s necessary; otherwise, it’s difficult for the network to know whether a UE can support 14-2 capability or not. Furthermore, there is no strong linking between multi-TRP and DSS, i.e. supporting multi-TRP doesn’t mean that 14-2 should be supported and supporting DSS doesn’t mean that 14-2 should be supported.
2) For one-slot periodic TRS (14-4), which option is applied to the relationship with 2-51
· OK with Opt-3.
3) For half-duplex operation in CA (14-6), whether/how to define this capability for different SCS case
· In CA, CA with different numerology across carriers is a separate feature from basic CA operation so we propose to separate 14-6 into the following two feature groups.
· 14-6 Half-duplex operation in CA with same numerology
· 14-6a Half-duplex operation in CA with different numerology

	Nokia
	· 14-6: Define different SCS case as a separate feature group dependent on 14-6. 
· 14-6: Per band combination
· 14-8: Clarify the relationship with 2-28

	Sprint
	On 14-3, we would prefer to see this remain 'mandatory without capability signaling' (ie remove the square brackets).  This enabled more efficient DSS for TDD and is an important feature for Sprint.

	Huawei, HiSilicon
	1. 14-1: According to the agreements, the value for X is missing, thus the following should be added: 
a) Component 2) should be added “Up to 3 LTE-CRS non-overlapping rate matching patterns within a NR carrier”;
b) The following should be added to the last column:
· For component 1), the candidate value is {2, 3, 4, 5, 6};
· F component 2), the candidate value is {2, 3};
2. 14-2: It should be kept since it is applicable for multi-TRP case.
3. 14-3: We think it should be “per UE” instead of “per band”. 
4. 14-4: 
a) The three options should be removed since it is related to RAN2 signaling design, which can be up to RAN2. In addition, there is no any agreement on the three options here also. 
b) It is preferred to add “UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated” from the following agreement to the column for note:
Agreement:
Regarding TEI “TRS for FR1”
· For FR1 in Rel-16, UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
· Note: One-slot periodic TRS configuration for FR1 in Rel-16 is an optional UE feature
5. 14-6: We don’t see the motivation to split for same SCS case and different SCS case. Maybe proponents can clarify the motivation. 
14-8: We don’t see that a new capability signaling is needed because its 38.306 CR has been agreed in RAN2 with no new UE capability but reusing the existing UE capability signaling.

	Intel
	14-4 We should only consider option(s) with new Rel-16 capability. UE capability for Rel-15 should be unchanged due to BC issues. Considering this, Option 1 seems the best choice. 
14-5 We don’t see a need to indicate components 2 and 3 for this FG, given that downgraded xTyR are not decoupled from the highest xTyR capability according to RAN2 discussion, these values (for component 2 and 3) can be reused from Rel-15 capability. Propose to remove components 2 and 3 in 14-5 (Rel-15 value will be applicable) or decouple xTyR for downgraded capabilities. 
14-8 We propose to revise this capability signaling, so that Rel-16 capability supports indication of one value from {224, 336} set as part of beamSwitchTiming-r16 signalling. In addition, we propose to add constraints on Rel-15 signalling, so that UE indicating beamSwitchTiming-16 (Rel-16) shall always indicate beamSwitchTiming = {48} (Rel-15). RAN1 spec may need to be changed accordingly.

	Qualcomm
	Our comments are shown as change marks below


	14-1
	Multiple LTE-CRS rate matching patterns
	2) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier
	5-28 (Rate-matching around LTE CRS)
	Yes
	N/A
	
	Per UE band
	NoN/A
	NoN/A
	
	For DSS
	Optional with capability signaling
{2, 3, 4, 5, 6}

	14-2
	Multiple LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier
	2) Up to two LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier
	14-1 (Multiple LTE-CRS rate matching patterns),
x-x (mTRP support)
	Yes
	N/A
	
	[Per band]
	N/ANo
	N/ANo
	
	For DSS
	Optional with capability signaling
{supported}

	14-3
	PDSCH Type B mapping of length 9 and 10 OFDM symbols
	3) PDSCH Type B mapping of length 9 OFDM symbols
PDSCH Type B mapping of length 10 OFDM symbols

	5-6a (PDSCH mapping type B)
	Yes
	N/A
	
	Per UEband
	N/ANo
	N/ANo
	
	For DSS

	Optional with capability signaling
{supported}

	14-4
	One-slot periodic TRS
	One-slot periodic TRS configuration for FR1 TDD
	
	Yes
	N/A
	
	Per UE
	TDD only
	FR1 only
	
	Applicable only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
	Optional with capability signaling


	14-5
	Rel-16 configuration of SRS for antenna switching
	1) Support SRS Tx port switch, 
2) Report whether the uplink Tx switching impact to downlink receiving in a band
3) Report whether the UL Tx is switched together with UL Tx in another band
	2-55
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	Component-1 is a list of TxRx pairs, candidates are {“Not supported”, {t1r1, t1r2}, {t1r1, t1r2, t1r4}, {t1r1, t1r2, t2r2, t2r4}, {t1r1, t2r2}, {t1r1, t2r2, t4r4}, {t1r1, t1r2, t2r2, t1r4, t2r4} ]

Component-2: Candidate value set: {yes, no}

Component-3: Candidate value set: {yes, no}
	Optional with capability signaling

	14-6
	Duplex direction collision handling with same SCS
	Support for directional collision handling between reference and other cell(s) with the same SCS

	
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	Applicable to TDD intra-band CA and to TDD CCs in inter-band CA with half-duplex constraint
	Optional with capability signaling

	14-7
	Duplex direction collision handling with different SCS
	Support for directional collision handling between reference and other cell(s) with the different SCS
	
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	Applicable to TDD CCs in inter-band CA with half-duplex constraint
	Optional with capability signaling




	Rapporteur (NTT DOCOMO)
	According to the feedbacks, followings can be observed.
· FG14-1 seems agreeable, except for FFS on component 2 “Up to 3 LTE-CRS non-overlapping rate matching patterns within a NR carrier”.
· FG14-2 seems FFS, and clarification on relationship with 16-2 seems necessary.
· FG14-3 seems agreeable, except for two FFS points 1) per band or per UE and 2) mandatory or optional.
· FG14-4 seems agreeable to be kept, and clarification on relationship maxBurstLength seems necessary.
· FG14-5 seems agreeable, except for two FFS points 1) whether components 2/3 are kept or removed and 2) per BC or per FSPC
· FG14-6 seems agreeable to be kept (at least for same SCS), and it is FFS to define separate FG14-6a for different SCS. For both 14-6 and 14-6a, per BC or per UE and FRx differentiation or not are also FFS.
· FG14-7 seems agreeable.
· FG14-8 seems FFS, and clarification on relationship with beamSwitchTiming seems necessary.
Therefore, the proposal is to agree on the updated features list for TEI where above FFS points are captured with brackets for further discussion.




9. 5G_V2X_NRSL
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional
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	15-1
	Receiving NR sidelink[by preconfiguration]
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
7) UE supports 2 receive antennas. 
[8) UE can receive using the subcarrier spacing it reports30 kHz SCS is supported for FR1.]
FFS: 9) CP length
	None
	FFS
	No
	\
	Per band
	N.A.No
	N.A.
	N.A.
	FFS: This is the basic FG for sidelink

Component-2 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

Component-3 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

Component-8 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-8 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.

	Optional with capability signaling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

	
	[15-1a]
	FFS: Receiving NR sidelink configured by NR Uu
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].
5) UE supports PT-RS reception in FR2.
6) The UE can receive [Z] total number of soft channel bits in a slot.
7) UE supports 2 receive antennas.
[8) 30 kHz SCS is supported for FR1.]
	15-1
	
	
	
	
	
	
	
	[Component-2 and Component-3 are the same as in FG15-1 and are not reported separately]
	Optional with capability signalling

	
	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to [8] configured grants can be configured for a UE.
2) UE supports transmission based on the normal 64QAM MCS table [and 256QAM MCS table].
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.
[5) UE supports rank 1 PSSCH transmissions.]
[6) UE can transmit using the subcarrier spacing it reports30 kHz SCS is supported for FR1.]
FFS: 7) CP length
	
	Yes
	No
	
	Per band

	N.A.No
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

FFS: This is the basic FG for sidelink in licensed spectrum where gNB is defined and optional FGfor ITS spectrum where gNB is not defined.

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.
	Optional with capability signalling
FFS: For UE supports NR sidelink [in licensed spectrum where gNB is defined], UE must indicate this FG is supported.

	
	15-3
	Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by [NR Uu or] preconfiguration. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table and 256QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform sensing and resource allocation operations.
[5) UE supports rank 1 PSSCH transmissions.]
[6) UE can transmit using the subcarrier spacing it reports for FG 15-130 kHz SCS is supported for FR1.]
FFS: 7) CP length
	15-1
	FFS
	No
	
	Per band

	N.A.No
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

FFS: This is the basic FG for sidelink.
	Optional with capability signalling
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-3a
	FFS: Transmitting NR sidelink mode 2 configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table and 256QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform sensing and resource allocation operations.
[5) UE supports rank 1 PSSCH transmissions.]
[6) 30 kHz SCS is supported for FR1.]
	15-1, 15-2
	
	
	
	
	
	
	
	Note: Random selection in the exceptional pool is supported.
	Optional with capability signalling

	
	15-4
	GNSS and S-SSB for NR sidelink [based on pre-configured parameters for GNSS based synchronisation in case of P0, P1, P2 and P6 priority sources]
	1) UE can receive S-SSB in NR sidelink if it supports 15-1.
2) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3.
3) UE supports GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.
[3) UE supports GNSS based synchronisation based on P0, P1, P2 and P6 priority order of synchronisation sources]
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.No
	N.A.
	N.A.
	FFS: This is the basic FG for sidelink.
	Optional with capability signalling
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-4a
	FFS: Separated FG(s) for other synchronization priorities.
	
	
	
	
	
	
	
	
	
	
	

	
	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB.
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates
	15-1 and at least one of 15-2 and 15-3
	Yes
	No
	
	Per band
	N.A.No
	N.A.
	N.A.
	Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing
	Optional with capability signalling

	
	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	At least one of 15-1, 15-2, 15-3
	No
	No
	
	Per band
	N.A.No
	N.A.
	N.A.
	FFS whether a set of candicate values need to be defined for the time required for the inter-RAT conflict resolution
	Optional with capability signalling

	
	15-7
	Transmitting LTE sidelink mode 3 scheduled by NR Uu 
	1) UE can be scheduled over NR Uu for LTE sidelink mode 3 transmission..
2) UE reports a value ‘X’ for the minimum value it supports for the additional time indicated in the NR DCI scheduling LTE sidelink mode 3.
3) UE can monitor DCI format 3_1 for LTE sidelink SPS grant.
	
	Yes
	No
	
	Per band
	N.A.No
	N.A.
	N.A.
	Component-2 candidate value set: 
{0ms, 0.25ms, 0.5ms, 0.625ms, 0.75ms, 1ms, 1.25ms, 1.5ms,1.75ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 6ms, 8ms, 10ms, 20 ms 0.75 ms, 1 ms, [1.25 ms], [1.5 ms], 2 ms, 4 ms, 5 ms, 8 ms, 10 ms, 20 ms}
	Optional with capability signalling 

	
	
	
	1) 
	
	
	
	
	
	
	
	
	
	

	
	15-9
	Transmitting LTE sidelink mode 4 configured by NR Uu or preconfiguration
	1) UE can be configured over NR Uu or preconfiguratinon for LTE sidelink mode 4 operation..
	
	Yes
	No
	
	Per band
	N.A.No
	N.A.
	N.A.
	
	Optional with capability signalling

	
	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink
	At least one of 15-2, 15-3
	Yes
	Yes
	UE supports QPSK, 16QAM, and 64 QAM for transmission only.
	Per band
	N.A.No
	N.A.
	N.A.
	Reception of 256QAM is FFS.
	Optional with capability signalling

	
	15-10a
	FFS: 256QAM sidelink reception
	1) UE can receive PSSCH with 256QAM in NR sidelink
	15-1
	Yes
	Yes
	UE supports QPSK, 16QAM, and 64 QAM for reception only.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	
	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) in a slot.
3) UE can transmit [M] PSFCH(s) in a slot.
4) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1.
	At least one of 15-1, 15-2, 15-3
	Yes
	Yes
	
	Per band
	N.A.No
	N.A.
	N.A.
	FFS: This is the basic FG for sidelink.
	Optional with capability signalling
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-12
	Low-spectral efficiency 64QAM MCS table
	1) UE can transmit or receive PSSCH with low-spectral efficiency 64QAM MCS table.
	At least one of 15-1, 15-2, 15-3
	Yes
	Yes
	UE supports normal 64QAM MCS table and 256QAM MCS table only.
	Per band
	N.A.No
	N.A.
	N.A.
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15-14
	Sidelink CSI report
	1) UE can transmit and receive sidelink CSI-RS with 1 or 2 antenna port(s).
2) UE supports RI and CQI feedback on sidelink.
	15-1 and at least one of 15-2 and 15-3
	FFS
	Yes
	
	Per band
	N.A.No
	N.A.
	N.A.
	
	Optional with capability signalling.

	
	15-15
	eNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an eNB.
2) If UE supports 15-4, UE additionally supports eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
3) If UE supports 15-4, UE additionally supports eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	At least one of 15-1, 15-2, 15-3
	Yes
	YesNo
	
	Per band
	N.A.No
	N.A.
	N.A.
	
	Optional with capability signalling.

	
	15-15a
	gNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an eNB.
2) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
3) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	
	15-16
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of NR uplink and NR sidelink (on different carriers) in all bands for which the UE indicated simultaneous sidelink and uplink support in a band combination.
	At least one of 15-2 and 15-3
	Yes
	No
	
	Per band combination
	N.A.No
	N.A.
	N.A.
	
	Optional with capability signalling.

	
	15-17
	4Rx antenna
	1) UE supports 4 receive antennas
	15-1
	
	No
	
	Per FS
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-18
	Support of Rrank 2 transmission
	1) UE additionally supports Rrank 2 PSSCH transmission
	At least one of 15-2 and 15-3
	FFS
	YesFFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	N/A N.A.
	N.A.N/A
	N.A.
	
	Optional with capability signalling

	
	15-19
	FFS: Support of Rrank 2 reception
	1) UE additionally supports Rrank 2 PSSCH reception
	15-1
	FFS
	YesFFS
	UE supports rank 1 PSSCH reception only.
	Per band
	N/A N.A.
	N.A.N/A
	N.A.
	
	Optional with capability signalling

	
	15-20
	FFS: 60kHz SCS for FR1
	[1) UE additionally supports 60KHz SCS for FR1 for PSCCH/PSSCH/PSFCH/S-SSB]
	FFS
	
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-21
	FFS: 15kHz SCS for FR1
	[1) UE additionally supports 15KHz SCS for FR1 for PSCCH/PSSCH/PSFCH/S-SSB]
	FFS
	
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-22
	FFS: Support of SL slot less than 14 consecutive symbols
	[1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 less than 14 consecutive symbols]
	At least one of 15-1, 15-2, 15-3FFS
	Yes
	No
	UE supports SL only in a SL slot configured with 14 consecutive symbols.
	Per band
	N/A N.A.
	N/A
	N.A.
	
	Optional with capability signalling

	
	15-23
	FFS: Support of open loop SL power control and RSRP report
	[1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast]
	FFS
	FFS
	Yes
	
	Per band
	N/A N.A.
	N/A
	N.A.
	
	Optional with capability signalling

	
	15-24
	FFS: Support of multiple synchronization references
	[1) UE can support sidelink reception using up to A synchronziaion references in a carrier/BWP.]
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports only a single synchronization reference in a carrier/BWP.
	Per band
	N.A.
	N.A.
	N.A.
	Component-1 candidate value set: {value1, value2, …}
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	




	Company
	Comments/Questions/Suggestions

	vivo
	1. The motivation of 15-1a and 15-3a is not clear to us. If a UE does not support these, does it imply that the UE does not support Uu and cannot update the pre-configuration via network?
[Rapporteur] It is my understanding. One example is a UE supporting only NR SL in an ITS spectrum with no Uu capability.
1. For 15-2, the number of supported SL processes should be defined/reported.
[Rapporteur] The number of supported SL processes is not necessary in mode 1 as it will be defined by the total number HARQ processes counted across configured and dynamic grants a UE can manage. 
1. For 15-5, at least 15-1 and one of 15-2, 15-3 should be the prerequisite features
1. For 15-15, it seems this feature is not needed to be exchanged between UEs.
1. For 15-20 and 15-21, it is not clear to us why 15 kHz and 60 kHz SCS are optional, especially considering 15 kHz is mandatory for LTE V2X. Further, does 15-20 include NCP only, or both ECP and NCP?

	Ericsson
	Please find below a few comments from our side. 
(1) We don't understand the motivation behind separating the feature group for the reception of SL (15.1 and 15.1a) and SL transmission using mode-2 (15.3 and 15.3a). In our view, both pre-configuration and configuration by Uu should belong to the same feature group, which should be marked as "basic feature group". 
(2) For 15.4 and 15.4a, in our view, all we need is the SSSB transmission and reception feature group. We do not need to differentiate between GNSS based or eNB/gNB based synchronization priorities. In addition, 15.4 should be basic feature group.
(3) For 15.11, PSFCH transmission and reception should be 'basic feautre group". 
(4) For 15.20 and 15.21, we do not see the need of having it as a separate feature group. This should be instead part of basic feature group for SL transmission and reception i.e. 15.1, 15.2 and 15.3. 
(5) In our view, 15. 22 and 15.23 make sense to be as a separate feature groups. 
(6) [Question] What is the intention to have 4 RX antenna (15.17) as per FS?

	LG
	Basic FG for sidelink:
The introduction of the basic FG is generally okay to ensure the minimum UE capability in a given sidelink operation scenario. One issue is whether/how to consider the pedestrian UEs in V2X services which may have a lower capability than other UEs like the vehicle UEs. In particular, some VRU use cases require only transmission capability for the pedestrian UEs and it can be problematic if both TX and RX are mandated in the pedestrian UEs by the specifications. LTE V2X thus separated TX and RX capabilities in Rel-14. If RAN1 agrees to consider the pedestrian UE capability in a future release while focusing on the vehicle UEs in Rel-16, we propose to minute this in a proper place and indicate some features as the basic FG without merging them to a single big feature. In a future release, some of the Rel-16 basic FG can be made optional in some SL supporting UE types like the pedestrian UEs. For the vehicle UEs, we propose to include 15-1 (RX NR SL), 15-2 (TX NR SL mode 1), 15-3 (TX NR SL mode 2), 15-4 (S-SSB), 15-11 (PSFCH format 0) in the basic FG. We understand that mode 1 TX will be supported only in a band combination of Uu and SL concurrent operation supported by the UE, so a UE will not support mode 1 TX if it indicates no band combination for this concurrent operation though mode 1 TX itself is included in the basic FG.
Whether to separate FG according to the configuration method:
We think the implementation cost for configuration via Uu is not so different from that for pre-configuration, so we propose to remove 15-1a and 15-3a and make a single feature for RX NR SL and TX NR SL mode 2. One may consider a V2X chipset with no Uu support (e.g., only for the out-coverage operation in an ITS dedicated band) and this UE can indicate its inability of Uu based configuration by indicating no support of Uu band in its supported band report. In other words, if a UE supports NR SL based on pre-configuration and also supports NR Uu in a band, the UE also supports NR SL based on the configuration via Uu in that band.
Whether to separate FG according to the synchronization priorities:
We think the additional implementation cost is not that significant if a UE already supports S-SSB TX and RX. So we propose to remove 15-4a and make a single feature for S-SSB.
Whether to separate FG according to the subcarrier spacing:
We support making some subcarrier spacing optional and the supported subcarrier spacing needs to be defined per band, which means a UE can support an SCS in a band but not support it in another band. We are fine with making 30 kHz for the basic SCS in FR1 while defining 15-20 and 15-21 and adding a feature of 120 kHz SCS; in this case the basic SCS is necessary in FR2. Alternatively, a UE can report the set of supported SCS as a component of 15-1, 15-2, 15-3.
Whether to separate FG according to the number of symbols in a slot:
We support making an SL slot less than 14 symbols optional (thus define 15-22) as this feature is not necessary in some operations in an ITS dedicated band.
Whether to define a FG for OLPC based on SL pathloss:
We support making this feature optional (thus define 15-23).
Others:
According to the RAN4 agreement “Assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision.” in R4-2002758 approved in the last meeting, we propose to conclude components 2 and 3 of 15-11 in RAN1. We propose to consider M=5 as assumed in RAN4 and N=19*4 = 76 to support the maximum platoon size of 20 UEs in TS 22.186 with 4:1 mapping between PSSCH and PSFCH slots.

	Samsung
	For basic feature group, include FG 15-1 and either or both of 15-2 and 15-3 
[Rapporteur] My observation is that it is the majority view to include 15-1, 15-2, 15-3, 15-4, and 15-11 as the basic FGs, so I updated based on this. RAN1 can further discuss if there are concerns on the set of the basic FG.

	OPPO
	1. For a UE support SL reception, it should be able to receive sidelink configured by both pre-configuration and NR Uu ,both of them are essential features for support of NR sidelink, thus we suggest to remove “[by preconfiguration]” in 15-1, and remove 15-1a.
1. For the similar reason as above, we suggest to remove the [ ] around “NR Uu or” in 15-3 and remove 15-3a.
1. In general, the network (NR gNB) does not need to know if UE is capable of SL reception or transmission by pre-configuration. Therefore, everything related to “pre-configuration” should be removed in 15-9 (in FG name and component description).
1. As 15-1 and 15-2, “table and 256QAM MCS table” should be put in [] in 15-3.
1. Component 5) of 15-1, Component 3) of 15-2/3 on PT-RS reception/transmission should be a standalone FG, it should be also tied together with FR2 only when a UE supports a FR2 band. That is, it should be a mandatory feature when a UE support SL in a FR2 band. 
[Rapporteur] The current list implies this. A UE supporting 15-1 shall support RT-RS reception in a band in FR2 by the component 5. Please note that 15-1 is defined per band.
1. For 15-4, gNB/eNB based synchronization is as important as GNSS based considering that GNSS coverage may not be always reliable or available. Hence we suggest to define a single FG for both GNSS based and eNB/gNB based synchronization. Specifically, “[based on pre-configured parameters for GNSS based synchronisation in case of P0, P1, P2 and P6 priority sources]” in 15-4 should be removed, and 15-4a should be removed.
1. We support to make 15-1, 15-2, 15-3, 15-4 and 15-11 as basic FGs for sidelink. 
1.  “Need for the gNB to know if the feature is supported” for 15-14/18/19 should be “NO”.
[Rapporteur] Please see my response in the bottom of this table.
1. We assume 15-17 is for SL reception, in this case it is not necessary to define this FG, as neither gNB nor transmitter UE needs to know this information. Furthermore, by having a separate UE capability for 4Rx, RAN4 will need to define test cases for this. To our understanding, currently 2Rx is a minimum for SL. It is up to UE implementation choice to support more Rx antennas (e.g. 4Rx, 8Rx).
1. It should be clarified that 15-23 is “SL pathloss based” open loop power control.
1. We would be OK (if others also think the same way) to remove 15-19 to make rank 2 reception a mandatory function for NR SL, as this is supported in UEs since LTE Rel-8 and should be considered a basic functionality in UE implementation.


	ZTE
	Similar as 15-15, add one capability on GNSS type synchronization source for NR sidelink. This feature is supported Per UE. The prerequisite feature group is at least one of 15-1, 15-2, 15-3.Optional with capability signaling.

Add one capability on receiving LTE sidelink. This feature is supported Per band. Optional with capability signaling.
Add one capability on receiving LTE sidelink SLSS if it supports receiving LTE sidelink. This feature is supported Per band. Optional with capability signaling.
Add one capability on transmitting LTE sidelink SLSS if it supports 15-7 or 15-9 . This feature is supported Per band. Optional with capability signaling.
[Rapporteur] I can understand that gNB needs to know LTE SL capability of a UE in order to operate NR Uu controlling LTE SL. On the other hand, all the LTE SL capabiltiies are defined in 36 series and they might be reported by a proper signaling mechanism without directly adding them into this list. As an example, we may add a note in 15-7 and 15-9 that the LTE SL capabilities need to be reported to gNB when a UE indicates these FGs. As this is a new issue raised during the related discussion, I’d like to invite companies input.

For 15-4, the contents of feature group in square brackets should be removed.
In the column of “Feature group” , we’d like to confirm them, i.e. removing the “FFS”. 
In the column of “Mandatory/Optional”, considering the features are supported per band, for a specific band, the feature should be optional, so we propose to remove the FFS part.

	NTT DOCOMO
	3. FG 15-1: We support this feature as basic FG since V2X system does not work if some UEs do not support this feature. Out-of-coverage scenario seems not corner case.
3. FG 15-1: No need to mandate 256 QAM table, so we are fine with separate FG for 256 QAM table. Of course, to keep in this FG is fine as well.
1. FG 15-10 (TX capability) is not basic FG. In our understanding, it means that at least 64 QAM table is always pre-configured and 256 QAM can be pre-configured additionally. Then, a question is whether 256 table can be used for all cast-types or not. If YES, 256 QAM table should be included in this FG so that any RX-UEs receive SL packet (broadcast/groupcast). If NO (e.g. applicable for unicast only, or groupcast scenario with pre-shared capability (e.g. platooning)), no need to mandate 256 QAM table since UE capability can be shared via PC5-RRC message for unicast and pre-shared in the groupcast scenario. Low-spectral efficiency 64QAM MCS table is used in the above ‘NO’ case. 256 QAM table seems intended mainly in the above ‘NO’ case as well.
3. FG 15-1a: FG 15-1a should be supported by all UEs that supports NR sidelink. TX-UE does not know each RX-UE’s capability in e.g. broadcast/groupcast. If all RX-UEs support this feature, TX-UE can transmit SL mode 1 or mode 2 configured by NR Uu. Otherwise, RX-UE may not receive SL mode 1 or mode 2 configured by NR Uu, as a result, TX-UE transmits SL mode 2 by pre-configuration.
3. FG 15-2: We support this feature as basic FG without the restriction of ‘in licensed spectrum’. Mode 1 in ITS band is possible with negotiation among operators. No need to restrict in 3GPP spec.
[Rapporteur] My proposal is to keep “in licensed spectrum” with more explanation whtat it means, but further discussion can take place on it.
3. FG 15-3: We support this feature as basic FG. Out-of-coverage scenario seems not corner case, so this FG is essential.
3. FG 15-4: We support this feature as basic FG. The case that some UEs cannot receive GNSS seems not corner case, e.g. in tunnel.
3. FG 15-4a: Separate FG from FG 15-4 is unnecessary in our view. As abovementioned, mode 1 TX/RX should be a basic feature and gNB timing may not aligned with GNSS. gNB would be preferable in this case, but if some UEs do not support gNB-based synchronization, GNSS-based shall be used to have synchronization. Such a case should be avoided, therefore, FG 15-4a should be merged with FG 15-4 and set as basic FG.
3. FG 15-11: We believe that PSFCH TX/RX is essential feature to achieve NR-SL performance requirement (reliability). This feature should be set as basic FG.
3. Others: xDD differentiation is applicable only for per UE capability in our understanding, and hence “Need of xDD differentiation” should be “N/A” for FGs not per-UE.
[Rapporteur] Updated as proposed.

	MediaTek
	1. For 15-1 ~ 15-3a, the bracket for 30kHz support in FR1 can be removed, i.e., support 30kHz in FR1.
1. 15-19: is such capability signaling defined in uu RRC or PC5-RRC (unicast?) or both? The similar questions are also applied for the most receiving capabilities. Moreover, we need to clarify in the last column whether it is for uu RRC or PC5-RRC
[Rapporteur] Currently FFS as different views are observed. If the column “Applicable to the capability signalling exchange between UEs (V2X WI only)” is set to yes, this feature should be exchanged via PC5-RRC.
1. 15-20: remove FFS, i.e., support of 60kHz SCS for FR1 is up to UE capability.
1. 15-21: remove FFS, i.e., support of 15kHz SCS for FR1 is up to UE capability.
1. 15-22: remove FFS, UE can report the supported DMRS pattern for the optional patterns than the mandated ones in the UE capability signaling (e.g., PC5-RRC signaling).
1. 15-23: remove FFS, i.e., support of open loop power control and RSRP report for unicast can be up to UE capability via e.g., PC5-RRC signaling.

	Panasonic
	- No need of the separation between pre-configuration and configuration.
- We have concern on mode 2 Tx only UE in Rel.16 as how to selectt Tx is unclear within current agreements. 
[Rapporteur] FG 15-3 (mode 2) has FG 15-1 (SL RX) as its prerequisite, so there is no mode 2 TX only UE. 
- No need of the separation between 15-4 and 15-4a.
- 15-17 4 Rx antennas should be simialr to Uu handling with automotive device subscriber with Vehicular UE. 
- On 15-22, our view is this can be informed by the supported band information. For ITS dedicated band, 14 symbols and PSFCH allocation case. For other than ITS dedicated band, the currently specified symbols shoudl be supported.
[Rapporteur] Such restriction may not be needed as the operator may decide to allocate all the 14 symbols for SL in a slot.

	Nokia
	· 15-1: There is no point to having the separation of [by preconfiguration]. The reception feature needs to be equally applicable to pre-configured or Uu-configured. Remove the text in brackets and 15-1a.
· 15-1, component 4: remove brackets on 256QAM MCS table
· 15-1, component 8: the SCS support needs to follow what is supported for Uu in the corresponding band
· 15-2, component 6: the SCS support needs to follow what is supported for Uu in the corresponding band
[Rapporteur] My assumption is that the set of supported SCS may be different in SL and Uu in a band. The proposed restriction can be discussed as the detail of SCS related components.
· 15-3, Remove brackets on [NR Uu or] 
· 15-3, comp. 6: the SCS support needs to follow what is supported for Uu in the corresponding band
· 15-3a: remove the feature
· 15-4: remove component [3] and the text “[based on pre-configured parameters for GNSS based synchronisation in case of P0, P1, P2 and P6 priority sources]”
· 15-4a remove the feature
· 15-21: the SCS support needs to follow what is supported for Uu in the corresponding band
· 15-22: Needs more precise definition of what are the possible values
[Rapporteur] Updated as proposed.


	Huawei, HiSilicon
	We agree with the rapporteur that there might be more than one basic FGs. If a UE supports NR SL, then the UE must support several basic FGs.
Our comments are as follows.
FG 15-1 and FG 15-1a: We propose to confirm the FFS that 15-1 should be a basic FG. This is because UE may need to work in OOC scenarios where UE capabilities cannot be negotiated with the gNB. In this setting, the UE should be able to receive NR sidelink based on pre-configuration. For 15-1a, we think it is a per-band capability.
15-1
“Note”    FFS: This is the basic FG for sidelink
“Mandatory/Optional”    Optional with capability signaling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.
15-1a
“Per band
We agree that 15-10 is essential for NR UE capability signalling, but it is proposed all the UE supporting NR SL should support 256QAM reception.
15-1    4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].

15-1a    4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].
And accordingly, we recommend to delete the notes in 15-10.
15-10
“Note”    Reception of 256QAM is FFS.
For component 2 and component 3 of 15-1/15-1a, we would like to clarify that the value range of a component can be different per SCS. This is to reflect, as an example, that the maximum possible number of PSCCH blind decodes X (in component 2) or the maximum possible number of RBs to receive (in component 3) will be different per SCS for a given bandwidth. 
15-1
“Note”    Component-2 candidate value set: {valueX11, valueX12, …} for 15kHz SCS, {valueX21, valueX22, …} for 30kHz SCS, {valueX31, valueX32, …} for 60kHz SCS, {valueX41, valueX42, …} for 120kHz SCS
Component-3 candidate value set: {valueY11, valueY12, …} for 15kHz SCS, {valueY21, valueY22, …} for 30kHz SCS, {valueY31, valueY32, …} for 60kHz SCS, {valueY41, valueY42, …} for 120kHz SCS
Component 7, this should be removed. The relevant point is the supported rank of tx/rx the device supports, which is captured by FG 15-18, 15-19, while the number of physical antennas on a device should not be part of the capability assumptions (it is always unknown to 3GPP specs).Based on the same reason, FG 15-17 should be removed. 
15-1    7) UE supports 2 receive antennas.
15-1a    7) UE supports 2 receive antennas.
15-17    4Rx antenna
For component 8, which SCS(s) should be put here should be FFS, e.g. whether 30 kHz and/or 60 kHz. 
15-1 [FFS: 8) 30 kHz SCS is supported for FR1.] 
15-1a/15-2 /15-3/15-3a same as 15-1

FG 15-2: n38 licensed band has been specified by RAN4 as a dedicated sidelink carrier. In order to fully control the sidelink licensed spectrum and perform better QoS assurance for sidelink communication, Mode 1 is the only choice for sidelink communication operating on licensed band such as n38. We propose to confirm the FFSs. Also, “[in licensed spectrum]” is added to the first FFS for better clarification.
FFS: This is the basic FG for sidelink in licensed spectrum and optional FG for ITS band.
FFS: For UE supports NR sidelink in licensed spectrum, UE must indicate this FG is supported.

Also see our comment below on the possible FG 15-23 (power control), where we propose to add:
15-2
Component 7: Support open loop power control and RSRP report in case of unicast
[Rapporteur] Different views are observed on mandating OLPC based on SL pathloss, so further discussion is needed.

FG 15-3 and FG 15-3a: FG 15-3 is mode 2 transmission configured [by NR Uu or] preconfiguration. This would assume that UE has to support both methods, differently than the model proposed for FG 15-1/15-1a. We think that the same capability structure makes sense for mode 2, so that the UE can choose whether to implement Uu interfaces on top of PC5 or not. Thus [NR Uu] should be removed from 15-3, and 15-3a should be included.
15-3    Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration.
In component 1: 1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by [NR Uu or] preconfiguration. Up to [B] sidelink processes are supported.
15-3a    FFS: Transmitting NR sidelink mode 2 configured by NR Uu

Also see our comment below on the possible FG 15-23 (power control), where we propose to add:
15-3 and 15-3a:
Component 7: Support open loop power control and RSRP report in case of unicast

FG 15-4, and 15-4a: We think the relevant point for UE capabilities is the synchronization source types the UE can receive: other UE (i.e. S-SSB), GNSS, gNB, eNB. Whereas 15-4a appears to consider a capability per sync priority level, which will result in an unnecessary number of separate FGs. The current structure says that other UE and GNSS are components of the basic FG (and thus mandatory for sidelink), and 15-15 indicates if eNB can be used.
However, support of gNB is currently missing, but should be optional since a sidelink-only UE without Uu interfaces should be defined. This should be added as a new FG, e.g. 15-15a or 15-4a (replacing the current 4a)
15-4    S-SSB for NR sidelink mode 1 and 2 [based on pre-configured parameters for GNSS based synchronisation in case of P0, P1, P2 and P6 priority sources]
3) [UE supports GNSS based synchronisation based on P0, P1, P2 and P6 priority order of synchronisation sources]
15-4a    FFS: Separated FG(s) for other synchronization priorities.

New FG 15-15a:
15-15a
“Feature group”    gNB type synchronization source for NR sidelink
“Components”    1) UE can transmit or receive NR sidelink based on the synchronization to a gNB
Other columns as per 15-15, except “No” to applicable to capability exchange between UEs (not applicable to S-SSB transmission).

FG 15-11: Support of unicast and groupcast are key differentiating features for NR-V2X. It is important that they are not deployed in a weak form at first by UEs that may remain in the field for many years. PSFCH should be a mandatory feature if a UE supports NR SL. We propose to confirm the FFSs.
“Note”    FFS: This is the basic FG for sidelink.
“Mandatory/Optional”    FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

FG 15-14: We agree that SL CSI should be considered as an optional capability for NR UE. This feature should be a basic FG. Introduction of unicast sidelink with CSI is one of the clear differentiators for NR V2X compared to LTE V2X. Also note that the “2-32 Basic CSI feedback” feature is mandatory without capability signalling for NR Uu , indicating we should re-use the relevant aspect of NR Uu design in this case. 
“Applicable to the capability signalling exchange between UEs (V2X WI only)”    No
“Note”    This is the basic FG for sidelink.
“Mandatory/Optional”    Optional with capability signalling. For UE supports NR sidelink, UE must indicate this FG is supported.
[Rapporteur] Different views are observed on SL CSI reporting, so further discussion is needed.
FG 15-15: See above comment related to FG 15-4.
FG 15-17: This FG should be removed for the reasons given under 15-1 component 7. That is, the relevant point is the supported rank of tx/rx the device supports, which is captured by FG 15-18, 15-19, while the number of physical antennas on a device should not be part of the capability assumptions (it is always unknown to 3GPP specs).
FG 15-18 needs clarification. It is provided a “Yes” regarding the capability signalling exchange between UEs. Irrespective of whether the RX UE supports PSSCH reception with 1 MIMO layer or 2 MIMO layers, the signalling on sidelink of TX UE’s transmission capability seems unnecessary. In this case, the sidelink capability signaling column should be set to “No”. However, it is certainly relevant for the gNB to know for mode 1 use.
15-18
“Need for the gNB to know if the feature is supported”    Yes
“Applicable to the capability signalling exchange between UEs (V2X WI only)”    YesNo

FG 15-23: Sidelink power control needs to be supported by all V2X UEs, because otherwise interference is uncontrollable on sidelink, even when under control of the network. There is no agreement for how sidelink power control might be handled with SL-RSRP reporting. Instead of being a separate FG, this can be added as a component to 15-2, 15-3, 15-3a.
New FG: Similar to LTE-V, we propose to add a FG that addresses the number of multiple reference TX/RX timings. According to RAN4 discussion, timing between {gNBs and gNBs} or {eNBs and gNBs} will not be aligned in general, and each may be different than GNSS. Thus the network needs to know how many different timings the UE can be configured with.
15-x
“Feature group”    The number of multiple reference TX/RX sidelink timings
“Components”    1) UE supports [K] reference TX/RX sidelink timings
 “Applicable to the capability signalling exchange between UEs (V2X WI only)”    No
 “Type (the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)”    Per band
“Need of FDD/TDD differentiation”    No
“Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”    N.A.
“Note”    This parameter indicates the number of multiple reference TX/RX sidelink timings counted over all the configured sidelink carriers for V2X sidelink communication. Component-1 candidate value set: {value1, value2, …}
“Mandatory/Optional”    Optional with capability signalling.	


