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Introduction
This contribution provides Samsung’s views on Rel-17 UE features for FeNR-MIMO [1].

Enhancements on Multi-beam Operation
Based on the discussion in RAN1#107b-e [2], the latest version of FGs (23-1-1, 23-1-2, 23-1-3, 23-1-4) have been agreed.
Regarding the name of FG 23-1-1 which is a basic feature that enables the unified TCI framework for both intra-cell and inter-cell beam management, we support to remove bracket for “[and inter-cell]” in the name of FG to confirm that this FG can enable basic functionalities for both intra- and inter-cell beam management for Unified TCI. Also, we would like to delete [with joint DL/UL TCI update] in order not to make fragment UE capabilities.
Proposal 1: Remove the bracket for “[and inter-cell]” in the name of FG and delete “[with joint DL/UL TCI update]” to support functionalities for both intra- and inter-cell beam management, and also for both joint and separate DL/UL TCI update for Unified TCI based on FG 23-1-1.
	7. Beam misalignment between the DL source RS in the TCI state to provide spatial relation indication and the PL-RS 


Regarding the description of Component 7 for FG 23-1-1 as above, we do not support to include beam alignment related parameters/proposals for PLRS until we have a RAN1 agreement. 
Proposal 2: Do not support Component 7 without the corresponding RAN1 agreement.
	6. [The minimum beam application time between PUCCH of ACK and the first slot in Y symbols per SCS]


Regarding Component 6 for FG 23-1-1 as above, we support the component for minimum beam activation latency (Y symbols). The candidate values for the minimum Y per SCS can be discussed further. Note that Y is configurable by the NW.
Proposal 3: Support Component 6, i.e., “The minimum beam application time in Y symbols”, and the candidate values per SCS can be discussed further.
	5. The maximum number of MAC-CE activated joint TCI states across all CCs [in a band] [in a band combination]
a) The maximum number of MAC-CE activated joint TCI states per CC [in a band] [in a band combination]
8. TCI state indication [mode]: update and activation [in case of updates]
a) MAC CE based TCI state indication [for one active TCI state]
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)


Regarding the Component 5 and 8 for FG 23-1-1 as above, a UE that supports Rel-17 unified TCI framework should support at least 4 activated TCI states by MAC-CE+DCI-based TCI indication with and without DL assignment for both intra-cell and inter-cell beam management (as a basic feature).
In addition, TCI state indication (8) depends on the maximum number of MAC-CE activated TCI states as described below:
· When the maximum number of MAC-CE activated TCI states is one, MAC-CE based TCI state indication applies
· When the maximum number of MAC-CE activated TCI states is more than one, MAC-CE+DCI-based TCI state indication applies
Therefore, 5 and 8 can be combined (for clarity and conciseness) into one item.

Proposal 4: On TCI state indication and maximum number of MAC-CE activated joint TCI states:
· As a Rel-17 TCI basic feature, support 4 activated TCI states by MAC-CE+DCI-based TCI indication with and without DL assignment for both intra-cell and inter-cell beam management.
· Merge 5 and 8 as follows:
	5’. The maximum number of MAC-CE activated joint TCI states per CC and the associated TCI state indication mode (activation and update):
A. When the maximum number of MAC-CE activated TCI states is one, MAC-CE based TCI state indication applies
B. When the maximum number of MAC-CE activated TCI states is more than one, MAC-CE+DCI-based TCI state indication applies (using DCI formats 1_1/1_2 with or without DL assignment)



Regarding the Component 4 and 12 for FG 23-1-1 as below,
	4. The maximum number of configured joint TCI states [per BWP per CC] [in a band] [in a band combination]
12. The maximum number of configured joint TCI state pools across all BWPs and all CCs in a band [in a band combination]


