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1 Introduction

This document presents the summary of email discussion/approval [101-e-Post-NR-UE-Features-07] after RAN1 #101-e. According to the Chairman’s Notes:

	[101-e-Post-NR-UE-Features-07] Email discussion/approval for remaining issues on UE features for eMIMO, till 6/10 – Ralf (AT&T)
· Need for gNB to know where that field is empty

· Type and/or xDD/FRx differentiation for FGs 16-1a-1, 16-1b-3, 16-1f, 16-1g, 16-2a, 16-2a-0, 16-2a-1, 16-2a-2, 16-2a-3, 16-2a-4, 16-2a-4a, 16-2a-5, 16-2a-6, 16-2a-7, 16-x, 16-2a-9, 16-2a-10, 16-2b-1, 16-2b-1a, 16-2b-2, 16-2b-3, 16-2b-3a, 16-2b-4, 16-2b-5, 16-4, 16-5a, 16-6a, 16-6b, 16-6c

· Component descriptions and component candidate values for all FGs with open ASN.1 impact


The following was discussed and agreed after RAN1 #101-e within the scope of [101-e-Post-NR-UE-Features-07]. 
2 Summary of email discussion/approval [101-e-Post-NR-UE-Features-07]
This email discussion/approval aims to finalize all ASN.1 impact for the NR UE features for Rel. 15 MIMO enhancements. 
The following FGs represent the versions in the NR UE feature list for eMIMO agreed by RAN1 during RAN1 #101-e [1]. 
For the  following fields, the moderator proposes a resolution based on the summaries in [2]

 REF _Ref42468239 \r \h 
[3]

 REF _Ref42468240 \r \h 
[4]

 REF _Ref42468242 \r \h 
[5]

 REF _Ref42468248 \r \h 
[6]:
· Need for gNB to know is “Yes” 
· Applicability to capability signalling between UEs is “N/A”

· Type is “per FSPC”

· FRx differentiation is “No”

· xDD differentiation is “No”

The moderator’s proposals generally reflect the majority view, and, in many cases, further discussion may be needed. 
In a first phase of the email discussion/approval, companies are invited to comment on the yellow highlighted items in the tables below.

	16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	Per slot limitations:

1. The max number of [unique] SSB/CSI-RS [(1Tx)] for CMR 

2. The max number of [CSI-IM/NZP-IMR] resources 

3.  [The max number of CSI-RS (2Tx) resources for CMR]
Memory limitations:

4. The max number of SSB/CSI-RS resources as CMR

5. The max number of [CSI-IM/NZP IMR] resources

Other limitations:
6. [Supported density of CSI-RS (CMR)]
7. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1

8. Supported SINR measurements: {SSB as CMR with dedicated IMR, CSI-RS as CMR with dedicated [CSI-IM/NZP IMR] configured, CSI-RS as CMR without dedicated IMR configured[, CMR+CSI-IM+NZP-IMR], [CSI-RS (2Tx) resources for CMR]}


	2-21, 2-22 or 2-23, 2-23a
	Yes
	N/A
	
	Per band
	No
	No
	
	Note: For Component 11, UE must at least report support of one [FFS: which one(s)]
FFS: How CSI-RS is counted when it is configured as CMR without dedicated IMR
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	1. Component #1, remove brackets, candidate values {16, 32, 64}
2. Component #2, remove brackets, candidate values {16, 32, 64}
3. Component #3, remove component (to be captured by component #8)

4. Component #4, candidate values {16, 32, 64, 128}
5. Component #5, remove brackets, candidate values {16, 32, 64, 128}
6. Component #6, remove brackets, candidate values {‘1 only’, ‘1 and 3’}

7. Component #7, candidate values {8, 16, 32, 64}
4. Component #8, remove all brackets, UE must report supporting ‘CSI-RS as CMR with dedicated IMR configured’

	Qualcomm
	Prefer to remove “unique”, since same resource ID can appear twice in a 60kHz slot, and they should be counted twice. 

Prefer to merge “CSI-IM/NZP IMR” as IMR, i.e. count the total of the two. 

Support the density component

Either “CSI-RS as CMR with CSI-IM IMR” or “CSI-RS as CMR with NZP IMR” can be mandated to support

Does not support CMR+CSI-IM+NZP-IMR, which is not agreed

Support the separate capability for CSI-RS(2Tx), either in component 3 or 8, one is sufficient

	Samsung
	- Component 1: remove [unique], and keep (1Tx)

- Component 2: remove brackets at CSI-IM/NZP-IMR

- Component 3: remove brackets (support the component)

- Component 5: remove brackets at CSI-IM/NZP-IMR

- Component 6: remove brackets (support the component)
- Component 8: remove brackets at CSI-IM/NZP-IMR, delete [CMR+CSI-IM+NZP-IMR]

	Apple
	1. Component 1: 

a. Prefer to remove “unique”. It is impossible to ensure that there is no UE computational complexity increase when multiple resources are configurated with the same ID. This concept is not there in Rel-15. 

b. Keep “1Tx”.

c. Candidate value set {[0], 4, 8, 16, 32, 64}. 

2. Component 2: 

a. CSI-IM and NZP-IMR can be combined only if UE can independently indicate whether UE support CSI-IM and/or NZP-IMR in component 8. 

b. Candidate value set {[0], 4, 8, 16, 32, 64}
3. Component 3:

a. Keep it. 

b. Candidate value set {[0], 1, 2, 4, 8, 16, 32, 64}
4. Component 4:

a. Candidate value set {[0], 4, 8, 16, 32, 64}.

