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1. Introduction
The preliminary RAN1 UE features for Rel-17 FeMIMO are listed in [1]. In this contribution, we provide our views on the UE features for Rel-17 FeMIMO. 
2. Discussions
2.1 Enhancements on Multi-beam Operation
23-1-1 	Unified TCI for intra- and inter-cell beam management
For Rel-17 UE, joint TCI may be applied when DL/UL beam correspondence are fulfilled. Otherwise, separate DL/UL TCI should be used.  Both joint TCI and separate DL/UL TCI should be supported by any Rel-17 UE to cover different scenarios (beam correspondence, or not). The configuration of joint TCI or separate DL/UL TCI is based on RRC signalling. In the case of CA, RRC-configured TCI state pool(s) can be configured in the PDSCH configuration for each BWP /CC as in Rel-15/16. In addition, the TCI state pool can be absent in the PDSCH configuration for a BWP/CC. If so, a reference to RRC-configured TCI state pool(s) in a reference BWP/CC is configured instead. How many TCI state pools a UE can support across BWPs and CCs in a band depends on UE capability. This UE capability has to be reported to gNB. For PUCCH/PUSCH/SRS, the UL PC parameters except for PL-RS (P0, alpha, closed loop index) could be associated with UL TCI state or  joint TCI state. For SRS, the PC parameters could also be configured as independent of the TCI state. With respect to PL-RS, whether it is included in the TCI state or associated with the TCI state hasn’t been decided yet. But for either options, there are cases that the configured PL-RS is not QCLed with the spatial relation RS in the TCI state, i.e. beam misalignment. Note that the definition of beam misalignment is still FFS. For some UEs, beam misalignment is not support due to its additional UE complexity. In this way, a UE capability is introduced to inform supportive of beam misalignment or not to gNB. Therefore, we have the following proposal as the UE feature:
Proposal-1: For unified TCI, the UE feature 23-1-1 is revised as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	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. The maximum number of TCI state pools across BWPs and CCs in a band
3. Support of association between TCI state and UL PC settings (PLRS and other, including handling of beam misalignment for PLRS)
4. 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)
	
	Per band
	
	
	
	Optional


In Rel-17, MAC-CE-based beam indication is supported for all the UEs. Whether to support the DCI-based beam indication (i.e. using DCI format 1_1/1_2) depends on UE capability. In addition, for a UE supporting beam indication by DCI format 1_1/1_2, it must support beam indication by using DCI 1_1/1_2 with DL assignment. But the supportive of beam indication by DCI format 1_1/1_2 without DL assignment is UE optional. Therefore two separate UE features regarding the DCI-based beam indication (i.e. use of DCI formats 1_1/1_2 with DL assignment and use of DCI formats 1_1/1_2 with and without DL assignment) are required and should be reported to gNB. If DCI-based beam indication is supported, there are two UE capabilities related. One is used to determine the beam application time, which is the first slot that is at least Y symbols after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication. Another UE capability is to indicate the maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell. These UE capabilities should both be known by gNB.
Proposal-2: For DCI-based beam indication, additional UE feaures are added.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	23-1-1a
	DCI-based beam indication for intra- and inter-cell beam management
	For both intra- and inter-cell beam management:
1. Support of DCI-based beam indication, use of DCI formats 1_1/1_2 with DL assignment
2. The minimum value (Y symbols) of beam application time
3. The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell
	23-1-1
	Per band
	
	
	
	Optional

	23-1-1b
	DCI-based beam indication for intra- and inter-cell beam management
	For both intra- and inter-cell beam management:
1. Support of DCI-based beam indication, use of DCI formats 1_1/1_2 with and wthout DL assignment
2. The minimum value (Y symbols) of beam application time
3. The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell
	23-1-1a
	Per band
	
	
	
	Optional




23-1-2 	Inter-cell measurement and reporting (for inter-cell BM and mTRP)
For inter-cell beam management, UE would measure SSBs of different cells and report corresponding L1-RSRP values. Besides the serving cell, up to NMAX non-serving cells could be configured for measurement. And K beams are reported in a single CSI reporting instance, where at least the beams of non-serving cells are included. The value of NMAX and the maximum value of K are both UE capabilities, which should be reported to gNB. As there is a separate UE feature for inter-cell mTRP, we prefer to remove mTRP in the feature group. In addition, the number of non-serving cells allowed to be configuration should be added in the component part.
Proposal-3: For inter-cell measurement and reporting, the UE feaure 23-1-2 is revised as follows:

