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Introduction
The RAN1 features developed in NR Rel-17 has become more and more stable. After RAN1#108-e, an updated list of UE features is given in [1]. We discuss the remaining open issues in this updated list for feMIMO.
Multi-beam enhancements (23-1)
Four UE features (23-1-1~4) are developed in [1] for Rel-17 beam management, and then we discuss some further details for 23-1 series in this section, especially for the missing new sub-features.
23-1-1	Unified TCI for intra- and inter-cell beam management
Firstly, in the main feature, we need to explicit that the following components should be supported as part of the basic features in 23-1-1: 23-1-1b, 23-1-1d/e/f (for UE supporting CA), 23-1-1h, 23-1-1i/j. 
Proposal 1: For unified TCI for intra- and inter-cell beam management, the following should be supported as basic features: 23-1-1: 23-1-1b, 23-1-1d/e/f (for UE supporting CA), 23-1-1h, 23-1-1i/j.
Then, we have the following comments for the remaining issues for FG 23-1-1:
· Regarding inter-cell beam management, we prefer to have a unified FG for both intra- and inter-cell beam management, although we are open to have some additional FGs for indicating some specific features.
· Regarding component-2 ‘The maximum number of configured joint TCI states’ should be across all CC in a band, for accommodating the feature of sharing common TCI state pool across all CC 
· Regarding how to count MAC-CE activated joint TCI, considering that the unified TCI state can apply to both FR1 and FR2, once there are different RS(s) w.r.t QCL-TypeA or QCL-TypeD, the activated TCI states should be counted individually.
· Regarding the candidate values for this FG, we have the suggestion as in the following proposal.   
Proposal 2: For unified TCI for intra- and inter-cell beam management, the following modification in red is proposed. 
	23-1-1

	Unified TCI with joint DL/UL TCI update for intra- [and inter-cell] beam management
	1. Joint DL/UL TCI update with their components: (configuration mechanism, QCL rules, applicable source and target signals)
2. WA: The maximum number of configured joint TCI states across all CC[per BWP per CC] [in a band] [in a band combination]
    Candidate values: {64, 128, 192, 256, 512} 
3. One MAC-CE activated joint TCI state per CC [in a band] [in a band combination]
4. TCI state indication [mode]: update and activation [in case of updates]
a) MAC CE based TCI state indication [for one active TCI state]
5. The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band
 Candidate values: {2, 3, 4, 6, 8, 10, 12, 14, 16, 20, 24, 28, 32, 36, 40, 44, 48, 64} 
 Note: activated TCI states with different reference RS w.r.t QCL-TypeA or QCL-TypeD, should be counted separately.


Then, we have the following comments for the remaining issues for FG 23-1-1b:
· Regarding component-2, the component has been agreed in RAN1#108-e, and the following candidate values can be added accordingly.
· After that, we fail to understand the reason why need to introduce additional UE feature for component-4. The corresponding parameter can be indicated by FG 2-2 (PDSCH beam switching) well. 
	Agreement
The value range of beamAppTime-r17 is (1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336) symbols.
· Discuss the applicability of 84, 98, 112, 224, 336 for FR2/FR2-2 in UE features session
· These values are not applicable for FR1


Proposal 3: For unified TCI for intra- and inter-cell beam management, the following modification in red is proposed. 
	23-1-1b
	Unified TCI with joint DL/UL TCI update for intra- [and inter-cell] beam management with more than one MAC-CE activated joint TCI state per CC
	1. TCI state indication [mode]: update and activation [in case of updates] 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2. [The minimum beam application time between PUCCH of ACK and the first slot in Y symbols per SCS]
 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 indicated in FR2/FR2-2.  
3. The maximum number of MAC-CE activated joint TCI states per CC [in a band] [in a band combination]
4. [The minimum time gap between the beam indication PDCCH and first slot where beam is applied]


Then, we have the following comments for the remaining issues for FG 23-1-1c:
· Regarding component-2, we do not identify the necessity of this component, considering that we have already specified well the FGs for SCell and PCell-BFR.
Proposal 4: For unified TCI for intra- and inter-cell beam management, the following modification in red is proposed. 
	23-1-1c
	SCell BFR with unified TCI framework
	1. Support of SCell BFR with unified TCI framework 
[2. Maximum number of CCs configured with SCell BFR with unified TCI framework [in a band with SpCell BFR]