5. Component 5: 

a. CSI-IM and NZP-IMR can be combined only if UE can independently indicate whether UE support CSI-IM and/or NZP-IMR in component 8. 

b. Candidate value set {[0], 4, 8, 16, 32, 64}
6. Component 6: Keep the component
a. Candidate value set {"not supported", "1 only", "3 only", "both 1 and 3"}
7. Component 7: 

a. Candidate value set {0, 1, 2, 4, 8, 16, 32, 64}
8. Component 8:  We need the following bit maps 
a. 1 port CSI-RS as CMR without dedicated IMR

b. SSB as CMR with dedicated IMR

c. CMR + CSI-IM

d. CMR + NZP-IMR

e. 2 port CSI-RS for CMR

f. CMR+CSI-IM+NZP-IMR
9. No FDD/TDD differentiation

10. Potentially Yes for FR1/FR2 differentiation 

11. Clarification of subcarrier spacing of per slot is needed for “within a slot”

	LG
	Although it is not our first preference, we suggest adopting the latest harmonized proposal discussed in [101-e-NR-eMIMO-UEFeature-01] summarized by Claes (Ericsson) last week for fast convergence. For the candidate values, we suggest adding ‘4’ for component 7 compared with the latest proposal from Claes.
- Combine CSI-IM and NZP-IMR ( Remove brackets of Component 2 and 5
- Keep CSI-RS density ( Remove brackets of Component 6
- Remove ‘unique’ from Component 1
1. The max number of SSB/CSI-RS [(1Tx)] for CMR: {8, 16, 32, 64}

2. The max number of CSI-IM/NZP-IMR resources: {8, 16, 32, 64}

3. [The max number of CSI-RS (2Tx) resources for CMR]: {0, 8, 16, 32, 64}

4. The max number of SSB/CSI-RS(1Tx)/CSI-IM resources as CMR: {8, 16, 32, 64, 128}

5. The max number of CSI-IM/NZP IMR resources: {8, 16, 32, 64, 128}

7. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1: {4, 8, 16, 32, 64}


	16-1a-2
	Non-group based L1-SINR reporting
	1. Support of non-group based L1-SINR reporting with N_max L1-SINR values reported
	16-1a-1
	Yes
	N/A
	
	Per band
	No
	No
	
	Note: Default value is N_max = 1 in case 16-1a-2 is not provided by the UE.
	Optional with capability signalling

Candidate value set is {1, 2, 4}


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support moderator proposal

	Apple
	Support


	16-1a-3
	Group based L1-SINR reporting
	1. Support of group based L1-SINR reporting
	16-1a-1
	Yes
	N/A
	
	Per band
	No
	No
	
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support moderator proposal

	Apple
	Support


	16-1b-1
	TCI state activation across multiple CCs
	1. Support of Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH
	Component 1: 2-1, 2-4
	Yes
	N/A
	
	per UE
	No
	Yes
	
	Note: Whether a FG to indicate group(s) of bands that share the same DL spatial filters will be introduced is in RAN4 domain
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support moderator proposal

	Qualcomm
	Prefer per BC instead of per UE

	Apple
	Prefer per BC


	16-1b-2
	Spatial relation update across multiple CCs
	1. Support of Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
	Component 1: 2-59, 2-60


	Yes
	N/A
	
	per UE
	No
	Yes
	
	Note: Whether a FG to indicate group(s) of bands that share the same UL spatial filters will be introduced is in RAN4 domain
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support moderator proposal

	Apple
	Prefer per BC


	16-1b-3
	Spatial relation update for PUCCH group
	1. Support of PUCCH resource groups per BWP for simultaneous spatial relation update
	2-53, 2-59, 4-24
	Yes
	N/A
	
	[Per BC or per band]
	No
	Yes
	
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support moderator proposal

	Qualcomm
	Prefer per band

	Samsung
	Prefer per band

	Apple
	Prefer per band


	16-1c
	Default spatial relation
	Support of default spatial relation and pathloss reference RS for dedicated-PUCCH/SRS and PUSCH
	2-53, 2-59
	Yes
	N/A
	
	per UE
	No
	FR2 only
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Can accept moderator proposal, although we prefer to enable default PL-RS in FR1 as well

	Apple
	Support


	16-1d
	MAC CE spatial relation update for AP-SRS
	Support of spatial relation update for AP-SRS via MAC CE
	2-53, 2-59
	Yes
	N/A
	
	Per UE
	No
	FR2 only
	
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Support moderator proposal

	Apple
	Support


	16-1e
	Pathloss reference RS activation via MAC CE
	1. The maximum number of configured pathloss reference RSs for PUSCH/PUCCH/SRS by RRC for MAC-CE based pathloss reference RS update
	8-3
	Yes
	N/A
	
	Per UE
	No
	No
	
	Candidate values for component (1): {FFS}
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	1. We are not sure whether RRC signaling structure allows NW to dedicatedly mark PL-RS for the purpose of MAC-CE-based update. If this is not possible, we don’t know how to interpret this UE feature, and suggest removing ‘for MAC-CE based pathloss reference RS update’.

2. Candidate values {8, 16, 32, 64}

	Apple
	1. We prefer to be band, so component 1 is per band maximum number of configured pathloss RSs. 

2. Candidate values {4, 8, 16, 32, 64}


	16-1f
	SCell beam failure recovery
	1. The maximum number of SCells configured for SCell beam failure recovery simultaneously
	2-31
	Yes
	N/A
	
	[Per band]

[Per BC]

[Per UE]
	No
	No
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	1. Suggest putting type as ‘per UE’.

	Qualcomm 
	Prefer per band

	Samsung
	Support per band

	Apple
	Per band 

	LG
	Per band 


	16-1g
	Resources for beam management, [pathloss measurement, BFD, and BFR]
	1. The maximum number of [unique] SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs for any of L1-RSRP measurement, L1-SINR measurement, [pathloss measurement, BFD, RLM] and new beam identification

2.  The maximum number of SSB/CSI-RS/CSI-IM resources configured across all CCs for any of L1-RSRP measurement, L1-SINR measurement, [pathloss measurement, BFD, RLM] and new beam identification
	2-24, 2-31
	Yes
	N/A
	
	[Per band]

[Per BC]

[Per UE]
	No
	No
	
	Component-1: candidate value set is {4, 8, 16, 32, 64, 128, FFS}
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	1. Feature name: Remove brackets, add RLM

2. Component #1: Remove ‘[unique]’, change ‘configured’ as ‘required’, remove brackets on ‘pathloss measurement, BFD, RLM’, candidate values: {8:1:64} (step size of 1)
3. Component #2: Change ‘configured’ as ‘required to measure’, remove brackets on ‘pathloss measurement, BFD, RLM’, candidate values: {32:1:1024} (step size of 1)

4. Add a note that ‘If one signal is associated with multiple functionalities or with multiple reporting settings, the signal would be counted only once’, which is applicable for both component #1/2

5. Suggest putting type as ‘per UE’.

	Qualcomm
	Prefer to remove the bracket, i.e. include PL RS, BFD, RLM.

Prefer per band, same as FG 2-24

Fine to have 256 in candidate values

	Samsung
	- Type: per BC or per UE are reasonable.

- Candidate value for component 1: we think the maximum value of 128 can be enough, but if companies have aligned view for more than 128, we can also live with that.

