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Introduction
At the 3GPP TSG RAN #94e meeting the Rel-18 WI on NR MIMO Evolution for Downlink and Uplink [1] was agreed. Significant progress on UE features for the NR MIMO WI was achieved at the last RAN1 meeting [2]. However, the UE feature list is not yet finalized with several remaining issues left.
In this contribution we present our view on remaining issues for UE feature list for NR MIMO Evolution WI for mTRP eUTCI, mTRP two TA, CSI (CJT, TypeII Doppler, TDCP) and STxMP. Proposed modifications for the UE feature list are provided per topic in each section of the tdoc.
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Multi-TRP eUTCI
· For FG 40-1-1, the third FFS should be kept as part of this FG. 
· For FG 40-1-4, CSI-RS may not be needed. 
· For FG 40-1-7, both intra- and inter-cell mTRP should be supported and the support of single default beam for scheduling offset less than a threshold should be kept. 

	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC
	FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCs
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	FFS
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC
	FFS: maximum number of activated joint TCI states per CC
	FFS
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-1b
	TRP-specific BFR with unified TCI framework with Unified TCI 
	Support for TRP-specific BFR with unified TCI framework with Unified TCI 
	FFS
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-1c
	DCI format 1_1 and if supported 1_2 configured with TCI selection field
	Support of DCI format 1_1 and if supported 1_2 configured with TCI selection field
	At least one of {40-1-1/1a/2/2a}
	yes
	n/a
	DCI format 1_1 and if supported 1_2 configured with TCI selection field are not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC
	FFS: maximum number of configured DL TCI states per CC per BWP
FFS: maximum number of configured UL TCI states per CC per BWP 
FFS: maximum number of activated DL TCI states across all CCs
FFS: maximum number of activated UL TCI states across all CCs
	FFS
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC
	FFS: maximum number of activated DL TCI states across all CCs
FFS: maximum number of activated UL TCI states across all CCs
	FFS
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-3
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	Support of per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {per resource, per resource set, both}
	Optional with capability signalling





	40. NR_MIMO_evo_DL_UL
	40-1-4
	Two TCI states for CJT Tx scheme for PDSCH
	Support of two TCI states for CJT Tx scheme for PDSCH
[FFS: for CSI-RS]
	
	yes
	n/a
	Two TCI states for CJT Tx scheme for PDSCH are not supported
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {CJT Scheme-A, CJT scheme-B, both}

CJT Scheme-A: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA
CJT Scheme-B: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint/DL TCI state
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. Support of [intra-cell and inter-cell] mTRP operation for M-DCI
[2. Support of a single default beam for PDSCH with scheduling offset less than a threshold unless UE indicates the support of two default beams]
3. Maximum number of configured joint TCI states per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 3 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {2, 4, 8, 16}

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH transmissions



	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2 without DL assignment)
2. Maximum number of MAC-CE activated joint TCI states per BWP per CC per coresetpoolindex
[3. The minimum beam application time in symbols]
	[FFS]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3,4,5,6,7,8)

Component 3 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 applicable in FR2 
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. Maximum number of configured DL TCI states per BWP per CC 
2. Maximum number of configured UL TCI states per BWP per CC 
3. Maximum number of activated DL TCI states across all CC
4. Maximum number of activated UL TCI states across all CC
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	[23-10-1]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 1 candidate value {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate value {8, 12, 16, 24, 32, 48, 64}

Component 3 candidate values: {1, 2, 4, 8, 16}

Component 4 candidate values: {1, 2, 4, 8, 16}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	[23-10-1b, 40-1-9]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}

Component 3 candidate values: {1, 2, 3, 4, 5, 6, 7, 8,}

	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	1. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s) 
	[40-1-1, 40-1-1, 40-1-2]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	1. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s)
	[40-1-7]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling





Two TAs for multi-DCI

The following agreement was reached in RAN1#114
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 