For FG 23-1-1, in order to avoid duplicated functionality for the “counting” features as above components 4 and 12., e.g., if UE supports N TCI states for intra-cell, it should support N for inter-cell as well. 
Proposal 5: Support same value for “counting” features for both intra-cell and inter-cell beam management.
Regarding FG 23-1-2, this feature should cover both inter-cell beam measurement and reporting. Since the components which are relevant to inter-cell beam management are already included in FG 23-1-1, we would like to rename this feature to support of inter-cell beam measurement and reporting.
Proposal 6: Rename FG 23-1-2 as “Inter-cell beam measurement and reporting”.
For both FG 23-1-1 and 23-1-2, which are considered as basic features for Rel-17 TCI framework, we would like to propose the signalling granularity as per band based on two reasons. First reason is that based on working assumption in RAN1#107-e, the UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo if the UE is configured with Rel-17 TCI in any CC in a band. Second reason is that according to RAN2 guidance, the UE features which have “per-band combination” or “per-band per band combination” should be minimized. Hence, “per band” granularity is quite natural starting point to consider for those basic features.
Proposal 7: Support FG 23-1-1 and FG 23-1-2 as basic features and per-band granularity.
Regarding Component in FG 23-1-4 as below,
	1. Supported UE capability value [sets] and corresponding max number of SRS ports for each UE capability value [set][depending on agreement]


Since RAN1 can only agree on one UE capability for this feature (i.e. max # SRS ports, and concluded no consensus on the support of other types), it is still not clear why “value set” is needed. It should be eplaced with “value” in the above description, so we would like to remove [sets] in the above description.
Proposal 8: Remove [sets] in the Component description in FG 23-1-4.

Enhancements for Multi-TRP Deployment
1.1 Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
PDCCH enhancement
Based on the discussion in RAN1#107b-e, the latest version of FGs (23-2-1, 23-2-1a, 23-2-2, 23-2-3) have been agreed.
Regarding the description of Component 1 and the corresponding Note for FG 23-2-1 as follows,
	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 FR2)] [including PDCCH repetition for Type 3 CSS]

Component1: details FFS

[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]


· We are fine the wording only “with TDM and FDM (except FR2)” since it seems “non-SFN scheme” and “TDM and FDM” are duplication, and since FDM in FR2 is supported only when FG 23-2-2 is supported, the clarification on FR2 is fine for us. 
· We are fine with deleting the wording “including PDCCH repetition for Type 3 CSS” and maintaining the above Note since the Note describes the applicable search space sets much better.
· We prefer to remove FG 23-2-3 which defines support of PDCCH repetition for Type 3 CSS as separate FG since there is no agreement on Type 3 CSS as UE optional feature. It should be a basic feature to support both USS and Type 3 CSS.
· Regarding the reporting granularity of FG 23-2-1, it should be per FSPC due to the complex functionality and buffer burden of multi-TRP PDCCH repetition for UE.
Proposal 9: Support “with TDM and FDM (except FR2)”, “including PDCCH repetition for Type 3 CSS” in the Component 1 and the above Note in FG 23-2-1.
Proposal 10: Not support (i.e., delete) FG 23-2-3.
Proposal 11: Support FG 23-2-1 per FSPC.
Regarding the description of Component 3 and the corresponding candidate values and Note for FG 23-2-1 as follows,
	FFS: 34. 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 

Component 4 candidate values: [{0,1,2,3}]details FFS

[Note: for component 3, if N PDCCH candidates are overlapped, the number of overlaps is counted as one.]


· Our view is that since it was agreed to support maximum number of overlaps between one of the linked PDCCH candidates and an individual PDCCH candidate by UE capability, Component 3 which is now FFS should be supported.
· Regarding candidate values [{0,1,2,3}], it can be discussed further.
· We are fine with the corresponding note in order to describe how to count the number of overlaps.
Proposal 12: Support Component 3 (which is now FFS) and the corresponding note in FG 23-2-1.
Regarding Component, pre-requisite, and the Note for FG 23-2-1a as follows,
	Component: Support of monitoring of individual candidates 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

Pre-requisite: [23-2-1]

[Note: [If 2 is reported in component 2 of FG 23-2-1,] the individual candidate is monitored 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 for the case that the linked PDCCH candidates is 2 BDs. If 3 is reported in component 2, 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]


· Regarding the pre-requisite, we think that FG 23-2-1 can be a pre-requisite of this FG 23-2-1a since if a UE reports candidate value 0 for Component 3 (max number of overlaps) in FG 23-2-1, then the overlap may not happen to the UE based on gNB’s configuration.
· Regarding the Note, the description clarifies the relationship between this FG and the reported number of BD counting which is Component 2 in FG 23-2-1. We think that the Note is not needed since the support of monitoring of individual candidates are not related to the reported number of BD counting.
Proposal 13: Support FG 23-2-1 as pre-requisite of the FG 23-2-1a.
Proposal 14: Not support (i.e., delete) the Note in FG 23-2-1-a.