	Apple
	1. Component 1: 

a. More clarification of “unique” and motivation to include pathloss/BFD/RLM RS is needed 
b. Candidate value set {4, 8, 16, 32, 64, 128}.

2. Component 2: 

a. Candidate value set {4, 8, 16, 32, 64, 128}.

3. Per band and Per BC

	LG
	Although it is not our first preference, we suggest adopting the latest harmonized proposal discussed in [101-e-NR-eMIMO-UEFeature-01] last week for fast convergence, captured below. The component descriptions for both components need to be revised accordingly. The notes can be discussed in later meeting because it has no ASN.1 impact.

· Component#1: The maximum number of SSB/CSI-RS/CSI-IM resources required to measure within a slot across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, beam failure detection, radio link monitoring, and new beam identification 

· Component#2: The maximum number of SSB/CSI-RS/CSI-IM resources required to measure across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, beam failure detection, radio link monitoring, and new beam identification 


	16-2a
	Multi-DCI based multi-TRP
	1. The maximum number of CORESETs configured per “PDCCH-Config”

2. The maximum number of CORESETs configured per CORESETPoolIndex ( if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per “PDCCH-Config”

3. Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency 

4. Maximum number of unicast PDSCHs per CORESETPoolIndex per slot

5. [PDSCH processing capability for CC]

	FFS
	Yes
	N/A
	
	[per band / per FSPC]
	No
	No
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP

FFS: component (4) only applies to UE processing capability #1
	FFS


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Component 1:  Candidate values {2,3,4,5}
Component 2: Candidate values {1,2,3}
Component 4: Candidate values {[1],2,4,7} which shall be per SCS, similar with Rel-15 as following
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Component 5: It can be merged to 16-2a-9 for Capability 2, i.e. capability 2 (which is for FR1 only) can report the # of CCs supporting Multi-DCI in 16-2a-9, similar with Rel-15. 
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	QC
	· Candidate values for component 1: {2,3,4,5}

· Candidate values for component 2: {1,2,3}

· Candidate values for component 4: {1,2,4,7}. Agree with HW that it should be per SCS.

· Regarding component 5: We have to have a common understanding whether processing capability 2 is supported or not in the case of multi-DCI. If supported, Alt1 (option1/option2) is needed. If not supported, Alt2 is fine with us.

· Alt1: When at least one CC is configured with multi-DCI, Cap2 can be configured in the same CC or another CC

· Option1: Keep the component with candidate values { Capability 1, Capability 2 with scheduling limitation, Capability 2} or 

· Option2: Add a description in Rel. 15 FGs 5-5a, 5-13, 5-13a, 5-13c (applicable only in Rel. 16 UEs supporting mDCI) that when # of configured CCs are counted to compare against X, each mDCI CC is counted as two times.
· Alt2: Add a note that “Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex

· Regarding type: Agree with “FSPC”. As explained before, anything other than FSPC is not acceptable for this FG since the BW of each CC with mDCI is also important (and not just the number of CCs)

· No prerequisite is needed.

· Last column: “Optional with capability signaling”

	Samsung
	- Type: FSPC signaling is necessary. UE complexity to support multi-TRP depends on the max BW of a CC which is already signaled per FSPC. 

Besides, 16-2a, 16-2a-0, and 16-2a-1 are parallel features (non/full/partial overlapping) which need to be the same type.

- Component 5: If cap#2 is to be supported, okay with option2 in Alt1 from QC.

	Apple
	1. Component 1: 

a. Candidate value set {[1], 2, 3, 4, 5}

2. Component 2:  

a. Candidate value set {1, 2, 3}

3. Component 4: We can reuse similar design as pdsch-ProcessingType1-DifferentTB-PerSlot as suggested by Huawei

4. Component 5: Remove it unless we first agree on the PDSCH processing capability #2 timeline. As of now, there is no PDSCH processing capability 2 for MDCI MTRP.

5. FFS removed from “FFS: component (4) only applies to UE processing capability #1”
6. It is optional with capability signalling 

	LG
	· Candidate values for component 1,2,4: agree with QC

· Regarding component 5: prefer not supporting Cap2 and fine with adding a note that “Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex

· Regarding type: FSPC


	16-2a-0
	Overlapping PDSCHs in time and fully overlapping in frequency and time
	1. Support PDSCHs with fully overlapping REs, i.e. the allocated REs for PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 0 and PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 1 are exactly the same REs 
	
	Yes
	N/A
	
	Per FSPC
	No
	No
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	Agree. Pre-requisite should be 16-2a.

	Samsung
	- Type: FSPC signaling is necessary. UE complexity to support multi-TRP depends on the max BW of a CC which is already signaled per FSPC.

Besides, 16-2a, 16-2a-0, and 16-2a-1 are parallel features (non/full/partial overlapping) which need to be the same type.

	Apple
	Optional with capability signalling 

Per FSPC

	LG
	Agree with QC


	16-2a-1
	Overlapping PDSCHs in time and partially overlapping in frequency
	1. Support PDSCHs with partially[/fully] overlapping REs [in frequency], i.e. the allocated REs for PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 0 and PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 1 are partially overlapped, with at least one RE 
2. FFS: Restrictions on the maximum number of MIMO layers of each scheduled PDSCH [if  PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain]
3. [The maximal number of PDSCH scrambling sequences per serving cell]

FFS whether default values of component 3/4 to be included in 16-2a
	
	Yes
	N/A
	
	Per FSPC
	No
	No
	
	
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Suggest to remove “fully” and “[frequency]” so that 16-2a-0 and 16-2a-1 can be orthogonal. A UE is free to support 16-2a-0 and/or 16-2a-1. 
Prefer to remove component 2 and component 3

The last FFS is not needed anymore. 

	QC
	· [in frequency] can be removed

· Pre-requisite should be 16-2a and 16-2a-0

· Component 3: Can either be moved to 16-2a, or 16-2a-0 (especially if FG 16-2a-0 is a pre-requisite for this FG), or it can be a new FG.

	Samsung
	- Type: FSPC signaling is necessary. UE complexity to support multi-TRP depends on the max BW of a CC which is already signaled per FSPC. 

Besides, 16-2a, 16-2a-0, and 16-2a-1 are parallel features (non/full/partial overlapping) which need to be the same type.

- Component 1: [/fully] can be removed. Partial overlapping already implies full overlapping.