23-1-2	Inter-cell measurement and reporting (for inter-cell BM and mTRP)
Firstly, based on already agreement, the maximum value of supported K is a UE capability, and then the corresponding candidate value should be provided, e.g., {1, 2, 4} as legacy beam reporting. 
After that, we have the following comments for other potential UE features captured by the moderator.
· Regarding the basic feature, in our views, component 1~5 can be considered. To be more specific, the component-3 should be considered as the maximum number of RRC-configured PCI(s) different from serving cell PCI for L1-RSRP measurement per CC in a band, and thus this feature can report individual values for FR1 and FR2, which implies that this component should be indicated per band at least. Then, this parameter is just relevant to RRC CSI-SSB resource set configuration, and we do not need to consider time domain behavior for measurement/report.   
· Regarding component 6 (relationship between L1 and L3 measurement), we think that, based on the gNB configuration for this L1 inter-cell measurement (as intra-cell beam measurement), we do not identify the relationship.
· Regarding component 7, 8, and 9, if needed, RAN4 can request some related UE feature to RAN2 directly.
Proposal 5: For inter-cell measurement and reporting (for inter-cell BM and mTRP), the following modification is proposed in red
· Components-{1, 2, 3, 4, 5} should be supported as a basic feature.
	23-1-2
	Inter-cell beam measurement and reporting [(for inter-cell BM [and mTRP])]
	1. Support of L1-RSRP measurement and reporting on SSB(s) with PCI(s) different from serving cell PCI
2. Support of up to K[=4] SSBRI-RSRP [pairs/beams] in one report [where at least one [pair/beam] associated with a PCI different from serving cell PCI can be reported] (FFS: if K is a component candidate value)
 Candidate values: {1, 2, 4}.  
3. The maximum number of [RRC-configured] PCI(s) different from serving cell PCI for L1-RSRP measurement in a band  (FFS: whether to split this for FR1 and FR2) (FFS: whether/how to capture different values/behaviors for periodic/aperiodic/semi-persistent L1-RSRP measurement)
 Candidate values: {1, 2, 3, 4, 5, 6, 7}.  
4. The max number of SSB resources configured to measure L1-RSRP within a slot with PCI(s) same as or different from serving cell PCI [across all CC] in a band  
[5. The max number of SSB resources configured to measure L1-RSRP with PCI(s) same as or different from serving cell PCI [across all CC]] in a band  
[6. Support on that SSB(s) with PCI(s) different from serving cell PCI configured for L1 beam measurement and report are not included in SSBs with PCIs configured for L3 mobility measurement]
[7. Supported mode inter-cell measurement: {inside SMTC, both inside and outside SMTC}]
[8. Supported mode of measurement over overlapped SSBs: {overlapped, both overlapped and non-overlapped}]
[9. Maximum number of overlapped SSBs in one SSB resource for L1-RSRP measurement]


23-1-3	MPE mitigation
Based on the following agreement, the N P-MPR values and corresponding SSBRI(s)/CRI(s) can be reported in the PHR as in approved TS 38.321. Then, based on the following highlighted part, we need to further consider another new UE feature of maximum number of candidate RS(s) configured in a RRC pool for MPE mitigation. As a candidate value, we think that the FFS part of ‘{8, 12, 16, 28, 32, 48, 64}’ should be supported. 
Proposal 6: For MPE mitigation, the following modification is proposed in red
	23-1-3
	MPE mitigation
	1. Support of enhanced [PHR] reporting which includes pairs of (P-MPR, SSBRI/CRI)
2. Maximum number of reported P-MPR and SSBRI/CRI pairs
3. Maximum number of candidate RS(s) configured in a RRC pool for MPE mitigation 
     Candidate value comprises {8, 12, 16, 28, 32, 48, 64}.