PUCCH/PUSCH enhancement
In RAN1#107b-e, we suggested to add component 2 ‘Support of up to two PUCCH spatial relation per PUCCH resource’ as basic feature for FG 23-3-2. However, this statement is only for FR2. To cover not only FR2 but also FR1, we propose the following for component 2 in FG 23-3-2 and add the modified component 2 in FG 23-3-3 (FG for multi-TRP PUCCH repetition-intra-slot).
Proposal 15: Support the following modification for component 2 in FG 23-3-2 to cover both FR1 and FR2 and add the modified component 2 in FG 23-3-3:
	23. NR_FeMIMO
	23-3-2
	Multi-TRP PUCCH repetition
	1. Support of PUCCH repetition scheme 1 (inter-slot repetition)
- sequential mapping for repetitions larger than 2
[- cyclic mapping for 2 repetitions]
[2. Support of up to two power control parameter sets per PUCCH resource in FR1 and up to two PUCCH spatial relation info per PUCCH resource in FR2]
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

	FFS
	
	
	
	
	
	
	
	
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-2b
	
	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
	FFS
	
	
	
	
	
	
	
	FFS: candidate values 
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-2c
	
	Support of second TPC field for per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2
	FFS
	
	
	
	
	
	
	
	
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-3
	Multi-TRP PUCCH repetition-intra-slot
	1.Support of PUCCH repetition scheme 3 (intra-slot repetition)
- sequential mapping for repetitions larger than 2
[- cyclic mapping for 2 repetitions]  
2. Support of up to two power control parameter sets per PUCCH resource in FR1 and up to two PUCCH spatial relation info per PUCCH resource in FR2
	FFS
	
	
	
	
	
	
	
	
	Optional with capability signalling



For FG 23-3-1 and 23-3-1-1, there were some inputs to clarify whether UE feature groups for CB and NCB should be separate or not. There are two method to clarify FG 23-3-1 and 23-3-1-1: [method 1] separate FGs for CB and NCB, [method 2] share FG for both CB and NCB and add candidate component value like {CB, NCB, both}. We think [method 2] is better because features in 23-3-1 and 23-3-1-1 can be applied for both CB and NCB and no need to make duplication. In Release 15, FG for CB and NCB should be separate to specify the different UE capability between CB and NCB. On the other hands, all features in FG 23-3-1 and FG 23-3-1-1 can be shared for both CB and NCB. If certain UEs can support mTRP PUSCH for only CB, candidate component value could be used for reporting UE capability. 
Similar with a mTRP PUCCH repetition, we think that the support of up to two SRS resource sets (usage = codebook or nonCodebook) should be included as a component based on the following agreements.
	Agreement (in RAN1#103-e)
For single DCI based M-TRP PUSCH repetition schemes, support codebook based PUSCH transmission with following enhancements. 
· Support the indication of two SRIs. 
· Alt1: Bit field of SRI shall be enhanced. 
· Alt2: No changes on SRI field 
· Support the indication of two TPMIs. 
· The same number of layers are applied for both TPMIs if two TPMIs are indicated
· The number of SRS ports between two TRPs should be same.
· FFS: Details on indicating two TPMIs (e.g, one TPMI field or two TPMI fields)
· Increase the maximum number of SRS resource sets to two
· FFS: configuration details of each SRS resource set (e.g., number of SRS resources in a resource set)

Agreement (in RAN1#103-e)
For single DCI based M-TRP PUSCH repetition schemes, support non-codebook based PUSCH transmission with following considerations. 
· Increase the maximum number of SRS resource sets to two, and associated CSI-RS resource can be configured per SRS resource set. 
· FFS: Enhancements on SRI field in DCI to indicate the two beams for repetitions 




Therefore, we suggest adding new component 4 as basic feature of FG 23-3-1 and new component 2 as basic feature of FG 23-3-1-1.
Proposal 16: Add new component 4 as basic feature of FG 23-3-1 and FG 23-3-1-1 and share FG 23-3-1 and FG 23-3-1-1 for both CB and NCB PUSCH with candidate component values:
	23. NR_FeMIMO
	23-3-1
	Multi-TRP PUSCH repetition (type A) [-CB]
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type A) [for CB]
- sequential mapping for repetitions larger than 2
[- cyclic mapping for 2 repetitions]  
[2. Support of cyclic mapping when the number of repetitions is larger than 2 for single DCI based M-TRP PUSCH repetition Type A]
[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 for single DCI based M-TRP PUSCH repetition Type A]
[72. 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]
[3.10: Support dynamic switching between multi-TRP PUSCH scheme and single-TRP PUSCH transmission]
4. Support of up to two SRS resource sets with usage set to ‘codebook’ or ‘nonCodebook’
[11.FFS: Support PUSCH operations: CB based and NCB based and corresponding parameters including number of SRS resources]
	