- Component 2: Not needed. There is already an existing UE feature to signal total MIMO layers for all PDSCHs.

	Apple
	Optional with capability signalling

Both [/fully] and [in frequency] should be removed, this is not the right way to capture prerequisite, if there is any. We do not put prerequisite FG in the component description, otherwise, many FGs need update

Component 2 needs further discussion, Firstly, if we need, it should be moved to 16-2a, Second, we prefer to report per CORESETPoolIndex (TRP) similar as maxNumberMIMO-LayersNonCB-PUSCH
Component 3 can be moved to 16-2a (candidate value set {1, 1and2}) or a new FG

	LG
	· [fully] and [in frequency] can be removed.

· Pre-requisite should be 16-2a and 16-2a-0

· Remove Component 2.


	16-2a-2
	Out-of-order operation for DL
	1. Support out-of-order operation for PDCCH to PDSCH

2. Support out-of-order operation for PDSCH to HARQ-ACK
	
	Yes
	N/A
	
	Per UE
	No
	No
	
	
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	· Type should be per band. UE may support this FG in licensed where Backhaul can be non-ideal while there may be no need for the support of this FG in unlicensed band (e.g. in a factory / indoor environment with fiber backhaul). 

· Pre-requisite should be 16-2a

	Samsung
	- Type: FSPC signaling is necessary. Out-of-order operation is challenging to support in a UE level considering its excessive complexity.

	Apple
	Optional with capability signalling

Per FSPC, we only support this due to MDCI MTRP, and MDCI MTRP is agreed to be per FSPC


	16-2a-3
	Out-of-order operation for UL
	1. Support out-of-order operation for PDCCH to PUSCH
	
	Yes
	N/A
	
	Per UE
	No
	No
	
	Note: “Same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature”
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK in principle but the wording of “a UE indicating the support of this feature this feature” shall be changed to “this FG” to be more precise. 
Secondly, we may need a new RRC parameter, i.e. “EnablingOOOForUL”, since the note itself has strong restrictions at NW side even if the gNB may not enable/need OOO for UL by following Rel-15. The note will mandate two different closed loop indices for gNB implementation by UE capability reporting of 16-2a-3, no matter whether the gNB needs it or not. 

	QC
	Same comments as in the case of 16-2a-2 (should be per band, pre-requisite should be 16-2a).

Regarding HW’s comment: Network already has the tools, e.g. TPC accumulation can be disabled by RRC “tpc-Accumulation”

	Samsung
	- Type: FSPC signaling is necessary. Out-of-order operation is too challenging to support in a UE level considering its excessive complexity.

	Apple
	Optional with capability signalling

Per FSPC, we only support this due to MDCI MTRP, and MDCI MTRP is agreed to be per FSPC


	16-2a-4
	HARQ-ACK for multi-DCI based multi-TRP - separate
	1. Support of separate HARQ-ACK
2. The maximum number of long PUCCHs within a slot for separate HARQ-Ack
	
	Yes
	N/A
	
	Per UE
	No
	No
	
	ALT 1) Candidate values for Component 2:

{LongAndLong, LongAndShort, ShortAndShort} 

ALT 2) Candidate values for Component 2: Supported combinations are

· short+short;

· short+short and short+long

short+short, short+long, and long+long
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Either Alt is fine for us.  

	QC
	Given the majority view, we can accept the “per UE” type for this FG. Pre-requisite should be 16-2a.

	Samsung
	- Type: support per UE.

- Candidate value: support Alt 1

	Apple
	Optional with capability signalling

Per UE

Alt 1, 3-bit bitmap 


	16-2a-4a
	HARQ-ACK for multi-DCI based multi-TRP - joint
	1. Support of joint HARQ-ACK 
	
	Yes
	N/A
	
	Per UE
	No
	No
	
	
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	Given the majority view, we can accept the “per UE” type for this FG. Pre-requisite should be 16-2a.

	Samsung
	- Type: support per UE.

- Candidate value: support Alt 1

	Apple
	Optional with capability signalling

Per UE


	16-2a-5
	Separate CRS rate matching
	Whether the UE can 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

	FFS
	Yes
	N/A
	
	Per band
	No
	No
	
	
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK, since TEI 14-1 has been agreed to be per band this meeting

	QC
	· Pre-requisite should be 16-2a and 14-1a (TEI FG) 

· We agree with “per band”. Note that Rel. 15 FG related to CRS rate matching (5-28) is also per band.

· This should be “FR1 only” (not applicable to FR2 as there is no LTE) 

	Samsung
	- Mandatory/optional: already agreed as an optional feature

	Apple
	Optional with capability signalling

Per band

FR1 only and only for 15kHz SCS

	LG
	Agree with “per band” and “FR1 only”


	16-2a-6
	Default QCL enhancement for multi-DCI based multi-TRP
	Support of default QCL assumption per CORESETPoolIndex
	
	Yes
	N/A
	
	Per band
	No
	FR2 only
	
	
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	· Pre-requisite should be 16-2a and 16-x (or 16-2c if choose that name)

· xDD differentiation should be “N/A” since this is only applicable to TDD (FR2 only)

	Samsung
	- Mandatory/optional: already agreed as an optional feature

	Apple
	Optional with capability signalling

Per band

	LG
	Same view with QC


	16-2a-7
	Maximum number of activated TCI states
	1. The maximal number of activated TCI states per CORESETPoolIndex per BWP per CC including data and control

2. The maximal total number of activated TCI states across CORESETPoolIndex per BWP per CC including data and control

FFS whether default values to be included in 16-2a
	
	Yes
	N/A
	
	Per band
	No
	No
	
	Candidate values for Component 1: {1,2,4,8}

Candidate values for Component 2: {2,4,8,16}
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	· Pre-requisite should be 16-2a

· FFS can be removed. If not signaled, Rel. 15 FGs (FGs 2-4, 2-4a) are followed.

	Samsung
	- Component 1: have default value as 1 if not signalled

	Apple
	Optional with capability signalling

Per band


	16-x
	Simultaneous reception with different Type-D
	Supports simultaneous reception with different Type-D [based on multiple spatial domain receiver filters]. This applies to [PDCCHs]/PDSCHs

FFS whether default values to be included in 16-2a
	
	Yes
	N/A
	
	Per band
	No
	FR2 only
	
	
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	16-x shall be “16-2c” to cover both single DCI and Multi-DCI families, i.e. 16-2a and 16-2b.  