23-1-4	MPUE support for UL
In RAN1#107bis-e, the following FG has been introduce for MPUE report for UL.
· Based on RAN1 agreement, we have already agreed the terminology of ‘UE capability value set’, so we prefer to use the same terminology to aligned with already agreement and RAN1 spec
· After that, based on the latest RAN1 agreement, introducing ‘0’ in the candidate value set has been precluded.  
Proposal 7: For MPUE support for UL, the following modification is proposed in red
	23-1-4
	MPUE support for UL 
	1. Supported UE capability value [sets] and corresponding max number of SRS ports for each UE capability value [set]
     Component 1 candidate values: Up to 4 value [sets] each with one value of {[0,]1,2,4}


23-1-5	Separate TCI for intra- and inter-cell beam management
Besides joint TCI state, we need to additionally introduce a FG for separate TCI for intra- and inter-cell beam management. The approved FG structure for joint TCI state can be reused as a baseline, except that we have separate components for DL and UL TCI states. Based on this principle we have the following proposal.
Proposal 8: For separate TCI for intra- and inter-cell beam management, the following should be introduced. 
	23-5-1
	Unified TCI with separate DL/UL TCI update for intra- and inter-cell beam management
	1. Separate DL/UL TCI update with their components: (configuration mechanism, QCL rules, applicable source and target signals)
2. The maximum number of configured DL TCI states across all CC in a band
3. The maximum number of configured UL TCI states across all CC in a band
4. One MAC-CE activated DL TCI state per CC in a band
5. One MAC-CE activated UL TCI state per CC in a band
6. TCI state indication mode: update and activation
a) MAC CE based TCI state indication for one active DL/UL TCI state
7. The maximum number of MAC-CE activated DL TCI states across all CC(s) in a band
8. The maximum number of MAC-CE activated UL TCI states across all CC(s) in a band

	23-5-1b
	Unified TCI with separate DL/UL TCI update for intra- and inter-cell beam management with more than one MAC-CE activated separate TCI state per CC
	1. TCI state indication mode: update and activation 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2. The minimum beam application time between PUCCH of ACK and the first slot in Y symbols per SCS
3. The maximum number of MAC-CE activated DL TCI states per CC in a band
4. The maximum number of MAC-CE activated UL TCI states per CC in a band

	23-5-1c
	SCell BFR with unified TCI framework
	1. Support of SCell BFR with unified TCI framework 

	23-5-1d
	Per BWP DL/UL-TCI state pool configuration for CA mode
	1. Support of DL/UL TCI state pool configuration per BWP for CA mode

	23-5-1e
	TCI state pool configuration with DL/UL-TCI pool sharing for CA mode
	1. Support of reference BWP/CC configured with reference TCI state pool shared by a set of BWP/CC
2. The maximum number of configured DL TCI state pools across all BWPs and all CCs in a band 
3. The maximum number of configured UL TCI state pools across all BWPs and all CCs in a band 

	23-5-1f
	Common multi-CC DL/UL-TCI state ID update and activation
	Common multi-CC DL/UL-TCI state ID update and activation 

	23-5-1g
	Beam misalignment between the DL source RS in the UL TCI state 
	Beam misalignment between the DL source RS in the UL TCI state to provide spatial relation indication and the PL-RS

	23-5-1h
	Association between UL-TCI state and UL PC settings for PUCCH, PUSCH, and SRS
	For PUCCH, PUSCH, and SRS, association between UL-TCI state and UL PC settings except for PL RS

	23-5-1i
	Indication/configuration of R17 DL-TCI states for aperiodic CSI-RS, PDCCH, PDSCH and SRS
	Support of indication/configuration of R17 DL TCI states for aperiodic CSI-RS, PDCCH, PDSCH (except for TRS and for CORESET #0 and the respective PDSCH reception) reusing the Rel-15/16 signaling/configuration design(s);

	23-5-1j
	Indication/configuration of R17 UL-TCI states for SRS
	Support of indication/configuration of R17 UL TCI states for SRS reusing the Rel-15/16 signaling/configuration design(s);


