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1 Discussion
[bookmark: _Hlk145277988]This contribution considers remaining issues for sidelink, MC enhancement, dedicated spectrum less than 5MHz and TEI.

2 UE features for sidelink

FG 47-m13
The following Feature 47-m13 was proposed in RAN1 #116 meeting:
	47. NR_SL_enh2
	47-m13
	Transmissions/receptions of multiple dedicated PRBs in interlace-based PSFCH
	1. UE can transmit PSFCH(s) on up to a total of K dedicated PRBs in a slot.
2. UE can receive PSFCH(s) on up to a total of L dedicated PRBs in a slot
	TBD
	
	No
	No
	UE does not support multiple transmissions/receptions of common interlace-based PSFCH.
	Per band
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
Candidate values for K are FFS
Candidate values for L are FFS
	Optional with capability signalling



For this FG, it is preferable to limit the number of dedicated PRBs that can be used/monitored by the UE at any given slot similar to the case of Rel-16 NR sidelink. In other words, sending an AKC/NACK feedback over K dedicated PRBs will still require the UE to send K Zadoff-Chu sequences and will require the power to be distributed among the dedicated PRBs. Similarly, in case of RX, a UE will need to monitor L dedicated PRBs for ACK/NACK feedback. Hence, it needs to maintain the limit on the number of PSFCH transmissions from FG 15-11 on K and L. In this case, the candidate values for K are {4, 8, 16}  and for L are {5, 15, 25, 32, 35, 45, 50, 64}. Finally, it proposes to have FG 47-k1 as a pre-requisite for this FG. 
Proposal 1: For FG 47-m13,
· Support FG 47-m13 to bound the number of PRBs that need to be monitored for PSFCH transmission/reception in shared spectrum.
· Support the following candidate values for K 
· {4, 8, 16}
· Support the following candidate values for L
·  {5, 15, 25, 32, 35, 45, 50, 64}

FG 47-v3
For NR sidelink CA, the following was agreed for 47-v3. 

	47. NR_SL_enh2
	47-v3
	PSFCH for SL CA
	1) UE supports receiving X PSFCH resources in a slot over all aggregated SL carriers
· 1-1) UE is capable of receiving at least one PSFCH resource on each of the aggregated carriers in a slot
2) UE supports transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures
· 2-1) UE is capable of transmitting at least one PSFCH resource on each of the aggregated carriers
	47-v1
	Yes
	No
	
	Per band
	N/A
	N/A
	
	Candidate values for X are {FFS}

Candidate values for Y are {FFS}

Note: for component 1-1, it is up to UE implementation which PSFCH(s) to receive
	Optional with capability signalling



For 47-v3, it is beneficial not to increase the processing burden on a UE for PSFCH transmission/monitoring. Hence, it suggests to reuse the limits from 15-11 per carrier for the case of multiple aggregated carriers. In this case, the candidate values for X are Xi *{5, 15, 25, 32, 35, 45, 50, 64} and the candidate values of Y are Xi *{4, 8, 16}, where Xi is the number of supported carriers.  

Proposal 2: For 47-v3,
· Support the following candidate values for X
· Xi *{5, 15, 25, 32, 35, 45, 50, 64}, where Xi is the number of supported carriers.
· Support the following candidate values for Y
· Xi *{4, 8, 16}, where Xi  is the number of supported carriers.


3 UE features for MC enhancement
A remaining issue from RAN1#116bis is about the support of functionality and UE feature for unified TCI indication via DCI format 1_3, as captured in the FL summary [1].
	FL Summary on UE features for MC enhancements [1]
(Pending) Proposal 2-13:
· Clarify whether unified TCI indication by using DCI format 1_3 is supported in maintenance discussion.
· If supported, introduce new FG for unified TCI indication by using DCI format 1_3



The support of unified TCI state via DCI format 1_3 along with PDSCH scheduling is already adopted in TS 38.214, as shown in the following excerpt. In fact, it is understood that most/all UE and gNB implementations since Rel-17 may only implement the Rel-17 unified TCI framework, so the UE feature list should be clear in supporting the unified TCI indication via DCI format 1_3. Since the legacy FGs 23-1-1b and 23-10-1b for unified TCI indication explicitly mention the legacy SC-DCI formats, new FGs are needed to capture the functionality for MC-DCI. 
	Excerpt from TS 38.214 v18.2.0 – Clause 5.1.5
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, a UE configured with dl-OrJointTCI-StateList with activated TCI-State or ul-TCI-StateList with activated TCI-UL-State receives DCI format 1_1/1_2/1_3 providing indicated TCI-State(s) and/or TCI-UL-State(s) for a CC or all CCs in the same CC list configured by simultaneousU-TCI-UpdateList1-r17, simultaneousU-TCI-UpdateList2-r17, simultaneousU-TCI-UpdateList3-r17, simultaneousU-TCI-UpdateList4-r17. ….