	QC
	· xDD differentiation should be “N/A” since this is only applicable to TDD (FR2 only)

· FFS and [based on multiple spatial domain receiver filters] can be deleted 

	Samsung
	Suggest to delete the FFS part

	Apple
	Optional with capability signalling

Per band

FR2 only 

	LG
	· Revise 16-x as 16-2c”
· We are fine with keeping ”based on multiple spatial domain receiver filters” to be clearer that this UE can support simultaneous reception in any case with multiple different Rx beams. If companies are not comfortable with capturing the specific UE implementation, instead of adding “based on multiple spatial domain receiver filters”, we can elaborate the current description as “Supports simultaneous reception with any different Type-D”. It may imply UE has multiple spatial domain receiver filters.


	16-2a-9
	[Simultaneous reception across CCs with Multi-DCI]
	[The maximum number of CCs supporting multi-DCI based multi-TRP simultaneously]
	
	FSS
	FSS
	
	FSS
	FSS
	FSS
	
	Note: If the type of 16-2a is agreed to be FSPC or Fs this FG will be removed 
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Component 5 in16-2a can be merged to 16-2a-9 for Capability 2, i.e. capability 2 (which is for FR1 only) can report the # of CCs supporting Multi-DCI in 16-2a-9, similar with Rel-15.

	QC
	This component is no longer needed (if type of 16-2a is agreed to be FSPC)

	Samsung
	Have 16-2a as FSPC and remove this FG.

	Apple
	Remove this FG


	16-2a-10
	Value of BD factor
	Value of R for BD/CCE 

FFS whether default values to be included in 16-2a
	
	Yes
	N/A
	
	Per BC
	No
	No
	
	Component:  {1,2}
	[Optional with capability signalling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	It may have further spec changes, if two BC reports different values, i.e. R=1 in BC #1 and R=2 in BC #2. For the sake of avoiding further spec changes, it can be clearer to be “per UE”

	QC
	Agree. FFS can be deleted. No need to have a default value similar to Rel. 15 FG 6-5a (pdcch-BlindDetectionCA) where is no default value assumed.

	Samsung
	Have a note to assume default value R as 1 when this component is not reported.

	Apple
	Optional with capability signalling

Per BC. Since BDFactorR is configured per CG, when one CG covers multiple BC, it is just minimum of the reported R. UE may not use CA to support all the BC


	16-2b-0
	Two default beams for single-DCI based multi-TRP
	Support of default QCL assumption with two TCI states
	
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	Pre-requisite should be 16-x (or 16-2c name is changed)

	Samsung
	Support

	Apple
	Support

	LG
	Same view with QC


	16-2b-1
	Single-DCI based SDM scheme
	1. Support of single-DCI based SDM scheme
2. FFS Support of DMRS entry {0, 2, 3}

	
	Yes
	N/A
	
	[Per band or per FSPC] per band per BC
	N/A
	N/A
	
	[Candidate values for component (2): {0,2,3}]

	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	For the sake of design, we may rename component 2 as “Support of DMRS tables”, in a 4-bit bitmap corresponding to tables 7.3.1.2.2-1A, 7.3.1.2.2-2A, 7.3.1.2.2-3A, 7.3.1.2.2-4A

	QC
	· Component 2 can be a new FG. It is very unreasonable to mandate this new DMRS port for SDM scheme. All functionalities can be supported even without DMRS port entry {0,2,3}. We can also accept HW’s suggestion above

· We prefer the type to be FSPC dues to the additional complexity. 

	Samsung
	- Type: FSPC signaling is necessary considering the high burden to implement multi-TRP at UE.
- Component 2: Candidate values need to be changed. Fine with either HW’s or QC’s suggestion.

	Apple
	Per FSPC

	LG
	Regarding component 2, we are ok with a new FG or HW’s suggestion. 


	16-2b-1a
	Downlink PTRS
	3. Support of 2-port DL PTRS 
	
	Yes
	N/A
	
	Per band per BC
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	It shall be “per band”, same with twoPortsPTRS-UL in Rel-15

	QC
	Pre-requisite should be 16-2b-1. “Per band” would be also ok for us for this FG

	Apple
	Per band is fine 


	16-2b-2
	Single-DCI based FDMSchemeA
	Support of single-DCI based FDMSchemeA


	
	Yes
	N/A
	
	[Per band or per FSPC] per band per BC
	No
	No
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	We prefer the type to be FSPC dues to the additional complexity.

	Samsung
	- Type: FSPC signaling is necessary considering the high burden to implement multi-TRP at UE.

	Apple
	Per FSPC


	16-2b-3
	Single-DCI based FDMSchemeB
	Support of single-DCI based FDMSchemeB
	
	Yes
	N/A
	
	[per FSPC] per band per BC
	No
	No
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	The type should be FSPC. This is the most complicated single-DCI scheme as the UE needs to perform channel estimation / demodulation / RE de-mapping for two sets of RBs simultaneously.

	Samsung
	- Type: FSPC signaling is necessary considering the high burden to implement multi-TRP at UE.

	Apple
	Per FSPC


	16-2b-3a
	Single-DCI based FDMSchemeB CW soft combining
	1. For FDMSchemeB, Support CW soft combining that UE can support
	
	Yes
	N/A
	
	[per FSPC] per band per BC
	No
	No
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	Pre-requisite should be 16-2b-3

	Apple
	Support


	16-2b-4
	Single-DCI based TDMSchemeA
	1. Support of single-DCI based TDMSchemeA

2. Supported maximum TBS size for TDMSchemeA


	
	Yes
	N/A
	
	[Per band or per FSPC] per band per BC
	No
	No
	
	Component 2 candidate values {FFS}


	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	· Candidate values for component 2: {3, 5, 10, 20} KByte

· We prefer the type to be FSPC dues to the additional complexity.

	Samsung
	- Type: FSPC signaling is necessary considering the high burden to implement multi-TRP at UE.

	Apple
	Per FSPC


	16-2b-5
	Single-DCI based inter-slot TDM
	1. Support of single-DCI based inter-slot TDM
2. Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16 
3. Supported maximum TBS size [according to RepNumR16 in PDSCH-TimeDomainResourceAllocation]
4.  [Maximum number of TCI states]
	
	Yes
	N/A
	
	[Per band or per FSPC] per band per BC
	No
	No
	
	Component 2 candidate values: {FFS}

Component 3 candidate values {FFS}


	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK in general but prefer to remove component 4

	QC
	· Candidate values for component 2: {2, 4,8,16} (if sub-sampling the RRC values) or {2,3,4,5,6,7,8,16} (if using all possible RRC values)

· Candidate values for component 3: {3, 5, 10, 20} KByte

· We prefer the type to be FSPC dues to the additional complexity.