	Intel
	Comments on components and FFS in the list:
· 15-1, 4) 256-QAM reception is not supported in FR2
· 15-1, 6), needs to be carefully checked whether this component is required. In our understanding NR does not specify soft-buffer size requirement 
· 15-1, 7) Clarify that UE supports min 2 receive antennas
· 15-1, 8) OK to make 30 kHz SCS as mandatory for V2X in FR1
· 15-1a, OK to make separate capability on a UE controlled by NR Uu configuration
· 15-2, 1) [8] configurations could be made a capability-based number
[Rapporteur] A similar issue may be considered in URLLC features and my understanding is that the current discussion status there is a single the number of supported CGs defined for a UE supporting multiple CGs. I propose to keep the current list and this may be discussed further as a detail of 15-2.
· 15-2, 2) 256-QAM is not supported for transmission in FR2

· 15-3, 15-3a, OK to make separate capability on a UE configured by NR Uu or by pre-configuration
· 15-3, 15-3a, 15-2 OK to limit to rank-1 support only
· 15-4 can be split on S-SSB transmission and reception. Unclear why only GNSS based synchronization is mentioned and what is the assumption on gNB/eNB based synchronization as well as P3, P4, P5 support
[Rapporteur] As many companies proposed to have this as the basic FG, my proposal is to keep the current structure. Aspects related to the synchronization procedure are updated.
· 15-10 – support is limited to FR1 only
· [Rapporteur] 256 QAM TX is already per band capability and no restriction is necessary in this list. Whehter the actual performance requirement will be defined is up to RAN4.
· 15-17 – It seems the intention is to say that UE supports min 4 RX antennas. It is up to RAN4 to discuss whether additional requirements for 4RX to be introduced and thus to decide on the need for this capability
· 15-18, 15-19 – Clarify that it is supported for unicast communication only, that implies UE capability exchange
[Rapporteur] Unclear if this capability should be limited to unicast. If a UE supports rank 2 TX in unicast, nothing seems to block applying rank 2 TX to groupcast or broadcast. How to do the rank adaptation is a different issue, and it does not affect the TX capability itself.
· 15-20, 15-21, OK to make 15 and 60 kHz SCS optional. Support of extended CP for 60 kHz also needs to be separated from the normal CP
· 15-22, OK to make shorter SL slots optional
· 15-23, OK to make OLPC optional capability

Additional proposals not reflected in the list:
· Propose to add a feature for TX parameter adaptation (MCS range, #of subchannels, # of ReTx) based on TX UE absolute speed
[Rapporteur] My proposal is not to introduce this as the expected implementation impact is low (only the UE internal operation) and no searpate FG was defined in LTE V2X.
· Propose to split feature of SSB transmission and reception on separate capability for transmission and reception (UEs supporting Mode-1 only do not need to support SSB reception SSB)
[Rapporteur] Seems that the majority view is to have mode 2 TX in the basic FG.
· Propose to add a capability on number of RX HARQ processes for Mode-1 and Mode-2 communication
[Rapporteur] I think the number of sidelink processes in 15-1 covers this.
· Propose to add a capability on inter-RAT communication/processing time for resolution of in-device coexistence conflicts
· Propose to add a capability on number of simultaneous resource selection processes for UEs supporting Mode-2 communication
[Rapporteur] I think the number of sidelink processes in 15-3 covers this.
· Propose to add a capability for PSCCH/PSSCH preparation time for UEs supporting Mode-1 communication if multiple PSCCH/PSSCH preparation times are agreed
[Rapporteur] Propose to consider this once the related agreement is made

	Qualcomm
	 FG 15-3: transmission with the 256-QAM MCS table is already listed as a separate capability (15-10) and can be removed from this feature. 
 256-QAM reception: a separate feature should be listed. 
 FG 15-9: reporting the value X (as in Feature 15-7) is missing from this feature. 
[Rapporteur] This is based on RRC signaling so no precise timing needs to be defined.
 FG 15-15: could you clarify that this is for both eNB/gNB, not only eNB?

	Apple
	1. We think the basic feature groups include [15-1], [15-2], [15-3], [15-4] and [15-11].
1. We do not think it is necessary to separate [15-1] and [15-1a], to separate [15-3] and [15-3a], as NR UE can always receive configuration from gNB, and hence [15-1a] has no difference from [15-1]; [15-3a] has no difference from [15-3]. 
1. We are not sure why features [15-1]-[15-3] indicate “30 kHz SCS is supported for FR1”, and make other SCS optional. 
In feature [15-11], the fourth component should be “UE can report sidelink HARQ-ACK to gNB via PUCCH or PUSCH when it is operating in NR sidelink mode 1.”

	Rapporteur (LGE)
	Resonse to some comments can be found above (mostly about why they are not reflected in the update).
The following summarizes the update made in this version
Basic FGs: 15-1, 15-2, 15-3, 15-4, 15-11 are indicated as basic FGs by following majority input. Note that 15-2 is considered as basic FG only in licensed spectrum.
15-1:
· FFS is added to Component 6 as Intel proposed.
· Component 7 (2 RX antenna) is removed as per the comments that it is not seen in the specification as a part of UE capability.
· UE reports the set of supported SCS by Compoent 8. It can be discussed whether a certain SCS is mandatory.
· CP length can be discussed, e.g., whether a UE supports both CP length or reports its capability.
· It can be discussed whether the UE capability on the number of PSCCHs and RBs is dependent of SCS as Huawei commented.
15-2 and 15-3:
· 256 QAM MCS table is deleted as it was agreed that 256 QAM TX is optional.
· Compoent 5 (rank 1 TX) is removed as it can be inferred by “Consequence if the feature is not supported by the UE” of 15-18
15-4:
· FG name is revised to clarify that a UE can use GNSS and S-SSB as the synchronization reference. As it does not support eNB or gNB before supporting 15-15 and 15-15a, it needs to clarify that only the synchorizaiton procedure in Component 3 (GNSS is the top priority and P0, P1,P2, P6 are used) can be supported by the UE.
· 15-4a is removed and other synchronziaion procedures are explained in 15-15 and 15-15a.
15-5: Its prerequisite is updated 
15-6: FFS is added on whether to have candicate values for the conflict resolution time as Intel proposed.
15-10 and 15-10a: As RAN2 needs to consider the FG signaling structure, it is proposed to continue discussion on 256 QAM RX by making a searpate FG 15-10a with FFS.
15-11: PUSCH is added as a tool for SL HARQ-ACK report.
15-14: Whether to report this capability to gNB can be FFS. For example, if RAN1 agrees that SL CSI reporting is enabled/disabled in a resource pool basis (currently FFS in the RRC parameter list), gNB may need to know this capability for the proper configuration.
15-15 and 15-15a
· 15-15 would make sense as an NR UE may support no LTE features. 15-15a is made to separate a FG for gNB-based synchronization and companies may consider having 15-15a as another basic FG.
· If a UE supports 15-4 and this feature, the UE can support all the synchronization procedures, including the two cases not explained in 15-4.
15-17: It is removed for the reason in 15-1. If RAN4 specifies additonial UE requirement for the 4 RX UE, RAN4 can propose a separate FG.
15-18 and 15-19:
· It is my understanding that rank 2 transmission is optional in NR Uu uplink. So it seems okay to keep 15-18 optional. 15-19 can be FFS.
· Need to report this capability to gNB is FFS for the reason explained in 15-14.
15-20 and 15-21: They are removed for the reason explained in 15-1.
15-22: Most companies seem to agree that this can be a separated FG. The number of symbols are enumerated. 
15-23: It is clarified that this is for SL pathloss based power control.
15-24: A new FG is added with FFS as per Huawei’s comment. Note that not supporting this capability means UE can use only a single synchronization reference at a time. Companies are encouraged to consider whether to define this FG and, if so, how the sidleink synchronization will be affected.
Rapporteure proposes to include the following aspects in the future discussions:
1. Details of the components in 15-1, 15-2, 15-3 inclinding whether to report CP length as UE capability, the candidate values of the components, the number of soft bits, etc.
1. Whether to separate FG according to the configuration method (i.e., whether to define 15-1a and 15-3a)
Note: It was observed that majority proposed to make a single FG for SL RX and mode 2 TX (i.e., remove 15-1a and 15-3a) but still some companies seem to keep them.
1. Whether to define a set of candidate values in 15-6
1. Whether to define follwoing FGs and/or make them mandatory or optional
· 256 QAM RX (15-10a)
· SL CSI reporting (15-14)
· Rank 2 PSSCH reception (15-19)
· SL pathloss based power control (15-23)
· Support of multiple synchronization references (15-24)
Note: The synchronization procedure RAN1 agreed so far selects only one synchronization reference and this is the same in LTE V2X, so it seems difficult to introduce SL TX with multiple synchronization references at this moment (we may need to consider impact on other aspects such as which packet is to be transmitted with which reference). Rapporteur suggests limiting the potential introduction of multiple references to RX considering Rel-12 D2D has such feature in the context of the inter-cell D2D. Rapporteur also suggeset that companies consider the specification impact necessary to support multiple references (note that inter-cell D2D support impacted RAN1, 2, and 4 in Rel-12).
· Capabiltiy on LTE SL TX and RX
Note: As I responded to ZTE, gNB needs to know LTE SL capability of a UE in order to operate NR Uu controlling LTE SL. On the other hand, all the LTE SL capabiltiies are defined in 36 series and they might be reported by a proper signaling mechanism without directly adding them into this list. As an example, we may add a note in 15-7 and 15-9 that the LTE SL capabilities need to be reported to gNB when a UE indicates these FGs. As this is a new issue raised during the related discussion, Rapporteur would like to invite companies input.
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	16. NR_eMIMO



	16-1
	Multi-beam operation 
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS whether to be a separate UE feature, e.g. 16-1a)
1. FFS: Support of group-based reporting for L1-SINR
1. Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH (FFS whether to be a separate UE feature, e.g. 16-1b)
1. Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS (FFS whether to be a separate UE feature, e.g. 16-1c)
1. The maximum number of PUCCH resources per BWP for simultaneous spatial relation update (FFS whether to be a separate UE feature, e.g. 16-1c)
1. Support of default spatial relation pathloss reference RS for dedicated-PUCCH/SRS and PUSCH scheduled by DCI format 0_0
1. [Support of / The maximum number of] spatial relation update for AP-SRS via MAC CE (FFS whether to be a separate UE feature, e.g. 16-1c)
1. The maximum number of configured pathloss reference RS update for PUSCH/SRS/PUCCH via MAC CE (FFS whether to be a separate UE feature, e.g. 16-1c)
1. FFS: The maximum number of activated pathloss reference RS update for PUSCH/SRS/PUCCH [across CCs, within a slot across all CCs]  (FFS whether to be a separate UE feature, e.g. 16-1c)
1. The maximum number of SCells for SCell beam failure recovery  (FFS whether to be a separate UE feature, e.g. 16-1d)
1. FFS: Support of PUCCH-BFR (FFS whether to be a separate UE feature, e.g. 16-1d)
1. FFS: The maximum number of CSI-RS and/or SSB resources for new beam identification of SCell BFR [across all CCs, within a slot across all CCs] (FFS whether to be a separate UE feature, e.g. 16-1d)
1. FFS: Densigy of CSI-RS for SCell BFR

The components in FG 16-1 are separated into individual FGs from 16-1a to 16-1g as follows.
	
TBD for #1
2-1, 2-4 for #2 
2-53, 2-59 for #3-#6
8-2 for #7
2-31 for #8
	
	N/A
	
	TBD
[Per band for #1, #2, #5, #6
Per UE for , #7, #8
Per BC for #3, #4]
	N
	N for #1, #2, #7, #8
Y for #3 - #6
	
	
	Optional

	
	16-1a
	L1-SINR reporting
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS details on the sub-components, e.g., FG 2-24)
1. FFS: Support of group-based reporting for L1-SINR
	TBD 
	
	N/A
	
	TBD
[Per band]
	N
	N
	
	
	TBD

	
	16-1b
	TCI state activation and spatial relation update
	1. [Support of / maximum number of lists for] Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH (FFS whether to be a separate UE feature, e.g. 16-1b)
1. [Support of / maximum number of lists for] Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
1. [Support of / The maximum number of] PUCCH resource groups per BWP for simultaneous spatial relation update
1. FFS: details on whether/how to indicate band pairs which can share the same DL TCI state
1. FFS: details on whether/how to indicate band pairs which can share the same UL spatial relation info
	Component 1: 2-1, 2-4
Component 2: 2-59, 2-60
Component 3: 2-53, 2-59, 4-24
	
	N/A
	
	TBD
[Per BC or per band]
	N
	Y
	
	
	TBD

	
	16-1c
	Default spatial relation
	Support of default spatial relation and pathloss reference RS for dedicated-PUCCH/SRS and PUSCH scheduled by DCI format 0_0
	2-53, 2-59
	
	N/A
	
	TBD
[Per band]
	N
	Y
	
	
	TBD

	
	16-1d
	MAC CE spatial relation update for AP-SRS
	[Support of / The maximum number of] spatial relation update for AP-SRS via MAC CE (FFS whether to be a separate UE feature, e.g. 16-1c)
	2-53, 2-59
	
	N/A
	
	TBD
[Per UE]
	N
	N
	
	
	TBD

	
	16-1e
	Pathloss reference RS activation via MAC CE
	1. The maximum number of configured pathloss reference RSs for PUSCH/SRS/PUCCH via MAC CE by RRC for MAC-CE based pathloss reference RS update (FFS whether to be a separate UE feature, e.g. 16-1c)
1. FFS: The maximum number of activated pathloss reference RS update for PUSCH/SRS/PUCCH [across CCs / within a slot across all CCs / per CC] (FFS whether to be a separate UE feature, e.g. 16-1c)
1. FFS: Number of measurement samples N to apply newly activated pathloss reference RS
	8-2, 8-3
	
	N/A
	
	TBD
[Per UE]
	N
	N
	
	
	TBD

	
	16-1f
	SCell beam failure recovery
	1. The maximum number of SCells for SCell beam failure recovery  (FFS whether to be a separate UE feature, e.g. 16-1d)
1. FFS: Support of PUCCH-BFR (FFS whether to be a separate UE feature, e.g. 16-1d)
1. FFS: The maximum number of CSI-RS and/or SSB resources for new beam identification of SCell BFR [across all CCs / within a slot across all CCs / per CC] (FFS to replace this component to 14)
1. FFS: Densigy Density of CSI-RS for new beam identification for SCell BFR 
	2-31
	
	N/A
	
	TBD
	N
	
	
	
	TBD

	
	16-1g
	FFS: Resources for beam management, pathloss measurement, and BFR
	1. FFS: The maximum number of SSB/CSI-RS resources across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification.
1. FFS: The maximum number of SSB/CSI-RS resources across all CCs for pathloss measurement
1. FFS: The maximum number of SSB/CSI-RS resources across all CCs for BFD
1. FFS: The maximum number of SSB/CSI-RS resources across all CCs for new beam identification
	
	
	N/A
	
	TBD
	N
	
	
	
	TBD

	
	16-2
	Multi-TRP operation 
	Multi-DCI-based: (FFS whether to be a separate UE feature, e.g. 16-2a)
1. The maximum number of CORESETs configured per “PDCCH-Config”
1. The maximum number of CORESETs configured per CORESETPoolIndex (if configured) per “PDCCH-Config”
1. The value of R=[1,2] for BD/CCE 
1. Whether the UE shall rate match around configured CRS patterns which is associated with CORESETPoolIndex  (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex
1. The maximum number of PUCCH transmissions within a slot
1. Support of fully/partially time/frequency overlapped PDSCH reception (PDSCHs overlapping  types in time and frequency domain) and out of HARQ process.
1. Support of two PDSCH scrambling sequences per serving cell
1. Support of default QCL assumption per CORESETPoolIndex
1. The maximum number of activated TCI states
1. FFS: The maximum number of MIMO layers of scheduled PDSCHs
1. Support of separate HARQ-ACK and/or joint HARQ-ACK
Single-DCI-based: (FFS whether to be a separate UE feature, e.g. 16-2b)
1. Whether supporting two PTRS ports
1. Support of new DMRS entries
1. Support of default QCL assumption with two TCI states
1. FFS: Support of URLLC scheme 1a
1. Support of FDMSchemeA
1. Support of FDMSchemeB
1. Support of TDMSchemeA
1. Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16 
1. For FDMSchemeB, whether the UE can support CW soft combining
1. Supported maximum TBS size for TDMSchemeA
1. Supported maximum TBS size according to RepNumR16 in PDSCH-TimeDomainResourceAllocation
1. FFS: TCI state mapping to PDSCH transmission occasions (Cyclical mapping  or Sequential mapping)

The previous components in FG 16-2 are separated into individual FGs from 16-2a to 16-2b-5 as follows.
	TBD
	
	N/A
	
	TBC
[Per band]
	N
	TBD
	
	
	TBD

	
	16-2a
	Multi-DCI based multi-TRP
	Basic components:
1. The maximum number of CORESETs configured per “PDCCH-Config”
1. The maximum number of CORESETs configured per CORESETPoolIndex ( if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per “PDCCH-Config”
1. The value of R=[1,2] for BD/CCESupport of fully/partially time/frequency overlapped PDSCH reception (PDSCHs overlapping  types in time and frequency domain)
1. Support of out-of-order operation for PDCCH to PDSCH (FFS whether to be a basic component)
1. Support of out-of-order operation for PDSCH to HARQ-ACK (FFS whether to be a basic component)
1. Support of out-of-order operation for PDCCH to PUSCH (FFS whether to be a basic component)
1. FFS: The maximum number of activated TCI states
1. FFS: The maximum number of MIMO layers of scheduled PDSCHs
1. FFS: the maximum number of CCs supporting multi-DCI based multi-TRP

Optional components:
1. Whether the UE shall rate match around configured CRS patterns which is associated with CORESETPoolIndex  (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex
1. FFS: Support of two PDSCH scrambling sequences per serving cell
1. Support of default QCL assumption per CORESETPoolIndex
1. Support of separate HARQ-ACK
1. Support of joint HARQ-ACK
1. Support of two TDMed long PUCCHs in a slot

	TBD
	
	N/A
	
	TBD [per band / per FSPC]
	N
	TBD
	
	
	TBD

	
	16-2b
	Single-DCI based multi-TRP
	Basic component(s):
1. FFS: Support of MAC CE to activate multiple TCI states for a TCI codepoint
1. FFS: Number of CCs supporting single-DCI based multi-TRP operation

Optional components:
1. Support of default QCL assumption with two TCI states
	TBD
	
	N/A
	
	
	N
	TBD
	
	
	TBD

	
	16-2b-1
	Single-DCI based SDM scheme
	1. FFS: Support of  DCI indication of of 2 TCI states by a codepoint and DMRS ports within two CDM groups
1. Whether supporting two PTRS ports
1. FFS Support of DMRS entry {0, 2, 3}

	16-2b, TBD
	
	N/A
	
	
	N
	TBD
	
	
	TBD

	
	16-2b-2
	Single-DCI based FDMSchemeA
	Support of FDMSchemeA

	16-2b, TBD
	
	N/A
	
	
	N
	TBD
	
	
	TBD

	
	16-2b-3
	Single-DCI based FDMSchemeB
	1. Support of FDMSchemeB
1. For FDMSchemeB, whether the UE can support CW soft combining

	16-2b, TBD
	
	N/A
	
	TBD [per FSPC]
	N
	TBD
	
	
	TBD

	
	16-2b-4
	Single-DCI based TDMSchemeA
	1. Support of TDMSchemeA
1. Supported maximum TBS size for TDMSchemeA

	16-2b, TBD
	
	N/A
	
	
	N
	TBD
	
	
	TBD

	
	16-2b-5
	Single-DCI based inter-slot TDM
	1. Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16 
1. Supported maximum TBS size according to RepNumR16 in PDSCH-TimeDomainResourceAllocation
1. FFS: TCI state mapping to PDSCH transmission occasions (Cyclical mapping  or Sequential mapping)
	16-2b, TBD
	
	N/A
	
	
	N
	TBD
	
	
	TBD

	
	16-3
	eType-II codebook 
	Regular eType-II (FFS whether to be a separate UE feature, e.g. 16-3a)
1. FFS: {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II
1. 8 parameter combinations (FFS: Value of L per the number of antenna ports)
1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional)
1. Rank 1 to 4
1. CBSR 
1. Rank restriction
1. FFS: UCI omission
1. FFS: The maximum number of configured aperiodic CSI Report Settings
1. FFS: Support of mixed codebook types
Port selection eType-II (FFS whether to be a separate UE feature, e.g. 16-3b)
1. FFS: {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II
1. 6 parameter combinations (combos with L=6 don’t apply) (FFS: Value of L per the number of antenna ports)
1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional)
1. Rank 1 to 4
1. Rank restriction
1. FFS: UCI omission
1. 	FFS: The maximum number of configured aperiodic CSI Report Settings
1. FFS: Support of mixed codebook types

The components in FG 16-3 are separated into individual FGs 16-3a and 16-3b as follows.
	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	
	16-3a
	Regular eType-II
	Basic components:
1. FFS: {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II
1. 8 parameter combinations (FFS: Value of L per the number of antenna ports)
1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1
1. Rank restriction
1. FFS: UCI omission

Optional components
1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2
1. Rank 1 to 4 Support of rank 3,4
1. CBSR 
1. FFS: The maximum number of configured aperiodic CSI Report Settings
1. FFS: Support of mixed codebook types

	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	
	16-3b
	Port selection eType-II
	Basic components:
1. FFS: {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II
1. 6 parameter combinations (combos with L=6 don’t apply) (FFS: Value of L per the number of antenna ports)
1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1
1. Rank restriction
1. FFS: UCI omission

Optional components:
1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2
1. Rank 1 to 4 Support of rank 3,4
1. FFS: The maximum number of configured aperiodic CSI Report Settings
1. FFS: Support of mixed codebook types

	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	
	16-4
	Low PAPR DMRS for DL
	Low PAPR DMRS for PDSCH
	TBD 
	
	N/A
	
	Per UE
	N
	N
	
	
	[Optional]

	
	16-5
	Power-efficient UL transmission
	UL full power transmission (mode [0], 1, 2)
1. Supported UL full power transmission mode ([mode 0], mode 1, mode 2, [mode1AndMode2])
1. FFS: New UL codebook set(s) per supported mode
1. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]
1. FFS: Number of ports per SRS resource
1. FFS: Maximum number of different spatial relationship info for all SRS resources for usage set to ‘codebook’ in a resource set
1. TPMI group which delivers full power
Note: UE indicating mode 2 shall support full power transmission for 1 antenna port

The components in FG 16-5 are separated into individual FGs from 16-5a to 16-5c as follows.
	 [2-13, 2-14] for #1-#3
	
	N/A
	
	Per UE
	N
	N
	
	
	TBD 

	
	16-5a
	UL full power transmission mode 0
	1. Supported UL full power transmission [mode 0]
1. Number of Tx to support mode 0: {2Tx, 4Tx, 2Tx_4Tx}
	2-13, 2-14
	
	N/A
	
	FFS: Per FS or Per band or Per band per BC
	N
	N
	
	
	TBD

	
	16-5b
	UL full power transmission mode 1
	1. Supported UL full power transmission mode 1
1. Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}
1. FFS: New UL codebook set(s) per supported mode per supported Tx
	2-13, 2-14
	
	N/A
	
	FFS: Per FS or Per band or Per band per BC
	N
	N
	
	
	TBD

	
	16-5c
	UL full power transmission mode 2
	1. Supported UL full power transmission mode 2
1. Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}
1. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.
1. FFS: Number of ports per SRS resource
1. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set
1. TPMI group which delivers full power. FFS on details for supported number of Tx.
Note: UE indicating mode 2 shall support full power transmission for 1 antenna port
	2-13, 2-14
	
	N/A
	
	FFS: Per FS or Per band or Per band per BC
	N
	N
	
	
	TBD

	
	16-6
	Low PAPR DMRS for UL

	1. For PUSCH without transform precoding
1. For PUSCH with transform precoding and with pi/2 BPSK modulation
1. For PUCCH format 3 and/or PUCCH format 4 with transform precoding and with pi/2 BPSK modulation

The components in FG 16-6 are separated into individual FGs 16-6a and 16-6b as follows.
	TBD for #1-#3

	
	N/A
	
	Per UE
	N
	N
	
	
	TBD

	
	16-6a
	Low PAPR DMRS for PUSCH
	1. For PUSCH without transform precoding
1. For PUSCH with transform precoding and with pi/2 BPSK modulation

	TBD
	
	N/A
	
	FFS: Per band
	N
	N
	
	
	 FFS: Optional with capability signalling

	
	16-6b
	Low PAPR DMRS for PUCCH
	For PUCCH format 3 and/or PUCCH format 4 with transform precoding and with pi/2 BPSK modulation
	TBD
	
	N/A
	
	FFS: Per band
	N
	N
	
	
	 FFS: Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	





	Company
	Comments/Questions/Suggestions

	vivo
	· One general comment about the granularity of feature groups, following the RAN plenary discussion (captured in informational summary in RP-200502), our understanding is that the design with one big feature group with multiple components having individual capability signaling for each component should be avoided. Individual feature groups should be defined instead. 
· On feature group 16-1, suggest following
· Component 3: 
· Add sub-component: UE should be able to report the max number of different QCL-D RS resources in the active TCI states per band combination if configured in this mode;
· Component 4: 
· Add sub-component: UE should be able to report the mMax number of downlink RS resources in the active TCI states and active spatial relation info per band combination if configured in this mode;
· Component 5: 
· In addition to “The maximum number of PUCCH resources per BWP for simultaneous spatial relation update”, add sub-component: UE should be able to report max number of PUCCH resource groups per BWP
· Component 9: Need further clarification on what is meant by activated pathloss RS “within a slot”;  
· About the structure of feature group 16-1, we suggest the following, and each feature group (16-1x) has individual capability signaling reporting
· 16-1a
· The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS whether to be a separate UE feature, e.g. 16-1a)
· FFS: Support of group-based reporting for L1-SINR
· 16-1b: 
· Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH (FFS whether to be a separate UE feature, e.g. 16-1b)
· Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS (FFS whether to be a separate UE feature, e.g. 16-1c) 
· 16-1c
· The maximum number of PUCCH resources per BWP for simultaneous spatial relation update (FFS whether to be a separate UE feature, e.g. 16-1c) 
· 16-1d
· Support of default spatial relation pathloss reference RS for dedicated-PUCCH/SRS and PUSCH scheduled by DCI format 0_0
· 16-1e
· [Support of / The maximum number of] spatial relation update for AP-SRS via MAC CE (FFS whether to be a separate UE feature, e.g. 16-1c)
· 16-1f
· The maximum number of configured pathloss reference RS update for PUSCH/SRS/PUCCH via MAC CE (FFS whether to be a separate UE feature, e.g. 16-1c) 
· FFS: The maximum number of activated pathloss reference RS update for PUSCH/SRS/PUCCH [across CCs, within a slot across all CCs]  (FFS whether to be a separate UE feature, e.g. 16-1c)
· 16-1g
· The maximum number of SCells for SCell beam failure recovery  (FFS whether to be a separate UE feature, e.g. 16-1d) 
· FFS: The maximum number of CSI-RS and/or SSB resources for new beam identification of SCell BFR [across all CCs, within a slot across all CCs] (FFS whether to be a separate UE feature, e.g. 16-1d)
· FFS: Densigy of CSI-RS for SCell BFR -12 and 13 
· 16-1h
· FFS: Support of PUCCH-BFR (FFS whether to be a separate UE feature, e.g. 16-1d)
· On feature 16-2, suggest the following
· For Multi-DCI-based, 
· Add a separate component for PUSCH out of order scheduling
· For single-DCI-based, suggest to further split the following component (transmission scheme) as individual feature group
· 16-2b-1: FFS: Support of URLLC scheme 1a
· 16-2b-2: Support of FDMSchemeA
· 16-2b-3: Support of FDMSchemeB
· 16-2b-4: Support of TDMSchemeA
· 16-2b-5: Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16
· Feature group 16-3 is to be split into multiple feature groups
· Feature group 16-3a
· Supported Regular eType-II
· Feature group 16-3b
· Port selection eType-II
· Feature group 16-5 is to be split into multiple feature groups
· Feature group 16-5a
· Supported UL full power transmission mode [fullpower]
· Feature group 16-5b
· Supported UL full power transmission mode fullpowerMode1
· New UL codebook set(s)
· Feature group 16-5c
· Supported UL full power transmission mode fullpowerMode2
· Support of “TPMI group which delivers full power” is conditional on single or multiple SRS with same number of ports
·  “1 antenna port” is not clear in “Note” 
· The type for all 16-5x features should be per FS (per feature set per band per band combination), and should be for FR1 only. 
· Feature group 16-6
· The meaning of “and/or” in component 3 should be clarified, does it mean UE can indicate support of low PAPR RS for PF3 and PF4 individually? 


	Ericsson
	16-1:
· The Feature group is too large and should be split since multiple of these capabilities are unrelated and can be implemented, tested and deployed independently. The split is shown below
	16-1a
	L1-SINR reporting
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR 
2. Support of group-based reporting for L1-SINR

	
	
	
	
	Per band
	N
	N
	
	Similar structure as for L1-RSRP reporting
	Optional

	16-1b
	Cross CC activations
	1. Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH 
2. Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS 

	2-4 for #1, 2-60 for #2
	
	
	
	Per BC
	N
	Y
	
	
	Optional

	16-1c
	Spatial relation activation of PUCCH resource groups
	Support for spatial relation activation over groups of PUCCH resources
	4-24
	
	
	
	Per band
	N
	Y
	
	All UEs support 4 groups
	Optional

	16-1d
	Default spatial relation
	Support of default spatial relation pathloss reference RS for dedicated-PUCCH/SRS and PUSCH scheduled by DCI format 0_0
	
	
	
	
	Per band
	N
	Y
	
	
	Optional

	16-1e
	MAC CE spatial relation update for AP-SRS
	Support of spatial relation update for AP-SRS via MAC CE
	
	
	
	
	Per UE
	N
	Y
	
	
	Optional

	16-1f
	Pathloss reference RS activation via MAC CE
	Support of activation of pathloss reference RS for PUSCH/SRS/PUCCH via MAC CE
	8-3
	
	
	
	Per UE
	N
	N
	
	All UEs support the maximum number of configured PL RS
	Optional

	16-1g
	SCells for SCell beam failure recovery
	The maximum number of SCells for SCell beam failure recovery  
	2-31
	
	
	
	Per UE
	N
	N
	
	PUCCH-BFR support is mandatory. Number of candidate beams reused from SpCell. Only CSI-RS density 3 is supported.
	Optional



16.2:
· Rather than having a single Feature group for Multi-TRP operation, we think it is better to split 16-2 into multiple feature groups because multiple of these capabilities are unrelated. The UE or gNB need not support all of them to support multi-TRP feature. 
· For Multi-DCI, we suggest to introduce the following feature groups:
· Basic Multi-DCI feature group which contains the basic feature components needed to support the multi-DCI based multi-TRP feature.  Component 6 is needed to use the multi-DCI feature., Additionally, one of separate HARQ-ACK orand joint HARQ-ACK in component 11 needs to be supported to operate multi-DCI.  So component 6 and one of the feedback modes in 11 can be made part of the basic Multi-DCI feature group.  
· Add-on Multi-DCI feature group:  Components 1-5 and 7-10 can be part of this feature group.  The Basic Multi-DCI feature group above should be a Prerequisite feature group for this feature group.
· For Single-DCI, the UE needs to support one of the schemes in components 15-19.  And it makes sense to group the features according to these schemes as follows:
· One feature group can be formed to consist of component 15 to support Scheme 1a.  Components 12 and 13 are only needed if a UE supports Scheme 1a.  Hence, components 12 and 13 can be part of one feature group which has the feature group of component 15 as a prerequisite.
· One feature group can be formed to consist of component 16 to support FDMSchemeA.
· One feature group can be formed to consist of component 17 to support FDMSchemeB.  Component 20 is only needed if a UE supports FDMSchemeB.  Hence, component 20 can be one feature group which has the feature group of component 17 as a prerequisite.
· One feature group can be formed to consist of component 18 to support TDMSchemeA.  Component 21 is only needed if a UE supports TDMSchemeA.  Hence, component 21 can be one feature group which has the feature group of component 18 as a prerequisite.
· One feature group can be formed to consist of component 19 to support Scheme 4.  Components 22 and 23 (if agreed) are only needed if a UE supports Scheme 4.  Hence, components 22 and 23 (if agreed) can be one feature group which has the feature group of component 19 as a prerequisite.   
· We have a few other general comments:
· Component 6:  we are  not sure what “out of HARQ process” mean here,  it should be clarified.
· Component 13: We can be more specific here as the new DMRS port entry refers to {0,2,3}.  Also, we don’t recall any prior agreement to introduce a capability for DM-RS port entry {0, 2, 3}.  So, we can start with an FFS and then discuss further if this component is needed or not.  Suggest to revise this component as ‘FFS: support of new DMRS entries entry {0, 2, 3}’
· Component 15:  Since components 16-19 introduce capabilities for URLLC schemes 2a, 2b, 3, and 4, we think it is reasonable to introduce a capability for this component.  So we are fine to remove the FFS.  Also, scheme 1a is the same as single-DCI based NC-JT.  Since this component should be applicable to both URLLC and eMBB, we suggest to replace ‘URLLC scheme 1a’ with a more general term such as ‘SDMScheme’.
· Component 23:  One of the two types of mapping can be higher layer configured to the UE, and the UE performs the TCI mapping to PDSCH transmission occasions according to the higher layer configuration.  So, we don’t see a strong need to introduce this component. 
· Component 11 should be split into two (one component for separate HARQ-ACK feedback and one component for joint HARQ-ACK feedback).  The separate HARQ-ACK feedback can be part of the Basic Multi-DCI feature group while the joint HARQ-ACK feedback can be part of Add-on Multi-DCI feature group.     
16-5:
· 1.: ‘mode 0’,‘mode 1’, ‘mode 2’ are supported according to agreements and reflected in 38.213.  Regarding naming, one way would be to use the RRC configuration names agreed by RAN2 (‘fullpower’, ‘fullpowerMode1’, ‘fullpoweMode2’) in parameter ul-FullPowerTransmission.  Defining ‘mode1AndMode2’ seems beneficial, since then UEs can support full power in a network that does not support one of Mode 1 or Mode 2.
· 2.: Codebook sets should be further clarified.  A 4 Tx UE can be configured with 2 ports.  So the value range here can be:
· 2 Tx: {not supported or not supported}, or
· 4 Tx non-coherent: {not supported or supported}, or
· 4 Tx partial coherent: {not supported or supported}
· 3.: Agree that the maximum SRS resources in set with different number of ports should be changed only for codebook based operation according to agreement defining Mode 1 and Mode 2 in RAN1#97. The maximum number of SRS resources for Mode 2 can be 2 or 4 resources for both 2 Tx and 4 Tx as agreed in RAN1#98.  When there are e.g. 4 resources used, then the maximum number of resources with different numbers of ports 3 actually 3, which is confusing.  We’d suggest to identify the number of resources that can be configured for mode 2 rather than the number of resources that can have different numbers of ports.  Then 3 should be:
3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’] supported for Mode 2 operation
· 4.: The number of ports per SRS resource should generally be different in order to support mode 2 operation.  However, unless there is some strong reason from a UE implementation perspective to restrict the number of ports per resource, we think this can be left to gNB configuration.  Therefore, we suggest to not include component #4.
· 5.: When the agreement for the maximum number of SRS resources for Mode 2 was reached in RAN1#98, it was also agreed that up to 2 different spatial relation info can be configured for all SRS resources with usage set to ‘codebook’.  This is already specified in 38.214, and we don’t see why a UE feature component is required to reflect this.  Therefore, we suggest to not include component #5.
· 6.: Supported values for currently defined TPMI groups which delivers full power should be as follows.  While defining additional TPMI groups can be discussed, it seems best to address that in the context of a meeting in order to clearly understand the performance gains of these new TPMI groups.
· 2 Tx: {not supported, or either or both of TPMI=0 and TPMI=1 are supported}, or
· 4 Tx non-coherent: {not supported or one of Group 0 – Group 3}, or
· 4 Tx partial coherent: {not supported or one of Group 0 – Group 6}

	LG
	16-1
i. Component1: Unclear on the meaning/necessity of ‘the maximum number of L1-SINR based beam measurement and reporting’. Prefer to define two separate UE features, which are ‘Support of L1-SINR based beam measurement and reporting based on ZP IMR’ and ‘Support of L1-SINR based beam measurement and reporting based on NZP IMR’.
ii. Component5: Unclear why the max. number of PUCCH resources needs to be reported for this feature. Prefer to fall back to ‘support of simultaneous spatial relation update for multiple PUCCH resources’
iii. Component8: Suggest to modify this to ‘The maximum number of configured pathloss reference RSs update for PUSCH/SRS/PUCCH via MAC CE by RRC for MAC-CE based pathloss reference RS update’
iv. Component11: Unclear on the meaning/necessity of this feature. If a UE supports SCell BFR functionality, the UE should support sending BFRQ over PUCCH-BFR. 
v. Component13: Unclear on the meaning/necessity of this feature.
vi. Need to add one more FFS on the value of N for the application timing of newly activated PL RS(s) based on the RAN1#100-e agreement 
16-3 
5. Component 9: Suggest to modify this to ‘FFS: Support of concurrently configured with multiple codebooks’
16-5     
5. Component1: Remove brackets.
5. Component2: It is not needed since the supported codebook subset for mode 1 is clearly defined in 38.212. For mode 2, the supported TPMI group is in component 6.
16-6
Component2: Minor suggestion for clarification on the third bullet as ‘For PUSCH with transform precoding and with pi/2 BPSK modulation and 8-PSK modulation in case of sequence of length 6.’