In the case of two TA, for both intra-cell and inter-cell case, the feature of supporting two n-TimingAdvanceOffset values is not critical in our view - in fact for intra-cell case (40-2-1) it is concluded in RAN1#114 that a single value is configured. The WA of cross TRP PRACH transmission for intra-cell case was also confirmed in RAN1#114bis. Therefore we suggest the following modifications: 
· Remove the FFS from 40-2-1 and 40-2-2
· Include intra-cell in 40-2-4
· Define per band granularity

	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	[bookmark: _Hlk149919528]FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-2-3
	TAG ID indication via absolute TA command MAC CE
	Support indicating one of two TAG IDs configured in the SpCell via absolute TA command MAC CE.
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA:  and intra-cell ] multi-DCI based mTRP
	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-2-5
	TCI states of one coresetPoolIndex associated to both TAGs
	Support of UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to both TAGs This is a WA
	FG 40-2-1 or 40-2-2
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-2-7
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	Support of two TAs for multi-DCI STxMP PUSCH+PUSCH
	[40-2-1 or 40-2-2, FFS more]
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	
	
	
	
	
	
	
	
	
	
	





CJT CSI enhancement
For FG 40-3-1-1 and 40-3-1-5, number of CPUs occupied per TRP shall be reported as part of UE capability signalling as it was agreed in RAN1 previously. 
FG components corresponding to a list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} shall be applicable to all CCs within a band or within a BC according to similar FG components for Rel-15, Rel-16 and Rel-17 PMI codebooks.
For FG 40-3-1-11, the corresponding UE capability shall be reported Per-band and Per BC as Rel-16 and Rel-17 UE capabilities corresponding to CSI with mixed PMI codebooks.
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of mode 2 for Rel-16 eType-II codebook refinement for multi-TRP CJT 
2. Support for PMI subband R=1.
3. Support of parameter combinations with L=2,4 
4. Support of rank 1,2
5. A list of supported combinations, up to 16, [across all CCs] simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs 
7. Value of X for CPU occupation (OCPU = X.N_TRP),
	[2-35]
	Yes
	N/A
	　
	Per band and Per BC
	No
	N/A
	N/A
	FFS: CPU occupation

Component 5 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 6 candidate values: {1, 1.5, 2}

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel. 16 based type-II CJT must support this FG
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	[1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with PMI subband R=1.
2. Support of parameter combinations with L=2,4 
3. Support of rank 1,2]
4. A list of supported combinations, up to 16, [across all CCs] simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT]
5. Supported frequency basis selection mode 1, i.e., common frequency basis selection among different TRPs with FD basis selection integer frequency offset
	40-3-1-1
	Yes
	N/A
	Mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling




	40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode1 
	Supported frequency basis selection mode 1 with FD basis selection fractional frequency offset for Rel-16 eType-II based CJT codebook
	40-3-1-1a
	Yes
	N/A
	FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode 1 is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with PMI subbands R=2
2. {Max # of Tx ports in one resource set, Max # of resource sets, total # of Tx ports}, [across all CCs] simultaneously, with R=2
	40-3-1-1
	Yes
	N/A
	R=2 for Rel-16-based CJT codebook is not supported 
	Per-band 
Per-BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {4 to 256}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with parameter combination pv={1/2,1/2,1/2,1/2} and beta=1/2
	40-3-1-1
	Yes
	N/A
	pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook are not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
2. Support of PMI subband R=1.
3. Support of parameter combinations with M=1 
4. Support of rank 1,2
5. A list of supported combinations, up to 16, [across all CCs] simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
7. Value of X for CPU occupation (OCPU = X.N_TRP),

	[2-35]
	Yes
	N/A
	　
	Per-band and
Per-BC 
	No
	N/A
	N/A
	FFS: CPU occupation

Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 7 candidate values: {1, 1.5, 2}