· In component 3, “[according to RepNumR16 in PDSCH-TimeDomainResourceAllocation]” can be deleted.

· Component 4 can be kept without brackets in order to allow the UE to only implement single-TRP based repetition. Candidate values {1,2}

	Samsung
	- Type: FSPC signaling is necessary considering the high burden to implement multi-TRP at UE.
- Component 4: Support with candidate values {1, 2}

	Apple
	Per FSPC

1. Component 2: candidate value set {2, 3, 4, 5, 6, 7, 8, 16}

	LG
	Regarding component 3, “[according to RepNumR16 in PDSCH-TimeDomainResourceAllocation]” can be deleted.


	16-3a
	Regular eType-II
	Basic components:

1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II for R=1

2. Support of parameter combinations  1-6

3. Support of rank 1,2
4. [Number of beams L per CSI-RS ports]
	2-35
	Yes
	N/A
	
	Per band and per BC
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Component 4 is not needed due to following agreement. The value of L is a parameter of each parameter combination. 
Agreement
For Rel.16 Type II codebook/CSI, the support for parameter combinations 1, 2, 3, 4, 5, and 6 is mandatory, while the support for parameter combinations 7 and 8 is optional

	Qualcomm
	Candidate values for component 1:

· Maximum 16 triplets

· Max # of Tx ports in one resource: {2,4,8,12,16,24,32}

· Max # resources: {1 to 64}

· Max # total ports: {2 to 256}
Support component 4 similar to Type II and Type II PS.

	Samsung
	Component 4 is not needed and can be removed

	Apple
	1. Component 1

a. Size of the list 7 can be the starting point

b. Max # of Tx ports in one resource: {2,4,8,12,16,24,32}
c. Max # resources: {1 to 64}
d. Max # total ports: {2 to 256}
2. Component 4: support since this is allowed in FG2-41/43

a. Update component as “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.”

b. Candidate value set {2, 4, 6}

c. We can add Note: UE is required to report 4 for at least one of the numbers of Tx ports 

	LG
	Support component 4 as included in Type II and Type II PS codebook


	16-3a-1
	Support of PMI sub-bands with R=2
	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II for R=2
	16-3a
	Yes
	N/A
	If this FG is not reported, UE does not support R=2
	Per band and per BC
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	Qualcomm
	Candidate values for component 1:

· Maximum 16 triplets

· Max # of Tx ports in one resource: {2,4,8,12,16,24,32}

· Max # resources: {1 to 64}

· Max # total ports: {2 to 256}

	Apple
	1. Component 1

a. Size of the list 7 can be the starting point

b. Max # of Tx ports in one resource: {2,4,8,12,16,24,32}
c. Max # resources: {1 to 64}
d. Max # total ports: {2 to 256}

	LG
	Support


	16-3a-2
	Support of parameter combinations 7-8
	Support of parameter combinations 7-8
	16-3a
	Yes
	N/A
	UE does not support parameter combination 7-8
	Per Band
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	Qualcomm
	Candidate value: {‘Support parameter combinations 7-8’, ‘Not support parameter combinations 7-8’}

	Apple
	Support

	LG
	Support


	16-3a-3
	Support of rank 3,4
	Support of rank 3,4
	16-3a
	Yes
	N/A
	UE does not support rank 3-4
	Per Band
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	Qualcomm
	Candidate value: {‘Support rank 3-4’, ‘Not support rank 3-4’}

	Apple
	Support

	LG
	Support


	16-3a-4
	CBSR
	1) CBSR with soft amplitude restriction 
	16-3a
	Yes
	N/A
	Only CBSR with hard amplitude restriction is supported
	Per Band
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	Qualcomm
	Candidate value: {‘Support amplitude subset restriction’, ‘Not support amplitude subset restriction’}

	Apple
	Support

	LG
	Support


	16-3b
	Port selection eType-II
	Basic components:

1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support port selection eType-II for R=1

2. 6 parameter combinations (combos with L=6 don’t apply) 

3. Support of rank 1,2
4. [Number of beams L per CSI-RS ports]
	2-35
	Yes
	N/A
	
	Per band and per BC
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Component 4 is not needed. 

	Qualcomm
	Candidate values for component 1:

· Maximum 16 triplets

· Max # of Tx ports in one resource: {2,4,8,12,16,24,32}

· Max # resources: {1 to 64}

· Max # total ports: {2 to 256}
Support component 4 similar to Type II and Type II PS.

	Samsung
	Component 4 is not needed and can be removed

	Apple
	1. Component 1

a. Size of the list 7 can be the starting point

b. Max # of Tx ports in one resource: {2,4,8,12,16,24,32}
c. Max # resources: {1 to 64}
d. Max # total ports: {2 to 256}
2. Component 4: support since this is allowed in FG2-41/43

a. Update component as “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.”

b. Candidate value set {2, 4, 6}

c. We can add Note: UE is required to report 4 for at least one of the numbers of Tx ports

	LG
	Support component 4 as included in Type II and Type II PS codebook


	16-3b-1
	Support of PMI sub-bands with R=2
	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support port selection eType-II for R=2
	16-3b
	Yes
	N/A
	UE does not support R=2
	Per band and per BC
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	Qualcomm
	Candidate values for component 1:

· Maximum 16 triplets

· Max # of Tx ports in one resource: {2,4,8,12,16,24,32}

· Max # resources: {1 to 64}

· Max # total ports: {2 to 256}

	Apple
	1. Component 1

a. Size of the list 7 can be the starting point

b. Max # of Tx ports in one resource: {2,4,8,12,16,24,32}
c. Max # resources: {1 to 64}
d. Max # total ports: {2 to 256}

	LG
	Support


	16-3b-2
	Support of rank 3,4
	Support of rank 3,4
	16-3b
	Yes
	N/A
	UE does not support rank 3-4
	Per Band
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	Qualcomm
	Candidate value: {‘Support rank 3-4’, ‘Not support rank 3-4’}.