	Samsung
	Multi-TRP
[On basic feature group and default value]
   For multi-TRP, we suggest to separately discuss basic feature groups for multi-DCI based and single-DCI based schemes.
   - Basic feature group for multi-DCI based multi-TRP:
     > Component-1: The maximum number of CORESETs configured per “PDCCH-Config”. Default value is 1
     > Component-2: The maximum number of CORESETs configured per CORESETPoolIndex (if configured) per “PDCCH-Config”. Default value is 1
     > Component-3: Value of R for BD/CCE. Default value is 1
       > Other components seems optional
- Basic feature group for single-DCI based multi-TRP:
  > No components are necessary. All the components for single-DCI based multi-TRP seems optional.
[On FFS points and components in a feature group]
· FFS on separate features for multi-DCI based and single-DCI based: 
Suggest to make separate features for them, as stated in basic feature group discussion above.
· Component 5: suggest to change the component name ‘The maximum number of PUCCH transmissions within a slot’  Support of two TDMed long PUCCH transmissions within a slot.
The current name seems inappropriate since the maximum number of PUCCH transmissions is same as two in both Rel-15 and Rel-16 as in the following agreement.
	Agreement (RAN1#98)
For multi-DCI based multi-TRP transmission with separate ACK/NACK feedback
· UE is allowed to transmit two TDMed long PUCCHs within a slot
· UE is allowed to transmit TDMed short PUCCH and long PUCCH within a slot
· UE is allowed to transmit TDMed short PUCCH and short PUCCH within a slot
FFS whether/how to use PRI indication with the granularity of sub-slot for eMBB with M-TRP


Except the highlighted part above, support of TDMed {short+long, short+short} PUCCH can be indicated from the existing FGs 4-2, 4-22, 4-22a, and a new component for separate HARQ-ACK.
· FFS on component 10 (FFS: The maximum number of MIMO layers of scheduled PDSCHs): 
Suggest to not have this component. The existing feature (FG 2-3, maxNumberMIMO-LayersPDSCH) is sufficient to indicate max # of MIMO layers for overlapped PDSCHs.
· FFS on component 15 (Support of URLLC scheme 1a)
Suggest to have this component.
URLLC scheme 1a is different from S-DCI based eMBB NC-JT, of which details will be covered in URLLC agenda.
· FFS on component 23 (FFS: TCI state mapping to PDSCH transmission occasions (Cyclical mapping  or Sequential mapping))
Suggest to not have this component. 
First, UE supporting scheme 4 should support at least one of cyclical or sequential mapping. It does not make sense to have separate capabilities for scheme 4 with RepNumR16 > 2 and this mapping scheme, which would be optional.
Next, there’s no clear reason for UE to support one mapping scheme only, and not to support the other one.
MU-CSI
· FFS on Regular eType-II and port selection eType-II: whether to be a separate UE feature
No strong view. Perhaps, separate UE feature makes more sense.
· FFS on component 1: {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II
No need. Can follow R15.
· FFS on component 2: Value of L per the number of antenna ports
Not sure what is FFS here.
· FFS on component 3: R=2 is mandatory or optional
R=2 is optional since the complexity of implementing R=2 can significantly larger than R=1 without much performance gain.
· Component 4: Rank  1 to 4
Already agreed that R=3-4 is optional.
· Component 5: CBSR
Already agreed that amplitude restriction is optional
· FFS on Component 7: UCI omission
Mandatory. Not sure how R16 eTypeII will work if UCI omission is optional.
· FFS on component 8: The maximum number of configured aperiodic CSI Report Settings
No need for R16 eTypeII. In fact, number of CSI resource = 1 (Same as FR15)
· FFS on component 9: Support of mixed codebook types
No need. The use case of mixed codebook configurations is unclear.
Full-power Tx
· On mode [0]: 
Support (since three solutions are supported)
· Component 1: [mode1AndMode2]
Not supported. In real UE implementations, a UE will implement one of the three modes, not multiple of them.
· FFS on Component 2: New UL codebook set(s) per supported mode
Only for Mode1, and non-coherent (NC) or partial coherent (PC) capable UEs. The new codebook sets are already agreed and captured in 212. If a NC/PC UE supports Mode1, it can be configured with the new codebook subsets.
· Component 3: The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’] 
Already agreed to 2 for mode1 and 4 for mode2. No need for further discussion.
· FFS on Component 4: Number of ports per SRS resource
Is this for mode2? For other modes (0,1), it has to be 2 or 4. For mode2, it can be from {1,2,4}.
· FFS on Component 5: Maximum number of different spatial relationship info for all SRS resources for usage set to ‘codebook’ in a resource set
Already agreed to 2 for mode2.
· Component 6: TPMI group which delivers full power
Already agreed to 7 TPMI groups. No need for any discussion.

	OPPO
	For multiple PDCCH based M-TRP transmission, the following UE features should be supported:
1. Support of simultaneously receiving multiple DCIs with different TCI states to schedule multiple PDSCHs
2. Out of order support for PDCCH to PDSCH and/or PDCCH to PUSCH  and/or PDSCH to HARQ-ACK
For single PDCCH based M-TRP transmission, the following UE features should be supported:
1. Support MAC CE to activate multiple TCI states for a TCI codepoint

In 16-1, the following items shall be revised as marked by red:
1. The maximum number of Support of L1-SINR based beam measurement and reporting based on dedicated ZP IMR and/or NZP IMR (FFS whether to be a separate UE feature, e.g. 16-1a); The maximum of number of CMR and/or IMR in L1-SINR based beam measurement and reporting based on dedicated IMR; Support of L1-SINR based beam measurement and reporting based on non-dedicated IMR; The maximum number of CMR in L1-SINR based beam measurement and reporting based on non-dedicated IMR.
5. The maximum number of PUCCH resources groups per BWP for simultaneous spatial relation update (FFS whether to be a separate UE feature, e.g. 16-1c)
       13.  FFS: Density of CSI-RS for new beam identification for SCell BFR


	ZTE
	16-1: Multi-beam operation
Regarding 16-1 Multi-beam operation, there are 11 components which are related to enhancements in different perspectives. It is better to discuss whether the features in 16-1 are mandatory or not case by case for each component.  Consequently, “Optional” in the last column should be replaced by “TBD” first of all.  We may need to split into multiple feature groups for multi-beam, some for mandatory with capability signaling and some for optional.  In addition, the granularity and FR1/FR2 differentiation should be consistent among the same feature group.   Here are more detailed comments on each component.
Component-2: Group-based reporting has been agreed to be supported optionally in Rel-16. The following modification for the component shall be made.
“2.	FFS: Support of group-based reporting for L1-SINR”
Component-3&4&5: We prefer a joint UE feature rather than separate ones;
Component-7: It is confusing about "the maximum number" of spatial relation update for AP-SRS. We prefer to update the component as "Support of spatial relation update for AP-SRS via MAC CE" as we do for other components for TCI/spatial relation update.
Component-9: We prefer to have a fixed value for maximum number of activated pathloss reference RS(s) rather than according to UE capability. As a baseline, up to 4 activated pathloss reference RS(s) can be supported mandatory without capability signaling, which is the same as in Rel-15;
Component-11. The support of PUCCH-BFR shall be mandatory with capability signaling for FR2 and optional for FR1 (as we did for PCell-BFR), in order to guarantee the effectiveness/low-latency of SCell-BFR.
Component-13: Frequency densitgy of CSI-RS for SCell BFR? We prefer to align it with PCell-BFR, i.e., we do not have any further restriction for frequency density of CSI-RS for SCell BFR.
16-2: Multi-TRP
16-2a and 16-2b are needed since single-DCI and Multi-DCI should be separate UE features.
It should be clarified if an individual capability report is needed per each component. If yes, we have some comments as follows. 
Individual capability report is not needed for component 6. Once Multi-DCI is supported by UE, out of order HARQ process must be supported. Otherwise, it is impossible for gNB to implement MTRP in the case of non-ideal backhaul which is the typical scenario for Multi-DCI based MTRP.  Therefore, support of out of order HARQ process depends on the support of FG 16-2a, and the additional capability report for the component 6 is unnecessary.
Individual capability report is not needed for component 7. Support of two scrambling ID is the basic UE capability for Multi-DCI base MTRP. Two PDSCH can be from two TRPs which may belong to different cells. So whether to support separate scrambling ID just depends on the support of  FG 16-2a. 
Component 13 is not needed. Whether to support the new table depends on scheme 1a, i.e. Component 15. Once scheme 1a is supported, the new table will be supported accordingly. So the additional component to support the new table is unnecessary.
16-3 eType II codebook
Component 7 for eType II and  Component 6 for eType II port selection: We don’t think UE capability signaling is needed for UCI omission.
Component 8 for eType II and  Component 7 for eType II port selection: It should be addressed based on previous agreements. It requires an update on an existing UE feature.
16-5 Power-efficient UL transmission
Component-1: The entries of "mode0" and "mode1AndMode2" should be supported. The following modification for the component is recommended:
1.	Supported UL full power transmission mode ([mode 0], mode 1, mode 2, [mode1AndMode2])
Component-2: The new UL codebook set(s) are fixed and only relevant to mode 1 as specified in current spec. Consequently, the bullet should be removed.
Component-4: Why do we need this? Any clarification about the motivation of this component?
Component-5: We support to have this component. We can consider the candidate values of "1", "2" or "4" for this component.


	NTT DOCOMO
	16-1: beam management:
1. We suggest to add new component, based on the following agreement.
1. The maximum number of CSI-RS and/or SSB resources for new beam identification of PCell/PSCell BFR per BWP per a CC (PCell/PSCell)  
We think the agreement is for PCell  BFR, which was discussed in “low latency/low overhead beam management (MB1) agenda, not SCell BFR.
	Agreement (RAN1#96b)
Support the configuration of up to 64 candidate beams for BFR by RRC signalling, without introducing additional MAC CE signalling for down-selecting a subset of beams.
· The total number of RSs for new beam identification and layer 1 RSRP measurement are part of UE capability signaling
This applies per BWP.



1. We think similar UE features (or part of UE features, e.g., item 2) as FG2-24 of Rel.15 (below) would be needed for L1-SINR measurement. Or, similar UE features would be needed for the case when there are SSB/CSI-RS resources for both L1-RSRP and L1-SINR measurement within a slot.
	2-24
	SSB/CSI-RS for beam measurement
	1) The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1 

2) The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP shall not exceed MC_1 

3) The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_2 

4) Supported density of CSI-RS 

5) The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-RSRP shall not exceed MD_1



1. We prefer not to introduce following component (16-1-9), because it limits the max number of supported CCs of this feature. Or, we prefer to update “[across CCs, within a slot across all CCs]” to “per a CC”
9. FFS: The maximum number of activated pathloss reference RS update for PUSCH/SRS/PUCCH [across CCs, within a slot across all CCs]  (FFS whether to be a separate UE feature, e.g. 16-1c)

16-2: Multi-TRP operation:
1. For 16-2-10, we should discuss the following “reported UE MIMO capability” is new UE capability in Rel.16 or FG2-3 in the Rel.15. We are fine to not introduce 16-2-10, but we need to clarify the max number of MIMO layer for multi-DCI is limited by FG2-3 in the Rel.15.
	Agreement(RAN1#AH1901)
For multi-DCI based multi-TRP/panel transmission, the total number of CWs in scheduled PDSCHs, each of which is scheduled by one PDCCH, is up to X and also the total number of MIMO layers of scheduled PDSCHs is up to reported UE MIMO capability, if resource allocation of PDSCHs are overlapped.
· X=2
· FFS: X=3



16-5: Power-efficient UL transmission:
1. For 16-5-1, we propose to remove [ ].
1. Supported UL full power transmission mode ([mode 0], mode 1, mode 2, [mode1AndMode2])
1. We think 16-5-3, 16-5-4, and 16-5-6 are only reported when UE reports “mode2” or “mode1AndMode2”. This information should be also included in the UE feature list.
1. For 16-5-4, we suggest to update the wording, because the number of ports per SRS resource is already reported in component 7 of FG2-53 in Rel.15. The new information which should be reported for Mode 2 is “whether/how-many different number of SRS ports are configured per SRS resource set”. Rel.15 only allows 1, and Mode 2 in Rel.16 allows larger value.
16-5-4: “Number of different ports per SRS resource set”
1. Editorial comments:
16-5-5: “spatial relationship info”


	MediaTek
	· For FG16-1 multi-beam operation,
· Component 1: UE capability signaling should be able to support the following reports that are similar to those in FG2-24, instead of just saying support or not: 
· The total number (sum of periodic/semi-persistent/aperiodic) of 
· SSB/NZP-CSI-RS/CSI-IM resources configured for L1-RSRP/L1-SINR, and 
· BFR resources configured for new beam identification, and  
· BFD resources configured for beam failure detection, and
· Pathloss RS resources configured for pathloss measurement
across all CCs shall not exceed M_1
· The total number of aperiodic NZP-CSI-RS/CSI-IM resources configured for L1-RSRP/L1-SINR across all CCs shall not exceed M_2
· The total number (sum of periodic/semi-persistent/aperiodic) of 
· SSB/NZP-CSI-RS resources to perform measurement on CMR for L1-RSRP/L1-SINR, and 
· BFR resources to perform measurement for new beam identification, and
· BFD resources to perform measurement for beam failure detection, and
· Pathloss RS resources to perform measurement for pathloss
across all CCs within a slot shall not exceed M_3
· The total number (sum of periodic/semi-persistent/aperiodic) of NZP-CSI-RS/CSI-IM resources to perform measurement on IMR for L1-SINR across all CCs within a slot shall not exceed M_4
· Component 2: Agree to include “Support of group-based reporting for L1-SINR” 
· Component 3: The max number of lists of CCs configured for simultaneous TCI state activation across multiple CCs
· Component 4: The max number of lists of CCs configured for simultaneous spatial relation update across multiple CCs
· Component 5: The max number of PUCCH resource groups per BWP
· Component 7: The max number of spatial relations configured for AP-SRS”
· Component 8: “PUCCH” should be removed. “PUSCH/SRS/PUCCH” -> “PUSCH/SRS”
· Component 9: The max number of activated pathloss reference RSs (sum of PUSCH/SRS) across all CCs
Note: This number should include configured pathloss reference RSs for PUCCH. Otherwise, total number (activated number for PUSCH/SRS and configured number for PUCCH) can be larger than 4.
· Component 11: “Support of PUCCH-BFR” is not needed because it is just the same as normal SR transmission.
· Component 12: Propose to merge component 12 into component 1
· Component 13: “Density of CSI-RS for SCell BFR” is not needed

· For FG16-2 multi-TRP operation, since the Single-DCI and Multi-DCI have few common components, this feature should be split into two UE features: 1) FG16-2a: Multi-DCI-based; 2) FG16-2b: Single-DCI-based
· For component 1, candidate values are {2, 3, 4, 5}.
· For component 2, candidate value are {1, 2, 3}.
· For component 6, split it into the following capabilities:
· Out of Order (OOO)  PDSCH (This was agreed to be an optional feature)
· Out of Order (OOO)  PUSCH (This was agreed to be an optional feature)
· Out of Order (OOO)  HARQ-ACK (This was agreed to be an optional feature)
· Indicate supporting PDSCHs overlapping types in time and frequency domain, with bitmap signalling for {fully, partial, non-overlapped_TDM, non-overlapped FDM}
· For component 8, we are supportive but the default QCL behaviour should be further clarified
· For component 9, suggest the maximum number candidate {2,4,8,12,16}
· For component 11, need to distinguish between FR1 and FR2.
· Component 13 should be specified as “Support of DMRS antenna port Tables 7.3.1.2.2-1A/2A/3A/4A in TS 38.212”
· Component 15 should be included and clarified as “Support DCI indication of of 2 TCI states by a codepoint and DMRS ports within two CDM groups”
· Component 23 should be included with candidate value set: {CycMapping, SeqMapping}
· Add a new component “Number of CCs supporting single-DCI based multi-TRP operation”.
· Add a new component “Maximum total number of QCL Type D RSs indicated in a codepoint of a DCI for SDM and FDM” with candidate value set: {1, 2}. The sub-feature is only applicable for FR2 and signaled “per FS”.
· Add a new component “Number of CCs supporting multi-DCI based multi-TRP operation”
· Add a new component “for M-DCI case, indication of total number of simultaneous Rx beams to receive PDSCH/PDCCH”.

· For FG16-3 MU-CSI
· Remove the component “UCI omission”; it should be a mandatory component. 
· Add new item with UE capability report for ‘the maximum number of configured aperiodic CSI Report Settings’. The scope of increasing this value to 8 should be limited to Rel-16, so a new capability signaling is needed. 
· For FG16-5, Power-efficient UL transmission, suggest to split into multiple FGs as UE could support subset of mode 0/1/2. In mode2, for 2TX, 1-port virtualization is already supported (as for DCI 0_0), so no need provide candidate values for number of ports supported in a SRS resource. We suggest to restructure into multiple FGs as follows:
· FG 16-5a:  mode_0
1) Number of Tx support Mode_0: {2Tx, 4Tx, 2Tx_4Tx} 
· FG 16-5b:  mode_1
1) Number of Tx support Mode_1: {2Tx, 4Tx, 2Tx_4Tx}
· FG 16-5c: mode_2
1) Maximum number of different spatial relationship info for all SRS resources for usage set to ‘codebook’ in a resource set: {1,2,}
2) The maximum number of SRS resources with the same spatial relationship info in set with different number of ports: {1,2,}
3) Number of ports per SRS resource for 4TX: {4port, 2port_4port}
· Note: 4port means no virtualization. 2port_4port means virtualization to 2port is supported. 1port is always support (like single antenna mode for DCI 0_0).
4) TPMI group which delivers full power

	Nokia
	· 16-1: Regarding the FFS points on potentially having separate features from some of the components, it is very important to ensure some feature groups remain together in either case, such that there are meaningful feature groups for L1-SINR, spatial relation update, pathloss reference RS, and Scell beam management
· 16-2: Multi-DCI-based and Single-DCI-based could be separate feature groups.
· 16-2: Clarify if “the maximum value” means that the maximum possible value in the specs is supported or is the intention to indicate a value by capability signaling. E.g. comp 5 and 9.
· 16-2, comp. 10: the maximum should apply for the overall number of layers the UE is expected to receive, and not individually per TRP.
· 16-2, comp. 15: OK to include it
· 16-3: per band indication, same as Rel-15 type II
· 16-3: it is possible to split the regular eType-II and port-selection eType-II in two features, as it has been agreed already that they are supposed to have different capabilities
· 16-3, comp 2: This capability should only indicate support for L=6 due to RAN1 agreement.
· 16-3, comp 3: optional only for N3>19, and mandatory otherwise if 16-3 is supported.
· 16-3, comp 4: this capability should only indicate support for RI>2, based on RAN1 agreement.
· 16-3, comp 6 and 7: no need for associated capability signaling
· 16-3, comp 8: maxNumberAperiodicCSI-PerBWP-ForCSI-Report is part of FG 2-35 (CSI report framework). It can be increased in R16, but it is not something that needs to be associated with a particular codebook.
· 16-3, comp 9: it could be a separate feature group assuming the two codebook types are split in separate feature groups as well.
· 16-3, por selection, comp 2: no capability needed because parameter combinations with L=2,4 are mandatory
· 16-3, por selection, comp 5 and 6: no need for associated capability signaling
· 16-3, por selection, comp 7: see answer to comp 8 above.
· 16-5: mode 0 is Rel-15 behavior and hence it doesn’t have to be listed here. Mixed mode [mode1AndMode2] needs to be included as an option, and mode1 should be the baseline.  
· 16-5, comp 2: OK to have it as mode 1 has a new codebook
· 16-5, comp 4: this is relevant for mode 2 only
· 16-5, comp 5: this is relevant for mode 2 only, and it is questionable whether it belongs here at all
· 16-5, comp 6: could be combined with component 2
· 16-6: separate capability signaling is expected for the 3 components.

	Huawei, HiSilicon
	General comments: 
· Due to continuous updates of component design in most MIMO FGs, values for prerequisite feature groups, Type, Need of FR1/FR2 differentiation, mandatory/optional, etc in current draft are inaccurate in our understanding. Therefore all those details shall be revisited once component design are relatively stable and open to change. 

On FG 16-1 “multi-beam operation”:
1. We prefer to add one component to balance UE implementation and gNB scheduling flexibility across multiple CCs within a slot, for example
a. Component 14: ” The total max number of resources across all CCs within a slot including SSB/CSI-RS resources to measure L1-RSRP and L1-SINR, activated pathloss RS resources and SSB/CSI-RS resources for BFD”
b. The motivation is to share the processing of BM-RS/BFD-RS/PL-RS for L1 RSRP/SINR calculation (at port level) because of the similarity of UE processing of those metrics. If the UE capability over BM-RS/BFD-RS/PL-RS are only separately reported in Rel-16, then Rel-16 UE tends to report more conservative values by assuming that above three metrics are always be activated within the same slot. 
2. We propose to add two components to restrict UE implementation complexity for L1-SINR based beam measurement, i.e., 
a. Component 15:  “Max number of SSB/CSI-RS resources across all CCs configured as CMR for L1-SINR.”
b. Component 16:  “Max number of NZP CSI-RS and CSI-IM resources across all CCs configured as IMR for L1-SINR.”   
3.  For component 3&4, sub-components are needed for each component, including at least “supported max number of lists of simultaneous activation across multiple CCs” 

On FG 16-2 “Multi-TRP operation”:
4. We agree that it may be clearer to separate FG 16-2 into FG 16-2a and FG 16-2b for Multi-DCI and single-DCI based Multi-TRP transmission respectively, for the ease of discussion. However, capability components in general are too fragmented and may not be necessary from UE perspective. 
5. We prefer to add one more component to balance a CC supporting Multi-DCI operation and total # of supported CCs. 
a. For example  “the maximal total number of sets of first/second CORESTs across all CCs (per band)” or  “A list of pairs with {the maximal number of CCs supporting different values of CORESETPoolIndex, the maximal of CCs supporting the same values of CORESETPoolIndex} per pair (per band)”
b. The motivation of defining total number of sets as the maximal capability (which looks simpler) is:  if the UE can report to support 2 CORESET sets for 2 CCs in a band, the NW can choose to use CA with 2CC as usual, or the NW can choose to use either CC1 or CC2 (without CA) to be configured with the first and second CORESETs with Multi-DCI based operation depending on NW’s preferences and also avoiding over-capability of UE.  
6. Component 5 for the maximum number of PUCCH transmissions may not be needed or to be joint considered in Component 11 since it is only applicable for separated feedback. Prefer to put FFS for now. 
7. Component 6 may be considered to be split, if necessary.
8. Component 7 (FFS) for two PDSCH scrambling sequences may not be needed in our view. Assuming that a UE can support Multi-DCI based Multi-TRP transmission, we don’t expect much complexity for the UE to apply different PDSCH scrambling sequences. From UE perspective, the UE will do demodulation per PDSCH from Rel-15, e.g. similar per CC for CA, and the UE just follow that configured scrambling ID. 
9. Component 10 (FFS) for the maximum number of MIMO layers seems to be less clear since the UE shall follow Rel-15 UE capability 2-3. No special handling is required in Rel-16 since the gNB shall not exceed that FG 2-3 when the NW is scheduling overlapping PDSCHs 

On FG 16-3 “eType-II codebook”:
10. We agree that it is clearer to separate FG16-3 into FG 16-3a and FG 16-3b for Regular and Port Selection eType II codebook respectively. 
11. Component 9 for supporting mixed codebook types is critical to avoid “under-reporting” when one UE supports multiple codebook types. For example, UE can report a list of supported combinations for codebook combination of regular eType II and another codebook, where each combination is {max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for regular eType II and {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for another supported codebook.
12. It is preferred  to combine components 1 and 3 as a quadruple with {max # of PMI sub-bands, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} since all of them are highly related to UE complexity of CSI processing.  
13. With regarding to max # of PMI sub-bands, finer granularity (e.g. 19:2:37) may be considered for a better tradeoff between UE computational complexity and fine PMI quantization (with R=2) preferred at the gNB.
14. Component 1 shall support and report “Max # of Tx ports in one resource” with at least 16 for a triplet of component 1.

On FG 16-5 “Power-efficient UL transmission”:
15. The feature should be per band;
16. Component-1: [Mode1AndMode2] should be supported
17. Component-2: In our view, this component is redundant. It is for Mode-1 but only one codebook subset is associated for Mode-1. 
18. Component-4: In our view, this component seems not be needed since component 3 can be sufficient to restrict different number of ports in a set. 
19. Component-5: Support with candidate values of {1 ,2}
20. Component 6: For Mode-2, there are three cases for TPMI groups reporting. In some cases, 2 ports TPMI group for full power and 4 port TPMI group for full power are both reported from UE (e.g., when multiple SRS resources with different number ports). So, it is better to separate 3 subcomponents under Component-6: 
a. Component 6a: TPMI group which delivers full power for 2 ports   Candidate values (bitmap): {None, [1,0], [0,1], or Both [1,0] and [0,1]};
b. Component 6b: TPMI group which delivers full power for 4 ports with Non-coherent   Candidate values: {None, G0, G1, G2, G3};
· Component 6c: TPMI group which delivers full power for 4 ports with Partial-coherent   Candidate values: {None, G0, G1, G2, G3, G4, G5, G6};

	Intel
	16-1 (multi-beam operation)
0. Consider it as separate FG. UE capability should support several sub-components with capability signalling:
· Support of L1-SINR for SSB
· Support of L1-SINR for NZP CSI-RS for both CMR and IMR
· Support of L1-SINR for NZP for CMR and CSI-IM for IMR
· Support of L1-SINR for NZP for CMR and NZP for CRM
· Reference signal configuration for L1-SINR
· Option 1: Define new set of the reference signal configuration that can be configured for L1-SINR. Reference signal configuration for L1-RSRP reported in Rel-15 as part of beamManagementSSB-CSI-RS is shared with L1-SINR for concurrent configuration
· Option 2: Define two new sets of the reference signal configuration that can be configured for L1-SINR and concurrently for L1-SINR / L1-RSRP
· Define UE capability for periodic, sp, and aperiodic CSI report for L1-SINR
0. Removed FFS for support of group-based reporting for L1-SINR. Consider 1-2 as separate FG
0. Consider components 3, 4 as separate FG
0. Consider components 3, 4 as separate FG
0. FFS is not clear.
0. OK
0. “Support of” spatial relation update for AP-SRS via MAC CE
0. OK
0. No need for this component
0. Consider components 10, 11, 12, 13 as separate FG
0. Consider components 10, 11, 12, 13 as separate FG
0. Consider components 10, 11, 12, 13 as separate FG. For UEs with multiple CCs, consider need for reporting separate values. For example, for PCell and SCell, UE may support 32 in each CC but a total of 64 across all CCs.
0. Consider components 10, 11, 12, 13 as separate FG
16-2 (multi-TRP)
Support separate UE feature 16-2a and 16-2b for multi-DCI (multiple PDSCH reception in the same slot and BWP) and single DCI (two TCI state indicated in TCI codepoint)
Clarify whether the intention is that each of 1-23 can be a separate UE capability bit or further grouping can be discussed (reducing number of capability bits) 
Multi-DCI based
0. Candidate values {3,4,5}
0. Candidate values {3,4,5}
0. Component 3. Reporting of {2,1+2}. If pdcch-BlindDetectionCA is reported, reporting R=1+2 implies UE supports both R=1 and R=2 (reporting 2 is not supported). If pdcch-BlindDetectionCA is not reported, reporting R=2 implies UE supports only R=2 and reporting R=1+2 implies UE supports both R=1 and R=2. 
0. Ok
0. Clarify whether it is maximum number of long PUCCH or any relation to 11-3 (sub-slot). 
0. Support of fully/partially time/frequency overlapped PDSCH reception is necessary for Multi-DCI based multi-TRP. Pls. clarify if out of order operation support is mandatory for (a) PDCCH to PDSCH, (b) PDCCH to PUSCH (c) PDSCH to HARQ-ACK
0. Ok
0. Ok
0. Ok 
0. Clarify whether it is similar to maxNumberMIMO-LayersPDSCH or whether further UE capability is required to restrict combinations of MIMO layers per TRP]
0. Ok, also possible to not support any of separate or joint HARQ-ACK (then Rel-15 behavior is assumed)
Single-DCI based
Clarify if support of 15-23 can be assumed in combination with other URLLC capabilities e.g. PDCCH monitoring (Rel-15 3-5), processing capability 2 (Rel-15 5-5), support for DCI format 1-2 (Rel-16 11-1)  
0. Ok
0. Ok
0. Ok
0. Clarify the description of URLLC scheme 1a
0. Ok 
0. Ok
0. Ok
0. Ok
0. Ok
0. Ok
0. Ok
0. FFS
16-3 (eType-II codebook)
In our view separate UE feature groups should be supported for Regular eType-II and Port selection eType-II to be aligned with Rel. 15 UE capability signaling design
Regular eType-II
0. FFS should be removed
0. Slight preference to support indication of parameter combinations per number of ports
0. R = 2 is optional
0. Ok
0. Ok
0. Not needed
0. UCI omission should be mandatory as in Rel. 15
0. Should be supported as separate feature group since it is related to all codebook types including Rel. 15
0. Support of mixed codebook types should be supported as separate feature group, more details on the UE capability design for the mixed codebook types can be found in R1-1910667
Port selection eType-II
0. FFS should be removed
0. Slight preference to support indication of parameter combinations per number of ports
0. R = 2 is optional
0. Ok
0. Not needed
0. UCI omission should be mandatory as in Rel. 15
0. Should be supported as separate feature group since it is related to all codebook types including Rel. 15
0. Support of mixed codebook types should be supported as separate feature group, more details on the UE capability design for the mixed codebook types can be found in R1-1910667
16-5 (full power UL Tx)
0. [mode1AndMode2] is not needed.  The component 1 should be signallled per band or band combination and not per UE. Other components may also need to be per band or badn combination
0. The new UL codebook subset should be applicable to Mode 1 only.
0. Component 3 should be applicable to Mode 2 only
0. Need clarification. At least the maximum number of SRS antenna ports should be indicated. 
0. Ok. 
0. Component 6 should be applicable to Mode 2 only
Low PAPR DMRS for UL
0. OK
0. OK
0. OK


	Qualcomm
	On 16-1 “multi-beam operation”: 
In general, we support separate capability per component in 16-1, since each feature should have its own capability. In addition, the rephrased/additional capabilities are marked in cyan for easy identification. 

16-1 Component 1
First, max # of ZP/NZP IMR resources is related to UE processing capability on CSI-RS time density, and can be discussed together with item 12 or 13. For L1-SINR, we prefer to have separate binary supporting flag on each of the following 5 sub-features. For separate capability for ZP and NZP IMR, there is an agreement on this. Furthermore, for a given dedicated IMR type, we prefer to have separate capabilities for SSB and CSI-RS as CMR. Because SSB as CMR may not be easy to coordinate with CSI-RS as dedicated IMR to generate the SINR result
Rephrased capability: Separate capabilities for the following 5 sub-features in L1-SINR
· L1-SINR based on CMR without dedicated IMR
· L1-SINR based on CSI-RS as CMR and dedicated ZP IMR
· L1-SINR based on CSI-RS as CMR and dedicated NZP IMR
· L1-SINR based on SSB as CMR and dedicated ZP IMR
· L1-SINR based on SSB as CMR and dedicated NZP IMR
	16-1a
	L1-SINR measurement

	1. L1-SINR based on CMR without dedicated IMR
1. L1-SINR based on CSI-RS as CMR and dedicated ZP IMR
1. L1-SINR based on CSI-RS as CMR and dedicated NZP IMR
1. L1-SINR based on SSB as CMR and dedicated ZP IMR
1. L1-SINR based on SSB as CMR and dedicated NZP IMR

	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	N/A
	
	Per Band
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
Component-3 candidate value set: {‘supported’, ‘not supported’}
Component-4 candidate value set: {‘supported’, ‘not supported’}
Component-5 candidate value set: {‘supported’, ‘not supported’}


	Optional with capability signalling




16-1 Component 2
Support to have separate capability on group based L1-SINR

16-1 Component 3
To make this feature work, we need the following additional capability on which bands/BCs sharing same DL QCL, based on which gNB can activate same set of TCI state IDs for CCs within those bands/BCs. Otherwise, gNB has no clue how to create the applicable CC list. This is also reflected by the FFS in the following agreement. In addition, we would like to restrict the group CC based beam update to FR2, since this feature is motivated by the fact that multiple CCs may share same analog beamformer on FR2.  
· Additional capability: UE indication of band pairs or band groups sharing the same DL QCL
	16-1k
	Band pair sharing same DL QCL
	Indication of band pairs or band groups sharing the same DL QCL
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	List of member bands for each QCL band group per band combination
	Optional with capability signalling


Agreement
When a set of TCI-state IDs for PDSCH are activated by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the same set of TCI-state IDs are applied for the all BWPs in the indicated CCs.
Further signaling details are up to RAN2.
Whether to support the inter-band CA for this feature will be decided in RAN1#99.
Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same set of PDSCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
Note: This at least applies to single TRP case.
FFS: How many combinations of CCs can be configured by RRC and relevant UE capability

16-1 Component 4
Similar to Component 3, to make this feature work, we need the following additional capability on which bands/BCs sharing same UL QCL, based on which gNB can activate same set of spatial relations for CCs within those bands/BCs. 
· Additional capability: UE indication of band pairs or band groups sharing the same UL QCL
	16-1l
	Band pair sharing same UL QCL
	Indication of band pairs or band groups sharing the same UL QCL
	
	Yes
	N/A
	
	Per FS
	TDD only
	FR2 only
	
	List of member bands for each QCL band group per band combination

Note: Applicable to FR2 only
	Optional with capability signalling



16-1 Component 5
The max # of PUCCH resources for simultaneous spatial relation update may not have UE capability impact. Suppose two cases: (1) 1 PUCCH resource group with 32 resources; (2) 2 PUCCH resource groups with 16 resources per group. The second case has smaller resource # per group for simultaneous beam update, but requires additional complexity to manage the 2nd group. Therefore, we believe this capability should be on max # of configured PUCCH resource groups, which is up to 4 in RRC configuration. The corresponding candidate value could be 0,1,2,3,4, where 0 indicates UE does not support this feature.  
· Rephrased capability: UE indication of max supported # of PUCCH resource groups for simultaneous spatial relation update
	16-1d
	Simultaneous spatial relation update for multiple PUCCH resources in a CC
	1. Simultaneous spatial relation update per PUCCH resource group sharing same spatial relation per BWP in a CC
1. Max number of RRC configured PUCCH resource groups sharing same spatial relation per BWP
	2-59, 2-60
	Yes
	N/A
	
	Per UE

	TDD only
	FR2 only
	
	Component-2: candidate value set: {0, 1, 2, 3, 4}

Note: Applicable to FR2 only
	Optional with capability signalling




16-1 Component 8
For MAC-CE based PL RS update, we prefer to have a binary supporting flag as capability. Using max # of configured PL RS cannot clearly tell if UE supports this feature, since UE can indicate max 4 PL RS regardless supporting this feature or not. The max configured PL RS # should be a sub-capability under the capability for MAC-CE based PL RS update. In addition, a new sub-capability on required sample # for application time of new PL RS can be added for discussion, as mentioned in the following agreement.
· Additional capability: Required sample # for application time of newly activated PL RS
	16-1g
	Pathloss reference RS update for PUSCH / SRS via MAC CE
	1. Pathloss reference RS update for PUSCH / SRS via MAC CE
1. Max total number of pathloss RS for power control of PUSCH / PUCCH / SRS per BWP
1. Required sample # for application time of newly activated PL RS
	8-2
	Yes
	N/A
	
	Per UE

	No
	No
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}

Component-2: candidate value set: {4, 8, 16, 32, 64}

Component-3: candidate value set: {0, 1, 2, 3, 4, 5}
	Optional with capability signalling


Agreement
The application timing for the newly activated PL RSs is the next slot that is 2ms after the N-th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
The application timing is applied to PUSCH, AP/SP-SRS and PUCCH.
Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.

16-1 Component 9
This capability may not be needed. Max # of activated PL RS can be fixed as 4, same as Max tracked PL RS # in R15, since the agreement below says UE only needs to track activated PL RS
Agreement:
When the number of RRC configured PL RSs for pathloss estimates for PUCCH, PUSCH and SRS is greater than 4, UE is not required to track the RSs which are not activated by MAC-CE.

16-1 Component 10
We prefer capability on max # of SCells for BFR per band. 
· Rephrased capability: UE indication of max supported # of SCells for BFR per band
	16-1h
	SCell beam failure recovery
	1. SCell BFR
1. Max number of SCells configured for BFR per band
1. Send BFR request in PUCCH

	2-31
	Yes
	N/A
	
	Per Band

	No
	No
	
	Component-2: candidate value set: {0, 1, 2, 4, 8, 10, 12, 15}

Component-3 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling



16-1 Component 11
We support PUCCH-BFR as a separate capability. It requires special prioritization rule when colliding with other positive SRs. 