Multi-TRP PDCCH enhancements (23-2)
On MTRP PDCCH repetition enhancement, several FGs (23-2-1 ~ 23-2-4) are listed in [1]. We have some comments on these FGs as below.
For FG 23-2-1, we are agreeable to it in principle. Regarding the limitation “except FR2” of FDM scheme in component 1, it is NOT in line with any agreement in the previous RAN1 meetings so far, hence we think it should be removed.
For FG 23-2-2, we think the wording “with non-SFN TDM and/or FDM schem” is redundant and should be remove, because its pre-requisite is FG 23-3-1 which already mentions the same thing.
In addition, given that inter-span PDCCH repetition was agreed as a UE optional feature in RAN1#106bis-e meeting as below, we think a new FG should be introduced to capture it.
	Agreement (in RAN1#106bis-e)
When 3 BDs are counted for two linked candidates 
· The third BD is counted in the later span for inter-span PDCCH repetition when r16monitoringcapablity is configured.
· Note: Inter-span repetition is UE optional


According to the above check points, we have the following proposal.
Proposal 9: For multi-TRP PDCCH enhancements, the following modification in red is proposed.
	23-2-1
	PDCCH repetition
	1. Support of intra-slot PDCCH repetition based on two linked SS sets associated with corresponding CORESETs [with [non-SFN scheme] TDM and FDM (except FDM based PDCCH repetition for FR2)] including PDCCH repetition for Type 3 CSS
2. Required number of BDs for the two PDCCH candidates
3. Support max number of overlaps when one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate per scheduled component carrier per slot
	
	
	
	
	
	
	
	
	Component 2 candidate values: 2 or 3
Component 3 candidate values: {1,2,3, FFS more}

Note: UE supports PDCCH repetition for the following (basic) PDCCH monitoring capability: For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot

Note: for component 3, each unique pair of overlaps is counted as one.

	23-2-2
	Two QCL TypeD for CORESET monitoring in PDCCH repetition
	Support of determining two QCL-TypeD for time-domain overlapping CORESETs in the same CC or for intra-band CA when UE is configured with PDCCH repetition [with non-SFN TDM and/or FDM sheme]
	
	
	
	
	
	
	
	
	

	23-2-3
	Inter-span PDCCH repetition
	Support of inter-span PDCCH repetition
	
	
	
	
	
	
	
	
	


Multi-TRP PUSCH/PUCCH enhancements (23-3)
On MTRP PUSCH/PUCCH enhancements, several UE features (23-3-1 ~ 23-3-2c) are listed in [1]. We have some further comments on the details as below.
For FG 23-3-1 family, we have the following comments:
· For component 4 in FG 23-3-1, the candidate value is 4 corresponds to Rel-16 UL full power transmission mode 2 for CB scheme actually. However, due to there is no agreement/conclusion that Rel-17 MTRP PUSCH can be enable to full power mode, hence the value is 4 should be removed.
· For component 3 in FG 23-3-1-1, due to the similar reason to component 4 in FG 23-3-1, its candidate value is 4 should be removed.
· For components 1/2/3 in FG 23-3-2b, given that Rel-17 MTRP PUSCH is based on TDM scheme, only one CSI-RS is associated with a SRS resource set in a transmission occasion (as the legacy in Rel-15/16). Hence, components 1/2/3 should be the maximum number of P/SP/A SRS resources associated with one (the first or the second) CSI-RS per BWP, rather than two CSI-RSs (the first one and the second one) simultaneously. Consequently, the candidate values of components 1/2/3 should be {1 to 4}. Likewise, component 4 should be the UE can process Y SRS resources associated with one (the first and second) CSI-RS, and its candidate values should be {1 to 8}.
According to the above check points, we have the following proposal.
Proposal 10: For multi-TRP PUSCH enhancements, the following modification in red is proposed.
	23-3-1
	Multi-TRP PUSCH repetition (type A) -codebook based 
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type A)
- sequential mapping for repetitions larger than 2
- cyclic mapping for 2 repetitions
3. Support of two SRS resource sets with usage set to 'codebook'
4. Supported number of SRS resources in one SRS resource set
	
	
	
	
	
	
	
	
	Component 4 candidate values: {1,2 [,4]}

	23-3-1-2b
	CSI-RS processing framework for SRS with two associated CSI-RS resources
	1. Maximum number of periodic SRS resources associated with first andor second CSI-RS per BWP
2. Maximum number of aperiodic SRS resources associated with first andor second CSI-RS per BWP
3. Maximum number of semi-persistent SRS resources associated with first andor second CSI-RS per BWP
4. UE can process Y SRS resources associated with first andor second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
5. UE can process up to X CSI-RS resources associated with SRS for non-codebook based transmission simultaneously
	