	Apple
	Support

	LG
	Support


	16-4
	Low PAPR DMRS for DL
	Low PAPR DMRS for PDSCH
	
	Yes
	N/A
	
	Alt. 1) Per UE 

Alt. 2) Per Band
	Alt. 1) No

Alt. 2) N/A
	Alt. 1) No

Alt. 2) N/A
	
	
	[Optional with capability signaling]


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Fine for the proposal

	QC
	This FG should be “per band”, as a UE may be able to support it in one band, but not in another band. For example, UE can support this feature in licensed band, but not in unlicensed band.
This FG should be “optional with capability signaling”. This is a Rel-16 feature on DL DMRS PAPR optimization for several corner cases. We don’t see the need to make this mandatory. 

	Samsung
	Type: Support per band.
Mandatory/optional: Support optional with capability signaling. We prefer to have the same UE implementation flexibility through 16-4, 16-6a, 16-6b, 16-6c.

	Apple
	Optional with capability signalling


	16-5a
	UL full power transmission mode of fullpower
	1. Supported UL full power transmission mode of fullpower
	2-13, 2-14
	Yes
	N/A
	
	FFS: Per FS or Per band or Per band per BC
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Fine for it.

	QC
	Similar to what was agreed for mode 1 and mode 2, This FG (mode 0) need to be “per FS”, i.e. per band per band combination. A simple example is that, due to UE’s PA, a UE can only support full power on one band. Suppose this UE can support UL CA on two bands. Then depends the band combination is band A + band B, or band A + band C, UE may choose to do full power on different band. For example, for band A + band B, UE may choose to support UL full power on band A. While for band A + band C, UE may choose to support full power on band C. 

	Apple
	Per FS

	LG
	Per FS is fine


	16-5b
	UL full power transmission [mode 1]
	1. Supported UL full power transmission [mode 1]
2. [Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]


	2-13, 2-14
	Yes
	N/A
	
	Per FS 
	No
	No
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei,HiSilicon
	1. It’s fine to keep mode 1. 

2. The second component is not needed.

	QC
	The square bracket around mode 1 can be removed. 

Support to keep component 2 with candidate values {2Tx, 4Tx, 2Tx_4Tx}, because a UE supporting mode 1 can be 2Tx only, 4Tx only, or 4Tx but can fallback to 2Tx. 

	Samsung
	Replaced mode 1 with RRC parameter value fullpowerMode1

Component 2: remove the bracket

	Apple
	Remove bracket and keep “mode 1”

Keep component 2

	LG
	To align with 16-5a, suggest to change “fullpower Mode 1”. The second component is not needed. 


	16-5c
	UL full power transmission mode 2
	1. The maximum number of SRS resources in one SRS resource set with usage set to ‘codebook’ for Mode 2: {1, 2, 4}
	2-13, 2-14
	Yes
	N/A
	
	Per FS 
	No
	No
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Fine

	Samsung
	Replace mode 2 in FG name with RRC parameter value fullpowerMode2

	Apple 
	Support

	LG
	To align with 16-5a, suggest to change “fullpower Mode 2”. 


	16-5c-2
	UL full power transmission mode 2 – SRS resources
	1. [Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}]
2. The SRS configuration with different number of antenna ports for Mode 2: {[NULL,] 1_2, 1_4, [2_4], 1_2_4}
	16-5c
	Yes
	N/A
	
	Per FS
	No
	No
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	1. The first component is not needed, since the second components is sufficient to indicate UE capability for the SRS resources configuration for the ports. 

2. [NULL] is not needed, since the FG is optional.

3. [2_4] should be kept, since UE need to let NW know 2 ports and 4 ports can be configured. If missing, it is difficult to let gNB know 2 different SRS can be 2 port SRS+4 port SRS; 

4. Moreover, it should be clarified that 1_2_4 means that up to 3 different number of SRS resource with 1-port+2-port+4-port can be supported.

	QC
	Support component 1 with candidate values set {2Tx, 4Tx, 2Tx_4Tx}, because a UE can be 2Tx only, 4Tx only, or 4Tx but can fallback to 2Tx.

In component 2, support keep “NULL” and [2_4] in candidate value set, as UE needs such flexibility due to different PAs implementation. 

	Samsung
	Component 1: should be moved to 16-5c (similar to 16-5b)

Component 2: [2_4] can be removed

	Apple
	Support to keep component 1

For component 2, support to keep NULL, and 2_4

	LG
	1. To align with 16-5a, suggest to change “fullpower Mode 2 – SRS resources”.

2. Keep [2_4] candidate value and remove [Null].


	16-5c-3
	UL full power transmission mode 2 – fullpower TPMI groups 
	1. TPMI group(s) which delivers full power: {2-port {2-bit bitmap}, 4-port non-coherent {G0~G3}, 4-port partial-coherent {G0~G6}, [FFS: 4-port full-coherent {G0~G6}]}
	16-5c
	Yes
	N/A
	
	Per FS
	No
	No
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Two notes should be added:

3. Note: For 4-port full coherent UE, the reporting is the same as 4-port partial coherent UE. For 2-port full coherent UE, the reporting is the same as 2-port non-coherent UE

4. Note: UE can report both 2-port and 4 port TPMIs simultaneously

	QC
	Support adding “4-port full-coherent {G0~G6}” in the candidate values set. The reason is that it was already agreed in RAN1 to allow full coherent UE to support mode 2. When a full coherent UE operates in mode 2, the way it reports TPMIs should be the same as a partial-coherent UE, meaning reporting {G0-G6} is sufficient, because by default those full coherent TPMIs can support full power. So there is no need to do additional TPMI reporting for full coherent TPMIs. 

	Samsung
	FFS on full-coherent UE: as discussed last week, 

· 2 port: the TPMI group reporting is the same as that for 2Tx non-coherent

· 4 port: the TPMI group reporting is the same as that for 2Tx partial-coherent

Regarding TPMI group(s) reporting, in our view, a 4Tx UE can report a 2Tx TPMI group (in addition to a 4Tx TPMI group). 

Regarding a 4Tx PC UE reporting, 1 PC and 1 NC TPMI groups, there was no consensus in RAN1 (based on extensive discussion last week). As mentioned last week, we are still open to including two pairs (g1,g2) = (G1,G4), (G2,G4).

	Apple
	UE can report all three at the same time: 2-port {2-bit bitmap}, 4-port non-coherent {G0~G3}, 4-port partial-coherent {G0~G6},

	LG
	1. To align with 16-5a, suggest to change “fullpower Mode 2 – fullpower TPMI groups”.