It is noted that, for unified TCI indication, there is still an open issue whether DCI format 1_3, similar to DCI format 1_1, can indicate unified TCI without DL assignment or for non-scheduled cells in case of “partial” scheduling. This issue was briefly discussed in the MCE maintenance in RAN1#116bis [2], and is raised in the draft CR [3] for additional discussion and decision in RAN1#117. However, the latter issue has no impact on the main functionality of DCI format 1_3 for indication of unified TCI state and the introduction of corresponding new UE features. Only a component (1c) can be left as FFS until a decision is made in the MCE maintenance session.
Proposal 3: The following new FGs 49-n and 49-na are introduced for unified TCI indication via DCI format 1_3.
· The FFS for component (1c) to be resolved after corresponding discussion in the maintenance session.

	49-n
	Unified TCI with joint DL/UL TCI update for intra- and inter-cell beam management with more than one MAC-CE activated joint TCI state per CC for DCI format 1_3
	1. TCI state indication for update and activation
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
FFS c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
2. The minimum beam application time in Y symbols per SCS
3. The maximum number of MAC-CE activated joint TCI states per CC in a band

	23-1-1, and at least one of {49-1, 49-1b}
	
	MIMO-ParametersPerBand
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336} only can be indicated in FR2

Component 3 candidate values: {2, 3, 4, 5, 6, 7, 8}

Note: The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band for more than one MAC-CE activated joint TCI state is signaled in 23-1-1, component 5

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH
	Optional with capability signalling



	49-na
	Unified TCI with separate DL/UL TCI update for intra-cell beam management with more than one MAC-CE activated separate TCI state per CC for DCI format 1_3
	1. TCI state indication for update and activation
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
FFS c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
2. The minimum beam application time in Y symbols per SCS
3. The maximum number of MAC-CE activated DL TCI states per CC in a band
4. The maximum number of MAC-CE activated UL TCI states per CC in a band
	23-10-1, and at least one of {49-1, 49-1b}
	
	MIMO-ParametersPerBand
	n/a
	n/a
	n/a
	If a UE supports FG 23-10-1m, the signalled component values also apply to inter-cell beam management
	Optional with capability signalling




4 UE features for dedicated spectrum less than 5MHz
According to the LS from RAN4 [4], an Asymmetric Bandwidth Combination Set for NR band n28 featuring a 3MHz uplink and a 5MHz downlink has been defined. However, the components for the uplink and the downlink are not distinguished in the feature group for dedicated spectrum less than 5MHz. As the result, the update of the feature group is necessary to make it applicable for band n28 with the asymmetric channel bandwidth in downlink and uplink.
The simple way to reflect the different channel bandwidth between downlink and uplink is to decouple the component related to the downlink and the uplink, respectively. Because only FG 51-1 is corresponding to NR band n28, the modification on FG 51-1 can be considered as the follow:
FG 51-1
	51. NR_FR1_lessthan_5MHz_BW
	51-1
	Support for 3 MHz DL channel bandwidth
	1) Reception of 12 PRB PBCH based on RB-level puncturing
2) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
2) Reception of 15 PRB CORESET0
	
	Yes
	N/A
	UE is not able to support 3 MHz DL channel bandwidth

	51. NR_FR1_lessthan_5MHz_BW
	51-1a
	Support for 3 MHz UL channel bandwidth
	1) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
	
	Yes
	N/A
	UE is not able to support 3 MHz UL channel bandwidth


Proposal 4: For FG 51-1, the decoupling of the components for the uplink and the downlink should be supported to address the asymmetric channel bandwidth combination set for NR band n28.