	
	
	
	
	
	
	
	[Component 1: {1 to 48}
Component 2: {1 to 48}
Component 3: {1 to 48}
Component 4: {1 to 816}
Component 5: {1,2}]

	23-3-1-1 codebook based 
	Multi-TRP PUSCH repetition (type B)
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type B) for codebook based 
- sequential mapping for repetitions larger than 2
- cyclic mapping for 2 repetitions
2. Support of two SRS resource sets with usage set to ‘codebook’
3. Supported number of SRS resources in one SRS resource set
	
	
	
	
	
	
	
	
	Component 3 candidate values: {1,2[,4]}


For FG 23-3-2 family, we have the following comments:
· For FG 23-3-2b, the candidate values can be 4 and 8 should be included when considering the previous agreements in RAN1 as follows.
	Agreement (in RAN1#105-e)
Confirm the working assumption with removing brackets on [consecutive] and adding UE capability.
· For PUCCH reliability enhancement, support multi-TRP intra-slot repetition (Scheme 3) for all PUCCH formats.
· The same PUCCH resource carrying UCI is repeated for X = 2 [consecutive] sub-slots within a slot. 
· Refer the design details related to sub-slot configurations (e.g. other values of X) to Rel-17 eIIoT
· Note1: The decision of supporting scheme 3 is only applicable for multi-TRP operation.
This feature is optional.

Agreement (in RAN1#107-e)
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement
· In Rel-17, reuse the Rel-16 PUCCH repetition factors 2, 4, 8. 
· Do not support PUCCH repetition factor larger than 8 In Rel-17.





According to the above check points, we have the following proposal.
Proposal 11: For multi-TRP PUCCH enhancements, the following modification in red is proposed.
	23-3-2b
	Cyclic mapping for multi-TRP PUCCH repetition
	Support of cyclic mapping for beam mapping/power control parameter set mapping for PUCCH repetitions scheme 1 and/or 3 when the number of repetitions is larger than 2
	
	
	
	
	
	
	
	
	Candidate values: {4, 8}



Inter-cell Multi-TRP (23-4)
One UE feature (23-4) has been listed for inter-cell MTRP enhancements in [1]. We have some further comments on the details as below.
For FG 23-3-4, we have the following comments:
· For component 3, the current draft description is NOT in line with the agreement in RAN1#106bis-e as below. Note that case 1 means the configurations of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI, hence case 2 should capture the complementary set of case 1, which is the highlighted part in the following agreement, i.e. “is not according to Case 1”.
	Agreement (in RAN1#106bis-e)
Support two independent X values (X1, X2) are reported as a UE capability for two different assumptions on additional SSB time domain position and periodicity with respect to serving cell SSB.
· X1 (Case 1)= The maximum number of configured additional PCIs when each configurations of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI
· X2 (Case 2)= The maximum number of configured additional PCIs when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1
· Note: By definition, Case 1 and Case 2 cannot be enabled simultaneously
· Supported values for X1 and X2 includes at least 0,1,2,3 and 7. FFS on other values
· This UE capability has FR1 and FR2 differentiation (FFS : Whether this UE capability is per UE or per band)


· For the candidate values of component 2 and component 3, in order to keep alignment with the agreement in RAN1#108-e as below, the candidate values {0, 1, 2, 3, 4, 5, 6, 7} need to be captured.
	Agreement (in RAN1#108-e)
From RRC signaling perspective, the number of configured additional PCIs can be {1, 2, 3, 4, 5, 6, 7}.


