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1. [bookmark: _Ref5850594]Introduction
In this contribution, we discuss the UE features for feMIMO uplink related.
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[bookmark: _Ref178064866]2	Discussion on UE feature
2.1    UE features related to enhancements on Multi-TRP PUSCH&PUCCH
The following is proposed as baseline for RAN1 #107-e as the outcome of RAN1 #106bis-e for this agenda item/work item [1].

                                                                                                                             Table 1
	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
	23-3-1
	Multi-TRP PUSCH repetition (type A)
	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.)]
[6. support of sequential mapping for single DCI based M-TRP PUSCH repetition Type A]
[7. The maximum number of PHR reporting across all CCs (including those related to M-TRP PUSCH repetition and the legacy Rel-15/16 PUSCH transmission)]
[8. Support of A-CSI report on two PUSCH repetitions]
[9. Support of SP-CSI report on two PUSCH repetitions]
[10: Support dynamic switching between multi-TRP PUSCH scheme and single-TRP PUSCH transmission]
[11. Support PUSCH operations: CB based and NCB based and corresponding parameters including number of SRS resources]
	
	Yes
	
	
	Per Band
	No
	No
	
	{Support, Not support}
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-1-1
	Multi-TRP PUSCH repetition (type B)
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type B)
FFS: discuss details (to be discussed after type A is stable
	
	Yes
	
	
	Per Band
	No
	No
	
	
	Optional with capability signalling

	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 [when the number of repetitions is larger than 2] for PUCCH repetitions scheme 1 and 3 when the number of repetitions is larger than 2
4. Support of second TPC field for per TRP closed-loop power control for PUCCH with DCI formats [1_0 /] 1_1 / 1_2

	
	Yes
	
	
	Per Band
	No
	No
	
	{Support, Not support}
	Optional with capability signalling



We have some comments on the UE features for enhancement on multi-TRP PUSCH&PUCCH.
PUSCH:
· Components 2-5 in FG23-3-1should split into separate FGs.
· Components 6-11 can be removed or declared without component-level signalling
· Component 7 is not according to any agreement so far 

PUCCH
· Components 1-4 in FG23-3-2 should split into separate FGs.


Proposal 1: Suggest to consider the following for the updated Table 1.
PUSCH:
· Components 2-5 in FG23-3-1should split into separate FGs.
· Components 6-11 can be removed or declared without component-level signalling
· Component 7 is not according to any agreement so far 

PUCCH
· Components 1-4 in FG23-3-2 should split into separate FGs.























2.2 UE features related to enhancements on SRS
[bookmark: _GoBack]The following is proposed as baseline for RAN1 #107-e as the outcome of RAN1 #106bis-e for this agenda item/work item [1].

                                                                                                                                                                                                 Table 2
	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
	23-8-1
	SRS triggering offset enhancement
	Support of determining aperiodic SRS location based on available slot [and dynamically based on Rel-17 introduced new field in DCI Format 0_1/0_2/1_1/1_2]
	
	Yes
	
	
	Per FS
	TDD only
	No
	
	{Support, Not support}
	Optional with capability signalling

	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
	
	Yes
	
	
	Per FS
	No
	No
	
	{Support, Not support}
	Optional with capability signalling

	23. NR_FeMIMO
	23-8-3
	SRS Antenna switching for >4Rx
	1. Support of SRS antenna switching xTyR with y>4
[2. Report whether the uplink TX switching impact to downlink receiving in a band]
[3. Report whether the UL Tx is switched together with UL Tx in another band]
	
	Yes
	
	
	Per BC
	No
	No
	
	{1T6R, 1T8R, 2T6R, 2T8R, 4T6R, 4T8R}
	Optional with capability signalling

	23. NR_FeMIMO
	23-8-4
	Maximum 2 SP [and 1 periodic] SRS sets for antenna switching
	Support of maximum [2] [SP] SRS resource sets [and maximum 1 periodic SRS resource set] for antenna switching
	
	Yes
	
	
	Per BC
	No
	No
	
	[Note1: 
· Applies for all supported xTyR where y<=8
· For xTyR where y>4, if UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS
· For xTyR where y<=4, if UEs that do not support this feature, follow Rel-15 on the number of resource sets for periodic and semi-persistent SRS]
{Support, Not support}
	Optional with capability signalling

	23. NR_FeMIMO
	23-8-5
	Increased repetition for SRS
	Support of increased repetition patterns (8, 10, 12, 14 symbols) for SRS resource
	
	Yes
	
	
	Per FS
	No
	No
	
	{Support, Not support}
	Optional with capability signalling

	23. NR_FeMIMO
	23-8-6
	Partial frequency sounding of SRS
	Support of partial [(RB level)] frequency sounding for SRS
	
	Yes
	
	
	Per Band
	No
	No
	
	{Support, Not support}
	Optional with capability signalling

	23. NR_FeMIMO
	23-8-7
	Start RB location hopping for partial frequency SRS
	Support of start RB location hopping in partial [(RB level)] frequency SRS transmission [across different SRS frequency hopping periods for periodic/semi-persistent SRS]sounding
	[23-8-6]
	Yes
	
	
	Per Band
	No
	No
	
	{Support, Not support}
	Optional with capability signalling

	23. NR_FeMIMO
	23-8-8
	Comb-8 SRS
	Support of comb-8 for MIMO SRS other than for positioning
	
	Yes
	
	
	Per Band
	No
	No
	
	{Support, Not support}
	Optional with capability signalling



Proposal 2：Agree in principle with the updated functionalities in Table 2.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1: Suggest to consider the following for the updated Table 1.
PUSCH:
· Components 2-5 in FG23-3-1should split into separate FGs.
· Components 6-11 can be removed or declared without component-level signalling
· Component 7 is not according to any agreement so far 

PUCCH
· Components 1-4 in FG23-3-2 should split into separate FGs.

Proposal 2：Agree in principle with the updated functionalities in Table 2.
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