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Introduction
Initial drafts on NR and LTE UE features have been made available already on RAN1 reflector [1, 2]. In this contribution we present our views on the UE features for further enhancements on NR-MIMO. 
[bookmark: _Hlk510705081]Discussion
Detailed comments on UE features are listed below. For reference, the feature list is available in the Annex. 
· 23-1-2: Add 2-24 and 2-29 as pre-requisites
· 23-2-1: No independent signaling for component 1, as it is not allowed to individually disable components of an FG. No need to separate the FG though, support to component 1 is given by support to the FG itself.
· 23-2-2: Clarify if FR2-only support is supposed to include FR2-2 as well.
· 23-3-1: Type A and B repetition are different features, and might be supported independently by UEs. Consider separate FGs, corresponding to each repetition type, and add corresponding pre-requisites. Pre-requisite on CG-PUSCH is missing as well.
· 23-7-2: Description is missing.
· 23-7-5: Description is missing. Clarify if FR-2-2 is in scope.
· 23-9-1: Clarify what is the intended signaling. 
· 23-9-2: Description is missing. Pre-requisites are missing.
· 23-9-3: Description is missing. Pre-requisites are missing.

Proposal: Consider the observations and modifications proposed above for the next version of the corresponding RAN1 UE features list.
Conclusion
In this contribution we have presented our views on UE features for further enhancements on NR-MIMO, with the following proposal:
Proposal: Consider the observations and modifications proposed above for the next version of the corresponding RAN1 UE features list.
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Annex







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

	 23. NR_FeMIMO
	23-1-1
	Unified TCI for intra- and inter-cell beam management
	For both intra- and inter-cell beam management:
1. Support of joint TCI and separate DL/UL TCI with their components (configuration mechanism, QCL rules, applicable source and target signals)
2. Support of association between TCI state and UL PC settings (PLRS and other, including handling of beam misalignment for PLRS)
3. Support of MAC-CE+DCI-based beam indication (including TCI state activation, use of DCI formats 1_1/1_2 with and wthout DL assignment)
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	 23. NR_FeMIMO
	23-1-2
	Inter-cell measurement and reporting (for inter-cell BM and mTRP)
	1. Support of beam measurement on SSB(s) with PCI(s) different from serving cell PCI
2. Support of beam reporting up to Kmax=4 SSBRI-RSRP pairs, with at least one pair associated with a PCI different serving cell PCI
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	 23. NR_FeMIMO
	23-1-3
	MPE mitigation
	Support of enhanced reporting for MPE mitigation (with SSBRI/CRI and associated P-MPR in PHR reporting)
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-1-4
	MPUE support for UL 
	[depending on agreement]
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-2-1
	Multi-TRP PDCCH repetition
	1. Support of PDCCH repetition (based on two linked SS sets associated with corresponding CORESETs)
2. Support of reporting one [or more] number(s) as required number of BDs for the two PDCCH candidates
3. Support of whether the individual candidate is monitored or not when one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET
4. Maximum number of such overlaps in 3
	
	
	
	
	
	
	
	
	Component1: {Support, Not support}
Component2: {2, 3, [{2,3}]}
Component3: {monitored, not monitored}
Component4: details FFS
	Optional

	23. NR_FeMIMO
	23-2-2
	Two QCL TypeD for PDCCH repetition
	Support of determining two QCL-TypeD for overlapping CORESETs in the same CC or for intra-band CA when UE is configured with PDCCH repetition
	
	
	
	
	
	
	
	FR2 only
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-2-3
	PDCCH repetition for Type3 CSS
	Support of PDCCH repetition for Type3 CSS
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-1
	Multi-TRP PUSCH repetition
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type A and B)
2. Support of cyclic mapping when the number of repetitions is larger than 2 for single DCI based M-TRP PUSCH repetition Type A and B,
3. Support of second TPC field for per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2
4. Support of PHR reporting related to M-TRP PUSCH repetition (calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.)
5. Support of CG PUSCH transmission towards M-TRPs using a single CG configuration (Use same beam mapping principals as dynamic grant PUSCH repetition scheme.)
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-2
	Multi-TRP PUCCH repetition
	1. Support of PUCCH repetition scheme 1 (inter-slot repetition)
2. Support of PUCCH repetition scheme 3 (intra-slot repetition)
3. Support of cyclic mapping for beam mapping/power control parameter set mapping for PUCCH repetitions scheme 1 and 3
4. Support of second TPC field for per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2