According to the above check points, we have the following proposal.
Proposal 12: For multi-TRP inter-cell enhancements, the following modification in red is proposed.
	23-4
	IntCell-mTRP
	1. Support of RRC configuration of additional PCI different from serving cell associated with the TCI state and/or QCL-info
2. The maximum number of configured additional PCIs per CC is X1 (Case 1) when each configuration of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI
3. The maximum number of configured additional PCIs per CC is X2 (Case 2) when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1different with SSB time domain positions and periodicity of the serving cell PCI
	
	
	
	
	
	
	
	
	Component 2 candidate values: {[0,]1,2,3,[4,5,6,]7}

Component 3 candidate values: {0,1,2,3,[4,5,6,]7}
 
Note: UE indicates a non-zero value for at least one of component 2 or component 3

FFS: how to count X1 and X2

[Note: case1 and case2 cannot be enabled simultaneously]



Multi-TRP beam management (23-5)
In our views, the explicit sub-features of supporting Rel-17 group-based reporting and supporting Rel-17 mTRP BFR should be introduced for [23-5-1] and [23-5-2], respectively. 
· Regarding group based report [23-5-1]
· Regarding #. RS for both CMR sets (component-2/3), in FG 2-24, we have the following requirement:
	1. The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1
· Component-1, candidate value set for MB_1 is {0, 8, 16, 32, 64}
· On FR2, UE is mandated to signal MB_1 >=8
· On FR1, MB_1 >=8 is supported mandatory with capability signaling
1a. The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP shall not exceed MC_1 
· Component-1a, candidate value set for MC_1 is {0, 4, 8, 16, 32, 64}
· For FR1, UE is mandated to report at least 8.


Therefore, we think that the candidate value {8, 16, 32, 64, 128} and {8, 16, 32, 64, 128} should be considered for component 2 and 3, respectively. 
· Regarding MTRP BFR enhancement [23-5-2]
· Regarding 23-5-2a, as for SCell-BFR, PUCCH-SR should be mandatorily supported for a UE, and due to the same reason, we think that at least one PUCCH-SR should be supported as in a basic feature.
· Regarding 23-5-2b, based on RAN1 already agreement, the association between a BFD-RS resource set on SpCell and a PUCCH SR resource is necessary if supporting 2 PUCCH-SR for cell-group.
Hence, we have the following proposal.
Proposal 13: For beam management for mTRP, the following modification in red is proposed
	23-5-1
	Group based L1-RSRP reporting enhancements
	1. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets 
2. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs
     Candidate value comprises {8, 16, 32, 64, 128}.
3. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets across all CCs
     Candidate value comprises {8, 16, 32, 64, 128}.

	23-5-2
	MTRP BFR based on two BFD-RS sets
	1. Maximum number of supported BFD-RS resources per set per BWP
3. Supported maximum number of BFD-RS resources across two BFD-RS sets per BWP 

	23-5-2a
	PUCCH-SR resources for MTRP BFRQ
	1. Max number of PUCCH-SR resources for MTRP BFRQ per cell group

Note: A UE that supports FG 23-5-2 must indicate this FG is supported with at least component candidate value 1

	23-5-2b
	Association between a BFD-RS resource set on SpCell and a PUCCH SR resource
	Support of association between a BFD-RS resource set on SpCell and a PUCCH SR resource 

Note: A UE that supports FG 23-5-2a with candidate value 2 must indicate this FG is supported with at least component candidate value 1



Multi-TRP CSI (23-7)
Several UE features (23-7-1 ~ 23-7-5) are listed for MTRP CSI enhancements in [2]. We generally agree with these UE features, as they are aligned with previous agreements. Some suggestions are given as follows
· In FG 23-7-1, for component-5 and 6, we have already increased the number of occupied CPU(s) compared with s-TRP CSI calculation, and therefore the legacy UE capability report for CPU(s) should be sufficient.    
· In FG 23-7-1b, for component-1, we think ‘NCJT’-only case should be captured in codebook-1 for covering the case that only NCJT mode is configured per band.
Proposal 14: For multi-TRP CSI (FG23-7), the following modification is proposed in red
	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis: Support of N=1
2. Maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max
3. CSI report mode selection of mode 1 with X=0 and/or mode 2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
b) Maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis 
c) Maximum total number of CMRs for NCJT measurement
d) Maximum total number of Tx ports of NZP CSI-RS resources associated with NCJT measurement hypotheses
5. [A list of (Y1,Y2): UE can process Y1 NCJT CSI and Y2 sTRP CSI measurement hypothesis simultaneously in a CC]
6. [A list of (X1,X2): UE can process X1 NCJT CSI and X2 sTRP CSI measurement hypothesis simultaneously across all CCs]