	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	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. The maximum number of RRC configured PCIs different from the serving cell for measurement/reporting
3. Support of beam reporting up to Kmax=4 SSBRI-RSRP pairs, with at least one pair associated with a PCI different serving cell PCI
	
	Per band
	
	
	{Support, Not support}
	Optional




2.2 Enhancements on Multi-TRP PDCCH

23-2-1 Multi-TRP PDCCH repetition

When PDCCH repetition is performed, it is necessary for UE to report one [or more] number(s) as required number of BDs for the two PDCCH candidates. Therefore, reporting number(s) as required number of BDs is basic UE capability for PDCCH repetition. However, 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, it was agreed whether the individual candidate is monitored or not depends on additional optional UE capability. Therefore, individual candidate monitoring shall be separated as optional UE capability, and its prerequisite feature group is 23-2-1 multi-TRP PDCCH repetition. Based on the above analysis, we have the following proposal:

Proposal-4: For multi-TRP PDCCH repetition, UE feature 23-2-1 is revised as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	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 1
	
	
	
	
	Component1: {Support, Not support}
Component2: {2, 3, [{2,3}]}
Component3: {monitored, not monitored}
Component4: details FFS
	Optional

	23-2-1a
	Individual candidate monitoring when overlaps with linked PDCCH candidates
	1. 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
2. Maximum number of such overlaps in 1
	23-2-1
	
	
	
	Component1: {monitored, not monitored}
Component2: details FFS
	Optional



23-2-2 Two QCL TypeD for PDCCH repetition

For CORESET monitoring to support time-overlapping PDCCH repetitions in FR2, the following agreement was achieved in RAN1#104-e meeting.
	Agreement
For a UE supporting reception with two different beams, support identifying two QCL-TypeD properties for multiple overlapping CORESETs
· FFS: How to enhance existing QCL-TypeD priority rules for overlapping CORESETs
· Note: The primary goal of this enhancement for the purpose of this sub-AI is to support time-overlapping PDCCH repetitions in FR2.



It can be seen that the precondition of this feature is that UE supports reception with two different beams. Therefore, according to Rel-16 feature groups defined in [2], the prerequisite feature group of 23-2-2 is 16-2c (Simultaneous reception with different Type-D). Besides, the name of feature group 23-2-2 is not accurate, which shall be only focused on CORESET monitoring. Thus, the following modification is proposed.  

Proposal-5: For two QCL TypeD for CORESET monitoring in PDCCH repetition, UE feature 23-2-2 is revised as follows:


	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	23-2-2
	Two QCL TypeD for CORESET monitoring in 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
	16-2c
	