16-1 Component 12
This can be an extension of FG 2-31, component 3, where Max value across all CCs can be increased from 256 to 1024 to account for max candidate beam number increase from 16 to 64. In addition, we prefer to have a new sub-capability on max value across all CCs within a slot to limit the time density. 
· Additional capability: Max # of CSI-RS and/or SSB for new beam identification for SPCell/SCell BFR across all CCs in a slot
	16-1j
	Max number of candidate beams for BFR
	1. Max number of different CSI-RS and/or SSB resources configured across all CCs for new beam identification
2. Max number of different CSI-RS and/or SSB resources configured across all CCs in a slot for new beam identification

	2-31
	Yes
	N/A
	
	Per UE
	No need
	No need
	
	Component 1:
Candidate value set is: {0, 1, …, 1024}

Note: extension of 2-31, component 3
Max value is increased from 256 to 1024 to account for max candidate beam number increase from 16 to 64

Component 2:
Candidate value set is: {0, 4, 8, 16, 32, 64, 128, 256}
	Optional with capability signalling



16-1 Component 13
We support to extend this component to limit the total time density of CSI-RS for various use cases, including BFD, RLM, PL RS, L1-RSRP, L1-SINR. Because the total number is the fundamental limitation. In addition, compared with specifying max # per use case, gNB can configure more on some use cases while less on other use cases, as long as the sum is below the total limit. 
Rephrased capability: Max # of NZP CSI-RS across CCs in a slot, for SPCell/SCell BFD, RLM, PL RS, L1-RSRP, and L1-SINR
	16-1m
	Max number of NZP CSI-RS across CCs per slot for BM, PL RS, BFD, RLM 
	Max # of total NZP CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs in a slot, for SPCell/SCell BFD, RLM, PL RS, L1-RSRP, and L1-SINR

	2-21, 2-22, 2-23, 2-23a, 16-1a
	Yes
	N/A
	
	Per UE
	No
	Yes
	
	Candidate value set is {0, 4, 8, 16, 32, 64, 128, 256}


	Optional with capability signalling




On 16-2 “mTRP operation”: 
For mTRP, we suggest having multiple UE features for each of the single-DCI based and multi-DCI based modes. We can consider multi-component UE features only for those features that are closely related. Also, type/granularity for each component should be discussed separately as one type may not be suitable for all these features. In addition, please see some comments for each component in the table above:
· Components 1,2,3 can be grouped. This represents the basic features for multi-DCI. Given the additional complexity of multi-DCI based mTRP, UE should be able to indicates which CCs per-band per-band-combination support multi-DCI based mTRP operation. Hence, this should be “per FSPC” for these three components. In addition, the support of Cap1 vs Cap2 as well as 1TB vs multi-TB per slot (and per CORESET pool index) should be taken into account. This is because the UE should be able to indicate the support of multi-DCI feature per-CC of per-band and per-band-combination in the presence/absence of other features that impact the complexity (such as processing capability, or number of TBs per slot).  
· For component 1 and 2, it should be clarified that the number of CORESETs excludes CORESET0, and the candidate values for component 1 is {2,3,4} and candidate values for component 2 is {1,2}. 
· Component 4 can be per UE. An editorial note is that the description in the form of “Whether the UE shall rate match around …” can change to “The support of …”. UE behavior is a function of corresponding RRC parameters.
· Component 5: It should change to “Support of two long PUCCHs per slot”. Note that the maximum number of PUCCHs per slot has not changed as a result of mTRP agreements, but the only addition is that two long PUCCHs can be transmitted in one slot. This is only applicable to separate HARQ-ACK. Hence, a prerequisite for this component is that UE indicates support of separate feedback in component 11.
· Component 6: Description is not clear. It should change to “out-of-order operation for multi-DCI based multi-TRP”.
· It seems that “out-of-order operation” is combined with 2 fully/partially overlapping PDSCHs in time/frequency, but these are not necessarily the same thing. Suggest to clearly describe the UE capability by the suggesting companies if additional features are needed. 
· We support adding a capability for overlapping beams in time domain for FR2 operation. This is not related to out-of-order operation, and can be a separate capability/component, e.g. “whether UE supports receiving time-overlapping PDSCHs/PDCCHs with different beams”. This capability is only applicable to FR2 (and the type can be “per band”) and is a prerequisite for component 8.
· Component 9: We think current FG 2-1 can be used to indicating maximum number of activated TCI states.
· The missing candidate value in FG 2-1 is 16 TCI states. This can be addressed by adding a UE capability for “Support 16 active TCI states per BWP per CC, including control and data”, which is applicable to a UE supporting multi-DCI based mTRP.
· In addition, maximum number TCI states per CORESETPoolIndex (per TRP) should be a UE capability. We suggest to add “Supported maximum number of active TCI states per BWP per CC per value of CORESETPoolIndex (including both data and control)”
· Component 10: The motivation / meaning of this is not clear. Maximum number of MIMO layers is a separate UE capability in Rel. 15, and mTRP agreement only requires total number of layers to be within UE capability (in case overlap in time and frequency).
· Component 11: Candidate values for this can be {separate; joint; both}. If value is omitted, inter-slot feedback is assumed (based on Rel-15).
· Component 12 and 13: A prerequisite for support of two PTRS ports / DMRS port entry {0,2,3} is support of SDM scheme (component 15).
· Component 15: We support this UE capability, but it should not be called “URLLC scheme 1a” as this is the same scheme discussed in the context of both URLLC and eMBB. It can be simply called “SDM scheme”.
· Component 17: Given the additional complexity for FDM scheme B, we prefer this capability to be “per FSPC” so that UE can report which CCs per-band per-band-combination support this scheme.
Components 21 can be combined with component 18; and component 22 can be combined with component 19. For components 21 and 22 (max TBS), candidate values can include at least {10} CBs.


On 16-3 “eTypeII codebook”: 
1. Regular eType II and eType II port-selection should be two separate capabilities, as they are two different codebooks analogous to regular Type II and Type II port-selection in Rel-15.
1. Regarding the triplets of supported CSI-RS resources {max # ports per resource, max # resources, max # total ports}, it should be signaled independently for eType II and eType II port-selection. UE is allowed to signal 7 triplets (for # ports per resource being 2, 4, 8, 12, 16, 24, 32) per-band per-codebook.
1. Regarding parameter combinations,
2. Signal support L={2,4} or L={2,4,6} for eType II, as the main focus in MU CSI discussion was on the number of beams used for linear combination.
2. No need of signaling for eType II port-selection, as previous agreement was mandatory support of L={2,4} only.
1. Regarding number of PMI subbands,
3. Signal support R=2 or not, as R=2 involves new operations compared with R=1 on both UE side as well as gNB side – e.g., a new subband size for PMI, mismatch subband size on PMI and CQI, as well as increased total number of PMIs. 
3. Jointly signal R=2 with the triplet of supported CSI-RS resources, i.e., {max # ports per resource, max # resources, max # total ports, R}. This is because R=2 require more memory cost compared to R=1, so the supported CSI-RS resource capability should be coupled with whether support R=2 or not.
3. Independently signaled for eType II and eType II port-selection
1. Regarding rank 1-4, it should be signaled whether support rank 3-4 or not, independently for eType II and eType II port-selection, as previous agreement is supporting rank 3-4 as optional feature with additional capability signaling.
1. Regarding CBSR, 
5. For regular eType II, the agreement was supporting “soft” amplitude restriction as an optional feature. In other words, the codepoint “01” and “10” in table 5.2.2.2.5-6 are optional, analogous to Type II in Rel-15. So, we propose to reuse the capability signaling amplitudeSubsetRestriction in Type II. UE will signal “supported” or not.
5. No need of signaling for eType II port-selection, as there is no CBSR.
1. Regarding rank-restriction, there is no need of adding additional capability for either eType II or eType II port-selection. Rank-restriction can be supported mandatory analogous to Rel-15 Type II and Type II port-selection.
1. Regarding UCI omission, there is no need of adding additional capability for either eType II or eType II port-selection. UCI omission can be supported mandatory analogous to Rel-15 Type II and Type II port-selection.
1. Regarding the maximum number of configured aperiodic CSI Report Settings, 
8. it is not be a sub-feature of either eType II or eType II port-selection, it is applied to general A-CSI reporting regardless of codebook type.
8. The max value UE can report increased from 4 to 8 should apply to FR1 only.
1. Regarding capability of concurrent mixed codebook types,
9. This should be supported to solve under-reporting issue. It shall not be a sub-feature of either eType II or eType II port-selection, it is general to all codebooks.
9. Signaled in a form as {codebook A, codebook B, max # ports per resource, max # resource, max # total ports}, where Codebook A is one of {Type I SP, Type I MP}, codebook B is one of {Type II, Type II port-selection, eType II, eType II port-selection}. 
9. Signal max 4 list of {codebook A, codebook B, max # ports per resource, max # resource, max # total ports}.
9. For other codebook A + codebook B which are not signaled, 
3. Any combination of codebook A = {Type II, Type II port-selection, eType II, eType II port-selection} and codebook B = {Type II, Type II port-selection, eType II, eType II port-selection} is not allowed.
3. Else, the combined capability should be within the capability of each codebook. E.g., (8,2) Type I + (16,1) e Type II is valid if (max{8,16}, 2+1, 8*2+16*1)=(16,3,32) is within the reported capability of Type I and Rel-16 Type II.


On 16-4 “Low PAPR DMRS for DL”: 
· The entry of “need FR1/FR2” differentiation should be YES. And the feature should be “optional with capability signaling”
In summary, we think the UE features 16-4 should be modified as following

	16-4
	Low PAPR DMRS for DL
	Low PAPR DMRS for PDSCH
	TBD 
	YES
	N/A
	
	Per UE
	No
	NYes
	
	
	[Optional]Optional with capability signaling




On 16-6 “low PAPR DMRS for UL”: 
· This feature should be decoupled into two features “low PAPR DMRS for PUSCH” and “low PAPR DMRS for PUCCH”, as a UE may support one of them but not both of them
· The type for the features “low PAPR DMRS for PUSCH” and “low PAPR DMRS for PUCCH” should be “per band” not “per UE”, as a UE may have different capability to support low PAPR DMRS on PUCCH/PUSCH in different band
· Both features “low PAPR DMRS for PUSCH” and “low PAPR DMRS for PUCCH” should be “optional with capability signaling”. 
In summary, we think the UE features 16-6 should be modified as following
	16-6
	Low PAPR DMRS for UL

	1. For PUSCH without transform precoding
2. For PUSCH with transform precoding and with pi/2 BPSK modulation
3. For PUCCH format 3 and/or PUCCH format 4 with transform precoding and with pi/2 BPSK modulation
	TBD for #1-#3

	
	N/A
	
	Per UE
	N
	N
	
	
	TBD

	16-6a
	Low PAPR DM-RS for PUSCH
	Low PAPR DMRS for PUSCH
1. PUSCH without transform precoding
        2.   PUSCH with transform precoding and with pi/2 BPSK modulation
	
	Yes
	N/A
	Yes
	Per band
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	16-6b
	Low PAPR DM-RS for PUCCH
	Low PAPR DMRS for PUCCH
· PUCCH with transform precoding and with pi/2 BPSK modulation

	
	Yes
	N/A
	Yes
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling




On 16-5 “Power-efficient UL transmission”:
· This feature must have components separately for 2Tx and 4 Tx transmissions. Therefore, this feature should be decoupled into several features and each of the decomposed features lists components for “2 Tx” and “4 Tx” separately. Another reason to decouple 16-5 into 5 features is because they have different prerequisites. For mode 1/2/3, the prerequisites are UE features 2-13 and 2-14. For SRS resource and TPMI grouping, the prerequisite is UL full power transmission mode 2. Therefore, the suggested decoupled features could be
· UL full power transmission mode 0 (with two components, one for 2 Tx and one for 4Tx)
· UL full power transmission mode 1 (with two components, one for 2 Tx and one for 4Tx)
· UL full power transmission mode 2 (with two components, one for 2 Tx and one for 4Tx)
· Whether support multiple SRS resources with different # SRS ports in a set. If yes, the maximum number of SRS resources in such a set [for usage set to ‘codebook’] (with two components, one for 2 Tx and one for 4Tx)
· TPMI group which delivers full power for mode 2 (with three components, one for 2 Tx, one for 4Tx partial coherent, one for 4 Tx noncoherent ) 
· Each of the above features should be “optional with capability signaling”
· This type of above features under “Power-efficient UL transmission” cannot be “per UE”. It should be “per FS”
· The feature “TPMI group which delivers full power” is only applicable to mode 2, not to mode 0 and 1.
· The “FFS: New UL codebook set(s) per supported mode” is not needed, as the new UL codebook set is supported under mode 1 only. In other words, if mode 1 is supported, then the new UL codebook set is supported. If mode 1 is not supported, then the new UL codebook set is not supported. These two are essentially one feature. Therefore the FFS can be removed.  
In summary, we think the UE features 16-5 should be modified as following
	16-5
	Power-efficient UL transmission
	UL full power transmission (mode [0], 1, 2)
1. Supported UL full power transmission mode ([mode 0], mode 1, mode 2, [mode1AndMode2])
2. FFS: New UL codebook set(s) per supported mode
3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]
4. FFS: Number of ports per SRS resource
5. FFS: Maximum number of different spatial relationship info for all SRS resources for usage set to ‘codebook’ in a resource set
6. TPMI group which delivers full power
Note: UE indicating mode 2 shall support full power transmission for 1 antenna port
	 [2-13, 2-14] for #1-#3
	
	N/A
	
	Per UE
	N
	N
	
	
	TBD 

	16-5a
	UL full power transmission mode 0
	1. UL full power transmission mode 0 for 2Tx
2. UL full power transmission mode 0 for 4Tx
	2-13, 2-14
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	16-5b
	UL full power transmission mode 1
	1. UL full power transmission mode 1 for 2Tx
· New UL codebook set(s) for 2Tx
2. UL full power transmission mode 1 for 4Tx
· New UL codebook set(s) for 4Tx

	2-13, 2-14
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	16-5c
	UL full power transmission mode 2
	1. UL full power transmission mode 2 for 2Tx
2. UL full power transmission mode 2 for 4Tx
	2-13, 2-14
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	16-5d
	Multiple SRS resources in set with different number of ports for full power Tx mode 2 
	1. Support multiple SRS resources in SRS resource set with different number of ports for 2Tx
1. Maximum number of SRS resources in an SRS resource set for 2Tx
1. Support multiple SRS resources in set with different number of ports for 4Tx
1. Maximum number of SRS resources in an SRS resource set for 4Tx
	16-5c
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {2, 3, 4}
Component-3 candidate value set: {‘supported’, ‘not supported’}
Component-4 candidate value set: {2, 3, 4}
	Optional with capability signalling

	16-5e
	Indication of TPMIs with full power capability for mode 2
	UE indication of TPMI(s) per BWP which delivers full power
1) TPMIs for 2Tx
2) TPMIs for 4Tx non-coherent
3) TPMIs for 4Tx partially coherent

	16-5c
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1:
2-bit bitmap, b0, b1
Component-2:
2-bit: {G0, G1, …, G3}
Component-3:
4-bit: {G0, G1, …, G6}
	Optional with capability signalling





	Apple
	16-1 Multi-beam
	General comment
· For Prerequisite feature groups, we think 2-24 should be added
	Our comments on the selected components
1. 2 comments (1) What is the definition of the “maximum number”? (2) To support L1-SINR based beam management, the basic feature should be CMR based only, we need ways for UE to indicate whether UE supports ZP-IMR (CSI-IM) based, and, NZP-IMR (NZP-CSI-RS) based interference measurement separately. Therefore, we suggest to adopt similar solution as Rel-15 for L1-RSRP, i.e., FG 2-24, as the following 
1. SSB/CSI-RS for L1-SINR measurement 
1) The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot
2) The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR
3) The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot
4) Supported density of CSI-RS for CMR to measure L1-SINR
5) The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR within a slot
6) The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR
7) The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR within a slot
8) The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR
2. We support to remove “FFS”
5. It was agreed to support up to 4 groups of PUCCHs. Instead of reporting the maximum number of PUCCH resource, it is better for UE to report the maximum number of PUCCH groups. Therefore, we suggest the change “The maximum number of PUCCH resources groups per BWP for simultaneous spatial relation update (FFS whether to be a separate UE feature, e.g. 16-1c)”
6. Minor editorial change, we suggest the change “Support of default spatial relation and pathloss reference RS for dedicated-PUCCH/, SRS and PUSCH scheduled by DCI format 0_0”
7. 2 comments (1) What is the definition of “The maximum number of” (2) MAC-CE was also agreed to update spatial relation for SP-RS. Therefore, we suggest the change “[Support of / The maximum number of] spatial relation update for AP-SRS/SP-SRS via MAC CE (FFS whether to be a separate UE feature, e.g. 16-1c)”
8. 2 comments (1) What is the definition of “The maximum number”? (2) As part of Rel-16 eMIMO, we don’t think we have a new feature to update PL RS for PUCCH via MAC-CE which is already supported by Rel-15. Therefore, we have the following suggestions 
1. UE first needs to indicate whether it supports MAC-CE to update the PL RS for PUSCH/SRS, Therefore, we suggest the change “The maximum number of configured Support of pathloss reference RS update for PUSCH/SRS/PUCCH via MAC CE (FFS whether to be a separate UE feature, e.g. 16-1c)”
2. Clarify the meaning of “The maximum number”. Does it mean the size of PL RS pool? If yes, how to define it for PUSCH/PUCCH/SRS?
i. For PUSCH, the PL RS pool is configured as a list of, up to 4, PUSCH-PathlossReferenceRS in PUSCH-PowerControl in PUSCH-Config
ii. For SRS, in Rel-15, the PL RS is directly configured by RRC by pathlossReferenceRS in SRS-ResourceSet
iii.  For PUCCH, a list of up to 4 PUCCH-PathlossReferenceRS can be configured in PUCCH-PowerControl. In PUCCH-Config, a list up to 8 PUCCH-SpatialRelationInfo can be configured, and in each PUCCH-SpatialRelationInfo, one PUCCH-PathlossReferenceRS can be configured. The MAC-CE in Clause 6.1.3.18 in 38.321 can activate one PUCCH-SpatialRelationInfo at a time.
9. What is this feature for? Currently, in Clause 7 in 38,213, it is specified that “A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1”. So, this component takes value from {[0], 1, 2, 3, 4}?  	
12. We support to remove "FFS"
13. We support to remove "FFS". To clarify, we suggest the change “Densigy Frequency domain density of CSI-RS for SCell BFR BFD (Beam Failure Detection)/CBD (Candidate Beam Detection)”
	We suggest to add the following components 
24. Band lists that shares the same QCL-typeD property 
· Without this capability, the component 3 and 4 cannot be fully beneficial to the system operation and it won’t be able to adequately address the UE implementation limitation
25. Number of samples for MAC CE based pathloss reference signal update, with at least a candidate value of 5. 
· Justification: in last RAN1 meeting, we have the following agreement about it
Agreement
The application timing for the newly activated PL RSs is the next slot that is 2ms after the N-th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
· The application timing is applied to PUSCH, AP/SP-SRS and PUCCH.
· Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.
26. Maximum total number of SSB/CSI-RS resources for new beam identification (CBD) and beam measurement. 
· In Rel-16 there can be several features that require UE to measure beam quality, L1-RSRP measurement, L1-SINR measurement and new beam identification. If the total number is too large, it would increase UE power consumption and complexity
16-2 Multi-TRP operation
	Our comments on the selected components
2. When CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0, this needs to be clarified. Therefore, we suggest the “The maximum number of CORESETs configured per CORESETPoolIndex (if configured if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per "PDCCH-Config"”
4. We first need a top feature which is whether UE supports CRS rate matching for Multi-DCI based Multi-TRP operation. Then it was agreed that supporting the union of CRS rate matching patterns from both TRPs are mandatory, but supporting individual CRS rate matching per TRP is optional. Therefore, we suggest the change 
4. Support of CRS rate matching for Multi-DCI based Multi-TRP operation, i.e. Multi-DCI Multi-TRP operation is defined as if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell. Value {Joint, Joint and Separate}
1) Joint: UE rate match around the union of CRS from both TRPs 
2) Separate: UE rate match around configured CRS patterns which is associated with CORESETPoolIndex (if not configured, CORESETPoolIndex=0) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex
5. What is the value range, {1, 2}? We think it is also good to separate the long and short PUCCH, at least for FFS. Therefore, we suggest the change “The maximum number of PUCCH transmissions within a slot, including further indicating the support of (1) Two TDMed long PUCCHs within a slot (2) TDMed short PUCCH and long PUCCH within a slot (3) TDMed short PUCCH and short PUCCH within a slot”
6. One minor editorial “out of order HARQ process”. It is better to separate “out of order PDSCH process” and “out of order HARQ-ACK process”
13. This should be merged with component 15, i.e. scheme 1a. New DMRS entry (0, 2, 3) is only used for scheme 1a. Therefore, we suggest the change “For UE supports URLLC scheme 1a, i.e. component 15, support of DMRS entry (0, 2, 3)”
15. We support to remove the “FFS”

	We suggest to add the following components 
	For Multi-DCI based Multi-TRP operation 
27. Out of order PUSCH 

16-3 eType-II codebook
	Our comments on the selected components
	Regular eType-II
1. We support to remove the “FFS”
2. We support to remove the “FFS”
5. There are 2 mode of CBSR, one is just on and off, i.e. only 2 amplitude restrictions, the other is choice from 4 amplitude restrictions. The second mode is agreed to be optional even for UE supports CBSR. Therefore, we suggest the change “(1) Whether UE supports CBSR (2) If UE supports CBSR, whether UE supports 4 values of restriction, i.e. amplitudeSubsetRestriction as in 38.214”
6.  What is the definition for “Rank restriction”?
Port selection eType-II
1. We support to remove the “FFS”
2. We support to remove the “FFS”
5. What is the definition for “Rank restriction”?

16-5 Power-efficient UL transmission 
Our comments on the selected components
4. We support to remove the “FFS”. The purpose is for 4 port UE, that supports mode 2, to indicate whether the UE supports 2 port SRS and/or 1 port SRS resource(s), in addition to the 4 ports SRS resource if they are configured in the same SRS resource set
5. We support to remove the “FFS”

General comment
In our view, the NOTE is for FFS, i.e. “UE indicating mode 2 shall support full power transmission for 1 antenna port”

	
	




11. NR_CLI_RIM
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	17. NR_CLI_RIM
	17-1
	CLI-RSSI measurement
	
1) Support CLI-RSSI measurement, The max number of resources across all CCs configured to measure RSSI simultaneously shall not exceed 64
2) Up to 64 of measurement resource for CLI-RSSI measurement 
2) Subcarrier spacing for CLI-RSSI measurement is same as subcarrier spacing for active BWP.


	
	
	N/A
	
	[Per UE]
	TDD only
	Yes
	
	UE operates CLI-RSSI measurement.
	Optional with capability signalling

	
	17-2
	SRS-RSRP measurement
	1) Support SRS-RSRP measurement, The max number of SRS resources across all CCs configured to measure SRS-RSRP simultaneously shall not exceed 32
2) Up to 32 of SRS resources to be monitored by a UE

	
	
	N/A
	
	[Per UE]
	TDD only
	Yes
	
	UE operates SRS-RSRP measurement.
	Optional with capability signalling

	
	17-3
	Simultaneous reception of PDSCH and CLI-RSSI measurement resource
	Support simultaneousRxPDSCHCLIRSSIMeasResource if not supported that UE only receives CLI-RSSI resources’
	17-1
	
	N/A
	
	Per UE
	TDD only
	Yes
	
	UE can assume that PDSCH is FDMed with CLI-RSSI measurement resource(s)
	Optional with capability signalling

	
	17-4
	Simultaneous reception of PDSCH and SRS-RSRP measurement resource
	Support simultaneousRxPDSCHSRSRSRPMeasResource if not supported that UE only receives SRS-RSRP resources
	17-2
	
	N/A
	
	Per UE
	TDD only
	Yes
	
	UE can assume that PDSCH is FDMed with SRS RSRP  measurement resource(s).
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	




	Company
	Comments/Questions/Suggestions

	vivo
	1. On 17-1, suggest to allow UE report of maximum supported measurement resources for CLI-RSSI
2. On 17-2, suggest to allow UE report of maximum supported SRS resource monitoring. 


	Ericsson
	According to our understanding, 17-3 and 17-4 have already been defined by RAN2 as cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r1, respectively, and are hence not needed.

	ZTE
	There is no agreement to allow UE reporting maximum number of resources for 17-1 and 17-2.  It would be clearer if component 1 and component 2 can be consolidated into one component.  Therefore, we have the following suggestions:
17-1:  Update 17-1 to have only one component as “ Support up to 64 of measurement resources for CLI-RSSI measurement”
17-2：Update 17-2 to have only one component as “ Support to monitor up to 32 of SRS resources for SRS -RSRP measurement”

	Nokia
	· Features are indicated as per-UE but they apply to TDD bands only.
· 17-3: add consequence if not supported that UE only receives CLI-RSSI resources
· 17-4: add consequence if not supported that UE only receives SRS-RSRP resources

	Qualcomm
	17-1)
· To enable the report of CLI RSSI measurement capability, we propose the capability for the maximum number of CLI RSSI resources, in the current second component based on the following 
· The max number of resources across all CCs configured to measure RSSI simultaneously is reported by the UE
· Candidate value set for MB_1 is {0, 8, 16, 32, 64}, with 0 indicating no support for CLI RSSI measurement 
· Propose to add component “RSSI SCS is same as active BWP SCS” to allow UE to only support using active BWP SCS to measure CLI RSSI. In RAN1 #100-e, RAN1 assumed that “UE performs CLI-RSSI measurement with the SCS of the active bandwidth part within the configured CLI-RSSI resource in the active BWP regardless of the reference SCS of the measurement resource” in LS R1-2001320 to RAN4. If this becomes an agreement captured in 38.214 spec text, this capability is not needed.
· For feature type, “Per band” is preferred instead of “Per UE” to allow the UE to selectively support CLI RSSI measurement in certain bands.

	17-1
	CLI-RSSI measurement
	
1) Support CLI-RSSI measurement
2) Up to 64 of measurement resource for CLI-RSSI measurement 
1) The max number of resources across all CCs configured to measure RSSI simultaneously shall not exceed MB_1
2) RSSI SCS is same as active BWP SCS

	
	Yes
	N/A
	
	Per UE Per band
	TDD only
	Yes
	
	UE operates CLI-RSSI measurement.
1) Component-1, candidate value set for MB_1 is {0, 8, 16, 32, 64}, with 0 indicating no support for CLI RSSI measurement.
2) Component-2, UE only supports using active BWP SCS to measure CLI RSSI.

	Optional with capability signalling



17-2)
· To enable the report of CLI SRS-RSRP measurement capability, we propose a capability for UE to report the supported number of SRS resources with a upper bound of 32 as agreed in RAN1.
· The max number of resources across all CCs configured to measure SRS simultaneously is reported by UE
· Candidate value set for MC_1 is {0, 8, 16, 32}, with 0 indicating no support for SRS-RSRP measurement 
· Since UE complexity is determined by measurement across CLI SRS, SSB and CSI-RS based measurement, it is meaningful to define a joint limit for all these reference signals for RSRP measurement in a slot. We propose the following component to 17-2
· The max number of ports for SSB/CSI-RS (1Txand CLI SRS-RSRP resources across all CCs configured to measure RSRP within a slot shall not exceed MD_1
· Candidate value set for MD_1 is {0, 8, 16, 32, 64}
· In the meanwhile, a higher number of ports per resource means a larger total number of SRS to measure. For that, we propose UE capability for maximum number of SRS ports per resource
· For feature type, “Per band” is preferred instead of “Per UE” to allow the UE to selectively support CLI SRS-RSRP measurement in certain bands

	17-2
	SRS-RSRP measurement
	1) Support SRS-RSRP measurement
2) Up to 32 of SRS resources to be monitored by a UE
1) The max number of SRS resources across all CCs configured to measure SRS-RSRP simultaneously shall not exceed MC_1
2) The max number of SSB/CSI-RS (1Tx) (sum of aperiodic/periodic/semi-persistent) and CLI SRS-RSRP resource ports across all CCs configured to measure L1-RSRP 'CRI/RSRP', 'SSBRI/RSRP' and ‘CLI SRS-RSRP’ within a slot shall not exceed MD_1
3) The max number of SRS ports per SRS resource for CLI measurement
	
	Yes
	N/A
	
	Per UE Per band
	TDD only 
	Yes
	
	UE operates SRS-RSRP measurement.
1) Component -1, candidate value set for MC_1 is {0, 8, 16, 32}, with 0 indicating no support for SRS-RSRP measurement 
2) Component-2, candidate value set for MD_1 is {0, 8, 16, 32, 64}
3) Component-3, candidate value set: {1, 2, 4}
	Optional with capability signalling




17-3/4) In RAN1, it was agreed that ddepending on UE capability, UE may not be required to assume that PDSCH is FDMed with SRS/CLI-RSSI measurement resource. In RAN2, it was agreed that 
	· UE shall prioritize the DL transmission in case DL signal/channel and SRS RSRP resources are FDMed for UEs indicating the FDMed reception is not supported.
· UE shall prioritize the DL transmission in case DL signal/channel and CLI RSSI resources are FDMed for UEs indicating the FDMed reception is not supported.


The RAN2 agreement requires UE to switch between OFDM symbol window timing due to different timing of serving cell signal/channel and CLI resource. This is somehow beyond what RAN1 has agreed as our intention is to treat FDMed reception as an error case and UE does not expect to be configured with such a configuration. Given RAN2 agreement we think the prioritization rule should only be conditionally supported. At least, dynamic prioritization of serving cell signal/channel over CLI resource should not be assumed always supported. Because of this, we propose capability for UE to choose to only support semi-static or also dynamic (DCI based scheduling including SPS) prioritization of a serving cell DL signal/channel that is configured to be FDMed with CLI measurement. Semi-static only prioritization means that UE expects only higher layer configured serving cell DL signals/channels can be FDMed with CLI measurement resource in the same symbol. Dynamic prioritization means that UE can be configured with serving cell DL signals/channels based on both higher layer configuration and DCI that can be FDMed with CLI measurement resource in the same symbol.
Besides, it should be clarified that FDM does not only cover PDSCH and CLI measurement resource but also covers any serving cell DL signal/channel FDMed with CLI measurement resource.

	17-3
	Simultaneous reception of PDSCH and CLI-RSSI measurement resource
	1) Support simultaneousRxPDSCHCLIRSSIMeasResource
2) Support dynamic prioritization of serving cell DL signals/channels
	17-1
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	1) UE can assume that PDSCH DL signal/channel of serving cell is FDMed with CLI-RSSI measurement resource(s)
2) If UE does not support FDMed reception, UE only supports semi-static prioritization between a serving cell DL signal/channel that is configured to be FDMed with CLI RSSI resources, or also supports dynamic (DCI based scheduling including SPS) prioritization. Semi-static prioritization is that UE only expects higher layer configured serving cell DL signals/channels can be in the same symbol as CLI RSSI. Dynamic prioritization is that UE can be configured with serving cell DL signals/channels based on higher layer configuration and DCI that are in the same symbol as CLI RSSI.
	Optional with capability signalling

	17-4
	Simultaneous reception of PDSCH and SRS-RSRP measurement resource
	1) Support simultaneousRxPDSCHSRSRSRPMeasResource
2) Support dynamic prioritization of serving cell DL signals/channels
	17-2
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	1) UE can assume that PDSCH DL signal/channel of serving cell is FDMed with SRS RSRP  measurement resource(s).
2) If UE does not support FDMed reception, UE only supports semi-static prioritization between a serving cell DL signal/channel that is configured to be FDMed with SRS resources, or also supports dynamic (DCI based scheduling including SPS) prioritization. Semi-static prioritization is that UE only expects higher layer configured serving cell DL signals/channels can be configured in the same symbol as SRS. Dynamic prioritization is that UE can be configured with serving cell DL signals/channels based on higher layer configuration and DCI that are in the same symbol as SRS.
	Optional with capability signalling





	Rapporteur
(LG Electronics)
	For All FG
· Nokia and Qualcomm’s proposal (indicated for only TDD bands) seems agreeable for CLI operation.
· For FG17-1 and 17-2, Qualcomm proposed to indicate as ‘Per band’. It seems that further clarification is necessity. 
	Nokia
	· Features are indicated as per-UE but they apply to TDD bands only.

	Qualcomm
	17-1)
· For feature type, “Per band” is preferred instead of “Per UE” to allow the UE to selectively support CLI RSSI measurement in certain bands.
17-2)
· For feature type, “Per band” is preferred instead of “Per UE” to allow the UE to selectively support CLI SRS-RSRP measurement in certain bands
	17-1
	CLI-RSSI measurement
	

	
	Yes
	N/A
	
	Per UE Per band
	TDD only
	Yes
	
	
	Optional with capability signalling

	17-2
	SRS-RSRP measurement
	
	
	Yes
	N/A
	
	Per UE Per band
	TDD only 
	Yes
	
	
	Optional with capability signalling

	17-3
	Simultaneous reception of PDSCH and CLI-RSSI measurement resource
	
	17-1
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	
	Optional with capability signalling

	17-4
	Simultaneous reception of PDSCH and SRS-RSRP measurement resource
	
	17-2
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	
	Optional with capability signalling






For FG 17-1
· ZTE’s comment (There is no agreement to allow UE reporting maximum number of resource) is reasonable in RAN1. Also, RAN2 may discuss whether additional UE capability regarding on reporting maximum number of resource.
· Qualcomm’s comment (The max number of resources across all CCs configured to measure RSSI) is reasonable to describe in the UE feature list. But, there is no agreement regaring ‘reported by UE’.
· Qualcomm’s comment (UE performs CLI-RSSI measurement with the SCS of the active bandwidth part) seems reasonable to describe in the UE feature list. There is no section for UE behaviour for CLI-RSSI resource reception.
	vivo
	On 17-1, suggest to allow UE report of maximum supported measurement resources for CLI-RSSI

	ZTE
	There is no agreement to allow UE reporting maximum number of resources for 17-1 and 17-2.  It would be clearer if component 1 and component 2 can be consolidated into one component.  Therefore, we have the following suggestions:
17-1:  Update 17-1 to have only one component as “ Support up to 64 of measurement resources for CLI-RSSI measurement”

	Qualcomm
	17-1)
· To enable the report of CLI RSSI measurement capability, we propose the capability for the maximum number of CLI RSSI resources, in the current second component based on the following 
· The max number of resources across all CCs configured to measure RSSI simultaneously is reported by the UE
· Candidate value set for MB_1 is {0, 8, 16, 32, 64}, with 0 indicating no support for CLI RSSI measurement 
· Propose to add component “RSSI SCS is same as active BWP SCS” to allow UE to only support using active BWP SCS to measure CLI RSSI. In RAN1 #100-e, RAN1 assumed that “UE performs CLI-RSSI measurement with the SCS of the active bandwidth part within the configured CLI-RSSI resource in the active BWP regardless of the reference SCS of the measurement resource” in LS R1-2001320 to RAN4. If this becomes an agreement captured in 38.214 spec text, this capability is not needed.

	17-1
	CLI-RSSI measurement
	
1) Support CLI-RSSI measurement
2) Up to 64 of measurement resource for CLI-RSSI measurement 
1) The max number of resources across all CCs configured to measure RSSI simultaneously shall not exceed MB_1
2) RSSI SCS is same as active BWP SCS

	
	Yes
	N/A
	
	Per UE Per band
	TDD only
	Yes
	
	UE operates CLI-RSSI measurement.
1) Component-1, candidate value set for MB_1 is {0, 8, 16, 32, 64}, with 0 indicating no support for CLI RSSI measurement.
2) Component-2, UE only supports using active BWP SCS to measure CLI RSSI.

	Optional with capability signalling






For FG 17-2
· ZTE’s comment (There is no agreement to allow UE reporting maximum number of resource) is reasonable in RAN1. Also, RAN2 may discuss whether additional UE capability regarding on reporting maximum number of resource.
· Qualcomm’s comment (The max number of resources across all CCs configured to measure RSSI) is reasonable to describe in the UE feature list. But, there is no agreement regaring ‘reported by UE’.
· For Qualcomm’s comment (Joint limitation for all reference signal (CLI SRS, SSB and CSI-RS)): is it needed to have further discussion?
· For Qualcomm’s comment (Joint limitation for all reference signal (UE capability for maximum number of SRS ports per resource): It seems that further clarification is necessity.

	vivo
	On 17-2, suggest to allow UE report of maximum supported SRS resource monitoring. 

	ZTE
	There is no agreement to allow UE reporting maximum number of resources for 17-1 and 17-2.  It would be clearer if component 1 and component 2 can be consolidated into one component.  Therefore, we have the following suggestions:
17-2：Update 17-2 to have only one component as “ Support to monitor up to 32 of SRS resources for SRS -RSRP measurement”

	Qualcomm
	17-2)
· To enable the report of CLI SRS-RSRP measurement capability, we propose a capability for UE to report the supported number of SRS resources with a upper bound of 32 as agreed in RAN1.
· The max number of resources across all CCs configured to measure SRS simultaneously is reported by UE
· Candidate value set for MC_1 is {0, 8, 16, 32}, with 0 indicating no support for SRS-RSRP measurement 
· Since UE complexity is determined by measurement across CLI SRS, SSB and CSI-RS based measurement, it is meaningful to define a joint limit for all these reference signals for RSRP measurement in a slot. We propose the following component to 17-2
· The max number of ports for SSB/CSI-RS (1Txand CLI SRS-RSRP resources across all CCs configured to measure RSRP within a slot shall not exceed MD_1
· Candidate value set for MD_1 is {0, 8, 16, 32, 64}
· In the meanwhile, a higher number of ports per resource means a larger total number of SRS to measure. For that, we propose UE capability for maximum number of SRS ports per resource

	17-2
	SRS-RSRP measurement
	1) Support SRS-RSRP measurement
2) Up to 32 of SRS resources to be monitored by a UE
1) The max number of SRS resources across all CCs configured to measure SRS-RSRP simultaneously shall not exceed MC_1
2) The max number of SSB/CSI-RS (1Tx) (sum of aperiodic/periodic/semi-persistent) and CLI SRS-RSRP resource ports across all CCs configured to measure L1-RSRP 'CRI/RSRP', 'SSBRI/RSRP' and ‘CLI SRS-RSRP’ within a slot shall not exceed MD_1
3) The max number of SRS ports per SRS resource for CLI measurement
	
	Yes
	N/A
	
	Per UE Per band
	TDD only 
	Yes
	
	UE operates SRS-RSRP measurement.
1) Component -1, candidate value set for MC_1 is {0, 8, 16, 32}, with 0 indicating no support for SRS-RSRP measurement 
2) Component-2, candidate value set for MD_1 is {0, 8, 16, 32, 64}
3) Component-3, candidate value set: {1, 2, 4}
	Optional with capability signalling






For FG 17-3/4
· For Ericsson’s commnet (FG 17-3 and 17-4 are not needed): These FGs are necessity to indicate at least xDD/FRx.
· For Nokia’s comments (add ‘if not supported that UE only receives CLI-RSSI resources’ and ‘if not supported that UE only receives SRS-RSRP resources’): It seems reasonable to capture.
· For Qualcomm’s comments (Support additional feature ‘dynamic prioritization of serving cell DL signal/channels’): So far, there is no agreement in RAN1. Do you need to have further discussion?
· For Qualcomm’s comments (Clarification of FDMed with not only PDSCH but also any serving cell DL signal/channel): So far, there is no agreement in RAN1. Do you need to have further discussion?