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel 17 based type-II CJT must support this FG
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with PMI subband R=1.
2. Support of parameter combinations with M=1 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
5. Supported frequency basis selection mode 1, i.e., common frequency basis selection among different TRPs with FD basis selection integer frequency offset
	40-3-1-5
	Yes
	N/A
	Mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1   
	1. Supported frequency basis selection mode 1 with FD basis selection fractional frequency offset for Rel-17 FeType-II port selection based CJT codebook
	40-3-1-5a
	Yes
	N/A
	FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1 is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with M=2 and PMI subband R=1
2. {Max # of Tx ports in one resource set, Max # of resources and total # of Tx ports}, [across all CCs] simultaneously, with M=2 and R=1
	40-3-1-5 or 40-3-1-5a
	Yes
	N/A
	M=2 and R=1 for Rel-17-based CJT codebook are not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with PMI subband R=2.
2. {Max # of Tx ports in one resource set, Max # of resources and total # of Tx ports}, [across all CCs] simultaneously, with R=2


	40-3-1-5 or 40-3-1-5a
	Yes
	N/A
	R=2 for Rel-17-based CJT codebook is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 for Rel-16 based CJT codebook
	Maximum number of ports across all TRPs for one CJT CSI measurement 
	40-3-1-1
	Yes
	N/A
	2NN1N2 >32 is not supported for Rel-16 based CJT codebook
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 1 candidate values: {64, 96, 128}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-9a
	Support for 2NN1N2 >32 for Rel-17 based CJT codebook
	Maximum number of ports across all TRPs for one CJT CSI measurement
	40-3-1-5
	Yes
	N/A
	2NN1N2 >32 is not supported for Rel-17 based CJT codebook
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 1 candidate values: {64, 96, 128}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed codebook types including Type-II-CJT in any slot
	1. List of codebook combinations

2. List of {max number
of ports per resource,
max number of
resources, max
number of total ports}
for each codebook
combination

	40-3-1-1,40-3-1-5,2-36
	Yes
	N/A
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot is not supported
	[Per-band 
Per-BC/Per FS]
Per-band and Per BC
	N/A
	N/A
	N/A
	[Codebook 1 = {Type I SP, Type I MP}
(Codebook 2, Codebook 3) = {(eType-II-CJT R=1, NULL), (eType-II-CJT R=2, NULL), (FeType-II-CJT PS R=1 M=1, NULL),  (FeType-II-CJT PS R=1 M=2, NULL),  (FeType-II-CJT PS R=2 M=2, NULL) , (FFS CB combos…)}]
	Optional with capability signaling





Rel-18 Type-II-Doppler CSI
In our view there is no need to support UE capability reporting for a list of supported combinations (each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}) for one CSI report setting since there is no such component for Rel-15, Rel-16 and Rel-17 PMI codebook. 
For FG 40-3-2-2, max # of time unit should be included in the list of combinations as in component 5 of FG 40-3-2-1.
	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
2. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
3. Support parameter combinations with L=2,4 
4. Support for rank = 1,2
5. A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
[6. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CSI report setting]
7. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
8. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
9. Support for the size of DD-basis, N4=1
10. Scaling factor for active resource counting Kp
	2-35
	Yes
	N/A
	Rel-16 based Type II doppler codebook is not supported
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	Component 7 candidate values: {1, 2, 3}
Component 8 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 4}

Note: When N4=1, OCPU =4

Note: OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 16 based type-II doppler must support this FG

	Optional with capability signaling









	40. NR_MIMO_evo_DL_UL
	40-3-2-1a
	Support of Rel-16-based doppler measurement with N4>1
	1. Support for the size of DD-basis, N4>1
[2. A list of supported combinations, each combination is {Max N4, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously]
[3. A list of supported combinations, each combination is {Max N4, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CSI report setting]
	40-3-2-1
	Yes
	N/A
	Rel-16 based Type II doppler codebook with N4>1 is not supported
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based doppler codebook  
	A list of supported combinations {[Max N4,] Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=2
	40-3-2-1
	Yes
	N/A
	R=2 for Rel-16-based doppler codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource: {4,8,12,16,24,32}
 - Max # resources: {1 to 64}
 - Max # total ports: {4 to 256}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on first and last slot of WCSI, for Rel-16-based doppler codebook
	Support of TDCQI = ‘1-2’
	40-3-2-1
	Yes
	N/A
	X=1 based on first and last slot of WCSI, for Rel-16-based doppler codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-3a
	Support X=2 CQI based on 2 slots for Rel-16-based doppler codebook
	Support of TDCQI = ‘2’
	40-3-2-1
	Yes
	N/A
	X=2 CQI based on 2 slots for Rel-16-based doppler codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI
2. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with PMI subband R=1
3. Support of parameter combinations with M = 1 
4. Support for rank = 1,2
5: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement
[6. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CSI report setting]
7. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
8. Support for N4=1
9. Scaling factor for active resource counting Kp
	40-3-2-1, 2-35
	Yes
	N/A
	Rel-17 based Type II doppler codebook is not supported
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	Component 7 candidate values: {1, 2, 3}
Component 9 candidate values: {1, 2, 4}