	
	FR2 only
	{Support, Not support}
	Optional




2.3 Enhancements on Multi-TRP PUSCH
In [1], preliminary RAN1 UE features for Rel-17 NR Multi-TRP PUSCH repetition was provided from WI rapporterurs as feature group 23-3-1. Our suggestion is to split the feature group to multiple UE features. 
Although both single DCI based M-TRP PUSCH repetition and CG M-TRP PUSCH repetition using a single CG configuration are supported in Rel-17, the CG M-TRP PUSCH repetition is an optional UE feature per agreement. It is our view that single DCI based M-TRP PUSCH repetition should be a mandatory feature for M-TRP PUSCH reeptiton as 23-3-1, and M-TRP CG PUSCH repetition should be an optional feature in a separate feature group with prerequisite feature group of 23-3-1. 
Since it was agreed that single DCI based M-TRP PUSCH repetition schemes are based on Rel-16 PUSCH repetition Type A and Type B, the prerequisite feature groups for M-TRP PUSCH repetition should be at least one of 11-5(pusch-RepetitionTypeB-r16) and 11-6( pusch-RepetitionTypeA-r16). 
For single DCI based M-TRP PUSCH repetition Type A and B, a UE is possible to be be configured with either cyclic mapping or sequential mapping, where the support of cyclic mapping is optional for the cases when the number of repetitions is larger than 2. It implies that sequential mapping for the cases when the number of repetitions is larger than 2 is a mandatory feature for M-TRP repetition schemes. Besides, the agreed beam mapping principle for the cases when the number of repetitions is equal to 2 also should be included in 23-3-1 as a mandatory feature for single DCI based M-TRP PUSCH repetition Type A and B.
The following features are optional UE features, and therefore they should be separate UE feature groups with prerequisite feature group of 23-3-1:
· Cyclic mapping for the cases when the number of repetitions is larger than 2;
· Additaonl TPC filed for per TRP closed loop power control;
· Multiple-PHR reporting.
M-TRP CG PUSCH transmission shuld be based on the feature of Type 1 or Type 2 CG PUSCH repetition among multiple slots, therefore other prerequisite feature groups for M-TRP PUSCH transmission for CG PUSCH is at least one of UE feature groups for Type 1 or Type 2 CG PUSCH repetition among multiple slots. It was agreed that same beam mapping principles as dynamic grant M-TRP PUSCH repetition scheme are used for CG PUSCH transmission towards M-TRPs using a single CG configuration, therefore the components on sequential beam mapping and beam mapping principle for the cases when the number of repetitions is equal to 2 should be included in the basic feature group for M-TRP CG PUSCH transmission, and the optional feature on cyclic mapping should be applied for both DCI based M-TRP PUSCH transmission nd CG M-TRP PUSCH transmission.
Similarly as TDM schemes for M-TRP PDSCH transmission in Rel-16, most M-TRP PUSCH repetition schemes in Rel-17 can be UE features per band. Since whether DCI format 0_2 is supported or not and the number of bits in single PHR MAC CE are per UE features in Rel-16, UE features for multi-TPC indication or multi-PHR reporting can be per UE features similarly.
Different UE features for TDD/FDD or FR1/FR2 are not needed for M-TRP PUSCH repetition.
Proposal-6: For multi-TRP PUSCH repetition, UE feature 23-3-1 is revised as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	23-3-1
	Multi-TRP PUSCH repetition
	1. Support of sequential mapping for single DCI based multi-TRP PUSCH repetition (based on PUSCH repetition type A and B) when the number of repetitions is larger than 2
2. Support of the first and second transmission occasion be associated with two TRPs, respectively for single DCI based multi-TRP PUSCH repetition when the number of repetitions is equal to 2
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.) 
	At least one of 11-5 and 11-6


	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}.
	Optional

	23-3-1a
	CG based Multi-TRP PUSCH repetition 
	1. Support of sequential mapping for CG PUSCH transmission towards M-TRPs using a single CG configuration when the number of repetitions is larger than 2
2. Support of the first and second transmission occasion be associated with two TRPs, respectively for CG PUSCH transmission towards M-TRPs using a single CG configuration when the number of repetitions is equals to 2
	23-3-1 and at least one of features of {5-14, 5-16, 10-38, 10-39}
	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional

	23-3-1b
	Multi-TRP PUSCH repetition with cyclical mapping
	1. Support of cyclic mapping when the number of repetitions is larger than 2
	23-3-1
	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional

	23-3-1c
	Multi-TPC indication for PUSCH
	1. Support of second TPC field for per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2
	23-3-1
	Per UE
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional

	23-3-1d
	Multi-PHR reporting
	1. Support of PHR reporting related to M-TRP PUSCH repetition 
	23-3-1
	Per UE
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional



2.4 Enhancements on Multi-TRP PUCCH
In [1], preliminary RAN1 UE features for Rel-17 NR Multi-TRP PUCCH repetition was provided from WI rapporterurs as feature group 23-3-2. Our suggestion is to split the feature group to multiple UE features. 
Repetition for PUCCH format 0 or 2 are not supported in Rel-16 and M-TRP PUCCH repetition are supported for all PUCCH format in Rel-17 , therefore we prefer the UE feature group of 23-3-2 to be a UE feature indenpendent of Rel-16 UE features for PUCCH repetition. A UE support 23-3-2 should support PUCCH format 1 or 3 or 4 over multiple slots with the repetition factor 2, 4 or 8 and PUCCH format 0 or 2 over multiple slots with the repetition factor 2. 
Although PUCCH repetition scheme 1 and PUCCH repetition scheme 3 are supported in Rel-17, PUCCH repetition scheme 3 is an optional UE feature. It is our view that PUCCH repetition scheme 1 should be a mandatory feature for M-TRP PUCCH reeptiton in 23-3-2, and M-TRP PUCCH repetition scheme 3 should be an optional feature in a separate feature group with prerequisite feature group of 23-3-2.
A UE is possible to be be configured with either cyclic mapping or sequential mapping, where the support of cyclic mapping is optional for the cases when the number of repetitions is larger than 2. It implies that sequential mapping for the cases when the number of repetitions is larger than 2 is a mandatory feature for M-TRP repetition schemes. Besides sequential mapping for the cases when the number of repetitions is larger than 2, the agreed beam mapping principle for the cases when the number of repetitions is equal to 2 also should be included in 23-3-2.
According to the meeting agreements, the following features are optional UE features, therefore they should be separate UE features with prerequisite feature group of 23-3-2:
· Cyclic mapping for the cases when the number of repetitions is larger than 2;
· Additaonl TPC filed for per TRP closed loop power control.
Since same beam mapping methods as PUCCH repetition scheme 1 are used for PUCCH repetition scheme 3, the components on sequential beam mapping and beam mapping principle for the cases when the number of repetitions is equal to 2 also should be included in the feature group for PUCCH repetition scheme 3, and the optional feature on cyclic mapping should be applied for both PUCCH repetition scheme 1 and scheme 3.
In RAN1 #106-e meeting, grouping of PUCCH resources in Rel-17 multi-TRP PUCCH repetition schemes was supported, with the following details:
· Support MAC-CE activating two spatial relation info’s (for FR2) for a group of PUCCH resources in a CC. 
· Support MAC-CE activating two sets of power control parameters (for FR1) for a group of PUCCH resources in a CC. 
· When the PUCCH resource is indicated with two spatial relation info’s or two sets of power control parameters (via a MAC-CE that activating two spatial relation info’s or a MAC-CE that activating two sets of power control parameters for a group of PUCCH resources, respectively), the other PUCCH resources in the group also get updated to have the same two spatial relation info’s or two sets of power control parameters.
· When the PUCCH resource is indicated with one spatial relation info or one set of power control parameters (via a MAC-CE that activating single spatial relation info or a MAC-CE that activating single set of power control parameters for a group of PUCCH resources, respectively), then the other PUCCH resources in the group also get updated to have the same spatial relation info or the same set of power control parameters.
PUCCH grouping in Rel-16 is an optional feature, so it is natural to support grouping PUCCH resources with multi-TRP PUCCH repetition as an optional feature in Rel-17, with prerequisite feature group of Rel-16 (16-1b-3 , simul-SpatialRelationUpdatePUCCHResGroup-r16). 
Similarly as the analysis for M-TRP PUSCH repetition, most UE features for M-TRP PUCCH repetition in Rel-17 can be UE features per band except that the UE feature for multi-TPC indication is a per UE features.
Different UE features for TDD/FDD or FR1/FR2 are not needed for M-TRP PUCCH repetition.
Proposal-7: For multi-TRP PUCCH repetition, UE feature 23-3-2 is revised as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	23-3-2
	Multi-TRP PUCCH repetition
	1. Support of equential mapping for PUCCH repetition scheme 1 (inter-slot repetition) when the number of repetitions is larger than 2
2. Support of the first and second transmission occasion be associated with two TRPs, respectively for PUCCH repetition scheme 1 when the number of repetitions is equal to 2
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
	-
	 Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}.
If this feature is supported, the supported PUCCH formats and repetition factors are as follows: PUCCH format 1 or 3 or 4 over multiple slots with the repetition factor 2, 4 or 8 and PUCCH format 0 or 2 over multiple slots with the repetition factor 2
	Optional

	23-3-2a
	Multi-TRP PUCCH repetition based on miniSlot
	
1. Support of sequential mapping for PUCCH repetition scheme 3 when the number of repetitions is larger than 2
2. Support of the first and second transmission occasion be associated with two TRPs, respectively for PUCCH repetition scheme 3 when the number of repetitions is equal to 2
	23-3-2
	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional

	23-3-2b
	Multi-TRP PUCCH repetition with cyclical mapping
	1. Support of cyclic mapping for beam mapping/power control parameter set mapping for PUCCH repetitions scheme 1 and 3

	23-3-2
	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional

	23-3-2c
	Multi-TPC indication for PUCCH
	1. Support of second TPC field for per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2
	23-3-2
	Per UE
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional

	23-3-2d
	Spatial relation update for PUCCH group with Multi-TRP repetition
	1. Support of PUCCH resource groups per BWP for simultaneous spatial relation/power control parameter update for Multi-TRP PUCCH repetition.
	23-3-2, 16-1b-3
	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional



2.5 Enhancements on Multi-TRP beam management enhancements

23-5-2 Maximum number of BFD-RS resources per set for MTRP BFR

For MTRP BFR, the following agreements related to the number of BFD-RS sets and the number of BFD RS resources were achieved in RAN1#104-e, RAN1 #104b-e and RAN1#106-e meeting, respectively.
	Agreement
For M-TRP BFR
· Support 2 BFD-RS sets per BWP, and up to N resources per BFD-RS set
· FFS: value of N (e.g. fixed in specification, or UE capability)
· FFS: number of BFD RSs across all BFD-RS sets per DL BWP (e.g. fixed maximum value or UE capability)
Agreement
On BFD-RS of TRP-specific BFR
· BFD-RS resource number: 
· The total number of RSs in two BFR-RS sets per DL BWP is a UE capability
· On the maximum number of RS per BFD-RS set, down-select from the following two alternatives in RAN1#105-e
· Alt1: max value is 2
· Alt2: max value is a UE capability, including possible candidate value of 1
Agreement
The maximum number of BFD-RS resources per set is a UE capability, including a possible candidate value of 1 in Rel.17. 




It was agreed that the maximum numbers of BFD-RS resources per set and per BWP are UE capabilities, but the latter (per BWP feature) is missing in UE features list. Besides, the name of the feature group can be revised to show the feature clearly.


Proposal-8: Feature group 23-5-2 can be revised as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	23-5-2
	MTRP BFRMaximum number of BFD-RS resources per set for 
	1. Support of MTRP BFR (based on two configured or determined BFD-RS sets) 
2.Support of the maximum number of BFD-RS resources per set
3. Support of the maximum number of RSs in two BFR-RS sets per DL BWP
	
	
	
	
	Component1: {Support, Not support}

Component2:
Candidate values: {1, [2,…]}

Component3: Candidate values: {[2,…]}
	Optional



2.6 Enhancements on HST-SFN
23-6-1/2 Scheme 1 / TRP based pre-compensation for PDSCH and PDCCH

Based on current agreement, dynamic switching between single-TRP and SFN PDSCH is an UE optional feature for both SFN scheme A and B. Therefore, dynamic switching between single-TRP and SFN PDSCH scheme A/B can be listed separately as optional UE capability, and its prerequisite feature group is 23-6-1 SFN scheme A or 23-6-2 for scheme B. 
Based on the above analysis, we have the following proposal:

Proposal-9: For Scheme 1 / TRP based pre-compensation for PDSCH and PDCCH, the UE features 23-6-1 and 23-6-2 are revised as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

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

	23-6-1a
	Dynamic switching between single-TRP and SFN PDSCH scheme A
	Support of dynamic switching between single-TRP and SFN PDSCH scheme A for DCI formats 1_1, 1_2
	23-6-1
	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional

	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
	
	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional

	23-6-2a
	Dynamic switching between single-TRP and SFN PDSCH scheme B
	Support of dynamic switching between single-TRP and SFN PDSCH scheme B for DCI formats 1_1, 1_2
	23-6-2
	Per band
	N/A
	N/A
	Candidate values:
{Support, Not support}
	Optional