	
	
	
	
	
	
	
	[Candidate component values: {CB, non-CB, both}]
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-1-1 [for CB]
	Multi-TRP PUSCH repetition (type B)
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type B) [for CB]

2. Support of up to two SRS resource sets with usage set to ‘codebook’ or ‘nonCodebook’

FFS: Support PUSCH operations: CB based and NCB based and corresponding parameters including number of SRS resources
FFS: discuss details (to be discussed after type A is stable
	
	
	
	
	
	
	
	
	[Candidate component values: {CB, non-CB, both}]
	Optional with capability signalling



For FG 23-3-1a/b/c/e/f/g, we are open to both ways (Way1: duplicate FG 23-3-1a/b/c/e/f/g for FG 23-3-1-1, Way2: share FG 23-3-1a/b/c/e/f/g for both FG 23-3-1 and FG 23-3-1-1). However, some of FG 23-3-1a/b/c/e/f/g cannot be supported for either FG 23-3-1 or FG 23-3-1-1 by the UE. Similarly, certain UEs can support some of FG 23-3-1a/b/c/e/f/g for either CB or NCB. Therefore, we think candidate component values for FG 23-3-1a/b/c/e/f/g are needed if those FGs are shared for both FG 23-3-1 and FG 23-3-1-1. As examples of candidate component values, we can consider {‘typeA’, ‘typeB’, ‘both’} and {‘CB’, ‘NCB’, ‘both’}.
Proposal 17: If FG 23-3-1a/b/c/e/f/g are shared for both FG 23-3-1 and FG 23-3-1-1, discuss the necessity of candidate component values for FG 23-3-1a/b/c/e/f/g to consider that some capabilities cannot be supported for either FG 23-3-1 or FG 23-3-1-1 and either CB or NCB by the UE. As examples of candidate component values, we can consider {typeA’, ‘typeB’, ‘both’} and {‘CB’, ‘NCB’, ‘both’}.

1.2 Enhancements on Multi-TRP inter-cell operation
For component 23-4, we support to confirm/agree the definitions of X1 and X2, i.e., X1 is the maximum number of configured additional PCIs when each configuration of SSB time domain positions and periodicities of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI, and X2 is the maximum number of configured additional PCIs when the configurations of SSB time domain positions and periodicity of the additional PCIs is different with SSB time domain positions and periodicity of the serving cell PCI. Support candidate values for both X1 and X2 as {1, 2, 3, 7}. We do not think it is necessary to report 0 for X2 because 1 as the minimum capability for X2 should be sufficient. 
Proposal 18: Support confirming/agreeing definitions of X1 and X2 in FG 23-4; for both components 2 and 3 in FG 23-4, support candidate values {1, 2, 3, 7}.

1.3 Enhancements on beam management for multi-TRP
We support components 2 and 3 in FG 23-5-1. We suggest candidate values for component 2 as {1, 2, 3, 4} and component 3 as {8, 16, 32, 64}. For FG 23-5-1a, the maximum number of CSI-RS and/or SSB resources per NBI-RS set needs to be defined, which is needed to complete RAN2 signalling design. 
We support FG 23-5-2 in principle. Support candidate values {1, 2} for component 1 in FG 23-5-2, and candidate values {1, 2, 3, 4} for component 4 in FG 23-5-2. 
For PUCCH-SR resource configuration (FG 23-5-2a), we support to confirm/agree component 2, which is based on RAN1 agreements. We support candidate values {1, 2} for component 1 in FG 23-5-2a. 
Proposal 19: Support components 2 and 3 in FG 23-5-1 with candidate values {1, 2, 3, 4} and {8, 16, 32, 64} respectively; support to add/specify maximum number of different CSI-RS and/or SSB resources per NBI-RS set in FG 23-5-1a.
Proposal 20: Support FG 23-5-2 for MTRP BFR enhancements. Support candidate values {1, 2} for component 1, and {1, 2, 3, 4} for component 4 in FG 23-5-2.
Proposal 21: Support FG 23-5-2a for PUCCH-SR resource configuration for MTRP BFR. Support candidate values {1, 2} for component 1 in FG 23-5-2a.