2. Remove “[FFS: 4-port full-coherent {G0~G6}]”, since it is the same as 4-port partial coherent TPMI groups. 


	16-6a
	Low PAPR DMRS for PUSCH without transform precoding
	1. For PUSCH without transform precoding
	
	Yes
	N/A
	
	FFS: Per band
	N/A
	N/A
	
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK

	QC
	This FG should be “per band”, as a UE may be able to support it in one band, but not in another band. For example, UE can support this feature in licensed band, but not in unlicensed band.

	Samsung
	Type: Support per band.

	Apple
	Support


	16-6b
	Low PAPR DMRS for PUCCH
	For PUCCH format 3 and PUCCH format 4 with transform precoding and with pi/2 BPSK modulation
	[FG 1-7, 4-4, 4-5]
	Yes
	N/A
	
	FFS: Per band
	N/A
	N/A
	
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The pre-requisite should be kept, since if no pi/2 BPSK configured, the feature can not be used.

Per Band is fine.

	QC
	This FG should be “per band”, as a UE may be able to support it in one band, but not in another band. For example, UE can support this feature in licensed band, but not in unlicensed band.
Regarding the pre-requisite “[FG 1-7, 4-4, 4-5]”, we don’t see they are necessary and they should be deleted. It seems to us “1-7” is “CSI-RS based RLM”. We don’t see the connection between “FG 1-7” with this FG at all. Maybe proponents of adding these pre-requisites can clarify? 

“4-4” and “4-5” are PUCCH format 3/4 with frequency hopping enabled. We don’t see the motivation to limit this FG to PUCCH with frequency hopping enabled only. This FG should be applied to both with and without frequency hopping. 

	Samsung
	Prerequisite: Support 1-7, 4-4 and 4-5

Type: Support per band.

	Apple
	Support


	16-6c
	Low PAPR DMRS for PUSCH with transform precoding and with pi/2 BPSK
	For PUSCH with transform precoding and with pi/2 BPSK modulation
	[1-6 and 2-12]
	Yes
	N/A
	
	FFS: Per band
	N/A
	N/A
	
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The pre-requisite should be kept, since if no pi/2 BPSK configured, the feature can not be used.

Per Band is fine.

	QC
	This FG should be “per band”, as a UE may be able to support it in one band, but not in another band. For example, UE can support this feature in licensed band, but not in unlicensed band.
Regarding the pre-requisite “1-6 and 2-12”, we don’t see the need of any pre-requisite for this FG. Again, “1-6” is “CSI-RS based RS-SINR measurement”, we don’t see the connection between “1-6” and this FG. “2-12” is a “mandatory without capability signaling” Rel-15 FG. We don’t see the motivation to add it neither, as UE needs to support it anyway. 

	Samsung
	Prerequisite: Support 1-6 and 2-12

Type: Support per band.

	Apple
	Support


	16-7
	Extension of the maximum number of configured aperiodic CSI report settings
	Extension of the maximum number of configured aperiodic CSI report settings for all codebook types
	2-32
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	Candidate values: {1 to 8}

	Apple
	Candidate value set: {1 to 8}


	16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	1. Report a list of codebook combinations as {codebook 1, codebook 2}
2. For each codebook combination, report a list of {max number of ports per resource, max number of resources, max number of total ports}
	[2-35]
	Yes
	N/A
	
	per band and per BC
	N/A
	N/A
	
	Component-1 candidate values:

Codebook 1 = {Type I SP, Type I MP}

codebook 2 = {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2 }

FFS: whether introduce codebook 3, where codebook 3 is downselected from {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2, NULL}
Note 3：if a UE reports one or more codebook combinations in 16-8, then usage of active CSI-RS resources and ports for multiple codebooks in any slot is allowed only within those combinations
Note 4: For coexisting of mixed codebooks in any slot, gNB need to honor 16-8 and per-codebook capability 2-36/40/41/43 and 16-3a/b

FFS: the max number of combinations can be signaled in component 1
FFS: the minimum requirement for component 2
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Prerequisite: 2-36/2-40/2-41/2-42 in Rel-15, and 16-3a, 16-3b in Rel-16, if applicable
FFS the max number of combinations: 3 or 4

FFS the minimum requirement for component 2: max number of ports per resource>=16, max number of resources>=2 

	Qualcomm
	For codebook 3, support the following cases

· {codebook 2, codebook 3} = {any, NULL}, {Type II, Type II PS}, {eType II R=1, eType II PS R=1} and {eType II R=2, eType II PS R=2}

Support 16 triplets for each codebook combination

· Max # of Tx ports in one resource: {2,4,8,12,16,24,32}

· Max # resources: {1 to 64}

· Max # total ports: {2 to 256}
No minimum requirement for component 2

	Samsung
	Codebook 3: Our first preference is no support for codebook 3 since the use of configuring 2 Types II codebooks simultaneously is limited. However, if the group wants to support it then we should restrict the candidate values for codebook 3 to reasonable. For instance, one of the following can be considered.

Alt1: 
When Codebook 3 = NULL, codebook 2 = {Type I MP, Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2}
When Codebook 3 ≠ NULL, (Codebook 2, Codebook 3) = {(Type II, Type II PS)}
 
Alt2: (Codebook 2, Codebook 3) = {(Type II, NULL), (Type II PS, NULL), (eType II R=1, NULL), (eType II R=2, NULL), (eType II PS R=1, NULL), (eType II PS R=2, NULL), (Type II, Type II PS)}

Regarding the max number of combinations in component 1, we think try to keep it a min, for example, 8.

Regarding the min requirement for component 2, the real system gain (and use case) of Type II CSI for MU MIMO with large number of ports (e.g. 16, 32). So, the min requirement should be such 16 and 32 port CSI-RS are included. Ericsson’s proposal from last week {max number of ports per resource, max number of resources, max number of total ports} = {32,3,72} is good starting point.

	Apple
	Prefer to remove codebook 3, or at least all NULL in codebook 3

Component 2

· A list size of at least 7

· Max # of Tx ports in one resource: {2,4,8,12,16,24,32}

· Max # resources: {1 to 64}

· Max # total ports: {2 to 256}
No minimum requirement for component 

	LG
	Prerequisite FGs: 2-36/40/41/42 and 16-3a/b

For codebook 3, prefer not to support configuring 3 codebooks concurrently.

For minimum requirement for component, support Ericsson’s proposal as a baseline.


…
3 Conclusion
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