Note: OCPU = 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 17-based type-2 doppler must support this FG
	Optional with capability signaling






TDCP
For majority of FGs for TDCP, per band UE capability reporting granularity is reasonable as features for the corresponding FG does not have major impact on UE computational complexity budget. 
For FG 40-3-3-5, per band and per BC UE capability reporting granularity is required since the number of CSI-RS resources used for TDCP has direct impact on UE computational complexity budget which can be dimensioned per each band assuming maximum number of bands in a band combination or across all active bands (per BC). 
	40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
4. Value of X for CPU occupation (OCPU=(Y+1).X)
5. Support to configure KTRS = 1 TRS resource set
6. Maximum number of simultaneously active CSI-RS resources for TDCP across all CCs
Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	[2-35]
	Yes
	N/A
	Time Domain Channel Properties report is not supported
	[Per band]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values for which TDCP is reported
	40-3-3-1
	Yes
	N/A
	TDCP is not reported for more than 1 delay value
	[Per-band 
Per-BC]
Per- band
	N/A
	N/A
	N/A
	Candidate values: {2,3,4}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	Supported maximum delay value larger than D_basic
	Support of maximum delay value larger than D_basic =1 slot
	40-3-3-1
	Yes
	N/A
	delay value(s) larger than D_basic are not supported
	[Per-band 
Per-BC]
Per-band
	N/A
	N/A
	N/A
	Candidate values: {2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}
[Note: 10 slots is only applicable for SCS >= 30 kHz, and 6 slots is maximum for SCS = 15 kHz]
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report for Y>=1
	40-3-3-1
	Yes
	N/A
	Phase report for Y>=1 is not supported
	[Per-band 
Per-BC]
Per-band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	1. Maximum number of configured CSI-RS resources for TDCP per CC
2. Maximum number of configured CSI-RS resources for TDCP across all CCs
3. Maximum number of simultaneously active CSI-RS resources for TDCP per CC
Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	40-3-3-1
	Yes
	N/A
	Number of CSI-RS resources for TDCP is not reported
	[Per-band 
Per-BC]
Per-band and Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	Max number of TRS resource sets in a single CSI-RS resource setting
	40-3-3-1
	Yes
	N/A
	More than 1 TRS resource set in a report configuration is not supported
	[Per-band 
Per-BC]
Per-band
	N/A
	N/A
	N/A
	Candidate values: {2,3}
	Optional with capability signaling




STXMP
Fundamentally STxMP allows partial or full overlap in time, therefore we propose the following 3 overlap options for 40-6-3a and 40-6-3b: 
· fully/partially overlapping PUSCHs in time and non-overlapping in frequency
· fully overlapping in both time and frequency
· partially or non-overlapping in frequency, partially or fully overlapping in time
Specifically
· Partial/fully-overlapping PUSCHs in time and non-overlapping in frequency in 40-6-3c 
· Remove 40-6-3d and 40-6-3f, keep 40-6-3e and 40-6-3g
· Include fully/partial overlapping PUSCHs in time and non-overlapping in frequency in 40-6-3b
· Remove 40-6-3j, 40-6-3k and 40-6-3m, keep 40-6-3l and 40-6-3n

	40. NR_MIMO_evo_DL_UL
	40-6-3c
	[bookmark: _Hlk149921406]Codebook multi-DCI based STx2P PUSCH+PUSCH – Partial/fully-overlapping PUSCHs in time and non-overlapping in frequency
	[Support of partial-overlapping PUSCHs in time and non-overlapping in frequency]
	[40-6-3a]
	[Yes]
	[N/A]
	[Partial-overlapping PUSCHs in time and non-overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	40-6-3d
	[Codebook multi-DCI based STx2P PUSCH+PUSCH – Overlapping PUSCHs in time and partially overlapping in frequency]

	[Support of overlapping PUSCHs in time and partially overlapping in frequency]

	[40-6-3a]
	[Yes]
	[N/A]
	[Overlapping PUSCHs in time and partially overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	40-6-3e
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping in both frequency and time

	[Support of fully overlapping in both frequency and time]

	[40-6-3a]
	[Yes]
	[N/A]
	[Fully overlapping in both frequency and time for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	40-6-3f
	[Codebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping in frequency, partially overlapping in time]

	[Support of fully overlapping in frequency, partially overlapping in time]

	[40-6-3a]
	[Yes]
	[N/A]
	[Fully overlapping in frequency, partially overlapping in time for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	40-6-3g
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Partially or non-overlapping in frequency, partially or fully overlapping in time

	[Support of partially or non-overlapping in frequency, partially or fully overlapping in time]

	[40-6-3a]
	[Yes]
	[N/A]
	[Partially or non-overlapping in frequency, partially or fully overlapping in time for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a[
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	40-6-3b
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
	[bookmark: _Hlk149921549]1. Support of multi-DCI based STxMP PUSCH+PUSCH for noncodebook-based PUSCH with fully/partial overlapping PUSCHs in time and non-overlapping in frequency
2. Support of two SRS resource sets with usage set to 'noncodebook' associated with two coresetPoolInde values
3. Maximum number of SRS resources in one SRS resource set
4. Maximum number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
[5. Maximum number of simultaneously transmitted SRS resources in one symbol per SRS resource set]
6. Maximum number of PUSCHs per CORESETPoolIndex per slot
7. Maximum total number of layers across two overlapping PUSCH
· 
	2-14
	Yes
	N/A
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex.

Component 3 candidate values: {1,2,[3,]4}

Component 4 candidate values: {1,2}

[Component 5 candidate values: {1,2,[3,4]}]

Component 6 candidate values: {1,2,3,4,7}
Note: per SCS, similar with Rel-15

Component 7 candidate values: {2 ,3, 4}






	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3j
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partial-overlapping PUSCHs in time and non-overlapping in frequency]
	[Support of partial-overlapping PUSCHs in time and non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]
	[40-6-3a]
	[Yes]
	[N/A]
	[Partial-overlapping PUSCHs in time and non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	40-6-3k
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Overlapping PUSCHs in time and partially overlapping in frequency]

	[Support of overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	[40-6-3a]
	[Yes]
	[N/A]
	[Overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	[bookmark: _Hlk149921621]40-6-3l
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping in both frequency and time]

	[Support of fully overlapping in both frequency and time for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	[40-6-3a]
	[Yes]
	[N/A]
	[Fully overlapping in both frequency and time for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	40-6-3m
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping in frequency, partially overlapping in time]

	[Support of fully overlapping in frequency, partially overlapping in time for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	[40-6-3a]
	[Yes]
	[N/A]
	[Fully overlapping in frequency, partially overlapping in time for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]

	40. NR_MIMO_evo_DL_UL
	40-6-3n
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially or non-overlapping in frequency, partially or fully overlapping in time]

	[Support of partially or non-overlapping in frequency, partially or fully overlapping in time for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	[40-6-3a]
	[Yes]
	[N/A]
	[Partially or non-overlapping in frequency, partially or fully overlapping in time for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported]
	[Per Band]
	[n/a]
	[FR2 only]
	[n/a]
	
	[Optional with capability signaling]


Conclusion
In this contribution remaining issues for UE features list for NR MIMO Evolution WI for mTRP eUTCI, mTRP two TA, CSI (CJT, TypeII Doppler, TDCP) and STxMP. Proposed modifications for the UE feature list were provided per topic in each section of the tdoc.
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