	23-7-1b
	Active CSI-RS resources and ports in the presence of multi-TRP CSI
	1. List of codebook combinations
   Component 1 candidate values:
    Codebook 1 = {[‘NCJT’,] NCJT+Type 1 SP (for sTRP)}
   {Codebook 2, Codebook 3} = {(NULL, NULL}), {“Rel 16 combinations in FG 16-8”},     {“New Rel17 combinations in FG 23-9-5”}}

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


SRS (23-8)
For SRS, the UE feature discussion in RAN1 was stable during last meeting. In this meeting, we have one LS from RAN2 [2] about FG 23-8-3 as follows:
	RAN2 understanding is that this feature is an extension of srs-TxSwitch/srs-TxSwitch-v1610 to support SRS antenna switching xTyR with y>4.  However, RAN2 is unclear on how this new capability is populated for a band in a band combination where at least one band in the band combination supports xTyR with y>4 and how it works with the existing srs-TxSwitch/srs-TxSwitch-v1610. There are 2 interpretations:
(a) the new capabilities is populated for a band in the band combination only if at least one xTyR entry for the band supports y>4
(b) the new capabilities is populated for a band in the band combination regardless of whether the band supports y>4

If the interpretation is (a), the following note will not occur since the candidate values with xTyR with y>4 are {t2r6, t1r6, t4r8, t2r8, t1r8} where x and y are never equal. For b), the Note can be applicable to, but only in band of the band combination where xTyR supports y ≤ 4, while not applicable in band of the band combination where at least one xTyR entry supports y>4. 

In addition RAN2 understands component 2 and 3 are not reported if x=y as below, and wonders if there is any other case that component 2 and 3 are not reported.
Note: Component 2 and component 3 is not reported if component 1 is reported as xTyR with x=y.
For both interpretations (a) and (b), should the component 1 be set consistently with the existing supportedSRS-TxPortSwitch/ supportedSRS-TxPortSwitch-v1610 in srs-TxSwitch/srs-TxSwitch-v1610 (i.e. the R1 23-8-3 bitmap in component 1 be aligned with the existing supportedSRS-TxPortSwitch/supportedSRS-TxPortSwitch-v1610 for the xTyR entries where y<=4). Also how are component 2 and 3 being set with respect to the Rel-15/16 capabilities if xTyR entries in component 1 contains the xTyR in the existing Rel-15/16 capabilities
RAN2 would also like to inform that R1 23-8-3 will be implemented similar to Rel-15/16 srs-TxSwitch/srs-TxSwitch-v1610 in the BandParameters of a band combination rather than in FeatureSetUplink as components 2 and 3 require setting them to the band entry of a combination.


From our perspective, we have the following reply:
· The interpretation-b is preferred from above two interpretation. Then, it is confirmed that the Note can be applicable to, but only in band of the band combination where xTyR supports y ≤ 4, while not applicable in band of the band combination where only xTyR entry supports y>4 due to the fact that the candidate values with xTyR with y>4 are {t2r6, t1r6, t4r8, t2r8, t1r8} where x and y are never equal.
· Then, we share the same views that regardless of either interpretations, the component 1 should be set consistently with the existing supportedSRS-TxPortSwitch/supportedSRS-TxPortSwitch-v1610 in srs-TxSwitch/srs-TxSwitch-v1610 (i.e. the R1 23-8-3 bitmap in component 1 be aligned with the existing supportedSRS-TxPortSwitch/supportedSRS-TxPortSwitch-v1610 for the xTyR entries where y<=4).
· [bookmark: _GoBack]Finally, it is assumed that the same rule as mentioned in the Note should be applied to component 2 and 3 being set with respect to the Rel-15/16 capabilities if xTyR entries in component 1 contains the xTyR in the existing Rel-15/16 capabilities.

Conclusion
We discuss detailed issues on the NR feMIMO UE feature list in this contribution. 14 proposals together with detailed update and LS reply draft for the corresponding FG lists are given in Sections 1 - 7.
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