2.7 Enhancements on SRS
In [1], preliminary RAN1 UE features for Rel-17 SRS enhancement were provided from WI rapporterurs as feature group 23-8-x. Our views on UE features for Rel-17 SRS enhancements are as follows:
Flexible AP-SRS triggering
Rel-17 flexible AP-SRS triggering is an enhancement for more triggering occasions for AP-SRS, it should be a UE feature for TDD only. Compared to lagecy AP-SRS triggering scheme, the only difference of Rel-17 flexible AP-SRS triggering scheme is that when determining the transmit slot of AP-SRS, a number of “available slot(s)” is to be counted. It would not increase much UE’s complexity. So the feature of Rel-17 flexible AP-SRS triggering (23-8-1) can be a feature per UE.
To support triggering SRS in DCI 0_1/0_2 without data and without CSI requires would not increase UE’s complexity for a UE supports DCI forma 0_1/0_2, therefore triggering SRS only in DCI 0_1/0_2 can be a feature per UE. For this feature (23-8-2), differential for TDD and FDD is not needed.
Proposal-10: For UE features for fleaxible AP-SRS triggering, 
· Feature group 23-8-1 is a per UE feature for TDD only;
· Feature group 23-8-2 is a per UE feature for both TDD and FDD.
Up to 8Rx SRS antenna switching
Similar design as that for SRS antenna switching for no more than 4Rx can be used for SRS antenna switching for >4Rx, i.e. it is a per band combination feature group with three components, where component#1 indicates whether SRS antenna switching xTyR with y>4 is supported, component #2 reports whether the uplink TX switching impact to downlink receiving in a band, and component #3 reports whether the UL Tx is switched together with UL Tx in another band. The prerequisite feature group is 2-53(“supportedSRS-Resources”). Per agreements in previous meetings, the candidate values for component #1 can be {"Not supported", "1T6R", "1T8R", "2T6R", "2T8R", "4T6R", "4T8R"}.
Maximum 2 SP SRS sets for antenna switching was agreed as an optional feature for SRS antenna switching with no more than 4Rx or more than 4Rx, therefore it should be a feature with prerequisite feature group of 2-53 or the new introduced feature group 23-8-3. It can be a UE feature per band combination.
Different UE features for TDD/FDD or FR1/FR2 are not needed for the enhancement for SRS for antenna switching in Rel-17.
Proposal-11: The UE features 23-8-3 and 23-8-4 are revised as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	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

	2-53
	Per BC 
	N/A
	N/A
	{1T6R, 1T8R, 2T6R, 2T8R, 4T6R, 4T8R}Component-1 is a list of TRx pairs, candidates are {"Not supported", "1T6R", "1T8R", "2T6R", "2T8R", "4T6R", "4T8R"}

Component-2: Candidate value set: {yes, no}

Component-3: Candidate value set: {yes, no}
	Optional


	23-8-4
	Maximum 2 SP SRS sets for antenna switching
	Support of maximum 2 SP SRS resource sets for antenna switching
	One of 2-55 and 23-8-3
	Per BC
	N/A
	N/A
	{Support, Not support}
	Optional



2.8 Enhancements on MTRP CSI
23-7-1 Basic Features of CSI Enhancement for Multi-TRP

[bookmark: _GoBack]For CSI measurement associated to a reporting setting CSI-ReportConfig for NCJT, the UE can be configured with Ks ≥ 2 NZP CSI-RS resources in a CSI-RS resource set for CMR and N ≥ 1 NZP CSI-RS resource pairs whereas each pair is used for a NCJT measurement hypothesis. And UE can be configured with two CMR groups with Ks= K1 + K2 CMRs, K1 and K2 are the number of CMRs in two groups respectively. Since both the values of Ks, K1, K2, N are basic configuration in CSI framework for M-TRP, our suggestion is to combine all basic configurtions to one UE feature group

Proposal-12: For CSI enhancement for Multi-TRP, the UE feature 23-7-1 is revised as follows:

	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of Nmax for Multi-TRP CSI
1. Support of Ks,max for Multi-TRP CSI
1. Support of max # of Tx ports per source in a resource set for Multi-TRP CSI
	
	Per band
	N/A
	N/A
	Candidate values:
{1, 2}

Candidate values:
{FFS}

Candidate values:
{24  ports, 32 ports}
	Optional




3. Conclusions
In this contribution, we focus on the UE features for Rel-17 FeMIMO. We have provided our proposals on the revision of FeMIMO UE features.
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