	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-4
	IntCell-mTRP
	1. Support of including other cell info in RRC TCI state config
2. Support of X>1 (max number of PCIs different from serving cell)
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-5-1
	Beam reporting enhancements
	Support of the maximum number of beam groups

	
	
	
	
	
	
	
	
	Candidate values: {1,2,3,4}
	Optional

	23. NR_FeMIMO
	23-5-2
	Maximum number of BFD-RS resources per set for MTRP BFR
	Support of the maximum number of BFD-RS resources per set

	
	
	
	
	
	
	
	
	Candidate values: {1, [2,…]}
	Optional

	23. NR_FeMIMO
	23-6-1
	SFN scheme A (scheme 1)
	1. Support of scheme A for PDCCH
2. Support of scheme A for PDSCH
3. Support of dynamic switching between single-TRP and SFN PDSCH scheme A for DCI formats 1_1, 1_2
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-2
	SFN scheme B (TRP based pre-compensation)
	1. Support of scheme B for PDCCH and PDSCH
2. Support of dynamic switching between single-TRP and SFN PDSCH scheme B for DCI formats 1_1, 1_2
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-3
	Simultaneous activation of two TCI states for PDCCH across multiple CCs (HST)
	Support of simultaneous activation of two TCI states in all BWPs across set of configured component carriers
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-4
	Default beam setup for HST
	1. Support of PDSCH reception using default beam for Rel-17 enhanced SFN scheme when PDSCH is scheduled with offset less than threshold
2. Support PDSCH reception using default beam for Rel-17 enhanced SFN scheme when TCI field is not present in DCI
3. Support aperiodic CSI-RS reception using default beam for Rel-17 enhanced SFN scheme when scheduling offset is less than threshold
4. Support of single-TRP PUCCH transmission using default beam when enhanced SFN PDCCH transmission scheme is configured
5. Support of single-TRP PUSCH transmission using default beam when enhanced SFN PDCCH transmission scheme is configured
6. Support of single-TRP SRS resource transmission using default beam when enhanced SFN PDCCH transmission scheme is configured
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of Nmax=1
2. FFS others
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-2
	Support of max # of Tx ports per source in a resource set for Multi-TRP CSI
	{24  ports, 32 ports} 
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-3
	Support of max # resources in a resource set for Multi-TRP CSI
	FFS exact candidate values, Ks,max  is up to 8
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-4
	Support of Nmax=2 for Multi-TRP CSI
	
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-5
	Whether two CMRs from a CMR pair configured for a NCJT measurement hypothesis can be used for Single-TRP measurement hypotheses
	FR2 only
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-1
	SRS triggering offset enhancement
	Support of determining aperiodic SRS location based on available slot
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-2
	Triggering SRS only in DCI 0_1/0_2
	Support of triggering SRS in DCI 0_1/0_2 without data and without CSI
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-3
	SRS Antenna switching for >4Rx
	Support of SRS antenna switching xTyR with y>4
	
	
	
	
	
	
	
	
	{1T6R, 1T8R, 2T6R, 2T8R, 4T6R, 4T8R}
	Optional

	23. NR_FeMIMO
	23-8-4
	Maximum 2 SP SRS sets for antenna switching
	Support of maximum 2 SP SRS resource sets for antenna switching
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-5
	Increased repetition for SRS
	Support of increased repetition patterns (8, 10, 12, 14 symbols) for SRS
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-6
	Partial frequency sounding of SRS
	Support of partial frequency sounding for SRS
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-7
	Start RB location hopping for partial frequency SRS
	Support of start RB location hopping in partial frequency sounding
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-8
	Comb-8 SRS
	Support of comb-8 for MIMO SRS
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-9-1
	Basic Features of Further Enhanced Port-Selection Type II Codebook (FeType-II)
	1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support Port-selection FeType-II with Mv=1
2. FFS others
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-9-2
	Support of Mv=2 for FeType-II
	
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-9-3
	Support of rank 3, 4 for FeType-II
	
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional



