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1. Introduction
A preliminary list of UE features is captured in [1], we discuss some of the UE features and their attributes in this document.  
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1.1 Proposals on FG23-1
It has already been agreed as following in RAN1#104-e that support of DCI indicated beam switch is separate UE capability.
Thus the third component of 23-1-1 should be a separate UE feature.
Agreement
For beam indication with Rel-17 unified TCI, support DCI format 1_1/1_2 without DL assignment:
· Support UE to report whether or not to support TCI update by DCI format 1_1/1_2. 
· For a UE supporting TCI update by DCI format 1_1/1_2, it must support TCI update by using DCI 1_1/1_2 with DL assignment, and support of the above feature for TCI update by DCI format 1_1/1_2 without DL assignment is UE optional
· FFS: How to handle the case when there is only UL data
· FFS: The case for UE being indicated with separate UL TCI in DCI format 1_1/1_2 with DL assignment
 According to the agreement, following revisions are proposed.
	 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

	
	23-1-1a
	DCI-based beam indication with DCI formats 1_1/1_2 
	Support of DCI-based beam indication with DCI formats 1_1/1_2 with DL assignment
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	
	23-1-1b
	DCI-based beam indication with DCI formats 1_1/1_2 without DL assignment
	Support of DCI-based beam indication with DCI formats 1_1/1_2 without DL assignment
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional



In the following feature, we would like to further indicate maximum number of different PMPRs that UE can report in a single report.
	 23. NR_FeMIMO
	23-1-3
	MPE mitigation
	1.Support of enhanced reporting for MPE mitigation (with SSBRI/CRI and associated P-MPR in PHR reporting)
2. Number of different PMPRs that UE can report in a single event report.
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional



1.2 Proposals on FG23-3
In the current list of features multi-TRP PUSCH repetition for type A and B are bundled together, however PUSCH type A and B are separate UE capabilities in Rel-16. Hence, we prefer to separate FGs for multi-TRP PUSCH repetition for type A and B. Another point is that sequential mapping must be supported while cyclic mapping optionally supported, hence sequential mapping should be included as a basic component as well. Similar situation also happens for support of second TPC field, support of PHR reporting Option 4, etc. Thus, we propose to use separate UE features for them. 
Agreement
Confirm the following working assumption (with removing the last bullet):
For single DCI based M-TRP PUSCH repetition Type A and B, it is possible to configure either cyclic mapping or sequential mapping of UL beams.
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2.
· FFS: Support of half-half mapping. 
· FFS: Additional considerations on mapping patterns (including required beam switching gaps) 

Agreement
For PHR reporting related to M-TRP PUSCH repetition, support Option 4 as UE optional capability for a UE that supports mTRP PUSCH, 
· Option 4: 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.

Below is proposed revisions.
	23. NR_FeMIMO
	23-3-1
	Multi-TRP PUSCH repetition -typeA
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type A and B)
2. support of sequential mapping for single for single DCI based M-TRP PUSCH repetition Type A
3. 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,
34. Support of second TPC field for per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2
45. 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.)
56. 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
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	23-3-1A
	Multi-TRP PUSCH repetition -typeB
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition B)
2. for single DCI based M-TRP PUSCH repetition Type B
3. Support of cyclic mapping when the number of repetitions is larger than 2 for single DCI based M-TRP PUSCH repetition B,
4. Support of second TPC field for per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2
5. 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.)
6. 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



Similarly, in the feature group for multi-TRP PUCCH repetition, scheme1 and scheme 3 should be separate features and sequential mapping shall be added as a basic component. Similar situation also happens for support of second TPC field. Thus, we propose to use separate UE features for them. 
Agreement
· To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via RRC.  
· When the second field is configured by RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).
· Each TPC field is for each closed-loop index value respectively
· FFS: Whether or not the mapping between the TPC field and the PUCCH transmissions is needed
· When the second field is not configured by RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for the closed loop index(es) for the scheduled PUCCH
· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
· FFS: any additional considerations
· Support UE to report the capability on whether it supports the second TPC field 
· Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs.

Below is the proposed revision.
	23. NR_FeMIMO
	23-3-2A
	Multi-TRP PUCCH repetition – scheme1
	1. Support of PUCCH repetition scheme 1 (inter-slot repetition)
2. Support of PUCCH repetition scheme 3 (intra-slot repetition)
2. support of sequential mapping for beam mapping/power control parameter set mapping for PUCCH repetition scheme 1
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

	
	23-3-2B
	Multi-TRP PUCCH repetition – scheme3
	1. Support of PUCCH repetition scheme 3 (intra-slot repetition)
2. support of sequential mapping for beam mapping/power control parameter set mapping for PUCCH repetition scheme 3
3. Support of cyclic mapping for beam mapping/power control parameter set mapping for PUCCH repetitions scheme 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


1.3 Proposals on FG23-6
In our view first 2 components should be combined as one feature, it doesn’t make sense for a UE to support scheme A for PDCCH and not support for PDSCH, and vice versa. We propose following revision.
	23. NR_FeMIMO
	23-6-1
	SFN scheme A (scheme 1)
	1. Support of scheme A for PDCCH and PDSCH
2. Support of scheme A for PDSCH
23. Support of dynamic switching between single-TRP and SFN PDSCH scheme A for DCI formats 1_1, 1_2
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional



1.4 Proposals on FG23-7
Following was agreed in previous meetings
Agreement
With regarding to the maximal values of Nmax for N, Ks,max for Ks:
· Support of Nmax=2 is a UE optional feature
· Support of Ks,max=X is a UE optional feature
· X can be up to 8 and other candidate values can be discussed as part of UE features
· FFS: Default value of Nmax, Ks,max  
· FFS: Which combinations of N<=Nmax, Ks<=Ks,max are supported
Agreement
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting, support following two options:
· Option 1: the UE can be configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis
· X = 0, 1, 2
· If X=2, two CSIs are associated with two different single-TRP measurement hypotheses with CMRs from different CMR groups
· Support of X=1,2 is UE optional for the UE supporting option 1
· FFS omission of CSI associated with NCJT measurement hypothesis
· Option 2: the UE can be configured to report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses
· FFS how to report recommended measurement hypothesis associated with that CSI report

Below is revision of the feature to reflect the agreements.
	23. NR_FeMIMO
	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of Nmax=1
2. Number of CSI to report with single-TRP measurement hypothese X=0
3. Support of reporting one CSI associated with the best one among NCJT and single-TRP measurement hypotheses
4. FFS others
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	
	
	Number of CSI to report with single-TRP measurement hypothese X
	1. Number of CSI reports associated with single-TRP hypotheses, Value range {1, 2}
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Following was agreed in previous meeting, where the number of ports across two CMRs. 
Agreement
For CSI measurement associated to a reporting setting CSI-ReportConfig for NCJT, [at least for multi-DCI based and single-DCI based schemes (scheme 1a)], NZP CSI-RS resources for channel measurement are associated to different TRPs/TCI states at resource level 
· CMRs corresponding to different TRPs respectively shall be configured within the same resource set (i.e. scheme 1-2) and have the same number of ports among CMRs.
· At least ‘typeI-SinglePanel’ codebook is supported 
· FFS: Other codebook types 
· Note that RAN1 shall strive to finalize NCJT CSI enhancement with single reporting setting firstly. 
· The support of larger than 32 ports across two CMRs is optional for a UE supporting Rel. 17 mTRP CSI

Below is revision of the feature to reflect the agreement.
	[bookmark: _Hlk83716594]23. NR_FeMIMO
	23-7-2
	Support of max # of Tx ports per sourceacross two CMRs in a resource set for Multi-TRP CSI
	[{24  ports, 32 ports}]

Note:  same number of ports among CMRs
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional
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