1.4 Enhancements on HST-SFN deployment
Based on the discussion in RAN1#107b-e, the latest version of FGs (23-6-1, 23-6-1a, 23-6-1b, 23-6-2, 23-6-2b, 23-6-3, 23-6-4, 23-6-4a) have been agreed for HST-SFN.
Regarding FGs for SFN scheme A (FG 23-6-1 and 23-6-1b), we think that the current formulation is “SFN scheme A (scheme 1) for PDSCH and PDCCH”, and “SFN scheme A (scheme 1) for PDSCH only”, which is not appropriate, since separate RRC parameter for PDCCH and PDSCH was agreed. Hence, our suggestion is to support SFN scheme A (scheme 1) for PDCCH and PDSCH, separately. Similar approach can be applied to FGs for SFN scheme B (FG 23-6-2 and 23-6-2b).
[bookmark: _GoBack]Proposal 22: Support FG 23-6-1 as “SFN scheme A (scheme 1) for PDCCH”, FG 23-6-1b as “SFN scheme A (scheme 1) for PDSCH”, FG 23-6-2 as “SFN scheme B (TRP based pre-compensation) for PDCCH”, and FG 23-6-2b as “SFN scheme B (TRP based pre-compensation) for PDSCH”. 
In order to identify two QCL-TypeD properties to receive SFNed PDCCH, since FG 23-2-2 is used for PDCCH repetition, a separate FG supporting to identify two QCL-TypeD properties for SFNed PDCCH which two TCIs have been activated on a CORESET should be needed. 
Proposal 23: Support separate FG as identifying two QCL-TypeD properties for SFNed PDCCH.

CSI enhancements: MTRP and FR1 FDD reciprocity
Multi-TRP CSI
In RAN1#107b-e, the basic structure of FGs (23-7-1, 23-7-1a) has been agreed with some remaining details on the candidate values for the corresponding components. Regarding FG 23-7-1, we would like to include the following components as UE basic feature
Proposal 24: Support 23-7-1, i.e., basic features of CSI enhancement for Multi-TRP.
· Maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis 
· Include candidate values up to 16 Tx ports per resource as a basic feature, i.e., {2, 4, 8, 12, 16}
· For candidates values greater than 16, support it as a separate optional feature in FG 23-7-2
Regarding 23-7-2, it can be reported as tuple, i.e., {the max # of ports per a resource, the max # of resources in a resource set}. The main objective of this feature group would be to indicate, as optional feature, the support of >16 ports per a CMR, i.e., >32 ports across two CMRs in a CMR pair. However, it may be required to indicate that 23-7-2 applies only when a UE is configured to a CSI report corresponding to NCJT measurement hypothesis, i.e., one or more CMR pairs. 
Proposal 25: Support 23-7-2 to be reported as tuples, i.e., {the max # of ports per a resource, the max # of resources in a resource set}.
· Support candidate values of the maximum # ports as 24 and 32, i.e., the tuples {24, Ks} and {32, Ks}, as UE optional feature. 
· To reflect that FG 23-7-2 applies only for CSI-RS resources for NCJT measurement, add a note as follows:  
· Note: this capability reporting applies for the case a UE is configured with a CSI report corresponding to one or more CMR pairs. 
Regarding 23-7-3 it can be merged with 23-7-2.
Proposal 26: Merge 23-7-3 with 23-7-2.
Proposal 27: Support 23-7-4, i.e., the maximum number of CMR pairs (Nmax), as UE optional feature
· Support Nmax=2 as UE optional feature

Regarding 23-7-5, we support it for FR2.
Proposal 28: Support 23-7-5, i.e., whether two CMRs from a CMR pair can be used for Single-TRP measurement hypotheses, as UE optional feature for FR2.

Moreover, in RAN1#107b-e there was a discussion on how to incorporate UE capability reporting on the supported mixed codebook types pertinent to NCJT CSI reporting. In order to keep the structure of the legacy UE capability reporting for mixed codebook types in FG 16-8 while limiting the new capability reporting to CSI reporting for NCJT, we support a separate mixed codebook types capability reporting for NCJT as FG 23-7-1b. 
Proposal 29: Support FG 23-7-1b for mixed codebook reporting for NCJT with reporting structure {Codebook 1, Codebook 2, Codebook 3} 
· NCJT + Type 1 SP (for sTRP) as a candidate value for Codebook 1. 
· Support a candidate value {Codebook 2, Codebook 3}={Null, Null}.