	Ericsson
	According to our understanding, 17-3 and 17-4 have already been defined by RAN2 as cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r1, respectively, and are hence not needed.

	Nokia
	· 17-3: add consequence if not supported that UE only receives CLI-RSSI resources
· 17-4: add consequence if not supported that UE only receives SRS-RSRP resources

	Qualcomm
	17-3/4) In RAN1, it was agreed that ddepending on UE capability, UE may not be required to assume that PDSCH is FDMed with SRS/CLI-RSSI measurement resource. In RAN2, it was agreed that 
	· UE shall prioritize the DL transmission in case DL signal/channel and SRS RSRP resources are FDMed for UEs indicating the FDMed reception is not supported.
· UE shall prioritize the DL transmission in case DL signal/channel and CLI RSSI resources are FDMed for UEs indicating the FDMed reception is not supported.


The RAN2 agreement requires UE to switch between OFDM symbol window timing due to different timing of serving cell signal/channel and CLI resource. This is somehow beyond what RAN1 has agreed as our intention is to treat FDMed reception as an error case and UE does not expect to be configured with such a configuration. Given RAN2 agreement we think the prioritization rule should only be conditionally supported. At least, dynamic prioritization of serving cell signal/channel over CLI resource should not be assumed always supported. Because of this, we propose capability for UE to choose to only support semi-static or also dynamic (DCI based scheduling including SPS) prioritization of a serving cell DL signal/channel that is configured to be FDMed with CLI measurement. Semi-static only prioritization means that UE expects only higher layer configured serving cell DL signals/channels can be FDMed with CLI measurement resource in the same symbol. Dynamic prioritization means that UE can be configured with serving cell DL signals/channels based on both higher layer configuration and DCI that can be FDMed with CLI measurement resource in the same symbol.
Besides, it should be clarified that FDM does not only cover PDSCH and CLI measurement resource but also covers any serving cell DL signal/channel FDMed with CLI measurement resource.

	17-3
	Simultaneous reception of PDSCH and CLI-RSSI measurement resource
	1) Support simultaneousRxPDSCHCLIRSSIMeasResource
2) Support dynamic prioritization of serving cell DL signals/channels
	17-1
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	1) UE can assume that PDSCH DL signal/channel of serving cell is FDMed with CLI-RSSI measurement resource(s)
2) If UE does not support FDMed reception, UE only supports semi-static prioritization between a serving cell DL signal/channel that is configured to be FDMed with CLI RSSI resources, or also supports dynamic (DCI based scheduling including SPS) prioritization. Semi-static prioritization is that UE only expects higher layer configured serving cell DL signals/channels can be in the same symbol as CLI RSSI. Dynamic prioritization is that UE can be configured with serving cell DL signals/channels based on higher layer configuration and DCI that are in the same symbol as CLI RSSI.
	Optional with capability signalling

	17-4
	Simultaneous reception of PDSCH and SRS-RSRP measurement resource
	1) Support simultaneousRxPDSCHSRSRSRPMeasResource
2) Support dynamic prioritization of serving cell DL signals/channels
	17-2
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	1) UE can assume that PDSCH DL signal/channel of serving cell is FDMed with SRS RSRP  measurement resource(s).
2) If UE does not support FDMed reception, UE only supports semi-static prioritization between a serving cell DL signal/channel that is configured to be FDMed with SRS resources, or also supports dynamic (DCI based scheduling including SPS) prioritization. Semi-static prioritization is that UE only expects higher layer configured serving cell DL signals/channels can be configured in the same symbol as SRS. Dynamic prioritization is that UE can be configured with serving cell DL signals/channels based on higher layer configuration and DCI that are in the same symbol as SRS.
	Optional with capability signalling










12. MR-DC/CA enhancement
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-1
	Basic UL power sharing for DC
	Semi-static power sharing mode1 between MCG and SCG cells of same FR for NR dual connectivity.

	
	Yes
	N/A
	Intra-frequency range DC is not supported by the UE
	Per band combination
	NoN/A
	YesN/A
	
	Absence means intra-FR DC is not supported. 

	Optional with capability signalling

	
	18-1a
	Semi-static UL power sharing mode 2 for DC
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR for NR dual connectivity.
	18-1
	
	
	
	Per band combination
	NoN/A
	YesN/A
	
	
	Optional with capability signalling

	
	18-1b
	Dynamic UL power sharing for DC
	Dynamic power sharing between MCG and SCG cells of same FR for NR dual connectivity.
1. Supported scenario for dynamic power sharing
1. T_offset
	18-1
	
	
	
	Per band combination
	NoN/A
	YesN/A
	
	1) {Synch DC only, Sync and Async DC}
2) {short, long}
	Optional with capability signalling

	
	[18-1]	Comment by Nokia: Alternative 18-1/1a/1b structure fo intra-FR DC
	Synchronous NR-DC operation
	NR-DC operation with synchronization between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. semi-static power-sharing mode 2
1. dynamic power-sharing and the value of T_offset

	
	
	
	
	Per band combination
	N/A
	N/A
	
	Absence means synchronous NR-DC operation for the given band combination is not supported. 
1) {Supported}
2) {not supported, supported}
3) {not supported, short, long}
	Optional with capability signalling

	
	[18-1a]
	Non-SFN synchronous NR-DC operation	Comment by Nokia: Unclear if this needs to be considered separately in Rel-16
	Operation with non-zero slot offset between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. semi-static power-sharing mode 2
1. dynamic power-sharing and the value of T_offset

	18-1
	
	
	
	Per band combination
	N/A
	N/A
	
	Absence means non-SFN synchronous NR-DC operation for the given band combination is not supported.
1) {Supported}
2) {not supported, supported}
3) {not supported, short, long}
	Optional with capability signalling

	
	[18-1b]
	Asynchronous NR-DC operation
	Operation with no slot alignment between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. dynamic power-sharing and the value of T_offset

	18-1
	
	
	
	Per band combination
	N/A
	N/A
	
	Absence means asynchronous NR-DC operation for the given band combination is not supported. 
1) {Supported}
2) {not supported, supported}
3) {not supported, short, long}
	Optional with capability signalling

	
	18-2
	Single UL TX operation for TDD PCell in intra-band EN-DC
	TDM restriction to LTE TDD PCell in EN-DC for singleUL-Transmission associated functionalitysingle UL Tx operation when tdm-patternConfig-r16 is configured
1) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration 
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
3) HARQ subframe offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern
[5) if UE indicates that it does not support simultaneous UL transmissions as defined in TS 38.101-3 [4] using singleUL-Transmission, NR (SCG) UL transmission is dropped when an overlapping LTE (MCG) UL transmission is present (for type 1 UE).”]
	EN-DC
	
	N/A
	
	Per band combination
	Applicable to TDD-TDD EN-DC only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to TDD PCell

3) {not supported, supported}
	Optional with capability signalling

	
	18-2a
	Enhanced single UL TX operation for FDD Pcell EN-DC
	TDM restriction to LTE FDD Pcell in EN-DC for singleUL-Transmission associated functionalitysingle UL Tx operation when tdm-patternConfig-r16 is configured
1) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configurationDL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
3) HARQ sub-frame offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern (for type 1 UE)
[5) if UE indicates that it does not support simultaneous UL transmissions as defined in TS 38.101-3 [4] using singleUL-Transmission, NR (SCG) UL transmission is dropped when an overlapping LTE (MCG) UL transmission is present (for type 1 UE).”]
	6-13EN-DC
	
	N/A
	
	Per band combination
	Applicable to in FDD-LTE TDD-NR EN-DC
	Applicable to FR1 only
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	
	18-3
	Dual Tx transmission for EN-DC with FDD PCell(TDM pattern for dual Tx UE)
	TDM restriction to LTE FDD PCell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
1) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
3) HARQ subframe offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern
	EN-DC
	
	N/A
	
	Per band combination
	Applicable to EN-DC with LTE FDD PCellin EN-DC with FDD-LTE only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern
 to a 2Tx UE: Indicates that the UE supports restricting the FDD-LTE uplink transmission occasions with a TDM pattern.
	Optional with capability signalling

	
	18-3a
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern
	18-2, 18-2a
	
	
	
	Per UE
	
	
	
	
	Optional with capability signaling

	
	18-4
	SCell dormancy within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 1_00_1/1_1
	
	
	N/A
	
	Per UE
	No
	No
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for group of Scells
	Optional with capability signalling

	
	18-4a
	SCell dormancy outside active time
	Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
	[19-1]
	
	
	
	Per UE
	No
	No
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for group of Scells
	Optional with capability signalling

	
	18-5
	Cross-carrier scheduling with different SCS
	
1) The UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different

[2) Processing up to X unicast DCI scheduling (DL and UL) per scheduled CC ]

[3 Default QCL assumption for cross-carrier scheduling with different SCS]
	
	
	N/A
	
	Per band combination
	No
	No
	
	crossCarrierScheduling-OtherSCS
 
1) {Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2) X={TBD}]
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
[4] for (15,120), (15,60), (30,120), 
[2] for (15,30), (30,60), (60,120 kHz), 
Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.
Note: this capability exists in Rel-15 38.306, but the functionality was not completed in Rel-15.
	Optional with capability signalling

	
	[18-5a]
	Default QCL assumption for cross-carrier scheduling 
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier scheduling with same SCS.
	
	
	
	
	Per band combination
	
	
	
	FFS if this is needed or if it should cover also component 3 of 18-5
	Optional with capability signalling

	
	18-6
	Cross-carrier A-CSI RS triggering with different SCS
	Cross-carrier A-CSI RS triggering with different SCS
	2-33
	
	N/A
	
	Per band combination
	No
	No
	
	1) {PDCCH cell of lower SCS and A-CSI RS cell of higher SCS, PDCCH cell of higher SCS and A-CSI-RS of lower SCS, both} . 
	Optional with capability signalling

	
	[18-6a]
	Default QCL assumption for cross-carrier A-CSI-RS triggering
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier A-CSI-RS triggering.
	
	
	
	
	Per band combination
	
	
	
	FFS if this is needed
	Optional with capability signalling

	
	18-7
	CA with non-aligned frame boundaries
	CA with non-aligned frame boundaries for inter-band CA
	
	
	N/A
	
	Per band combination
	No
	No
	
	Defines whether the UE supports carrier aggregation operation where the frame boundaries of the PCell and the SCell are not aligned, while the slot boundaries are.
	Optional with capability signalling

	
	18-8
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	6-7
	
	N/A
	
	Per UE
	No
	No
	
	Support HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
Rel-15 had this per cell group
	[Optional with capability signalling or Mandatory conditioned to support for multiple PUCCH groups 6-7]




FG18-1/1a/1b
	Company
	Comments/Questions/Suggestions

	DOCOMO
	· Regarding 18-1b, we think it is preferable to have one row for one capability signaling and hence DPS support for sync/async and T_offset capabilities should be separated.
· General comment is that xDD/FRx differentiation is applicable only for per UE capability in our understanding, and hence “Need of xDD/FRx differentiation” should be “N/A” for FGs not per-UE.

	QCOM
	On FG18-1, 18-1a, 18-1b (NR-DC power-control):
We believe that synchronous NR-DC, non-SFN synchronous NR-DC, and asynchronous NR-DC, shall belong to separate UE features since these require different UE implementations and test cases. For each of them, the UE should report which power-control mode(s) is/are supported. Therefore, we propose following structure for FG18-1, 18-1a, and 18-1b. All these are reported per band combination and are optional with capability signalings.
 FG18-1: Synchronous NR-DC operation
Component 1: semi-static power-sharing mode 1: indicates support or not
Component 2: semi-static power-sharing mode 2: indicates support or not
Component 3: dynamic power-sharing and the value of T_offset: indicates support or not, and if yes, the value of T_offset (short or long)
FG18-1a: Non-SFN synchronous NR-DC operation
Component 1: semi-static power-sharing mode 1: indicates support or not. 
Component 2: semi-static power-sharing mode 2: indicates support or not.
Component 3: dynamic power-sharing and the value of T_offset: indicates support or not, and if yes, the value of T_offset (short or long)
FG18-1b: Asynchronous NR-DC operation
Component 1: semi-static power-sharing mode 1: indicates support or not. 
Component 2: dynamic power-sharing and the value of T_offset: indicates support or not, and if yes, the value of T_offset (short or long)
UE supporting the NR-DC operation must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.

Based on the above, our proposal is following.
	18-1
	Synchronous NR-DC operation
	NR-DC operation with synchronization between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. semi-static power-sharing mode 2
1. dynamic power-sharing and the value of T_offset

	
	Yes
	N/A
	I
	Per band combination
	No
	Yes
	
	Absence means synchronous NR-DC operation for the given band combination is not supported. UE supporting synchronous NR-DC operation must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.

Note: A UE not indicating any of the 3 capabilities (FG18-1, 1a, 1b) for the band combination means this is a Rel-16 UE but with only Rel-15 NR-DC capability
	Optional with capability signalling

	18-1a
	Non-SFN synchronous NR-DC operation
	Operation with non-zero slot offset between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. semi-static power-sharing mode 2
1. dynamic power-sharing and the value of T_offset

	
	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	
	Absence means non-SFN synchronous NR-DC operation for the given band combination is not supported. UE supporting non-SFN synchronous NR-DC operation must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.

	Optional with capability signalling

	18-1b
	Asynchronous NR-DC operation
	Operation with no slot alignment between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. dynamic power-sharing and the value of T_offset

	
	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	
	Absence means asynchronous NR-DC operation for the given band combination is not supported. UE supporting asynchronous NR-DC operation must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.

	Optional with capability signalling





	Rapporteur
	The Qualcomm restructuring proposal to cateogirze based on deployment scenario support seems to make the components more readable, but the 3-way split seems somewhat novel and would need to be discussed. DOCOMO proposal to spin off the T_offset would not seem necessary as it is an attribute of DPS
I have made a suggestion parallel to the old structure and we can check in the e-meeting whether to keep the old structure or go with the new one, but I have kept SPS mode 1 as a default mode and 18-1 as the default supported scenario



FG18-2/2a/3
	Company
	Comments/Questions/Suggestions

	Ericsson
	18-2 and 18-2a: 
· Add component 5 as following to reflect agreed Rel-16 UE behavior for single Tx case “ 5) if UE indicates that it does not support simultaneous UL transmissions as defined in TS 38.101-3 [4] using singleUL-Transmission , NR (SCG) UL transmission is dropped when an overlapping LTE (MCG) UL transmission is present (for type 1 UE).”
Align terminology with RAN2 specs by replacing “for single UL Tx operation” with “for single UL-transmission associated functionality, as specified in TS 36.331”
Rapporteur: This sounds like functional specification through UE capabilities. I added the component for now in […], but this would seem like text to 38.214.
I think the “single UL Tx Operation” was lifted from the Rel-15 8-2, but indeed it is not exactly the best practice precedence.

	Samsung
	18-2: “Applicable to TDD-TDD EN-DC only” is revised to “Applicable to EN-DC with LTE TDD PCell”
18-2a: “Applicable to in FDD-LTE TDD-NR EN-DC” is revised to “Applicable to EN-DC with LTE FDD PCell”
18-3: “Applicable in EN-DC with FDD-LTE only” is revised to “Applicable to EN-DC with LTE FDD PCell”
Rapporteur: 18-2/2a: Is it correct that these apply to NR FDD SCell? Did not take the change generically as this is not spec, and no need to be 100% perfect in terminology.

	ZTE
	18-2, 18-2a, 18-3
From our perspective, the component 4 is not very accurate. We propose to update it as below. 
4) For type 2 UE, LTE UL transmissions scheduled/triggered by a DCI in any designated UL subframe of the TDM pattern; For type 1 UE, LTE UL transmissions scheduled/triggered by a DCI in non- designated UL subframes given by the TDM pattern.
18-2a and 18-3
Component 1 (i.e. “TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration”) is not correct. We propose to remove component 1..
18-2a
The “Need of FDD/TDD differentiation” needs to be updated as following, i.e., “Applicable in EN-DC with FDD-LTE only”.
Rapporteur: Tried to address the component 4)
Edited component 1) on 18-2a and 18-3
18-2a has the FDD-LTE statement in place in the column to the left.

	MTek
	· FG 18-2/2a/3: Single UL TX operation for TDD/FDD/dual-tx PCell EN-DC: 
· Add a new capability “Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern” according to RAN1 #99 agreement:
[image: ]
Rapporteur: added 18-3a

	Nokia
	18-2 and 18-2a could be merged with TDD/FDD differentiation
Rapporteur: Yes it could, and it was. In the last round there was a comment to split it in two. Did not revert back.

	Huawei
	FG 18-2a and 18-3: 
0. Component 1) should be replaced by “Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell” since there is no any restriction on the TDD configurations for reference for FDD PCell case according to the agreements. 
0. Component 4) should be changed to “LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern (for type 1 UE)”;
FG 18-2: Component 3) should be changed to “HARQ subframe offset (Optional feature with Rel-15 FG 8-1 as prerequisite feature)” as what exactly shown in the agreement, since it should be a separate capability signaling for HARQ subframe offset. One alternative is to take this component out and create a new FG 18-2a for it.
Rapporteur: Component 1) done. Component 4) done, but the reference to type 1 UE should be avoided if possible… Component 3), made this as a separate sub-capability

	Intel
	18-2, HARQ-offset is optional for type 1 UE in EN-DC with LTE TDD PCell. It is currently listed as bullet 3), which implies HARQ-offset is alwasys supported?
Rapporteur: See Huawei comment

	QCOM
	On FG18-2 (Single UL TX operation for TDD PCell EN-DC):
1. According to the WID, this feature should be for intra-band EN-DC with TDD PCell which should be clear.
1. Component 1) in the original version “TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration” is one of the restrictions RAN1 agreed and should be captured somewhere else. However, it is not a component and should be removed from the “components” column.
1. Component 3) has to be a separate UE feature, as per RAN1#98 agreement. We consider component 4) should also be a separate UE feature.
1. At the RAN1#99 meeting, we agreed that semi-static UL transmissions outside of the restricted UL subframes is subject to a UE capability. This should also have one UE feature.
Rapporteur: 1) re-introduced intra-band 2) Removed. 3) introduced. 4) introduced

On FG18-2a (Enhanced single UL TX operation for FDD PCell EN-DC):
1. FG18-2a (and the child features) should be on top of FG6-13.
1. FG18-2a should comprise enabling tdm-patternConfig-r16 and dynamic UL transmissions outside the TDM restricted subframes. PRACH transmissions and semi-static UL transmissions outside the TDM restricted subframes should be separate UE features (FG18-2e and 18-2f).
1. FG6-13 supports HARQ sub-frame offset and therefore, HARQ sub-frame offset can be within the FG18-2a. 
1. Component 1) in the original version “TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration” is one of the restrictions RAN1 agreed and should be captured somewhere else. However, it is not a component and should be removed from the “components” column.
Rapporteur: 5) ok. 6) semi-static introduced as a separate capability, but not clear that another capability is needed for PRACH. 8) ok 

On FG18-3 (Dual Tx transmission for EN-DC with FDD PCell (TDM pattern for dual Tx UE)):
1. Component 1) in the original version “TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration” is one of the restrictions RAN1 agreed and should be captured somewhere else. However, it is not a component and should be removed from the “components” column.
1. On FG18-3, the UE is able to transmit LTE and NR simultaneously. Therefore, the feature can include LTE UL transmissions outside of the TDM restricted patterns as a component.
1. “Indicates that the UE supports restricting the FDD-LTE uplink transmission occasions with a TDM pattern” in the note column is redundant, and hence can be deleted.
Rapporteur: 9) ok. 10) ok. 11) OK

Based on the above, our proposal is following.
	18-2
	Single UL TX operation for TDD PCell EN-DC
	1) TDM restriction to LTE TDD PCell in EN-DC for single UL Tx operation when tdm-patternConfig-r16 is configured
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
	
	
	N/A
	
	Per band combination
	Applicable to intra-band EN-DC with TDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2a
	Enhanced single UL TX operation for FDD PCell EN-DC
	1) TDM restriction to LTE FDD PCell in EN-DC for single UL Tx operation when tdm-patternConfig-r16 is configured
3) HARQ sub-frame offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern
	6-13
	
	N/A
	
	Per band combination
	Applicable to EN-DC with FDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2b
	HARQ subframe offset for single UL TX operation for TDD PCell EN-DC
	HARQ subframe offset when tdm-patternConfig-r16 is configured for intra-band EN-DC with TDD-PCell

	18-2
	Yes
	N/A
	
	Per UE
	Applicable to intra-band EN-DC with TDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2c
	LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern for single UL TX operation for TDD PCell EN-DC
	LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern when tdm-patternConfig-16 is configured for intra-band EN-DC with TDD-PCell
	18-2
	Yes
	N/A
	
	Per band combination
	Applicable to intra-band EN-DC with TDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2d
	LTE UL transmissions configured semi-statically in any UL subframe of the TDM pattern for single UL TX operation for TDD PCell EN-DC
	LTE UL transmissions semi-statically configured by RRC, other than PRACH, in any UL subframe of the TDM pattern when tdm-patternConfig-16 is configured for intra-band EN-DC with TDD-PCell
	18-2
	Yes
	N/A
	
	Per band combination
	Applicable to intra-band EN-DC with TDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2e
	PRACH transmission in non-designated UL subframes given by the DL-reference configuration for enhanced single UL TX operation for FDD PCell EN-DC
	1) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
2) HARQ sub-frame offset
	6-13
	Yes
	N/A
	
	Per band combination
	Applicable to EN-DC with FDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2f
	LTE UL transmissions configured semi-statically in any UL subframes for enhanced single UL TX operation for FDD PCell EN-DC
	1) Semi-statically configured LTE UL transmissions in any UL subframes for enhanced single UL TX operation for FDD PCell EN-DC
2) HARQ sub-frame offset
	6-13
	Yes
	N/A
	
	Per band combination
	Applicable to EN-DC with FDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-3
	Dual Tx transmission for EN-DC with FDD PCell(TDM pattern for dual Tx UE)
	1) TDM restriction to LTE FDD PCell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
3) HARQ subframe offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern
5) LTE UL transmissions semi-statically configured in any UL subframe of the TDM pattern

	
	
	N/A
	
	Per band combination
	Applicable to EN-DC with FDD PCell only
	N/A
	
	Extension of the R15 capability tdm-Pattern
to a 2Tx UE
	Optional with capability signalling







FG18-4/4a
	Company
	Comments/Questions/Suggestions

	Vivo
	18-4a and 19-1a are duplicated, should decide to keep only one.
Rapporteur: Pass the ball to Hiroki.

	Samsung
	18-4a: It should not depend on 18-4 – should be independent capabilities. 
Rapporteur:18-4a is not dependent n 18-4. The letter ‘a’ in the FG# is just reflecting the fact that it was added between 18-4 and 18-5.

	Oppo
	The support of SCell dormancy is based on the DCI-based BWP switching capability. The 18-4 should have the prerequisite of dynamic BWP switching among at least 2 BWP, defined for Rel-15. 
The 18-4a also has similar dependency. Plus, as related comment for POWER saving, the bracket of 19-1 should be removed.
Rapporteur: Not clear if the pre-requisite is absolutely warranted here, although it does appear logical that if the UE supports 18-4 then it supports BWP switching. It appears that the pre-requisite list would grow a bit largish though, as e.g. 6-3 does not have 6-2 as a pre-requisite. Bracket around 19-1 is cross-WI thing and is subject to what do we do with the two capabilities.

	MTek
	For FG 18-4, according to RAN1 agreements, two types of indication, e.g., Case 1 and Case 2, are defined. In Case 1, the DCI format 0_1/1_1 used for SCell dormancy indication still schedules PUSCH/PDSCH. However, in Case 2, the DCI format 1_1 used for SCell dormancy indication doesn’t schedule PDSCH. And it is similar to SPS PDSCH release, HARQ-ACK information should be transmitted by UE in Case 2 even if there is no PDSCH scheduling. Therefore, it is more reasonable to have split feature groups for two Cases. 
· FG 18-4: SCell dormancy with Case 1 indication within active time
· Component: Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_11_0/1_1 scheduling PUSCH/PDSCH
· Add 
· FG 18-4b: SCell dormancy with Case 2 indication within active time
· Component: Support for SCell dormancy indication sent within the active time on PCell via DCI format 1_1 without PDSCH scheduling
Rapporteur: Case 1 and Case 2 in the title add zero value as they are only known to the people who took part in standardizing the two. These cases are not existing in any specs, so using them is not helpful.  DCI format 0_1/1_1 schedules PUSCH/PDSCH (fixed the 1_0 to 0_1). On 18-4b, shouldn’t the format be 2_6 as in the table now?

	Huawei
	FG18-4&18-4a
0. DCI format in 18-4 is incorrect (1_0 should be 0_1);
0. Both FGs should have FG6-5 and FG6-6 as prerequisite (in addition to 19-1 for FG18-4a).
0. Per band combination seems more proper similar as cross-carrier scheduling
0. No need of input to ‘Note’ 


	FWei
	18-4a and 19-1a are identical. Rather than deleting either one, note that the UE needs to support both 18 and 19 to be capable of 18-4a/19-1a. This requires 18-4/18-4a to be reorganized. The current 18-4a is for dormancy outside active time, which should not be a sub-feature of 18-4 for dormancy within active time. More logically:
· 18-4 should be “Scell dormancy    Support for SCell dormancy via dormant BWP configuration”.
· 18-4a can be “SCell dormancy within active time     Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1”.
· 18-4b can be “SCell dormancy outside active time     Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6      Prerequisite feature groups 19-1”.
· No change in 19-1a.
Rapporteur:18-4a is not a sub-feature of 18-4. The letter ‘a’ in the FG# is just reflecting the fact that it was added between 18-4 and 18-5.

	QCOM
	18-4) This FG covers both case 1 and case 2 SCell dormancy indication DCI. Case 2 DCI provides per SCell indication. We propose to update the note to reflect this.
For the feature type, it was ‘Per band combination’ in the last version but it is changed to ‘Per band’ now. The original ‘Per band combination’ is preferred because it provides flexibility to determine whether SCell dormancy is supported for certain CA combination. We propose to revert the change back to the original one in both 18-4 and 18-4a.
	18-4
	SCell dormancy within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 1_0/1_1
	
	Yes
	N/A
	
	Per UE
Per band combination
	No
	No
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for each Scell or group of Scells
	Optional with capability signalling



	18-4a
	SCell dormancy outside active time
	Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
	[19-1]
	Yes
	N/A
	
	Per UE
Per band combination
	No
	No
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for group of Scells
	Optional with capability signalling



Rapporteur: see comments above





FG18-5
	Company
	Comments/Questions/Suggestions

	Ericsson
	· Add component “Default beam for cross-carrier scheduled PDSCH when scheduling cell and scheduled cell have different numerologies”
· Add below details for component (2) 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· [4] for (15 kHz, 120 kHz), (15 kHz, 60 kHz), (30 kHz, 120 kHz), 
·  [2] for (15 kHz, 30 kHz), (30 kHz, 60 kHz), (60 kHz, 120 kHz), 
· Note : This applies also to the case where there is a single span in the slot for the scheduling CC.
· In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell. 
 (New) 18-5a: Add new feature for “Default beam for cross-carrier scheduling with same numerology”
· Component : Configuration of default beam selection for cross-carrier scheduled PDSCH when scheduled cell and scheduling cell have same numerology
· Per-UE, optional with capability signalling

	Samsung
	18-5: as indicated in ‘Note’ column, 18-5 overlaps with Rel-15 FG 6-10a (crossCarrierScheduling-OtherSCS)

	ZTE
	18-5
For component 2, we propose to increase the number of DCIs per span. Thus, the following update is proposed.
[2) Processing up to X unicast DCIs scheduling (DL and UL) per span per scheduled CC. ]

	MTek
	· FG 18-5: Cross-carrier scheduling with different SCS 
· The value of X should be set to 2. (Processing up to X unicast DCI scheduling (DL and UL) per scheduled CC)

	Nokia
	18-5, comp 2: Clarify if this is per slot or per span. If this is per slot, then values should be 4x the baseline to support cross-carrier scheduling from 30kHz to 120kHz, at least.

	Intel
	18-5, bullet 2), 
· need to clarify that it is for a PDCCH MO, a span or a slot
· it is not clear that it means X DL DCI + X UL DCI, or total X DCIs. 
Since the number of DCI per MO has impact on Type2 HARQ-ACK codebook design, suggest to clarify if more than 1 DL DCI can be received in a MO for a scheduled cell

	QCOM
	18-5) For Rel. 16, it is sufficient to reuse the Rel. 16 FG 3-5b PDCCH monitoring to have multiple DCIs in one slot of the scheduling cell with lower SCS than the scheduled cell. This has the benefit of avoiding introducing additional impact to the spec (e.g., new design for HARQ-ACK codebook). We think component 2 is not needed. Propose to add ‘Per band’ to support the feature for CA within certain bands or not.
	18-5
	Cross-carrier scheduling with different SCS
	
1) The UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different

[2) Processing up to X unicast DCI scheduling (DL and UL) per scheduled CC ]
	
	Yes
	N/A
	
	Per band and Per  per band combination
	No
	No
	
	crossCarrierScheduling-OtherSCS
 
1) {Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2) X={TBD}]
Note: this capability exists in Rel-15 38.306, but the functionality was not completed in Rel-15.




	
	



FG18-6
	Company
	Comments/Questions/Suggestions

	Samsung
	18-6: Need FG 2-33 (CSI-RS and CSI-IM reception for CSI feedback) as prerequisite. In addition, it is understood that 18-6 is not limited to CSI feedback but also applicable for beam management and tracking. Therefore, some clarification in connection with e.g., FG 2-24 (SSB/CSI-RS for beam measurement) and FG 2-51a (aperiodicTRS) would be needed. 
Rapporteur: Added 2-33 as pre-requisite, but did not really see what else is needed or what kind of clarification is required

	QCOM
	18-6) crossCarrierScheduling-OtherSCS does not cover cross carrier A-CSI RS triggering with different SCS. Because of this, a fourth option is added to the candidate value set for the UE to report no support for cross-carrier A-CSI RS triggering with different SCS. Feature type is updated for similar reason to 18-5. Besides, changes were made by adding “cell” in the candidate value set and removing a “-”.
	18-6
	Cross-carrier A-CSI RS triggering with different SCS
	Cross-carrier A-CSI RS triggering with different SCS
	
	Yes
	N/A
	
	Per band and per Per band combination
	No
	No
	
	1) {PDCCH cell of lower SCS and A-CSI RS cell of higher SCS, PDCCH cell of higher SCS and A-CSI- RS cell of lower SCS, both, neither}. 



In RAN1 #100-e, it was agreed that cross-carrier scheduling can be based on DCI format 1-2 which is design for Rel. 16 eURLLC. It was noted that separate UE capability can be discussed to indicate the support for cross-carrier scheduling with different SCS for eURLLC. It is necessary to define such a capability as it is not clear how eURLLC benefits from the feature. Also, it is too restrictive that a UE must support the feature for both eMBB and eURLLC or for neither. We propose new capabilities 18-5a and 18-6a in the following.
	Agreements: 
· To extend the cross-carrier scheduling with different SCS to be operable with DCI format 1_2 defined for Rel-16 in eURLLC WI. 
· Note: to be discussed under UE feature discussion regarding whether or not to introduce separate UE capability to indicate the support for cross-carrier scheduling with different SCS to be operable with DCI format 1_1 and DCI format 1_2




	18-5a
	Cross-carrier scheduling with different SCS for URLLC
	The UE supports cross-carrier scheduling with different SCS for URLLC based on DCI format 1_2
	
	Yes
	N/A
	
	Per band and per band combination
	No
	No
	
	1) {Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both, neither}

	18-6a
	Cross-carrier A-CSI RS triggering with different SCS for URLLC
	The UE supports cross-carrier A-CSI RS triggering with different SCS for URLLC based on DCI format 0_2
	
	Yes
	N/A
	
	Per band and per band combination
	No
	No
	
	1) {PDCCH cell of lower SCS and A-CSI RS cell of higher SCS, PDCCH cell of higher SCS and A-CSI-RS cell of lower SCS, both, neither}. 




In RAN1 #100-e, there was discussions related to the support of default QCL assumption for cross-carrier scheduling with different SCS. A new RRC parameter ‘enableDefaultBeamForCCS’ was added by which network can indicate default QCL assumption is supported or not. We propose the following corresponding UE capabilities to allow a Rel. 16 UE to choose to support default QCL assumptions or not. 
	18-5b
	Default QCL assumption for cross-carrier scheduling 
	Default QCL assumption for cross-carrier scheduling

Indicates whether the UE supports the 
cases when the offset between the reception of the scheduling DCI and the corresponding scheduled PDSCH is less than the threshold timeDurationForQCL and when the scheduling DL DCI does not have the TCI field present.
	
	Yes
	N/A
	
	Per band and per band combination
	N/A
	N/A
	
	
	Optional with capability signalling

	18-6b
	Default QCL assumption for cross-carrier A-CSI-RS triggering 
	Default QCL assumption for cross-carrier A-CSI-RS triggering

Indicates whether the UE supports the case that the triggering time offset between DCI and the A-CSI RS is smaller than beamSwitchTiming + d.
	
	Yes
	N/A
	
	Per band and per band combination
	No
	No
	
	
	Optional with capability signalling



Rapporteur: 
· Why is there a need to signal UE capability = not supported when it should be understood that if the UE does not indicate support, then the UE cannot be assumed to support the feature. Hence the 4th code-point “Neither” seems redundant
· Not immediately obvious why there needs to be a capability separately for each DCI format. It is true that cross-carrier scheduling with different SCS is worse in latency than self-scheduling and in that sense does not go well together with ultra-low latency, but if the UE supports a feature with DCI format 1_1 and it supports DCI format 1_2, it would seem logical that it supports the combination. This principle applies for other features that the DCI format 1_2 can schedule, including same-SCS cross-carrier scheduling. Why this would be different?  suggest discussing in the e-meeting
· Per band and per BC capability for something that was seen as an important part of the new feature seems very heavy. I’ve added the proposed capability in […], but did not leave the statement that without this the UE does not support values smaller than beamSwithtiming+d




FG18-7
	Company
	Comments/Questions/Suggestions

	Samsung
	18-7: Need an 18-7a for support of Type-1 HARQ-ACK codebook. 
Rapporteur: Type I HARQ-ACK codebook is mandatory in Rel-15, why would there need to be a new capability?

	MediaTek
	FG 18-7: CA with non-aligned frame boundaries 
· Allow UE to report its supported minimum grid {0.5ms, 0.25ms, 0.125ms} for the slot offset, instead of whether it can support the feature or not.
Rapporteur: The UE needs to support the valid configuratios for the SCS pair it indicates it is able to support the feature for. Additional granularity in capabilities seems unnecessary

	Qualcomm
	18-7	CA with non-aligned frame boundaries
· There should be a signaling structure recommended to RAN2, where the UE can indicate the grouping of cells across which the UE is capale of applying time offsets. For example, the UE can only apply offset between TDD bands but not between FDD bands, etc. 
Rapporteur: Don’t follow how the per BC structure would not suffice.




FG18-8
	Company
	Comments/Questions/Suggestions

	LG
	18-8
We think this feature should be combined with “support for multiple PUCCH groups” or mandatory conditioned to support for multiple PUCCH groups

	Samsung
	18-8 can follow Rel-15 capability indication based on support for 2 PUCCH groups.

	Huawei, HiSilicon
	FG18-8: For flexibility, it is more proper to have separate UE capabilities for HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration.

	Rapporteur
	I understand LG and Samsung to make the feature conditionally mandatory for Rel-16 UEs. If UE supports 6-7, it shall support 18-8- Correct?
At the same time Huawei suggests that there are two separate capabilities rather than one. As this was an RRC structure question, there seems to be no point in split it in two. 




13. UE Power Saving
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	19.UE Power Saving
	19-1
	DRX Adaptation 
	1. Configured PS_offset for the detection of  DCI format 2_6  with CRC scrambling by PS-RNTI and minimum time gap before DRX ON duration

1. Indication of UE whether  or not to start drx_OnDuration timer at the DRX ON by detection of DCI format 2_6

1. Configured UE wakeup or not when DCI format 2_6 is not detected at all monitoring occasions outside Active time
1. Configured  P-CSI report when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON
1. Configured  L1-RSRP report when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON


	
	
	N/A
	
	[Per UE]
	No
	No
	
	Minimum time gap  before the start of the DRX Onis determined based on UE capabilityThe minimum time gap between the end of the slot of last DCI format 3_0 monitoring occasion and the start of the DRX ON is a UE capability based on subcarrier spacing.
· The reporting is per SCS in units of slots of the respective SCS
· The reported value for a SCS is taken from two possible values per SCS
· The largest value of minimum time gap in UE capability is no more than the number of slots equal to 3 ms

UE is not required to monitor PDCCH for detection of DCI format 2_6 during the minimum time gap
	Optional with capability signalling

	
	19-1a
	DRX Adaptation 
	1. Indication of UE dormancy-like behaviour by DCI format 2_6
1. 
	18-4 
	
	N/A
	
	[Per UE]
	No
	No
	
	
	Optional with capability signalling

	
	19-2
	Cross Slot Scheduling
	1. Dynamic indication of applicable minimum scheduling restriction offset by  DCI format 0_1 and 1_1
 o	minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset
1. minimumSchedulingOffset K2 configuration for PUSCH

	
	
	N/A
	
	[Per UE]
	No
	No
	
	
	Optional with capability signalling

	
	19-3
	Maximum MIMO Layer Adaptation
	1. Support of mMaximum number of MIMO layer configuration  per DL BWP
	
	
	N/A
	
	[Per BC] 
	No
	No
	
	This capability is indicated only if UE supports the network configuration of maxMIMO-Layers according to maxLayersMIMO-Indication
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	19-4a
	UE assistance information
	1. Preferred k0/k2 [for same carrier scheduling]
· 15kHz/30kHz SCS: {1, 2, 4, 6} slots
· 60kHz/120kHz SCS: {2, 4, 8, 12} slots

	
	
	N/A
	
	[Per UE]
	No
	No
	
	The minimum applicable value of K0 (K2) for an active DL (UL) BWP for the carrier where PDSCH(PUSCH) is transmitted
	Optional with capability signalling

	
	
	
	1. 
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




	Company
	Comments/Questions/Suggestions

	vivo
	1. For 19-1 and 19-4a, the type should be per band, rather than per UE. 
1. 18-4a and 19-1a are duplicated, should decide to keep only one. 
<Rapporteur> DRX is configured per UE and not per band.   

	Ericsson
	19-1: Update the note as per RAN1-100e agreement to provide clearer description of minimum time gap capability
Agreements:
The minimum time gap between the end of the slot of last DCI format 3_0 monitoring occasion and the start of the DRX ON is a UE capability based on subcarrier spacing.
· The reporting is per SCS in units of slots of the respective SCS
· The reported value for a SCS is taken from two possible values per SCS
· The largest value of minimum time gap in UE capability is no more than the number of slots equal to [3]ms
FFS impact of dormancy/non-dormancy transition
19-1a: is a duplicate of 18-4a, so this can be deleted
19-3: Update to “[per BC or per UE]”. We think per-UE should be enough but OK to have some discussion on this. 
<Rapporteur> Maximum MIMO layer configuration is band-specific configuration
19-4a: Suggest adding in the note reference to the LS sent to RAN2 (R1-1911586) for detailed description.

	Samsung
	18-4 is not a prerequisite for 19-1a. 19-1 should be further sub-divided for the different components. 
<Rapporteur> 19-1a is removed due to duplicate with 18-4a.   19-1 is the capability of WUS

	OPPO
	We thin 19-1 missing the essential part of the Format2-6 indication.”” Indication of UE can detect DCI format 2_6 with CRC scrambling by PS-RNTI for starting a DRX ON”. This should be added in the beginning of the components. 
<Rapporteur>  19-1 (2) Indication of UE whether  or not to start drx_OnDuration timer at the DRX ON by DCI format 2_6

The 19-1a is duplicated with 18-4a. Only define one of them is sufficient. The UE capability for dormancy sell is configurable, and then if we have 2-6 capable, then it can do scell indication outside of active time. We can remove the 19-1a.

	ZTE
	19-1
Component 1: PS_offset is not a UE capability. So we suggest to change it to ‘The minimum time gap between the end of the slot of last DCI format 2_6 monitoring occasion and the start of the DRX ON’. Component 2: The following revision is proposed.
· Indication of UE whether or not to start drx_OnDuration timer at the DRX ON for the next long DRX cycle by DCI format 2_6.

19-2
[bookmark: OLE_LINK4]Component 2: It is suggested to change ‘minimumSchedulingOffset’ to ‘minimumSchedulingOffsetK0’.
Component 3:  It is suggested to change ‘minimumSchedulingOffset’ to ‘minimumSchedulingOffsetK2’.

19-4a
In general, 19-4a is a RAN2 related feature, it is more proper to be discussed in RAN2.
<Rapporteur> 19-4 are RAN2 related features and were removed.  19-4a is the RAN1 related feature.

	NTT DOCOMO
	· For FG 19-3, we think “Per UE” would be enough. In RAN2 LS, one of guidelines is to minimize features “per-BandCombination” and “per-Band-of-a-BandCombination”
· xDD/FRx differentiation is applicable only for per UE capability, and hence “No” should be changed to “N/A” for FGs not per-UE.
<Rapporteur> Maximum MIMO layer configuration is band-specific configuration


	MediaTek
	· For FG 19-1, we propose the following revision:
· Component #1: PS_offset for the detection of  DCI format 2_6  with CRC scrambling by PS-RNTI and minimum time gap before DRX ON duration of long DRX cycle
· DCI format 2_6 is only applicable to long DRX cycle.
· Component #4: Configured P-CSI report and CSI-RS resource measurement during the time duration indicated by drx-onDurationTimer when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON
· In RAN1 #100, for P-CSI report, it was agreed that UE can measure CSI-RS resource during the time duration indicated by drx-onDurationTimer also outside DRX active time if DCI format 2_6 is configured and drx-onDurationTimer does not start.
1. Component #5: Configured L1-RSRP report and CSI-RS resource measurement during the time duration indicated by drx-onDurationTimer when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON if reportQuantity is set to ‘cri-RSRP’
· In RAN1 #100, for periodic L1-RSRP report, it was agreed that UE can measure CSI-RS resource during the time duration indicated by drx-onDurationTimer also outside DRX active time if DCI format 2_6 is configured and drx-onDurationTimer does not start.
· Add new item “Configured L1-RSRP report during the time indicated by drx-onDurationTimer when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON if reportQuantity is set to ‘ssb-Index-RSRP’”
· When L1-RSRP report is based on SSB measurement, there is no restriction on the time duration for measurement. Therefore, we suggest to have separated components for CSI-RS based and SSB-based L1-RSRP report.
· For FG 19-1a, we suggest to delete this FG because it is overlapped with FG 18-4a.
· For FG 19-3, we propose the following revision:
· Component #1:  Support of mMaximum number of MIMO layer configuration per DL BWP
· It should be ‘Per UE’ capability report with FR1/FR2 differentiation.
< Rapporteur>  The details of descriptions are in the specification not necessary to duplicate here.

	Nokia
	· 19-1: add a first component (0) Support monitoring DCI format 2_6 for wake-up indication
· 19-1a duplicates 18-4a and it should be removed
· 19-2, comp 1: Revise to “Dynamic indication of applied minimum scheduling offset restriction by  DCI format 0_1 and 1_1”
· 19-3: Type definition should be per UE
· Note: there are some editorial issues with the table in this section which should be cleaned eventually
<Rapporteur>  19-1 (2) Indication of UE whether  or not to start drx_OnDuration timer at the DRX ON by DCI format 2_6

	Huawei, HiSilicon
	1. On FG 19-3: 
1. Thanks for considering the addition of ‘configuration’ in the component (1). However, the description is still not clear. It could be understood as the maximum number of configurations. So, it is better to further refine the description of the component to e.g. ‘support of per-BWP configured maximum MIMO layers for a DL BWP’ or ‘Support of maximum MIMO layer configuration per DL BWP’.
1. [bookmark: OLE_LINK21]We found the feature group is changed to be ‘per BC’. The feature group is supporting per-BWP configuration of maximum MIMO layers, and it does not impact the supported maximum number of MIMO layers on a band or band combination. So, it is not correct to define this as per band combination. We think it needs to be changed to ‘per UE’ as that in previous version.
1. Bracket should be removed for all FG except for 19-3.
<Rapporteur> There was a comment that 19-3 is per BC since maximum MIMO layer could be configured differently for each BC. 

	Intel
	· 19-1, 19-1a should be per BC (band combination)
· 18-4a and 19-1a seem the same. So keeping one of them is sufficient 
<Rapporteur> DRX is configured per UE and not per band.   

	Qualcomm
	· FG 19-1:
· Component (1): Configuration of ps-Offset and capability signaling for the minimum gap are separate features; we suggest splitting them
· (1) ps-Offset for locating monitoring occasions of DCI format 2_6 with CRC scrambled by PS-RNTI
· (x) Minimum time gap prior to the slot where drx-onDurationTimer would start
· Add in the note: UE is not required to monitor PDCCH for detection of DCI format 2_6 during the minimum time gap
· Components (2)-(5): 
· Detection of DCI format 2_6 indicating the UE whether or not to start drx-onDurationTimer at the DRX ON by DCI format 2_6 next occurrence
· Configured UE wakeup or not when DCI format 2_6 is not detected outside Active time at [all] monitoring occasions
· Configured P-CSI report when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON during the time duration indicated by drx-onDurationTimer outside Active Time
· Configured periodic L1-RSRP report when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON during the time duration indicated by drx-onDurationTimer outside Active Time
· FG19-1a:
· This feature seems to be redundant to 18-4a. Because this feature is conditional to the support of SCell dormancy, it looks more legitimate to be handled in 18-4a. Therefore, we suggest removing this component.
· FG 19-2:
· Components (1)-(3): 
· (1) Dynamic indication of minimum applicable scheduling offset by DCI format 0_1 and 1_1
· (2) Minimum scheduling offset restriction minimumSchedulingOffset configuration for PDSCH and aperiodic CSI-RS triggering offset
· (3) Minimum scheduling offset restriction minimumSchedulingOffset configuration for PUSCH 
· The name of higher layer parameter would be added later in a separate column (i.e., “Field name in TS 38.331”) after TS38.331 has been stabilized.
· FG 19-4a:
· Component (1):
· (1) Preferred K0/K2 for same-carrier scheduling
· According to the agreement in RAN1#99, the preferred K0/K2 values were agreed only for same-carrier scheduling:
Agreements:
· For K0/K2 under same-carrier scheduling, possible suggested values by the UE are:
· 15kHz/30kHz SCS: {1, 2, 4, 6} slots
60kHz/120kHz SCS: {2, 4, 8, 12} slots
<Rapporteur>  RAN1 agreed the K0/K2 values for same-carrier scheduling.   However, RAN1 has not agreed not to apply the same set of value to be used for cross-carrier scheduling 

	
	





14. NR_IAB
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	20. NR_IAB
	20-1
	Inter-IAB-node discovery and measurements: SSB transmission Configuration
	Support up to 4 STCs configured for an IAB node DU per cell per frequency location, including IAB-specific SSB transmission periodicities
	
	Yes
	N/A
	Separate configuration of SSB transmissions for access UE and IAB node measurements is not possible
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-2
	Inter-IAB-node discovery and measurements: SSB reception configuration 
	Support up to 4 SMTCs configured for an IAB node MT per frequency location, including IAB-specific SMTC window periodicities
	
	Yes
	N/A
	Separate configuration of SMTC windows for Inter-IAB node discovery and measurement is not possible
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-3
	Extension of RACH occasions and periodicities for backhaul RACH resources
	Support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
	
	Yes
	N/A
	Separate configuration of RACH transmissions /receptions for access UEs and IAB nodes is not possible
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-4
	IAB node non-TDM multiplexing capability
	TDM not required between IAB-MT and IAB-DU functions 
	
	Yes
	N/A
	Only TDM-based resource configurations can be supported
	[per {MT CC, DU cell} pair]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling

	
	20-5
	UL-Flexible-DL slot formats
	Support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU and IAB-MT resources 
	
	Yes
	N/A
	Only Rel-15 slot formats can be configured for backhaul links
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling

	
	20-6
	Dynamic indication of soft resource availability
	Support DCI Format [4]_0 based indication of soft resource availability to an IAB node 
	
	Yes
	N/A
	Explicit indication of soft resource availability is not supported
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-7
	Case 1 OTA timing alignment
	Support T_delta reception. IAB-DU DL timing alignment with parent node based on 
	
	Yes
	N/A
	Case-1 OTA timing alignment is not supported
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	
	
	
	
	
	
	
	
	
	
	
	
	





	Company
	Comments/Questions/Suggestions

	Rapporteur (Qualcomm)
	Based on prior discussion there are some fundamental issues that companies should address before additional detailed discussion on the specifics of each feature can take place (NOTE: the prior discussion is mostly but not entirely summarized in R1-2000930, so, for reference, all prior discussion comments are included below this table).
As a result, it is proposed to address such issues in the next round of discussion. To facilitate this process, companies are encourage to answer the following questions:
(1) Should DU features being defined separately from MT features?
(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both the MT and the DU?
(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
(5) Any additional comments or suggestions?
Please provide as much justification as possible, explaining how you envision the system to work based on your answers, including multi-vendor scenarios for CU, IAB-donor, and IAB-nodes. For convenience a template for each company entry has been included in the following row.

	AT&T
	(1) Should DU features being defined separately from MT features?
We think it should be done on a case-by-case basis. Some features are MT-only or DU-only and others apply to both MTs/DUs. However, in case of joint MT/DU features, we would be flexible to define the feature component separately (e.g. 20-4a/20-b) if beneficial from a signalling perspective.
(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
We think this decision is ultimately up to RAN2/RAN3, but it does seem to make sense that MT features would be communicated via RRC and DU features via F1-AP. At the same we see the benefit of having the feature description centralized as it is now in 38.822 for readability purposes. 
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?
We think the DU/MT impact listed in the NOTE column is correct as is. Feature groups 20-4/20-5/20-6/20-7 really seem to only be meaningful if jointly implemented by the IAB-DU/IAB-MT functions of the IAB node.
(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
A simple approach would be to handle them using the UE feature signaling framework (i.e. communicated over RRC between the network and the MT). If they are separated into MT-only and DU-only parts and communicated over RRC/F1-AP separately, we think there should be some notes in the specification regarding the linkage of the two features (e.g. both should be either supported or not-supported etc.).
(5) Any additional comments or suggestions?
During RAN#87e the following agreements were reached:
2. RAN WGs to investigate which of the mandatory Rel-15 UE features (as defined in TR 38.822) can be optional for basic operation of (and if found useful, for different classes of IAB-MTs as defined by RAN4).
3. RAN WGs should strive to minimize specification impact.
Should this investigation take place as part of this discussion or will this be handled in a separate agenda item during the upcoming e-meetings? AT&T’s preference would be to have a single document for discussion of all IAB-related features.

	vivo
	We are to define a separated features for DU and MT and DU features need to be managed separately. 
For any feature which involves IAB MT should be captured in MT feature list, e.g., 20-4,20-7.
Moreover, we suggest all the IAB MT features should be defined as optional features.

	Ericsson
	(1) Should DU features being defined separately from MT features?
Yes, DU features should be defined separately from MT and IAB features.
(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
They should be managed separately. DU related features in IAB are usually specified via F1-AP or by implementation and we should not mix that with UE feature specification.
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?

(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
We understand 20-4 as the ability to signaling its non-TDM multiplexing capability via F1-AP and this should be specified mandatory, outside the UE feature list. 20-7 can be handled as is in this MT feature list.
(5) Any additional comments or suggestions?

	LG
	(1) Should DU features being defined separately from MT features?
Yes, 
(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
It should be managed separately (e.g., F1-AP)
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?
(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
It could be handling via F1-AP, since component 20-4 and 20-7 are more likely to be DU behavior. But, we are also ok with handling in MT features.  

(5) Any additional comments or suggestions?
20-5: Dynamic configuration/indication of UL-Flexible-DL slot formats is applied only for IAB MT. Thus, it should be changed accordingly. 
20-6: For AI indication, DCI format 2_5 is used in the specification. Thus, it should be better to change ‘4_0’ to ‘2_5’.
20-7: Based on the agreement in NR Ad-hoc 1901 captured below, it seem case-1 OTA timing is mandatory feature. 
Agreements:
An IAB node should set its DL TX timing ahead of its DL Rx timing by TA/2 + T_delta
· T_delta is signalled from the parent node, where the value is intended to account for factors such the offset between parent DL Tx and UL Rx, if any due to factors such as Tx to Rx switching time, HW impairments, etc.
· TA is the timing gap between UL Tx timing and DL Rx timing, which is derived based on existing Rel-15 mechanism
· FFS (not necessarily an exhaustive list):
· value range and granularity of Tdelta
· need for aperiodic/periodic updates of Tdelta
· other timing impairment factors for adjusting IAB node timing to be included in Tdelta
· timing alignment when the IAB node has multiple parents
Note: once the design of the above FFS points is in a good shape, an LS to RAN4 may be necessary to solicit their input

	Samsung
	(1) Yes. It seems natural because DU features belong to gNB implementation not UE features.
(2) It can be separately managed from UE feature framework. The details may be up to RAN3.
(3) N/A
(4) It is true that they cannot be separated because those features are related to both MT and DU. Those cases where at least MT features are involved can be included in the UE feature framework as the current one.
(5) In light with answers (1) and (2), we suggest 20-2 and 20-6 as basic feature groups (i.e., basic DU MT features). In addition, 20-3 and 20-7 are not basic feature groups because IAB MT can use UE RACH occasions and periodicity and also IAB can use GNSS for DL TX timing alignment. So we suggest to remove the statement “For device supports IAB backhaul, it must report this FG is supported” for 20-3 and 20-7.

	ZTE
	(1) Should DU features being defined separately from MT features?
A1: Yes.
(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
A2: It is better to manage DU features separately.
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?

(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
A4: These two features are both related to DU and MT function, so they should be captured in DU and MT separately.

(5) Any additional comments or suggestions?
A5: Some features of resource multiplexing is not listed in the table, e.g., DU resource configuration (DU impact), guard symbols report and configuration.(MT and DU impact). 

	NTT DOCOMO
	(1) Should DU features being defined separately from MT features?
No. The features listed above are for MT features (e.g. 20-2, 20-3, 20-5), DU features (e.g. 20-1, 20-5), and IAB features (e.g. 20-4, 20-6, 20-7).
In our understanding, we have consensus to capture the IAB (and MT) features in the list.
Since the DU features are part of IAB features and specified in RAN1 specification, it may be straightforward to capture the DU features in the list.
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?
The DU features (e.g. 20-1, 20-5) can be applied for the UE features framework as well as the IAB and MT features.
(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
There might be no difference between the handling of MT/DU features and IAB features, since IAB features is a kind of combination of MT and DU features.
E.g. in the case of 20-4, if an IAB-node reports a feature of supporting MT-TX/DU-TX, CU could statically configure UL for MT via RRC, and DL for DU via F1-AP for the same time resource.

	Nokia
	(1) Should DU features being defined separately from MT features?
DU features are not needed in 38.306 as they are not applicable to UEs.
(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
No, they are not supposed to be included in the UE features framework.
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?
DU features are to be treated differently than UE features, and hence UE feature framework does not apply to DU. In fact, RAN#87e decision on Rel-15 IAB-MT features imply that one cannot assume in general that UE features are directly applicable to IAB-MT.
(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
There are benefits in making it clear what restrictions the DU needs to consider when communicating with an MT, but it is not clear yet if a specific capability is required for all those cases. 
(5) Any additional comments or suggestions?
In general, capabilities related to DU operation do not belong in this table or in RAN1 specs.

	Huawei, HiSilicon
	(1) Should DU features being defined separately from MT features?
Yes. We agree with the comments from other companies that the DU features and MT features should be discussed separately. Functionality wise, DU is more close to a gNB and MT is more close to a UE. Typically the gNB capabilities are not defined in the specification since it mainly depends on the negotiation between operator and vendor. Same principle can be applied for IAB node. For inter-operability, it may be okay to define a set of MT features inherited from a normal UE. However, since the main deployment scenario is operator controlled and an IAB node is essentially still a network node, there is no need to enforce an IAB node to have the same features defined for an UE. 
(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
The DU capabilities is usually manged by OAM which can also work for IAB. We do not see no strong need to introduce interaction between CU and DU regarding DU capabilities given OAM already handle this. The implementation impact should also be taken into account given both conventional gNB and IAB nodes are in the same network. It is preferred to have a unified approach to manage the network nodes. 
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?
See answer to Question (1).
(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
We think both 20-4 and 20-7 can be handled in same way as the DU capabilities since they are more like network node capabilities hence can be managed by OAM.
(5) Any additional comments or suggestions?
According to RAN plenary discussion, we would like to suggest a discussion on the set of IAB-MT features inherited from a Rel-15 UE to enable basic operation. Since the basic operation is more related to features such as random access for connection setup. From our point of view, we suggest focusing on the features which are mandatory without capability signalling and see whether there is need to change it to optional or change some of the component for the feature for IAB MT. For other features, since capability signalling is already there, we think they do not belong to the scope of discussion in terms of basic operation. 
In summary, we have the following comments on the current FGs list
1. FG 20-1/20-4/20-7 can be removed from the list since they are either DU capabilities or IAB node capabilities.
2. For FG 20-2: To support inter-IAB-node discovery and measurement, 2 SMTC similar to a access UE can be the baseline for IAB node MT hence we proposed to add a note “For device supports IAB backhaul, it must support 2 SMTCs” to the column of Note.
3. For 20-3: We propose to update the description of the feature to highlight this is for IAB MT
a) RACH configuration for IAB-MT separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
4. For 20-5: We propose to update the description of the feature to highlight this is for IAB MT. In addition, the support of semi-static and dynamic configuration should be separated.
a) FG 20-5a: Support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU and IAB-MT resources
b) FG 20-5b: Support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU and IAB-MT resources
5. For FG 20-6: DCI format [4_0 should be changed to DCI format 2_5 to align with 38.212. In addition, we propose to describe the feature from IAB-MT point of view.
a) Support monitoring DCI Format [4]2_05 based scrambled by AI-RNTI for indication of soft resource availability to an IAB node
6. Regarding whether the FG is Mandatory or Optional, feature FG 20-2/3/6 should be “Optional with capability signaling”. The sentence “For device supports IAB backhaul, it must report this FG is supported” can be removed, some detailed analysis are listed below 
a) FG 20-2: An IAB node does not need to support multiple SMTC for discovery and measurement, .e.g. CSI-RS based measurement can be used.
b) FG 20-3: The support of separate RACH configurations from the configuration for access UEs does not need to be mandatory for IAB node since the IAB node MT can still access the network via the RACH configurations for the access UE.
c) FG 20-6: Semi-static resource configuration is the baseline for IAB node and the support of the dynamic indication of soft resource availability can be viewed as a performance enhancement. 

	Intel
	(1) Should DU features being defined separately from MT features?
Yes. 

(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
Yes, DU features should be included in the UE feature framework. 

(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?

(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
Those features can be listed with both “IAB-DU impact” and “IAB-MT impact” just as in above table. 

(5) Any additional comments or suggestions?
1. For 20-4, we suggest to include the detailed multiplexing capability with transmission-direction combination per MT CC/DU Cell pair: {MT-TX/DU-TX, MT-TX/DU-RX, MT-RX/DU-TX, MT-RX/DU-RX}, reflecting RAN1#99 agreements. 
2. For 20-6, For AI indication, DCI 2_5 is used instead of DCI 4_0.
3. Need to discuss whether capability related to desired guard symbols and provided guard symbols needs to be added.

	Qualcomm
	(1) Should DU features being defined separately from MT features?
Yes. This allows more flexibility, particularly in regard to optional vs. mandatory capability classification. Moreover, as noted in the response to (4), there also needs to be a way to handle features that are IAB-node specific, so it seems reasonable to have MT features as part of the UE features framework, while DU and IAB-node features can be managed separately, as a network node.
(2) If yes to (1), should DU features be included in the UE features framework or should they be managed separately (e.g. via F1-AP)?
As noted in the response to (1), it is recommended to have DU features and IAB-node features handled separately from the UE features framework. However, ultimately the decision needs to involve RAN2/RAN3. RAN1 should identify and provide a description of these DU features for the appropriate RAN2/RAN3 specifications.
(3) If no to (1), do the features defined within the UE features framework (including the optional vs. mandatory classification) apply to the MT only, or to both MT and DU?
Not Applicable.
(4) There are features like 20-4 and 20-7 which are more like IAB-node features rather than solely MT features or solely DU features. How do you suggest to handle these features?
The IAB-node features can be managed together with DU features.
(5) Any additional comments or suggestions?
None.

	Rapporteur
	[bookmark: _Hlk36731749][bookmark: _Hlk36732254]Rapporteur summary of the discussion:
There is a majority view (10 out of 11 companies) supporting a split of the features between the MT and the DU for the cases in which the feature is applicable to both the MT and the DU.
There is a majority view (9 out of 11 companies) supporting the handling of DU features  outside of the UE features framework. Moreover several companies agree that it should be up to RAN3 to determine how to manage IAB DU features.
Based on the majority view it is proposed:

Proposal 1:
RAN1 adds to the UE features framework only features that are IAB-MT specific.
RAN1 documents non IAB-MT specific features for information to RAN3.

The features table above was modified (with track changes enabled) in accordance with Proposal 1. Specifically:
1) 20-1 and 20-4 were removed
2) the Components description of 20-7 was updated to reflect the MT portion of the original feature (which was encompassing the whole IAB-node)
3) The Note section was updated to remove “IAB-DU impact”

The additional comments provided by some of the companies on the details of the specific features can be folded  into the next round of discussion.

Moreover, some companies have mentioned the guidance from RAN#87e to investigate which Rel-15 UE features (as defined in TR 38.822) can be optional for basic operation of IAB-MT’s. It is recommended that this be a topic to be discussed in the agenda item ‘7.2.11.3   UE features for IAB’ of RAN1 #100bis-e.





15. Mobility Enhancement
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	21. Mobility Enhancement
	21-1
	DAPS HO
	RAN1 assumes RAN2 will define a basic DAPS HO capability for a given [band and band combination]

1) RAN1 assumes that this For the Indicatesd support of intra-frequency and/or inter-frequency intra-frequency DAPS-HO for a given [band] and indicated support of inter-frequency DAPS-HO for a given [band and band combination].

21) Indicates support of simultaneously DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO.

32) Indicates support of PDCCH blind decoding capability in the first MCG and second MCGz.

Note 1: RAN1 is assuming RAN2 will define separate UE capabilities on the support of 
· simultaneous uplink transmission
· different TAG
· different SCS} to/for source and target cells
· support sync/async} cases
as indicated in previous LS to RAN2 (R1-1913395). Therefore above are not captured in RAN1 feature list.

Note 2: It should be understood that 21-1 could be merged with RAN2’s basic feature set description for DAPS HO.
	DAPS
(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with DAPS HO for intra-frequency HO scenarios
	[Per BC]

(Note: requires RAN2 confirmation)
	No
	YesN/A
	N/A
	
	[Optional with capability signalling]

	
	21-2
	UE power sharing for DAPS HO
	ALT 1) Indicates support of dynamic UL power sharing during DAPS-HO operation.

ALT 2) Indicates support of UL power sharing mode during DAPS-HO operation.
	DAPS
(Note: RAN2 feature)
	Yes
	N/A
	ALT 1) The UE is only able to perform semi-static power allocation for source and target cell , or to drop the transmission to the source.

ALT 2) The UE is only able to to drop the transmission to the source.

	[Per BC]
	No
	N/AYes
	N/A
	
	ALT 1) Optional with capability signalling


ALT 2) Optional with capability signalling {values: Semi-static-mode1, Semi-static-mode2, Dynamic}

	
	21-2a
	UL transmission cancellation
	Indicates support of cancelling UL transmission to the source cell
	DAPS
(Note: RAN2 feature)
	Yes
	N/A
	The UE does not expect UL transmissions to source cell and target cell overlap. The indication is signalled per pair of bands per band combination.
	[Per UE]
	No
	Yes
	N/A
	
	Optional with capability signalling

	
	21-3
	PDCCH blind detection for MCG1 and MCG2
	Indicates PDCCH blind decoding capability supported in the first MCG (intended for target cell in HO) and second MCG (intended for source cell in HO) when in DAPS-HO. Value range for both cells should be {[2]1, …, 165}.
	DAPS
(Note: RAN2 feature)
	Yes
	N/A
	The network may not able to configure UE with DAPS HO, as parameters required for PDCCH monitoring is essential for defining UE behaviour
	[Per BC]
[Per UE]
	No
	Yes
	N/A
	This capability (although optional) parameter value must be conveyed to the network along with 21-4 in order to correctly define UE behaviour
	Optional with capability signalling

For first MCG {values: 21, 3, … 156}

For second MCG {values: 1, 3, … 15}

	
	21-4
	PDCCH blind detection for MCG2
Void
	Indicates PDCCH blind decoding capability supported in the second MCG (intended for source cell in HO) when in DAPS-HO. Value range should be {[2], …, 16}.
	DAPS
(Note: RAN2 feature)
	Yes
	N/A
	The network may not able to configure UE with DAPS HO, as parameters required for PDCCH monitoring is essential for defining UE behaviour
	[Per BC]
	No
	Yes
	N/A
	This capability (although optional) parameter value must be conveyed to the network along with 21-3 in order to correctly define UE behaviour
	Optional with capability signalling
{values: 2, 3, … 16}




	Company
	Comments/Questions/Suggestions

	vivo
	On 21-1, we suggest component 2) to be split as separate UE feature.
[Comment from FL: In RAN1 #99. The agreement clearly stated that “In RAN1 understanding, if UE indicates that it supports DAPS HO for a specific feature set, it implies (without additional capability signaling) that UE supports simultaneous reception of DL signals/channels in overlapping OFDM symbols for DAPS HO.” Therefore, based on past agreement, removal of component 2 would be not possible]

	Ericsson
	The definitions look good.

	ZTE
	1. For FG 21-2, if a UE doesn’t report support of dynamic power sharing, we think the intention is that UE should always support semi-static power sharing. However, the sentence ‘, or to drop the transmission to the source’ in the Consequence column makes this unclear. We suggest deleting this sentence since a UE could drop the transmission to source cell even if a UE supports dynamic power sharing while gNB doesn’t configure it. 
[Comment from FL: The consequence is still correct that when the feature 21-2 is not supported UE needs to support source cell transmission dropping.]
1. As described in the notes of FG 21-3 and  FG 21-4, these two capabilities should be always reported together. So, it seems no need  to use separate capabilities. Similar to FG 6-25a in Rel-15, we suggest merging FG 21-3 and FG 21-4 as two components into one FG.  In addition, FG 21-1 should serve as the prerequisite of the combined FG due to the support of component 3) in FG 21-1.
[Comment from FL: features merged.

	MediaTek
	· FG 21-1: DAPS HO
· Add capability bit to indicate support of simultaneously DL reception with both source and target PCells when the resources for PDCCH/PDSCH from the two cells overlap in frequency and time to address the FFS in RAN1 #99:
[image: ]
· Add additional capability bit for “interBandDiffSCS-DAPS” which is missed in RAN2 feature table
[image: ]
[Comment from FL: Based on latest RAN2 status of the capability signaling, intra-frequency DAPS indication is per band, and inter-frequency DAP indication is per band combination. Since RAN2 has captured the inter-frequency and intra-frequency to indicate support of DAPS already (which is separate from 21-1, feature 21-2 could be modified to state the support of simulataneous DL reception. I have copy & pasted ]
	BandParameters-v16x0 ::=            SEQUENCE {
    intraBandInterFreqDiffSCS-DAPS-r16               ENUMERATED {supported}                 OPTIONAL,
    intraBandIntraFreqDiffSCS-DAPS-r16               ENUMERATED {supported}                 OPTIONAL,
    intraFreq-DAPS-r16                      ENUMERATED {supported}                 OPTIONAL
<omitted>
CA-ParametersNR-v16xy ::=           SEQUENCE {
    daps-Parameters-r16                   SEQUENCE {
        asyncDAPS-r16                           ENUMERATED {supported}                 OPTIONAL,
        inter-FreqDAPS-r16                      ENUMERATED {supported}                 OPTIONAL,
        pdcch-BlindDetectionSource-r16          INTEGER (2..16)                        OPTIONAL,-- FFS to be confirmed in RAN1
        pdcch-BlindDetectionTarget-r16          INTEGER (2..16)                        OPTIONAL, -- FFS to be confirmed in RAN1
        singleUL-TransmissionDAPS-r16           ENUMERATED {supported}                 OPTIONAL,
        supportedNumberTAG-DAPS-r16             ENUMERATED {n2, n3, n4}                OPTIONAL,   -- do we need repeat it?
        uplinkPowerSharingDAPS-r16              ENUMERATED {dynamic, semiStaticM1, semiStaticM2, all}    OPTIONAL
    }
}



[Comment from FL: for the missing parameter in RAN2 feature table. It would be best if RAN2 can correct this. Inserting RAN2 feature int the RAN1 featture list might be problematic]


	Huawei, HiSilicon
	1. Editorial corrections for Components part of FG 21-1: 
0. Some texts seems not needed in RAN1 UE feature list: “RAN1 assumes RAN2 will define a basic DAPS HO capability for a given [band and band combination]”, “RAN1 assumes that this Indicates support of intra-frequency and/or inter-frequency DAPS-HO for a given [band and band combination]” and the Note 2. 
0. simultaneously, MCGz,, SCS}, sync/async}.
[Comment from FL: removed all notes from 21-1]
1. Given that “intra-frequency” has been removed from the name of FG 21-1, it may also need to be removed from Consequence if the feature is not supported by the UE.
[Comment from FL: removed]

1. As discussed in 100-e meeting, we propose to reduce the minimum candidate value of FG 21-3 and 21-4 down to 1. This is also aligned with the latest RAN2 agreement in 109-e meeting that SCell are released in HO command and not configured in HO command. 
19: SCells are released in HO command, and not configured in HO command. To clarify this in UE capability,i.e. intra/inter-F DAPS capability indicates that the UE can only do DAPS handover with source and target PCell and no SCells. There should no other specification impact.
· We also propose to reduce the maximum candidate value of FG 21-3 and 21-4 down to 15 – to align with the candidate values for PDCCH blind detection for NR-DC.  
[Comment from FL: updated]

	Intel (rapporteur)
	During RAN1 #100-E meeting, a company raised concerns about changing the UE power sharing for DAPS HO capability 21-2 from UE indicating among the three power sharing modes supported, semi-static 1, semi-static 2, and dynamic, the updated changes are not only indicating whether UE support dynamic or non-dynamic (implying supporting semi-static 1, semi-static 2 modes, and no power sharing mode). This is an issue that most likely need to be resolved. 
Other issues raised during RAN1 #100-E that was not discussed due to meeting restrictions and other feedback received are:
· Feature 21-3 and 21-4, whether the capability needs to be per BC or whether it can be defined as per UE
· Feature 21-1, whether the capability can be made to be mandatory for specific bands (or band combinations)

[Comment from FL: changed 21-3 as per UE since the blind decode information for NR DC is also per UE]


	Qualcomm
	1. For 21-2,
· We propose to update Components as “Indicates support of dynamic UL power sharing mode during DAPS-HO operation”. This update is aligned with RAN1#99 agreements (in LS reply to RAN2 R1-1913581) on UE capability signaling that “UplinkPowerSharingDAPS-HO: indicates support of UL power sharing during DAPS-HO operation, i.e. semi-static or dynamic.” Furthermore, this signaling was already used in defining UE behavior on UL power sharing in TS 38.213 for DAPS HO operation.
· We propose to update Consequence if the feature is not supported by the UE as “The UE is only able to perform semi-static power allocation for source and target cell , or to drop the transmission to the source.”, and to update the Mandatory/Optional as “Optional with capability signalling {values: Semi-static-mode1, Semi-static-mode2, Dynamic}”
	21-2
	UE power sharing for DAPS HO
	Indicates support of dynamic UL power sharing mode during DAPS-HO operation.
	DAPS
(Note: RAN2 feature)
	Yes
	N/A
	The UE is only able to perform semi-static power allocation for source and target cell , or to drop the transmission to the source.

	[Per BC]
	No
	Yes
	N/A
	
	Optional with capability signalling {values: Semi-static-mode1, Semi-static-mode2, Dynamic}



[Comment from FL: Some companies previously explicitly commented to change 21-2 to the current form. I suggest to add this as alternatives that we need to narrow down.]

1. If the UE is required to drop the transmission to the source cell, it needs to dynamically track when to cancel the UL transmission to the source cell, which leads to high complexity in UE implementation. Thus, we propose to add a feature on indicating support of cancelling UL transmission to the source cell. The feature can be per band pair per band combination.

	21-5
	UL transmission cancellation
	Indicates support of cancelling UL transmission to the source cell
	DAPS
(Note: RAN2 feature)
	Yes
	N/A
	The UE does not expect UL transmissions to source cell and target cell overlap. The indication is signalled per pair of bands per band combination.

	FD
	No
	Yes
	N/A
	
	Optional with capability signalling



[Comment from FL: added to 21-2a]


	
	






16. Potential change/update on existing UE features for Rel-16 UE
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	8. UL TPC
	8-1
	Dynamic power sharing for LTE-NR DC
	When total transmission power exceeds Pcmax, UE scales NR transmission power.	
	EN-DC
	No
	N/A
	
	Per UE
	N/A
	N/A
	
	
	Mandatory with capability signalling set to 1

	
	5-11
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-11a
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-11b
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	[5-11c]
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1) 	PDSCH(s) for Msg. 4 is included
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12a
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12b
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	[5-12c]
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-13
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 2 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 2 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13a
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 7 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 7 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13c
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 4 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 4 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	[5-13g]
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 3 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a or 5-5b
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

	
	5-13d
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 2 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 2 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13e
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 7 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 7 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13f
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 4 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 4 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	[5-13h]
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
•	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 3 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

	
	[5-35]
	Simultaneously enable CBG and multiple PDSCHs per slot
	Simultaneously enable CBG and multiple PDSCHs per slot
	5-11,5-11a, 5-11b, 5-13. 5-13a. 5-13c, 5-22, 5-23, 5-24
	Yes
	N/A
	gNB is not expected to configure CBG operation and multiple PDSCHs per slot simultaneously.
	Per UE
	No
	Yes
	N/A
	There is conclusion in Rel-15 that the scenario described in the draft CR (R1-1907505) can happen but can be handled via implementation in which case the UE performance may not be optimal. To ensure the NR data rate performance while maximizing the respective benefits of CBG based operations and multiple PDSCHs per slot, an explicit UE capability of support simultaneous operation is preferable.
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Ericsson
	Supportive

	ZTE
	Support

	Nokia
	As indicated in first phase of email discussion, we fully support the proposal for feature 8-1 as it reflects the compromise agreements made in RAN Plenary discussions in Rel-15. 