5 UE features for TEI 
1 
2 
3 
4 
5 
Reply on Topic 3 in RAN2 LS R1-2401679
From Topic 3 in R1-2401679, RAN2 asked the following things to RAN1. In this contribution, we would like to provide our view on RAN2’s questions for Rel-17/18 TEI related UE feature groups (e.g., FG 55-6h and mTRP-PDCCH-legacyMonitoring-r17) which contain component(s) with description “across all CCs”. Regarding Rel-17/18 MIMO related UE feature groups (e.g., FG 40-x families and Rel-17 capabilities in below, except mTRP-PDCCH-legacyMonitoring-r17), our view is provided in our companion contribution [5].
	· Topic 3: UE capabilities with "across all CCs”
In R1-2312705, some features (i.e. FG 40-1-1/2/2a/7/9, FG 40-2-8, FG, 40-3-1-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, FG 40-3-3-1/5, FG 40-6-5, FG 40-7-2a, FG 42-1/1a/1b/2/2a/2b, FG 55-6h) indicating capability “across all CCs” have different granularity, i.e. either per band, per BC or per FS. 
RAN2 thinks the definition of “across all CCs” for a feature group with “per BC” granularity is clear, but further clarification of “across all CCs” is needed if the feature group’s granularity is per band or per FS.
Therefore, RAN2 would like to ask RAN1 to further clarify the granularity of “across all CCs” for the above listed feature groups if their granularity are per band/per FS in Rel-18 RAN1 NR UE features list. 
Additionally, RAN2 also would like to ask RAN1 to clarify the granularity of “across all CCs”  for the below Rel-17 capabilities for correction:
· mTRP-CSI-EnhancementPerBand-r17
· mTRP-CSI-EnhancementPerBC-r17
· mTRP-GroupBasedL1-RSRP-r17
· unifiedJointTCI-mTRP-InterCell-BM-r17
· mTRP-PDCCH-Case2-1SpanGap-r17
· mTRP-PDCCH-legacyMonitoring-r17




The following table is for FG 55-6h which is per FS including “across all CCs” in component 4.
	55-6h
	PDCCH repetition for Rel-16 PDCCH monitoring
	1. Support of PDCCH repetition with Rel-16 PDCCH monitoring capability as defined in FG 11-2 family.
2. Supported mode of PDCCH repetition
3. X per CC
4. X across all CCs
	FG23-2-1, and;

FG11-2 for (7, 3) or (4, 4) span based PDCCH monitoring;

FG55-6 for (2, 2) span based PDCCH monitoring with additional restriction(s)
	Yes 
	N/A
	
	Per FS
	N/A
	N/A
	
	Component 3: {4, 8, 16, 32, 44, 64, no limit}
Component 4: {4, 8, 16, 32, 44, 64, 128, 256, 512, no limit}

NOTE:
· Components 3 and 4 are reported only if UE supports inter-span PDCCH repetition.
· The limit X is associated with the total number of linked candidates of which the first candidate is received and the second one has not been received at any given span, where "received" and "not been received" is w.r.t. the end of the corresponding span of PDCCH candidate. 
· The limit X is indicated as a total count assuming count 1 for AL=1; 2 for AL=2; 4 for AL=4 or 8 or 16.
· Candidate value "no limit" does not imply BD limit can be exceeded

When a UE reports both FG 23-2-1e and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6

This capability is signalled for SCS 15 kHz and 30 kHz.
	Optional with capability signalling



Also, the following table is for FG 23-2-1e (mTRP-PDCCH-legacyMonitoring-r17) which is per FS including “across all CCs” in component 4.
	23-2-1e
	PDCCH repetition for Rel-16 PDCCH monitoring

	1. Support of PDCCH repetition with Rel-16 PDCCH monitoring capability as defined in FG 11-2 family.
2. Supported mode of PDCCH repetition
3. X per CC
4. X across all CCs
	11-2, 23-2-1
	Yes
	
	PDCCH repetition for Rel-16 PDCCH monitoring is not supported

	Per FS
	n/a
	n/a
	n/a
	This capability is signalled for SCS 15 kHz and 30 kHz.

Component2: {intra-span, inter-span, both}

Component3: {4, 8, 16, 32, 44, 64, no limit} 

Component 4: {4, 8, 16, 32, 44, 64, 128, 256, 512, no limit}

Note: 
· Components 3 and 4 are reported only if UE supports inter-span PDCCH repetition. 
· The limit X is associated with the total number of linked candidates of which the first candidate is received and the second one has not been received at any given span, where “received” and “not been received” is wrt the end of the corresponding span of PDCCH candidate. 
· The limit X is indicated as a total count assuming count 1 for AL=1; 2 for AL=2; 4 for AL=4 or 8 or 16.
· Candidate value “no limit” does not imply BD limit can be exceeded
	Optional with capability signalling



[bookmark: _GoBack]As discussed in Clause 2.4.4 in [5], from the perspective of UE’s implementation, since what eventually matters would be the total complexity in each BC. This is similar with per FS reporting, hence we would like to consider two options below, either “in a band” or “in a BC” for the meaning of “across all CCs”.

Proposal 5: For per FS capability reporting, consider between two things.
· 1) Component including “across all CCs” in per FS reporting can mean that “across all CCs in a band”.
· 2) Component including “across all CCs” in per FS reporting can mean that “across all CCs in a BC”.
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