	Sprint
	Supportive

	Huawei, HiSilicon
	We propose the following new UE capability. There is conclusion in Rel-15 that the scenario described in the draft CR (R1-1907505) can happen but can be handled via implementation in which case the UE performance may not be optimal. To ensure the NR data rate performance while maximizing the respective benefits of CBG based operations and multiple PDSCHs per slot, an explicit UE capability of support simultaneous operation is preferable.
	Simultaneously enable CBG and multiple PDSCHs per slot
	Simultaneously enable CBG and multiple PDSCHs per slot
	5-11,5-11a, 5-11b, 5-13. 5-13a. 5-13c, 5-22, 5-23, 5-24
	Yes
	N/A
	gNB is not expected to configure CBG operation and multiple PDSCHs per slot simultaneously. 
	Per UE
	No
	Yes
	N/A
	Optional with capability signaling




	Qualcomm
	We propose the following new UE capabilities
	
	5-11c
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1
PDSCH(s) for Msg. 4 is included
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	
	5-12c
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	
	5-13d
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 3 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a or 5-5b
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signalling

	
	5-13g
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
•	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 3 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination

	Optional with capability signalling





	Rapporteur (NTT DOCOMO)
	According to the feedbacks, followings can be observed.
· Update on FG8-1 seems agreeable.
· Proposals on adding new FGs (5-11c, 5-12c, 5-13g, 5-13h and 5-35) should be further discussed since this is the first time to see the proposals.
Therefore, the proposal is to agree on the updated features list for existing UE features where above FFS points are captured with brackets for further discussion.


	

Appendix: Layer-1 UE feature list in TR38.822 v1.1.0 [9]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	0. Waveform, modulation, subcarrier spacings, and CP
	0-1
	CP-OFDM waveform for DL and UL
	1) CP-OFDM for DL
2) CP -OFDM for UL
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-2
	DFT-S-OFDM waveform for UL
	Transform precoding for single-layer PUSCH
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-3
	DL modulation scheme
	1) QPSK modulation
2) 16QAM modulation
3) 64QAM modulation for FR1
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-4
	UL modulation scheme
	1) QPSK modulation
2) 16QAM modulation
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-5
	Extended CP
	Extended CP
	1-1 in Table 4.3-1
	extendedCP
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	1. Initial access and mobility
	1-1
	Basic initial access channels and procedures
	1) RACH preamble format 
2) SS block based RRM measurement 
3) Broadcast SIB reception including RMSI/OSI and paging
	
	n/a
	n/a
	No
	No
	Broadcast SIB reception including RMSI/OSI and paging are components of basic initial access channels and procedures for NR standalone and NE-DC
	Mandatory without capability signalling

	
	1-2
	SS block based SINR measurement (SS-SINR)
	SS-SINR measurement
	1-1
	ss-SINR-Meas
	MeasAndMobParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	1-3
	SS block based RLM
	SS block based RLM
	1-1
	ssb-RLM
	MeasAndMobParametersCommon
	No
	No
	
	Mandatory with capability signalling which shall be set to ‘1’

	
	1-4
	CSI-RS based RRM measurement with associated SS-block
	1) CSI-RSRP measurement
2) CSI-RSRQ measurement
	1-1, CSI-RS
	csi-RSRP-AndRSRQ-MeasWithSSB
	MeasAndMobParametersFRX-Diff
	No
	Yes
	This does not discourage RAN4 to complete their work. There is expectation that RAN4 will complete the corresponding RRM measurement
	Optional with capability signalling

	
	1-5
	CSI-RS based RRM measurement without associated SS-block
	1) CSI-RSRP measurement 
2) CSI-RSRQ measurement
3) There is SS-block in the target frequency on which the RRM measurement is performed
	1-1, CSI-RS
	csi-RSRP-AndRSRQ-MeasWithoutSSB
	MeasAndMobParametersFRX-Diff
	No
	Yes
	This does not discourage RAN4 to complete their work. There is expectation that RAN4 will complete the corresponding RRM measurement
	Optional with capability signalling

	
	1-6
	CSI-RS based RS-SINR measurement
	CSI-SINR measurements
	1-1, 1-4
	csi-SINR-Meas
	MeasAndMobParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	1-7
	CSI-RS based RLM
	CSI-RS based RLM
	1-1, CSI-RS
	csi-RS-RLM
	MeasAndMobParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	1-8
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	1-3 and 1-7
	ssb-AndCSI-RS-RLM
	MeasAndMobParametersCommon
	No
	No
	
	Optional with capability signalling

	
	1-9
	CSI-RS based contention free RA for HO
	CSI-RS based contention free RA for HO
	1-1, CSI-RS, 1-4 or 1-5
	csi-RS-CFRA-ForHO
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	1-10
	Support of SCell without SS/PBCH block
	Support SCell without SS/PBCH block
	1-1
	scellWithoutSSB
	FeatureSetDownlink
	n/a
	n/a
	Component 1) Whether or not UE is able to use SS/PBCH block from other Cells for time/frequency synchronization of SCell without SS/PBCH block
	Mandatory with capability signalling for intra-band CA

This feature is not supported for inter band CA

	
	1-11
	Support of CSI-RS RRM measurement for SCell without SS/PBCH block
	
	1-10
	csi-RS-MeasSCellWithoutSSB
	FeatureSetDownlink
	n/a
	n/a
	
	Optional with capability signalling

	
	1-12
	E-UTRA RS-SINR measurement
	
	
	rs-SINR-MeasEUTRA
	EUTRA-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	1-13
	Maximal number of CSI-RS resources for RRM and RS-SINR measurement across all measurement frequencies per slot
	
	1-4 or 1-5 or 1-6
	maxNumberCSI-RS-RRM-RS-SINR
	MeasAndMobParametersCommon
	No
	No
	If UE supports any of 1-5, 1-5a, and 1-6, UE shall report this capability 1-13
	Candidate value set: {4,8,16,32,64, 96}

	
	1-14
	Maximal number of CSI-RS resources within a slot per PCell/PSCell for CSI-RS based RLM
	
	1-7 or 1-8
	maxNumberResource-CSI-RS-RLM
	MeasAndMobParametersFRX-Diff
	No
	Yes
	If UE supports any of 1-7 and 1-8, UE shall report this capability 1-14
	Candidate value set: {2,4, 6, 8}

	2. MIMO
	2-1
	Basic PDSCH reception
	1) Data RE mapping
2) Single layer transmission
3) Support one TCI state
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	2-2
	PDSCH beam switching
	1) Time duration (definition follows section 5.1.5 in TS 38.214), Xi, to determine and apply spatial QCL information for corresponding PDSCH reception.
Time duration is defined counting from end of last symbol of PDCCH to beginning of the first symbol of PDSCH.
Xi is the number of OFDM symbols, i is the index of SCS, l=1,2, corresponding to 60,120 kHz SCS.
	2-1
	timeDurationForQCL
	FeatureSetDownlink
	No
	Applicable only to FR2
	
	Mandatory with capability signalling for FR2
Candidate value set for X1 is {7, 14, 28}, 
Candidate value set for X2, {14, 28}

	
	2-3
	PDSCH MIMO layers
	Supported maximal number of MIMO layers
	2-1
	maxNumberMIMO-LayersPDSCH
	FeatureSetDownlinkPerCC
	n/a
	n/a
	
	For single CC standalone NR, it is mandatory with capability signalling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. 
Some relaxations to this requirement may be applicable in the future (including in Rel-15).
Mandatory in all cases means mandatory with capability signalling. 
It is not expected that there is a signalling change (i.e. signalling remains to be defined as {1, 2, 4, 8} in every band and every band combination, including FR1 and FR2 in all cases.

	
	2-4
	TCI states for PDSCH
	1) Support number of active TCI states per BWP per CC, including control and data
2) Maximum number of configured TCI states per CC for PDSCH
	2-1
	tci-StatePDSCH {
1. maxNumberActiveTCI-PerBWP
2. maxNumberConfiguredTCIstatesPerCC 
}
	MIMO-ParametersPerBand
	n/a
	n/a
	UE is required to track only the active TCI states

For component 1 of FG2-4, if a UE reports X active TCI state(s), it is not expected that more than X active QCL type D assumption(s) for any PDSCH and any CORESETs for a given BWP of a serving cell become active for the UE.
	Mandatory with capability signalling
Component-1: Candidate value set: {1, 2, 4, 8}
Component-2: candidate value set: {4, 8, 16, 32, 64, 128}
UE is mandated to signal 64 for FR2. 
For FR1, UE is mandated to report at least the max number of allowed SSB in the band.

	
	2-4a
	Additional active TCI state for PDCCH
	Support one additional active TCI state for control in addition to the supported number of active TCI states for PDSCH
	2-1
	additionalActiveTCI-StatePDCCH
	MIMO-ParametersPerBand
	n/a
	n/a
	Only applicable if Component-1 of 2-4 is set to 1
	Mandatory with capability signalling

	
	2-5
	Basic downlink DMRS
for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port.
	2-1
	n/a
	n/a
	n/a
	n/a
	conditioned to whether PDSCH scheduling type A is supported
	Mandatory without capability signalling (condition to scheduling capability)

	
	2-6
	Basic downlink DMRS
for scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	
	n/a
	n/a
	n/a
	n/a
	conditioned to whether PDSCH scheduling type B is supported
	Mandatory without capability signalling (condition to scheduling capability)

	
	2-6a
	Support 1+2 DMRS (downlink)
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port
	2-5
	oneFL-DMRS-TwoAdditionalDMRS-DL
	FeatureSetDownlink-v1540
	No
	Yes
	
	Mandatory with capability signalling

	
	2-6b
	Support alternative additional DMRS location
	Support alternative additional DMRS position for co-existence with LTE CRS
	2-5 and 5-28
	additionalDMRS-DL-Alt
	FeatureSetDownlink-v1540
	No
	n/a
	This FG applies to FR1 only and 15kHz SCS. This applies to one additional DMRS case only
	Optional with capability signalling

	
	2-7
	Supported 2 symbols front-loaded DMRS (downlink)
	Support 2 symbols FL-DMRS
	2-5
	twoFL-DMRS (MSB)
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-8
	Supported 2 symbols front-loaded +2 symbols additional DMRS (downlink)
	Support 2-symbol FL DMRS + one additional 2-symbols DMRS
	2-5
	twoFL-DMRS-TwoAdditionalDMRS-DL
	FeatureSetDownlink-v1540
	No
	Yes
	
	Optional with capability signalling

	
	2-9
	Support 1+3 DMRS symbols(downlink)
	Support 1 symbol FL DMRS and 3 additional DMRS symbols
	2-5
	oneFL-DMRS-ThreeAdditionalDMRS-DL
	FeatureSetDownlink-v1540
	No
	Yes
	
	Optional with capability signalling

	
	2-10
	Support DMRS type (downlink)
	Support DMRS {type 1, both type 1 and type 2}
	
	supportedDMRS-TypeDL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Type 1 is mandatory with capability signalling.
 
Type 2 is optional with capability signalling

	
	2-11
	Downlink dynamic PRB bundling (downlink)
	Support dynamic PRB bundling indication via DCI
	2-1
	dynamicPRB-BundlingDL
	Phy-ParametersCommon
	No
	No
	Support of semi-static PRB bundling is mandatory
	Optional with capability signalling

	
	2-12
	Basic PUSCH transmission
	Data RE mapping
Single layer (single Tx) transmission 
Single port, single resource SRS transmission (SRS set use is configured as for codebook)
	
	n/a
	n/a
	n/a
	n/a
	Support of SRS set usage configured as for codebook does not imply UE support of codebook based PUSCH MIMO transmission.
	Mandatory without capability signalling

	
	2-13
	PUSCH codebook coherency subset
	Supported codebook coherency subset type
	2-12
	pusch-TransCoherence
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with UE capability
Candidate value set: {non-coherent, partial/non-coherent, full/partial/non-coherent}

	
	2-14
	Codebook based PUSCH MIMO transmission
	1) Supported codebook based PUSCH MIMO with maximal number of supported layers
2)  Supported max number of SRS resource per set (SRS set use is configured as for codebook).
	2-13
	mimo-CB-PUSCH {
1. maxNumberMIMO-LayersCB-PUSCH
2. maxNumberSRS-ResourcePerSet
}
	FeatureSetUplinkPerCC
	n/a
	n/a
	For SUL, uplink MIMO is not supported.
	Optional with UE capability

Component-1:
Candidate value: {no-codebook based MIMO, 1, 2, 4}
Component-2
Candidate value: {1, 2}

	
	2-15
	non-codebook based PUSCH transmission
	1) Maximal number of supported layers (non-codebook transmission scheme)
2)  Supported max number of SRS resource per set (SRS set use is configured as for non-codebook transmission).
3) Maximum number of simultaneous transmitted SRS resources at one symbol
	2-12
	1. maxNumberMIMO-LayersNonCB-PUSCH

mimo-NonCB-PUSCH {
2. maxNumberSRS-ResourcePerSet
3. maxNumberSimultaneousSRS-ResourceTx
}
	1. FeatureSetUplinkPerCC


2, 3. FeatureSetUplinkPerCC-v1540
	n/a
	n/a
	For SUL, uplink MIMO is not supported
	Optional with UE capability
Component-1 candidate values: {1, 2, 4}
Component-2
Candidate value: {1,2,3,4}
Component-3
Candidate value: {1,2,3,4}

	
	2-15a
	Association between CSI-RS and SRS
	1) Support association between NZP-CSI-RS and SRS resource set via RRC parameter “SRSresoureset” 2) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously.
	2-15
	srs-AssocCSI-RS
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
2.1. maxNumberTxPortsPerResource
2.2. maxNumberResourcesPerBand
2.3. totalNumberTxPortsPerBand
}
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signalling
Component-2: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports is:
{from 2 to 256}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
2.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
2.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-15b
	CSI-RS processing framework for SRS
	1) Maximum number of periodic SRS resources associated with CSI-RS per BWP
2) Maximum number of aperiodic SRS resources associated with CSI-RS per BWP
3) Maximum number of semi-persistent SRS resources associated with CSI-RS per BWP
4) UE can process Y SRS resources associated with CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS.
5) UE can process X SRS resources associated with CSI-RS resources simultaneously across all CCs. Includes P/SP/A SRS.
	2-15a
	csi-RS-ProcFrameworkForSRS {
1. maxNumberPeriodicSRS-AssocCSI-RS-PerBWP
2. maxNumberAperiodicSRS-AssocCSI-RS-PerBWP
3. maxNumberSP-SRS-AssocCSI-RS-PerBWP
4. simultaneousSRS-AssocCSI-RS-PerCC
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	Other MIMO capabilities than component 5 may further restrict (reduce) the number of SRS associated with CSI-RS that the UE has to simultaneously derive.
	Optional with capability signalling

Component-1 candidate values: {1, 2, 3, 4}
Component-2 candidate values {1, 2, 3, 4}
Component-3 candidate values: {0, 1, 2, 3, 4}
Component-4
candidate values: {from 1 to 8}
Component-5:
candidate values: {from 5 to 32}

	
	
	
	
	
	5. simultaneousSRS-AssocCSI-RS-AllCC
	CA-ParametersNR-v1540
	
	
	
	

	
	2-16
	Basic uplink DMRS (uplink) for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	
	n/a
	n/a
	n/a
	n/a
	Conditioned to whether PUSCH scheduling type A is supported
	Mandatory without capability signalling

	
	2-16a
	Basic uplink DMRS
for scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	
	n/a
	n/a
	n/a
	n/a
	conditioned to whether PUSCH scheduling type B is supported
	Mandatory without capability signalling

	
	2-16b
	Support 1+2 DMRS (uplink)
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port
	2-16a and 2-16
	oneFL-DMRS-TwoAdditionalDMRS-UL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	2-17
	Support DMRS type (uplink)
	Support DMRS {type 1, both type 1 and type 2}
	2-16
	supportedDMRS-TypeUL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Support both type 1 and type 2 are mandatory with capability signalling

	
	2-18
	Supported 2 symbols front-loaded DMRS (uplink)
	Support 2 symbols FL-DMRS
	2-16
	twoFL-DMRS (LSB)
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	2-18a
	Supported 2 symbols front-loaded +2 symbols additional DMRS (uplink)
	Support 2-symbol FL DMRS + one additional 2-symbols DMRS
	2-16
	twoFL-DMRS-TwoAdditionalDMRS-UL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	2-19
	Support 1+3 uplink DMRS symbols(uplink)
	Support 1 symbol FL DMRS and 3 additional DMRS symbols
	2-16
	oneFL-DMRS-ThreeAdditionalDMRS-UL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-20
	Beam correspondence
	Support Beam correspondence
	
	beamCorrespondenceWithoutUL-BeamSweeping
	MIMO-ParametersPerBand
	No
	Applicable only to FR2
	Beam correspondence means each Tx port can be beamformed in a desirable direction but does not imply setting phase across ports.
	Mandatory with capability signalling
- UE that fulfils the beam correspondence requirement without the uplink beam sweeping shall set the bit to 1
- UE that fulfils the beam correspondence requirement with the uplink beam sweeping shall set the bit to 0

	
	2-21
	Periodic beam report
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot
	
	periodicBeamReport
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability signalling for both FR1 and FR2

	
	2-22
	Aperiodic beam report
	Support aperiodic report on PUSCH
	
	aperiodicBeamReport
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability signalling for both FR1 and FR2

	
	2-23
	Semi-persistent beam report on PUCCH
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
	
	sp-BeamReportPUCCH
	MIMO-ParametersPerBand
	n/a
	Yes
	
	Optional with capability signalling

	
	2-23a
	Semi-persistent beam report on PUSCH
	Support semi-persistent report on PUSCH
	
	sp-BeamReportPUSCH
	MIMO-ParametersPerBand
	n/a
	Yes
	
	Optional with capability signalling

	
	2-24
	SSB/CSI-RS for beam measurement
	1) The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1 

2) The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP shall not exceed MC_1 

3) The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_2 

4) Supported density of CSI-RS 

5) The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-RSRP shall not exceed MD_1
	2-21, 2-22 or 2-23, 2-23a
	beamManagementSSB-CSI-RS {
1. maxNumberSSB-CSI-RS-ResourceOneTx
2. maxNumberCSI-RS-Resource
3. maxNumberCSI-RS-ResourceTwoTx
4. supportedCSI-RS-Density
5. maxNumberAperiodicCSI-RS-Resource
}
	MIMO-ParametersPerBand
	No
	Yes
	
	Mandatory with capability signalling

Component-1, candidate value set for MB_1 is {0, 8, 16, 32, 64}

On FR2, UE is mandated to signal MB_1 >=8
On FR1, MB_1 >=8 is supported mandatory with capability signalling. 

Component-2, candidate value set for MC_1 is {0, 4, 8, 16, 32, 64}

For FR1, UE is mandated to report at least 8. 

Component-3, candidate value set for MB_2 is {0, 4, 8, 16, 32, 64}

Component-4: candidate value set: 
{“not supported”, “1 only”, “3 only”, “both 1 and 3”}


On FR2, UE is mandated to signal either “3 only” or “both 1 and 3”
On FR1, either “3 only” or “both 1 and 3” is mandatory with UE capability signalling.

Component-5, candidate value set for MD_2 is {0, 1, 4, 8, 16, 32, 64}
For both FR1 and FR2, UE is mandated to report at least 4

	
	2-25
	Beam reporting timing
	The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RBi, where
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-24
	beamReportTiming
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability 
Candidate value sets: 
X1 is {2, 4, 8}
X2 is {4, 8, 14, 28}
X3 is {8,14, 28}
X4 is{14,28, 56}

	
	2-26
	Receiving beam selection using CSI-RS resource repetition "ON"
	1. Support Rx beam switching procedure using CSI-RS resource repetition "ON"
2. Recommended CSI-RS resource repetition number per resource set,
	
	maxNumberRxBeam
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with UE capability at least for FR2

Componet-2: candidate value set {2, 3, 4, 5, 6, 7, 8}

	
	2-27
	Beam switching
	Maximum number of Tx + Rx beam changes a UE can conduct during a slot across the whole band CC B_(B_Total,). This number is defined as per SCS
	2-24
	maxNumberRxTxBeamSwitchDL
	MIMO-ParametersPerBand
	n/a
	Applicable only to FR2
	It is assumed that spec enable the possibility to restrict the same beam across intra-band CCs
	Optional with capability signalling 
Candidate value set: {4, 7, 14}

	
	2-28
	A-CSI-RS beam switching timing
	Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KBi symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS), where
i is the index of SCS, l=1,2 corresponding to 60,120 kHz SCS.
	
	beamSwitchTiming
	MIMO-ParametersPerBand
	n/a
	Applicable only to FR2
	
	Optional with capability signalling

Candidate values:
{14, 28, 48, 224, 336}

	
	2-29
	Non-group based beam reporting
	Support of non-group based RSRP reporting with N_max RSRP values reported
	
	maxNumberNonGroupBeamReporting
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability for both FR1 and FR2
candidate value set is {1, 2, 4}

	
	2-29a
	Group based beam reporting
	Support of beam group RSRP reporting for group of 2 beams
	
	groupBeamReporting
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signalling

	
	2-30
	Uplink beam management
	1) Support of SRS based beam management 
2) Supported max number of SRS resource per set (SRS set use is configured as for beam management).
3) Supported max number of SRS resource sets (SRS set use is configured as for beam management).
	
	uplinkBeamManagement {
2. maxNumberSRS-ResourcePerSet-BM
3. maxNumberSRS-ResourceSet
}
	MIMO-ParametersPerBand
	n/a
	n/a
	Component-3 also impose additional constraint on the maximum number of SRS resource sets per supported time domain behaviour (periodic/semi-persistent/aperiodic) as {1,1,1,2,2,2,4,4} corresponding to reported values {from 1 to 8}
	Optional with capability signalling
- Capability signalling shall be set to 1 if 2-20 is set to 0
- For the UE meeting the minimum peak EIRP and spherical coverage requirements without the uplink beam sweeping, this feature is optional

Component-2, candidate value set is {2, 4, 8, 16} 
Component-3, candidate value set is {from 1 to 8}

	
	2-31
	Beam failure recovery
	1) Maximal number of CSI-RS resources across all CCs for UE to monitor PDCCH quality  

2) Maximal number of different SSBs across all CCs for UE to monitor PDCCH quality  

3) Maximal number of different CSI-RS and/or SSB resources across all CCs for new beam identifications.
	1-7 for CSI-RS based BFD/BFR
	1. maxNumberCSI-RS-BFD
2. maxNumberSSB-BFD
3. maxNumberCSI-RS-SSB-CBD
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability signalling for FR2
Optional with capability signalling for FR1

Component-1 candidate value set: {from 1 to 16} 
Component-2 candidate: {from 1 to 16} 
Component-3:
Candidate value set is: {from 1 to 128}
UE is mandated to support at least 32 for FR2

	
	2-32
	Basic CSI feedback
	1) Type I single panel codebook based PMI (further discuss which mode or both to be supported as mandatory) 
2) 2Tx codebook for FR1 and FR2 
3) 4Tx codebook for FR1
4) 8Tx codebook for FR1 when configured as wideband CSI report
5) p-CSI on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)
6) p-CSI report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
7) a-CSI on PUSCH (at least Z value >= 14 symbols, detail processing time to be discussed separately) 
further check a-CSI on p-CSI-RS and/or SP-CSI-RS from component-7
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	2-32a
	Semi-persistent CSI report on PUCCH
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH) s
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
	
	sp-CSI-ReportPUCCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	2-32b
	Semi-persistent CSI report on PUSCH
	Support semi-persistent CSI report on PUSCH
	
	sp-CSI-ReportPUSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	2-32c
	New CQI table
	CQI table with target BLER of 10^-5
	
	cqi-TableAlt
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-33
	CSI-RS and CSI-IM reception for CSI feedback
	1) Supported max # of configured NZP-CSI-RS resources per CC, 
2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
3) Supported max # of configured CSI-IM resources per CC
4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
5) Supported max # simultaneous NZP-CSI-RS resources per CC
6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
	2-32
	csi-RS-IM-ReceptionForFeedback {
1. maxConfigNumberNZP-CSI-RS-PerCC
2. maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC
3. maxConfigNumberCSI-IM-PerCC
5. maxNumberSimultaneousNZP-CSI-RS-PerCC
7. totalNumberPortsSimultaneousNZP-CSI-RS-PerCC
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	All the candidate values are the range of capability signalling which doesn’t determine whether UE is mandatory to support all the signalling values.
	Mandatory with capability signalling
Component-1 candidate values: {from 1 to 32} 
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256} 
Component-3: candidate values: {1,2,4,8,16,32}
Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
Component-5: candidate values {1, 2, 3 … 32}
Component-6: candidate values {8, 16, 24, …, 248, 256}
Component-7: candidate values {8, 16, 24, … 128 }

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-33a
	Supported PDSCH RE-mapping patterns
	1) Supported max # of RE mapping patterns, each pattern can be described as a resource (including NZP/ZP CSI-RS and CRS, CORESET and SSB and bitmap configured in 5-26/27)
Note: patterns are counted as per symbol per CC 
2) Supported max # of RE mapping patterns, each pattern can be described as a resource (including NZP/ZP CSI-RS and CRS, CORESET and SSB and bitmap configured in 5-26/27/27a)
Note: patterns are counted as per slot per CC
	
	1. pdsch-RE-MappingFR1-PerSymbol
2. pdsch-RE-MappingFR1-PerSlot
	Phy-ParametersFR1
	No
	Yes
	
	Mandatory with capability signalling

candidate values: {10, 20} for FR1
{6, 20} for FR2

Compponent-2 candidate values: {from 16: 16: 256} for FR1
{16: 16: 256} for FR2

	
	
	
	
	
	1. pdsch-RE-MappingFR2-PerSymbol
2. pdsch-RE-MappingFR2-PerSlot
	Phy-ParametersFR2
	
	
	
	

	
	2-33b
	SP CSI-RS
	Support SP CSI-RS
	2-1
	sp-CSI-RS
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	2-33c
	SP CSI-IM
	Support SP CSI-IM
	2-1
	sp-CSI-IM
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-34
	NZP-CSI-RS based interference measurement
	Support NZP-CSI-RS based interference measurement
	2-33
	nzp-CSI-RS-IntefMgmt
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	2-35
	CSI report framework
	1) Maximum number of periodic CSI report setting per BWP for CSI report
2) Maximum number of periodic CSI report setting per BWP for beam report
3) Maximum number of aperiodic CSI report setting per BWP for CSI report
4) Maximum number of aperiodic CSI report setting per BWP for beam report
5) Maximum number of configured aperiodic CSI triggering states in CSI-AperiodicTriggerStateList per CC, 
6) Maximum number of semi-persistent CSI report setting per BWP for CSI report
7) Maximum number of semi-persistent CSI report setting per BWP for beam report
8) UE can process Y CSI report(s) simultaneously in a CC. CSI reports can be P/SP/A CSI and any latency class and codebook type.
9) UE can process X CSI report(s) simultaneously across all CCs. CSI reports can be P/SP/A CSI and any latency class and codebook type.
	2-32
	csi-ReportFramework {
1. maxNumberPeriodicCSI-PerBWP-ForCSI-Report
2. maxNumberAperiodicCSI-PerBWP-ForCSI-Report
3. maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report
4. maxNumberPeriodicCSI-PerBWP-ForBeamReport
5. maxNumberAperiodicCSI-PerBWP-ForBeamReport
6. maxNumberAperiodicCSI-triggeringStatePerCC
7. maxNumberSemiPersistentCSI-PerBWP-ForBeamReport
8. simultaneousCSI-ReportsPerCC
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	Other MIMO capabilities than component 5 may further restrict (reduce) the number of simultaneously CSI report that UE is required to update

The CSI report in component 4 and 5 includes the beam report and CSI report

Each component is independent

CSI report setting are counted in the CC indicated by the parameter carrier in CSI-ResourceConfig.
	Mandatory with capability signaling

Component-1 candidate values: {1, 2, 3, 4}
Component-1a candidate values: {1, 2, 3, 4}
Component-2 candidate values {1, 2, 3, 4}
Component-2a candidate values {1, 2, 3, 4}
Component-2b candidate values {3, 7, 15, 31, 63, 128}
Component-3 candidate values: {0, 1, 2, 3, 4}
Component-3a candidate values: {0, 1, 2, 3, 4}

Component-4
candidate values: {from 1 to 8}

Component-5:
candidate values: {from 5 to 32}

	
	
	
	
	
	9. simultaneousCSI-ReportsAllCC
	CA-ParametersNR-v1540
	
	
	
	

	
	2-36
	Type I single panel codebook
	1) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.

2) Supported Codebook Mode(s)

3) Max # of CSI-RS resource in a resource set
	2-35
	1. supportedCSI-RS-ResourceList
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
1.1. maxNumberTxPortsPerResource
1.2. maxNumberResourcesPerBand
1.3. totalNumberTxPortsPerBand
}
2. modes
3. maxNumberCSI-RS-PerResourceSet
	CodebookParameters
	No
	n/a
	Simultaneously doesn’t mean in the same slot

For the purpose of component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings.
	Mandatory with capability signalling 
Component-1: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:
{from 2 to 256}

Component-2 candidate values: 
{“Mode-1 only”, “Mode-1 and Mode-2”}. 

Component-3 Candidate values set: {1:8}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
1.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
1.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-37
	Support Semi-open loop CSI
	Support Semi-open loop CSI report
	2-35
	semiOpenLoopCSI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-38
	CSI report without PMI
	Support CSI report without PMI
	2-35
	csi-ReportWithoutPMI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-39a
	CSI report without CQI
	Support CSI report without CQI
	2-35
	csi-ReportWithoutCQI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-40
	Type I multi-panel codebook
	1) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
2) Supported Codebook Mode(s): 
3) Supported number of panels, Ng
4) Max # of CSI-RS resource in a resource set
	2-35
	1. supportedCSI-RS-ResourceList
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
1.1. maxNumberTxPortsPerResource
1.2. maxNumberResourcesPerBand
1.3. totalNumberTxPortsPerBand
}
2. modes
3. nrofPanels
4. maxNumberCSI-RS-PerResourceSet
	CodebookParameters
	n/a
	n/a
	Simultaneously doesn’t mean in the same slot

For the purpose of component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings.
	Optional with capability signalling
Component-1: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{8, 16, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:
{from 2 to 256}
Component-2 candidate values: 
{Mode-1, Mode-2, both}
Component-3:
Candidate value: {2,4} 
Component-4: candidate value set is {1:8}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
1.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
1.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-41
	Type II codebook
	1) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
2) Parameter “Lx” (number of beams) in codebook generation, where x is index of Tx ports, corresponding to 4,8,12,16,24 and 32 ports. 
3) Support amplitude scaling type 
4) Support amplitude subset restriction level
	2-35
	1. supportedCSI-RS-ResourceList
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
1.1. maxNumberTxPortsPerResource
1.2. maxNumberResourcesPerBand
1.3. totalNumberTxPortsPerBand
}
2. parameterLx
3. amplitudeScalingType
4. amplitudeSubsetRestriction
	CodebookParameters
	n/a
	n/a
	Simultaneously doesn’t mean in the same slot

For the purpose of component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings.
	Optional with capability signalling 
Component-1: Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:
{from 2 to 256}
Component-2, candidate values {2,3,4}
Component-3, candidate values set: {wideband, wideband/subband}
Component-4, candidate value set: {“no amplitude subset restriction”, “support amplitude subset restriction”}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
1.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
1.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-42
	Support Type II SP-CSI feedback on long PUCCH
	Support type II SP-CSI feedback part-1 on PUCCH formats over 4 – 14 OFDM symbols once per slot
	2-41
	type2-SP-CSI-Feedback-LongPUCCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	2-43
	Type II codebook with port selection
	1) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
2) Parameter “Lx” (number of selected ports) in codebook generation, where x is index of Tx ports, corresponding to 4,8,12,16,24 and 32 ports. 
3) Support amplitude scaling type
	
	1. supportedCSI-RS-ResourceList
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
1.1. maxNumberTxPortsPerResource
1.2. maxNumberResourcesPerBand
1.3. totalNumberTxPortsPerBand
}
2. parameterLx
3. amplitudeScalingType
	CodebookParameters
	n/a
	n/a
	Simultaneously doesn’t mean in the same slot

For the purpose of component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings.
	Optional with capability signalling 
Component-1: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:
{from 2 to 256}
Component-2, candidate values set for “Lx” is {2,3,4}
Component-3, candidate values set: {wideband, wideband/subband}
Component-4: candidate value set is {1:8}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
1.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
1.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-44
	Basic DL PTRS
	Support 1 port of DL PTRS
	
	onePortsPTRS (MSB)
	Phy-ParametersFRX-Diff
	n/a
	Yes
	
	Mandatory with capability signalling for FR2
Optional with capability signalling for FR1

	
	2-46
	Downlink PTRS density recommendation
	Preferred threshold sets, TSi for determine PTRS density, candidate value range is the same as that of downlink PTRS RRC configuration. 
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-44
	ptrs-DensityRecommendationSetDL {
1. frequencyDensity1
2. frequencyDensity2
3. timeDensity1
4. timeDensity2
5. timeDensity3
}
	MIMO-ParametersPerBand
	n/a
	n/a
	For each TSi, it composes of two values each selected from {1..276} for frequency density, and three values  each selected from {0..29} for time density
	Optional with capability signalling

	
	2-47
	Basic UL PTRS
	Support 1 port of UL PTRS
	
	onePortsPTRS (LSB)
	Phy-ParametersFRX-Diff
	n/a
	Yes
	
	Mandatory with capability signalling for FR2
Optional with capability signalling for FR1

	
	2-48
	Uplink PTRS
	Supported 2 ports of PTRS
	2-47
	twoPortsPTRS-UL
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signalling

	
	2-49
	Uplink PTRS density recommendation
	Preferred threshold sets, TSi, for determine PTRS density, candidate value range is the same as that of uplink PTRS RRC configuration.
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-47
	ptrs-DensityRecommendationSetUL {
1. frequencyDensity1
2. frequencyDensity2
3. timeDensity1
4. timeDensity2
5. timeDensity3
6. sampleDensity1
7. sampleDensity2
8. sampleDensity3
9. sampleDensity4
10. sampleDensity5
}
	MIMO-ParametersPerBand
	n/a
	n/a
	For each TSi, it composes of two values each selected from {1..276} for frequency density, and three values  each selected from {0..29} for time density, and five values each selected from {1..276} for sample density
	Optional with capability signalling

	
	2-50
	Basic TRS
	1) Support of TRS (mandatory)
2) All the periodicity are supported.
3) Support TRS bandwidth configuration as both “BWP” and “min(52, BWP)”
	
	n/a
	n/a
	n/a
	n/a
	TRS bandwidth configuration does not imply UE processing bandwidth
	Mandatory without capability signalling

	
	2-51
	TRS (CSI-RS for tracking)
	1) TRS burst length (X), 
2) Max # of TRS resource sets (per CC) UE is able to track simultaneously
3) Max # of TRS resource sets configured to UE per CC
4) Max # of TRS resource sets configured to UE across CCs
	2-50
	csi-RS-ForTracking {
1. maxBurstLength
2. maxSimultaneousResourceSetsPerCC
3. maxConfiguredResourceSetsPerCC
4. maxConfiguredResourceSetsAllCC
}
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability signalling
Component-1:
candidate values {1, ”both 1 and 2”}. UE is mandated to report “both 1 and 2”
Component-2: Candidate value set: {1 to 8}
Component-3: Candidate value set: {1 to 64} 
UE is mandated to report at least 8 for FR1 and 16 for FR2. 
Component-4: Candidate value set: {1 to 256} 
UE is mandated to report at least 16 for FR1 and 32 for FR2.

	
	2-51a
	Aperiodic TRS
	DCI triggering Aperiodic TRS associated with periodic TRS
	2-50
	aperiodicTRS
	MIMO-ParametersPerBand
	n/a
	Yes
	
	Optional with capability signalling

	
	2-52
	Basic SRS
	1) Support 1 port SRS transmission
2) Support periodic/aperiodic SRS transmission
3) Support SRS Frequency intra/inter-slot hopping within BWP
4) At least one SRS resource per CC for aperiodic and periodic separately
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	2-53
	SRS resources
	1) Maximum number of aperiodic SRS resources (configured to UE) per BWP 
2) Maximum number of aperiodic SRS resources (configured to UE) per BWP per slot
3) Maximum number of periodic SRS resources (configured to UE) per BWP
4) Maximum number of periodic SRS resources (configured to UE) per BWP per slot
5) Maximum number of semi-persistent SRS resources (configured to UE) per BWP
6) Maximum number of semi-persistent SRS resources (configured to UE) per BWP per slot
7) Maximum number of SRS port per resource
	2-52
	supportedSRS-Resources {
1. maxNumberAperiodicSRS-PerBWP
2. maxNumberAperiodicSRS-PerBWP-PerSlot
3. maxNumberPeriodicSRS-PerBWP
4. maxNumberPeriodicSRS-PerBWP-PerSlot
5. maxNumberSemiPersitentSRS-PerBWP
6. maxNumberSP-SRS-PerBWP-PerSlot
7. maxNumberSRS-Ports-PerResource
}
	FeatureSetUplink
	n/a
	n/a
	
	Mandatory with capability signalling 
Component-1: candidate value: {from 1, 2, 4, 8, 16} 
Component-2 candidate value: {1,2,3,4,5,6}
Component-3: candidate value: {from 1, 2, 4, 8, 16}
Component-4 candidate value: {1,2,3,4,5, 6}
Component-5: candidate value: {from 1, 2, 4, 8, 16} } 
Component-6 candidate value: {1, 2,3,4,5, 6}
Component-7 candidate values: {1, 2, 4}

Support SP-SRS is mandatory with capability

	
	2-55
	SRS Tx switch
	1) Support SRS Tx port switch, 
2) Report whether the uplink TX switching impact to downlink receiving in a band,
3) Report whether the UL Tx is switched together with UL Tx in another band
	2-53
	srs-TxSwitch {
1. supportedSRS-TxPortSwitch
2. txSwitchImpactToRx
3. txSwitchWithAnotherBand
}
	BandParameters-v1540
	n/a
	n/a
	Component-2 is per band pair per band combination

Component-3 is per band pair per band combination

The band pair in Component-2 and Component-3 can be an LTE band and an NR band

2T4R is 2 pairs of antennas

“R” refers to a subset/set of receive antennas for PDSCH; “T” refers to the SRS antennas used for DL CSI acquisition
	Mandatory with capability signalling

Component-1 is a list of TRx pairs, candidates are {“Not supported”, “1T2R”, “1T4R”, “2T4R”, “1T4R/2T4R”, “1T=1R”, “2T=2R”, “4T=4R”}

Component-2: Candidate value set: {yes, no}

Component-3: Candidate value set: {yes, no}

	
	2-56
	SRS carrier switch
	Report inter-cell switching time capability
	2-53
	srs-CarrierSwitch {
srs-SwitchingTimesListNR, or
srs-SwitchingTimesListEUTRA
}
	BandParameters-v1540
	No
	n/a
	RAN4 reply LS, R1-1805817, includes candidate value sets
	Optional with capability signalling

	
	2-58
	For SRS for CB PUSCH and antenna switching on FR1, zero slot offset for aperiodic SRS transmission
	For SRS for CB PUSCH and antenna switching on FR1, support of zero slot offset between aperiodic SRS triggering and transmission
	2-53
	zeroSlotOffsetAperiodicSRS
	FeatureSetUplink-v1540
	n/a
	n/a
	
	Optional with capability signalling

	
	2-59
	Configured spatial relations
	Maximum number of configured spatial relations per CC for PUCCH and SRS
	
	spatialRelations {
2-59. maxNumberConfiguredSpatialRelations
2-60. maxNumberActiveSpatialRelations
2-61. additionalActiveSpatialRelationPUCCH
2-62. maxNumberDL-RS-QCL-TypeD
}
	MIMO-ParametersPerBand
	n/a
	Only applicable to FR2
	
	Candidate value set: {4, 8, 16, 32, 64, 96}

UE is mandated to report 16 or higher values.

	
	2-60
	Active spatial relations
	Maximum total number of {unique DL RS (except for aperiodic NZP CSI-RS) and SRS without spatial relation configured, and, TCI states available for DCI triggering of aperiodic NZP CSI-RS}, for indicating spatial domain transmit filter for PUCCH and SRS for PUSCH, per BWP per CC
	2-59
	
	
	n/a
	Only applicable to FR2
	“Unique” means RS identity. An SSB and a CSI-RS are always counted as different. Two CSI-RSs are different if they have different CSI-RS resource IDs.
	Mandatory with capability signalling

Candidate value set: {1, 2, 4, 8, 14}

	
	2-61
	Additional active spatial relation for PUCCH
	Support one additional active spatial relation for PUCCH
	2-60
	
	
	n/a
	n/a
	Only applicable if 2-60 is set to 1.
	Mandatory with capability signalling

	
	2-62
	Max number of downlink RS resources used for QCL type-D in the active TCI states and active spatial relation info
	Max number of downlink RS resources in the active TCI states and active spatial relation info per CC
	2-4, 2-4a and 2-60
	
	
	n/a
	n/a
	Reference relationship follows 2-4/2-60
	Optional with capability signalling 
Candidate value set: {1,2,4,8, 14}

	3. DL control channel and procedure
	3-1
	Basic DL control channel
	1) One configured CORESET per BWP per cell in addition to CORESET0
- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2
- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2
- REG-bundle sizes of 2/3 RBs or 6 RBs
- Interleaved and non-interleaved CCE-to-REG mapping
- Precoder-granularity of REG-bundle size 
- PDCCH DMRS scrambling determination
- TCI state(s) for a CORESET configuration
2) CSS and UE-SS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16
- UP to 3 search space sets in a slot for a scheduled SCell per BWP
This search space limit is before applying all dropping rules. 
- For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot
3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1
4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	3-1’
	For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 3 OFDM symbols for FR2
	For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 3 OFDM symbols for FR2
	
	type1-3-CSS
	FeatureSetDownlink
	n/a
	n/a
	
	Mandatory with capability signalling

	
	3-2
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot
	For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot
	
	pdcchMonitoringSingleOccasion
	Phy-ParametersFR1
	No
	Applicable only to FR1
	
	Optional with capability signalling

	
	3-3
	More than one
 CORESET configurations per BWP in addition to CORESET0
	More than one
 CORESET configurations per BWP in addition to CORESET0
	
	multipleCORESET
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling for FR1
Mandatory with capability signalling for FR2

	
	3-4
	More than one TCI state configurations per CORESET
	More than one TCI state configurations per CORESET
	
	multipleTCI
	BandNR
	n/a
	n/a
	UE is only required to track one active TCI state per CORESET
UE is required to support minimum between 64 and number of configured TCI states in 2-4, component 2).
	Mandatory with capability signaling which shall be set to ‘1’

	
	3-5
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2
	
	pdcch-MonitoringAnyOccasions {
3-5. withoutDCI-Gap
3-5a. withDCI-Gap
}
	FeatureSetDownlink
	n/a
	n/a
	
	Optional with capability signalling

	
	3-5a
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap
	For type 1 CSS with dedicated RRC configuration, type 3 CSS and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, with minimum time separation (including the cross-slot boundary case) between two DL unicast DCIs, between two UL unicast DCIs, or between a DL and an UL unicast DCI in different monitoring occasions where at least one of them is not the monitoring occasions of FG-3-1, for a same UE as
-	2OFDM symbols for 15kHz
-	4OFDM symbols for 30kHz
-	7OFDM symbols for 60kHz with NCP
-	11OFDM symbols for 120kHz
Up to one unicast DL DCI and up to one unicast UL DCI in a monitoring occasion except for the monitoring occasions of FG 3-1.
In addition for TDD the minimum separation between the first two UL unicast DCIs within the first 3 OFDM symbols of a slot can be zero OFDM symbols.
	
	
	
	n/a
	n/a
	
	Optional with capability signalling

	
	3-5b
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap
	PDCCH monitoring occasions of FG-3-1, plus additional  PDCCH monitoring occasion(s) can be any OFDM symbol(s) of a slot for Case 2, and for any two PDCCH monitoring occasions belonging to different spans, where at least one of them is not the monitoring occasions of FG-3-1, in same or different search spaces, there is a minimum time separation of X OFDM symbols (including the cross-slot boundary case) between the start of two spans, where each span is of length up to Y consecutive OFDM symbols of a slot. Spans do not overlap. Every span is contained in a single slot. The same span pattern repeats in every slot. The separation between consecutive spans within and across slots may be unequal but the same (X, Y) limit must be satisfied by all spans.  Every monitoring occasion is fully contained in one span. In order to determine a suitable span pattern, first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1. The span duration is max{maximum value of all CORESET durations, minimum value of Y in the UE reported candidate value} except possibly the last span in a slot which can be of shorter duration. A particular PDCCH monitoring configuration meets the UE capability limitation if the span arrangement satisfies the gap separation for at least one (X, Y) in the UE reported candidate value set in every slot, including cross slot boundary.
For the set of monitoring occasions which are within the same span:
•	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
•	Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
•	Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
The number of different start symbol indices of spans for all PDCCH monitoring occasions per slot, including PDCCH monitoring occasions of FG-3-1, is no more than floor(14/X) (X is minimum among values reported by UE).
The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.
	
	pdcch-MonitoringAnyOccasionsWithSpanGap

(X, Y):
set1 = (7, 3);
set2 = (4, 3) and (7, 3);
set3 = (2, 2) and (4, 3) and (7, 3).
	FeatureSetDownlink-v1540
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

Candidate value set for (X, Y):
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}

	
	3-6
	Dynamic SFI monitoring
	Adjust periodic and semi-persistent signal reception and transmission in response to detected dynamic UL/DL configuration
	
	dynamicSFI
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Optional with capability signalling

	
	3-7
	Precoder-granularity of CORESET size
	Precoder-granularity of CORESET size
	
	precoderGranularityCORESET
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	3-8
	Up to 10 search spaces in a SCell
	Up to 10 search spaces in a slot in an SCell per BWP
	
	maxNumberSearchSpaces
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	4. UL control channel and procedure
	4-1
	Basic UL control channel
	1) PUCCH format 0 over 1 OFDM symbols once per slot 
2) PUCCH format 0 over 2 OFDM symbols once per slot with frequency hopping as “enabled”
3) PUCCH format 1 over 4 – 14 OFDM symbols once per slot with intra-slot frequency hopping as “enabled”
5) One SR configuration per PUCCH group
6) HARQ-ACK transmission once per slot with its resource/timing determined by using the DCI
7)
SR/HARQ multiplexing once per slot using a PUCCH when SR/HARQ-ACK are supposed to be sent by overlapping PUCCH resources with the same starting symbols in a slot
8) HARQ-ACK piggyback on PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
9) Semi-static beta-offset configuration for HARQ-ACK
10) Single group of overlapping PUCCH/PUCCH and overlapping PUCCH/PUSCH s per slot per PUCCH cell group for control multiplexing
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	4-2
	2 PUCCH of format 0 or 2 in consecutive symbols
	1) 2 PUCCH format 0/2 in different symbols and once per slot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per slot for SR 
3) 2 PUCCH format 2 in different symbols and once per slot for CSI over two consecutive OFDM symbols
	
	twoPUCCH-F0-2-ConsecSymbols
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Optional with capability signalling

	
	4-3
	PUCCH format 2 over 1 – 2 OFDM symbols once per slot with frequency hopping as “enabled”
	PUCCH format 2 over 1 – 2 OFDM symbols once per slot with frequency hopping as “enabled”
	
	pucch-F2-WithFH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling which shall be set to ‘1’

	
	4-4
	PUCCH format 3 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”
	PUCCH format 3 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”
	
	pucch-F3-WithFH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling which shall be set to ‘1’

	
	4-5
	PUCCH format 4 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”
	PUCCH format 4 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”
	
	pucch-F4-WithFH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	4-6
	Non-frequency hopping for PUCCH formats 0 and 2 with frequency hopping as “disabled”
	Non-frequency hopping for PUCCH formats 0 and 2 with frequency hopping as “disabled”
	
	freqHoppingPUCCH-F0-2
	Phy-ParametersFRX-Diff
	No
	Yes
	The value indicated by this field is “notSupported”.
	Mandatory with capability signalling

	
	4-7
	Non-frequency hopping for PUCCH format 1, 3, and 4 with frequency hopping as “disabled”
	Non-frequency hopping for PUCCH format 1, 3, and 4 with frequency hopping as “disabled”
	
	freqHoppingPUCCH-F1-3-4
	Phy-ParametersFRX-Diff
	No
	Yes
	The value indicated by this field is “notSupported”.
	Mandatory with capability signalling

	
	4-10
	Dynamic HARQ-ACK codebook
	Dynamic HARQ-ACK codebook
	
	dynamicHARQ-ACK-Codebook
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signaling which shall be set to ‘1’

	
	4-11
	Semi-static HARQ-ACK codebook
	Semi-static HARQ-ACK codebook
	
	semiStaticHARQ-ACK-Codebook
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	4-12
	HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group
	HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group
	
	spatialBundlingHARQ-ACK
	Phy-ParametersCommon
	No
	No
	Applicable to UE supporting more than 4 layers
	Mandatory with capability signalling

	
	4-13
	More than one SR configurations per PUCCH group
	More than one SR configurations per PUCCH group
	
	multipleSR-Configurations
	MAC-ParametersXDD-Diff
	Yes
	No
	
	Optional with capability signalling

	
	4-19
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same starting symbol on the PUCCH resources in a slot
	SR/HARQ-ACK/CSI multiplexing once per slot, where overlapping PUCCH resources have the same starting symbols on the PUCCH resources in a slot while precluding the case of SR/HARQ-ACK by overlapping PUCCH resources with the same starting symbols on the PUCCH resources in a slot
	
	sameSymbol in mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	If FG4-28 is not included or not supported, HARQ-ACK/CSI piggyback on PUSCH once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on

If FG4-28 is included and supported, HARQ-ACK/CSI piggyback on PUSCH once per slot for which case the starting OFDM symbol of the PUSCH is the different from the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on
	Mandatory with capability signalling

	
	4-19a
	SR/HARQ-ACK multiplexing once per slot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a slot
	Overlapping PUCCH resources have different starting symbols in a slot
	4-19
	mux-SR-HARQ-ACK-PUCCH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-19b
	SR/HARQ-ACK/CSI multiplexing more than once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same or different starting symbol in a slot
	Overlapping PUCCH resources have same or different starting symbols in a slot
	4-19c
	mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-19c
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with different starting symbols in a slot
	Overlapping PUCCH resources have different starting symbols in a slot
	4-19a
	diffSymbol in mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-20
	UCI code-block segmentation
	UCI code-block segmentation
	
	uci-CodeBlockSegmentation
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	4-21
	Dynamic beta-offset configuration and indication for HARQ-ACK and/or CSI
	Dynamic beta-offset configuration and indication for HARQ-ACK and/or CSI
	
	dynamicBetaOffsetInd-HARQ-ACK-CSI
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	4-22
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3, or 4 in the same slot
	1 PUCCH format 0 or 2and 1 PUCCH format 1, 3, and 4 in the same slot
	
	onePUCCH-LongAndShortFormat
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-22a
	2 PUCCH transmissions in the same slot which are not covered by 4-22 and 4-2
	2 PUCCH transmissions in the same slot which are not covered by 4-22 and 4-2
	
	twoPUCCH-AnyOthersInSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-23
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	
	pucch-Repetition-F1-3-4
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	4-24
	PUCCH-spatialrelationinfo indication by a MAC CE per PUCCH resource
	PUCCH-spatialrelationinfo indication by a MAC CE per PUCCH resource
	
	pucch-SpatialRelInfoMAC-CE
	BandNR
	n/a
	n/a
	
	Mandatory with capability signalling for FR2
Optional with capability signalling for FR1

	
	4-25
	Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA
	Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA
	2-52, 4-1, 2-12, 6-6
	parallelTxSRS-PUCCH-PUSCH
	CA-ParametersNR
	n/a
	n/a
	This feature is supported only in inter-band CA.
	Optional with capability signalling

	
	4-26
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	1-1, 2-52, 4-1, 2-12, 6-6
	parallelTxPRACH-SRS-PUCCH-PUSCH
	CA-ParametersNR
	n/a
	n/a
	This feature is supported only in inter-band CA.
	Optional with capability signalling

	
	4-27
	More than one group of overlapping channels for control multiplexing
	More than one group of overlapping PUCCHs and PUSCHs per slot per PUCCH cell group for control multiplexing
	
	mux-MultipleGroupCtrlCH-Overlap
	Phy-ParametersFRX-Diff
	No
	Yes
	If a UE does not indicate supporting any of 4-2, 4-22, and 4-22a, the UE is not expected to be scheduled with more than one group of overlapping PUCCHs without PUSCH in each of the groups
	Optional with capability signalling

	
	4-28
	HARQ-ACK multiplexing on PUSCH with different PUCCH/PUSCH starting OFDM symbols
	HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
	4-1
	mux-HARQ-ACK-PUSCH-DiffSymbol
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	5. Scheduling/HARQ operation
	5-1
	Basic scheduling/HARQ operation
	1) Frequency-domain resource allocation
- RA Type 0 only and Type 1 only for PDSCH without interleaving
- RA Type 1 for PUSCH without interleaving
2) Time-domain resource allocation
- 1-14 OFDM symbols for PUSCH once per slot
- One unicast PDSCH per slot 
- Starting symbol, and duration are determined by using the DCI
- PDSCH mapping type A with 7-14 OFDM symbols
- PUSCH mapping type A and type B
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, PDSCH mapping type A with {4-14} OFDM symbols and type B with {2, 4, 7} OFDM symbols
3) TBS determination
4) Nominal UE processing time for N1 and N2 (Capability #1)
5) HARQ process operation with configurable number of DL HARQ processes of up to 16
6) Cell specific RRC configured UL/DL assignment for TDD
7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment
8) Intra-slot frequency-hopping for PUSCH scheduled by Type 1 CSS before RRC connection 
9) In TDD support at most one switch point per slot for actual DL/UL transmission(s)
10) DL scheduling slot offset K0=0
11) DL scheduling slot offset K0=1 for type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS
12) UL scheduling slot offset K2<=12

For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, interleaving for VRB-to-PRB mapping for PDSCH
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	5-1a
	UE specific RRC configure UL/DL assignment
	Dynamic UL/DL determination based on L1 scheduling DCI with cell-specific and UE specific RRC configured UL/DL assignment
	
	ue-SpecificUL-DL-Assignment
	FeatureSetDownlink
	n/a
	n/a
	
	Optional with capability signalling

	
	5-1b
	More than one DL/UL switch point in a slot
	In TDD support more than one switch points in a slot for actual DL/UL transmission(s)
	
	tdd-MultiDL-UL-SwitchPerSlot
	Phy-ParametersFRX-Diff
	TDD only
	Yes
	
	Optional with capability signalling

	
	5-2
	RA Type 0 for PUSCH
	RA Type 0 for PUSCH
	
	ra-Type0-PUSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-3
	Dynamic switching between RA Type 0 and RA Type 1 for PDSCH
	Dynamic switching between RA Type 0 and RA Type 1 for PDSCH
	
	dynamicSwitchRA-Type0-1-PDSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-4
	Dynamic switching between RA Type 0 and RA Type 1 for PUSCH
	Dynamic switching between RA Type 0 and RA Type 1 for PUSCH
	5-2
	dynamicSwitchRA-Type0-1-PUSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-5a
	UE PDSCH processing capability #2
	UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 1 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled, otherwise 
-	If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
-	If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	
	pdsch-ProcessingType2
	FeatureSetDownlink-v1540
	n/a
	Applicable to FR1 only
	This capability is necessary for each SCS (15kHz, 30kHz, 60kHz) 

More than one set of per SCS per band reports can be signaled for a given band combination
	ptional with capability signaling

Candidate values for Component 1:
X in {1, ..., 16}, 
Fallback {‘SC’,’Cap1-only’}

	
	5-5b
	UE PDSCH processing capability #2 with scheduling limitation for 30kHz-SCS
	Capability #2 supported only if 1 carrier configured in the band (independent of #carriers configured in other bands)
2) Max PDSCH BW of 136 PRBs on the configured serving cell which processingType2Enabled is configured and set to enabled
3) N1 based on Table 5.3-2 of TS 38.214 for 30 kHz SCS
4) UE reports the number of unicast PDSCH per slot for different TBs
	
	pdsch-ProcessingType2-Limited
	FeatureSetDownlink-v1540
	n/a
	Applicable to FR1 only
	This capability is applicable to 30kHz-SCS only
	Optional with capability signaling

Component 4) the value ranges {1, 2, 4, 7}

	
	5-5c
	UE PUSCH processing capability #2
	UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 1 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled, otherwise 
-	If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
-	If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	
	pusch-ProcessingType2
	FeatureSetUplink-v1540
	n/a
	Applicable to FR1 only
	This capability is necessary for each SCS (15kHz, 30kHz, 60kHz)

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signaling

Candidate values for Component 1:
X in {1, …, 16}, 
Fallback {‘SC’,’Cap1-only’}

	
	5-6
	PDSCH mapping type A with less than 7 OFDM symbols
	or type 1 CSS with dedicated RRC configuration, for type 3 CSS and UE-SS, PDSCH mapping type A with less than 7 OFDM symbols
	
	pdsch-MappingTypeA
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling which shall be set to “1”

	
	5-6a
	PDSCH mapping type B
	PDSCH mapping type B
	
	pdsch-MappingTypeB
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-7
	Interleaving for VRB-to-PRB mapping for PDSCH
	Interleaving for VRB-to-PRB mapping for PDSCH
	
	interleavingVRB-ToPRB-PDSCH
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-9
	Intra-slot frequency-hopping for PUSCH except for PUSCH scheduled by Type 1 CSS before RRC connection
	Intra-slot frequency-hopping for PUSCH except for PUSCH scheduled by Type 1 CSS before RRC connection
	
	intraSlotFreqHopping-PUSCH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	5-10
	Inter-slot frequency hopping for PUSCH
	Inter-slot frequency hopping for PUSCH
	
	interSlotFreqHopping-PUSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-11
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	pdsch-ProcessingType1-DifferentTB-PerSlot
	FeatureSetDownlink
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-11a
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	
	
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-11b
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	
	
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	pusch-ProcessingType1-DifferentTB-PerSlot
	FeatureSetUplink
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12a
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	
	
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12b
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	
	
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-13
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 2 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 2 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	pdsch-ProcessingType2
	FeatureSetDownlink
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13a
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 7 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 7 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	
	
	n/a
	n//a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13c
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 4 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 4 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	
	
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13d
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 2 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 2 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	pusch-ProcessingType2
	FeatureSetUplink
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13e
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 7 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 7 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	
	
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13f
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 4 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 4 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	
	
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-14
	Type 1 configured PUSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions with RV sequences
	
	type1-PUSCH-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-16
	Type 2 configured PUSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions with RV sequences
	
	type2-PUSCH-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-17
	PUSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions
	
	pusch-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-17a
	PDSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions
	
	pdsch-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-18
	DL SPS
	DL SPS
	
	downlinkSPS
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-19
	Type 1 Configured UL grant
	K = 1
	
	configuredUL-GrantType1
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-20
	Type 2 Configured UL grant
	K = 1
	
	configuredUL-GrantType2
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-21
	Pre-emption indication for DL
	Pre-emption indication for DL
	
	pre-EmptIndication-DL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-22
	CBG-based re-transmission for DL using CBGTI
	CBG-based re-transmission for DL using CBGTI
	
	cbg-TransIndication-DL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-23
	CBGFI for CBG-based re-transmission for DL
	CBGFI for CBG-based re-transmission for DL
	5-22
	cbg-FlushIndication-DL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-24
	Dynamic HARQ-ACK codebook using sub-codebooks for CBG-based re-transmission for DL
	Dynamic HARQ-ACK codebook using sub-codebooks for CBG-based re-transmission for DL
	
	dynamicHARQ-ACK-CodeB-CBG-Retx-DL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-25
	CBG-based re-transmission for UL using CBGTI
	CBG-based re-transmission for UL using CBGTI
	
	cbg-TransIndication-UL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-26
	Semi-static rate-matching resource set configuration for DL
	1)	Bitmap 1/2/3
2)	controlResourceSet
	
	rateMatchingResrcSetSemi-Static
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-27
	Dynamic rate-matching resource set configuration for DL
	Bitmap 1/2/3
	
	rateMatchingResrcSetDynamic
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-27a
	Dynamic rate-matching control resource set for DL
	Dynamic rate-matching control resource set for DL
	
	rateMatchingCtrlResrcSetDynamic
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-28
	Rate-matching around LTE CRS
	Rate-matching around LTE CRS
	
	rateMatchingLTE-CRS
	BandNR
	n/a
	n/a
	
	Mandatory with capability signalling

	
	5-29
	LBRM for PUSCH
	Limited buffer rate matching in UL
	
	pusch-LBRM
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	5-30
	DL scheduling slot offset greater than zero for PDSCH mapping type A
	Support of DL scheduling slot offset (K0) greater than zero for PDSCH mapping type A
	
	dl-SchedulingOffset-PDSCH-TypeA
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling

	
	5-30a
	DL scheduling slot offset greater than zero for PDSCH mapping type B
	Support of DL scheduling slot offset (K0) greater than zero for PDSCH mapping type B
	
	dl-SchedulingOffset-PDSCH-TypeB
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling

	
	5-31
	UL scheduling slot offset greater than 12
	Support of UL scheduling slot offset (K2) greater than 12
	
	ul-SchedulingOffset
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling

	
	5-32
	Separation of two unicast PDSCHs with a gap
	For any two consecutive slots n and n+1, if there are more than 1 unicast PDSCH in either slot, the minimum time separation between starting time of any two unicast PDSCHs within the duration of these slots is 
4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz
	5-11, 5-11b, 5-13, or 5-13c
	pdsch-SeparationWithGap
	FeatureSetDownlink-v1540
	No
	No
	This feature only applies to SCS 30kHz and 60kHz
	Optional with capability signalling

	
	5-33
	Separation of two unicast PUSCHs with a gap
	For any two consecutive slots n and n+1, if there are more than 1 unicast PUSCH in either slot, the minimum time separation between starting time of any two unicast PUSCHs within the duration of these slots is 
2OFDM symbols for 15kHz, 4 OFDM symbols for 30kHz and 7 OFDM symbols for 60kHz
	5-12, 5-12b, 5-13d, or 5-13f
	pusch-SeparationWithGap
	FeatureSetUplink-v1540
	No
	No
	This feature only applies to SCS 15kHz, 30kHz and 60kHz
	Optional with capability signalling

	
	5-34
	New 64QAM MCS table for PDSCH
	New 64QAM MCS table for PDSCH
	
	dl-64QAM-MCS-TableAlt
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	5-34a
	New 64QAM MCS table for PUSCH
	New 64QAM MCS tables for PUSCH with and without transform precoding respectively
	
	ul-64QAM-MCS-TableAlt
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	5-34b
	Dynamic indication of MCS table with MCS-C-RNTI for PDSCH
	Dynamic indication of MCS table using MCS-C-RNTI for PDSCH
	5-34
	dl-MCS-TableAlt-DynamicIndication
	FeatureSetDownlink-v1540
	n/a
	n/a
	
	Optional with capability signalling

	
	5-34c
	Dynamic indication of MCS tables with MCS-C-RNTI for PUSCH
	Dynamic indication of MCS tables using MCS-C-RNTI for PUSCH
	5-34a
	ul-MCS-TableAlt-DynamicIndication
	FeatureSetUplink-v1540
	n/a
	n/a
	
	Optional with capability signalling

	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	
	n/a
	n/a
	n/a
	n/a
	This feature should be mandatory without capability signalling for at least BWPs which is the same as the set of specified channel BW

UE-specific RRC configured DL/UL BWP can have the same or different numerology from the initial active DL/UL BWP
	Mandatory without capability signalling

	
	6-1a
	BWP operation without restriction on BW of BWP(s)
	BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP may not include SSB for SCell
	6-1, 6-2, 6-3, or 6-4
	bwp-WithoutRestriction
	BandNR
	n/a
	n/a
	6-1a is applicable to 6-1, 6-2, 6-3, or 6-4.
	Optional with capability signalling

	
	6-2
	Type A BWP adaptation with same numerology
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier
2) Up to 2 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto2 in bwp-SameNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto4 in bwp-SameNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-4
	BWP adaptation with different numerologies
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) More than one numerologies for the UE-specific RRC configured BWPs per carrier
5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto4 in bwp-DiffNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-5
	Basic DL NR-NR CA operation
	1) Up to16 DL carriers 
2) Same numerology across carrier for data/control channel at a given time
	
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of DL CA band combination(s).
	Optional with capability signalling

	
	6-5a
	PDCCH blind detection capability for CA
	1)	More than 4 DL CCs
2)	Reporting value is one of integer from 4 to 16
	6-5
	pdcch-BlindDetectionCA
	Phy-ParametersFRX-Diff
	No
	Yes
	If UE supports CA with more than 4 DL CCs, UE should report this capability
	{4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16}

	
	6-6
	Basic UL NR-NR CA operation
	1) Up to16 UL carriers 
2) Same numerology across carrier for data/control channel at a given time
3) One PUCCH group
4) Single TAG
	6-5
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of UL CA band combination(s).
The terminology ‘carrier’ in the components in this FG does not refer to ‘SUL’.
	Optional with capability signalling

	
	6-7
	Two NR PUCCH group with same numerology
	1) For NR CA UE, same numerology across NR carriers for data/control channel at a given time
2) For EN-DC UE, same numerology across NR carriers for data/control channel at a given time, wherein an NR PUCCH group is configured in FR1 and another NR PUCCH group is configured in FR2
	6-5, 6-6
	twoPUCCH-Group
	FeatureSetUplink
	n/a
	n/a
	
	Optional with capability signalling

	
	6-8
	Different numerology across NR PUCCH groups
	For both NR CA UE and EN-DC UE, different numerology between two NR PUCCH groups for data/control channel at a given time
	6-5, 6-7
	diffNumerologyAcrossPUCCH-Group
	CA-ParametersNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-9
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	1) For both NR CA UE, EN-DC/NE-DC UE and NR-DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time
2) For both NR CA UE and EN-DC/NE-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
3-2) For EN-DC/NE-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with smaller SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time
4) For NR DC UE, different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).
	6-5
	diffNumerologyWithinPUCCH-GroupSmallerSCS
	CA-ParametersNR
	n/a
	n/a
	The terminologies ‘UL’ and ‘carrier’ in this FG do not refer to ‘SUL’. 

NR PUCCH is sent on a carrier with SCS not larger than SCS of any DL carriers corresponding to the NR PUCCH group.

The case with PUCCH on UL carrier with different numerologies within SCG is not supported for NR-DC.
	Optional with capability signalling

	
	6-9a
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	1) For both NR CA UE, EN-DC/NE-DC UE and NR DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time
2) For both NR CA UE and EN-DC/NE-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is on the carrier with larger SCS for data/control channel at a given time
3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time
3-2) For EN-DC/NE-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with larger SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time
4) For NR DC UE, different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).
	6-5
	diffNumerologyWithinPUCCH-GroupLargerSCS
	CA-ParametersNR-v1560
	n/a
	n/a
	The terminologies ‘UL’ and ‘carrier’ in this FG do not refer to ‘SUL’.

NR PUCCH is sent on a carrier with SCS not smaller than SCS of any DL carriers corresponding to the NR PUCCH group.

The case with PUCCH on UL carrier with different numerologies within SCG is not supported for NR-DC.
	Optional with capability signalling

	
	6-10
	Cross carrier scheduling for the same numerology
	Cross carrier scheduling for the same numerology with CIF where numerologies for scheduling cell and scheduled cell are same
	6-5, 6-6
	crossCarrierScheduling-SameSCS
	BandNR
	n/a
	n/a
	
	

	
	6-10a
	Cross carrier scheduling for different numerologies
	Cross carrier scheduling for the different numerologies with CIF where numerologies for scheduling cell and scheduled cell are different
	6-10
	crossCarrierScheduling-OtherSCS
	FeatureSetDownlink
FeatureSetUplink
	n/a
	n/a
	This is not supported in Rel-15
	

	
	6-11
	Number of supported TAGs
	Need of multiple capability question about the resolution here
	
	supportedNumberTAG
	CA-ParametersNR
	n/a
	n/a
	This feature group is applied to NR-NR CA and EN-DC. For EN-DC, the feature group indicates number of TAGs only for NR CG.

The number of TAGs for the LTE MCG is signalled by existing LTE TAG capability signalling
	{1, 2, 3, 4}

	
	6-12
	Support 2 simultaneous UL transmissions for problematic cases
	Support 2 simultaneous UL transmissions for problematic cases
	
	singleUL-Transmission
	MRDC-Parameters
	n/a
	n/a
	This is a UE feature for LTE for a LTE/NR dual connectivity UE
	Optional with capability signalling

	
	6-13
	Case 1 Single Tx UL LTE-NR DC
	1) Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) HARQ subframe offset
	
	tdm-Pattern

NOTE:	This capability bit also indicates support of the feature 8-2, i.e. Operation A with single UL Tx case 1.
	MRDC-Parameters
	Yes
	Yes
	This is a UE feature for LTE for a LTE/NR dual connectivity UE
	Mandatory with capability signalling conditional on the UE not supporting simultaneous dual-Tx operation in the band combination; optional if the UE supports simultaneous dual-Tx operation in the band combination

	
	6-16
	Supplemental uplink
	1) RACH, PUSCH, PUCCH, SRS operations in a band combination including SUL
2) Supplemental uplink with same numerology between SUL and non SUL carriers
	6-15
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of SUL band combination(s).
	Optional with capability signalling

	
	6-17
	Supplemental uplink with different numerologies between SUL and non SUL carriers
	Different numerologies between SUL and non SUL
	6-16
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of SUL band combination(s).
	Mandatory with capability signalling

	
	6-18
	Supplemental uplink with dynamic switch
	DCI based selection of PUSCH carrier
	6-16
	dynamicSwitchSUL
	FeatureSetUplink
	n/a
	n/a
	his is conditioned on the support of SUL band combination(s).
	Optional with capability signalling

	
	6-19
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	6-16
	simultaneousTxSUL-NonSUL
	FeatureSetUplink
	n/a
	n/a
	
	Optional with capability signalling

	
	6-21
	DL search space sharing for CA
	DL search space sharing for CA
	6-10 or 6-10a
	searchSpaceSharingCA-DL
	FeatureSetDownlink
	n/a
	n/a
	
	Optional with capability signalling

	
	6-22
	UL search space sharing for CA
	UL search space sharing for CA
	6-10 or 6-10a
	searchSpaceSharingCA-UL
	FeatureSetUplink
	n/a
	n/a
	
	Optional with capability signalling

	
	6-23
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	
	pa-PhaseDiscontinuityImpacts
	FeatureSetUplink-v1540
	n/a
	n/a
	See LS (R1-1809992)
	Optional with capability signalling

	
	6-24
	Applying the same UL timing between NR and LTE
	Applying the same UL timing between NR and LTE for dynamic power sharing capable UE operating in intra-band contiguous synchronous EN-DC
	8-1
	ul-TimingAlignmentEUTRA-NR
	MRDC-Parameters
	n/a
	n/a
	UEs that set this bit to 0 should be able to operate with a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous EN-DC network.
	Optional with capability signalling

	
	6-25
	Support of synchronous NR-NR DC operation only wherein MCG is only in FR1 and SCG is only in FR2
	Support of synchronous NR-NR DC operation only wherein MCG is only in FR1 and SCG is only in FR2
	
	ca-ParametersNRDC
	BandCombination-v1560
	n/a
	n/a
	This is conditioned on the support of DC band combination(s).
UE reports a set of supported band partitionings corresponding to MCG in FR1 and to SCG in FR2.
	Optional with capability signalling

	
	6-25a
	PDCCH blind detection capability for MCG and for SCG in synchronous NR-NR DC
	RRC parameters pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE for optional new UE capability signalling that informs the maximum values for pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG, respectively
	6-5, 6-25
	pdcch-BlindDetectionMCG-UE
pdcch-BlindDetectionSCG-UE
	Phy-ParametersFRX-Diff
	No
	Yes
	pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE are per UE capability signalling.

The value range of pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE is 
-	[1, …, pdcch-BlindDetectionCA-1] and pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= pdcch-BlindDetectionCA if the UE reports pdcch-BlindDetectionCA, and
-	[1, 2, 3] and pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= the maximum number of DL serving cells over CGs that UE can support if the UE does not report pdcch-BlindDetectionCA.

If the UE does not report pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, 
-	pdcch-BlindDetectionCA for NR-CA is re-used as the UE capability signalling for NR-DC to determine BD/CCE limit across serving cells over CGs if the UE reports pdcch-BlindDetectionCA, and 
-	the number of configured DL serving cells over CGs is used to determine BD/CCE limit across serving cells over CGs if the UE does not report pdcch-BlindDetectionCA.

If the UE reports pdcch-BlindDetectionMCG-UE or pdcch-BlindDetectionSCG-UE, both of them are reported (i.e., not either of them).
	Optional with capability signalling

	7. Channel coding
	7-1
	Channel coding
	1) LDPC encoding and associated functions for data on DL and UL
2) Polar encoding and associated functions for PBCH, DCI, and UCI
3) Coding for very small blocks
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	8. UL TPC
	8-1
	Dynamic power sharing for LTE-NR DC
	When total transmission power exceeds Pcmax, UE scales NR transmission power.
	EN-DC
	dynamicPowerSharing
	MRDC-Parameters
	n/a
	n/a
	RP-172833
	Mandatory with capability signalling

	
	8-2
	Operation A with single UL Tx case 1
	Operation A with single UL Tx case 1
	EN-DC
	tdm-Pattern

NOTE:	This capability bit also indicates support of the feature 6-13, i.e. Case 1 Single Tx UL LTE-NR DC.
	MRDC-Parameters
	Yes
	Yes
	RP-172833
	Mandatory with capability signalling conditioned that UE does not support dynamic power sharing, i.e., UE indicate “0” as non-support for 8-1, optional for UEs supporting dynamic power sharing

	
	8-3
	Basic power control operation
	1) Accumulated power control mode for closed loop
2) 1 TPC command loop for PUSCH, PUCCH respectively
3) One or multiple DL RS configured for pathloss estimation
4) One or multiple p0-alpha values configured for open loop PC
5) PUSCH power control 
6) PUCCH power control 
7) PRACH power control
8) SRS power control 
9) PHR
	
	n/a
	n/a
	No
	No
	
	Mandatory without capability signalling

	
	8-4
	TPC-PUSCH-RNTI
	Specific group DCI message for TPC commands for PUSCH
	
	tpc-PUSCH-RNTI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	8-5
	TPC-PUCCH-RNTI
	Specific group DCI message for TPC commands for PUCCH
	
	tpc-PUCCH-RNTI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	8-6
	TPC-SRS-RNTI
	Specific group DCI message for TPC commands for SRS
	
	tpc-SRS-RNTI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	8-7
	Absolute TPC command mode
	Absolute TPC command mode
	
	absoluteTPC-Command
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	8-8
	UL power control with 2 PUSCH closed loops
	Two different TPC loops
	
	twoDifferentTPC-Loop-PUSCH
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling

	
	8-9
	UL power control with 2 PUCCH closed loops
	Two different TPC loops
	
	twoDifferentTPC-Loop-PUCCH
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling
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©  semi-statically configured LTE UL transmissions are allowed in all UL subframes.
©  Note: In case of collision, LTE transmission is prioritized

o Note: this configuration is subject to UE capability
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* InRANI understanding, if UE indicates that it supports DAPS HO for a specific feature set, it implies
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overlapping OFDM symbols for DAPS HO.
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