Conclusion
In this contribution, the following proposals are given: 
Proposal 1: Remove the bracket for “[and inter-cell]” in the name of FG and delete “[with joint DL/UL TCI update]” to support functionalities for both intra- and inter-cell beam management, and also for both joint and separate DL/UL TCI update for Unified TCI based on FG 23-1-1.
Proposal 2: Do not support Component 7 without the corresponding RAN1 agreement.
Proposal 3: Support Component 6, i.e., “The minimum beam application time in Y symbols”, and the candidate values per SCS can be discussed further.
Proposal 4: On TCI state indication and maximum number of MAC-CE activated joint TCI states:
· As a Rel-17 TCI basic feature, support 4 activated TCI states by MAC-CE+DCI-based TCI indication with and without DL assignment for both intra-cell and inter-cell beam management.
· Merge 5 and 8 as follows:
	5’. The maximum number of MAC-CE activated joint TCI states per CC and the associated TCI state indication mode (activation and update):
C. When the maximum number of MAC-CE activated TCI states is one, MAC-CE based TCI state indication applies
D. When the maximum number of MAC-CE activated TCI states is more than one, MAC-CE+DCI-based TCI state indication applies (using DCI formats 1_1/1_2 with or without DL assignment)


Proposal 5: Support same value for “counting” features for both intra-cell and inter-cell beam management.
Proposal 6: Rename FG 23-1-2 as “Inter-cell beam measurement and reporting”.
Proposal 7: Support FG 23-1-1 and FG 23-1-2 as basic features and per-band granularity.
Proposal 8: Remove [sets] in the Component description in FG 23-1-4.
Proposal 9: Support “with TDM and FDM (except FR2)”, “including PDCCH repetition for Type 3 CSS” in the Component 1 and the above Note in FG 23-2-1.
Proposal 10: Not support (i.e., delete) FG 23-2-3.
Proposal 11: Support FG 23-2-1 per FSPC.
Proposal 12: Support Component 3 (which is now FFS) and the corresponding note in FG 23-2-1.
Proposal 13: Support FG 23-2-1 as pre-requisite of the FG 23-2-1a.
Proposal 14: Not support (i.e., delete) the Note in FG 23-2-1-a.
Proposal 15: Support the following modification for component 2 in FG 23-3-2 to cover both FR1 and FR2 and add the modified component 2 in FG 23-3-3:
	23. NR_FeMIMO
	23-3-2
	Multi-TRP PUCCH repetition
	1. Support of PUCCH repetition scheme 1 (inter-slot repetition)
- sequential mapping for repetitions larger than 2
[- cyclic mapping for 2 repetitions]
[2. Support of up to two power control parameter sets per PUCCH resource in FR1 and up to two PUCCH spatial relation info per PUCCH resource in FR2]
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

	FFS
	
	
	
	
	
	
	
	
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-2b
	
	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
	FFS
	
	
	
	
	
	
	
	FFS: candidate values 
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-2c
	
	Support of second TPC field for per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2
	FFS
	
	
	
	
	
	
	
	
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-3
	Multi-TRP PUCCH repetition-intra-slot
	1.Support of PUCCH repetition scheme 3 (intra-slot repetition)
- sequential mapping for repetitions larger than 2
[- cyclic mapping for 2 repetitions]  
2. Support of up to two power control parameter sets per PUCCH resource in FR1 and up to two PUCCH spatial relation info per PUCCH resource in FR2
	FFS
	
	
	
	
	
	
	
	
	Optional with capability signalling


Proposal 16: Add new component 4 as basic feature of FG 23-3-1 and FG 23-3-1-1 and share FG 23-3-1 and FG 23-3-1-1 for both CB and NCB PUSCH with candidate component values:
	23. NR_FeMIMO
	23-3-1
	Multi-TRP PUSCH repetition (type A) [-CB]
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type A) [for CB]
- sequential mapping for repetitions larger than 2
[- cyclic mapping for 2 repetitions]  
[2. Support of cyclic mapping when the number of repetitions is larger than 2 for single DCI based M-TRP PUSCH repetition Type A]
[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 for single DCI based M-TRP PUSCH repetition Type A]
[72. 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]
[3.10: Support dynamic switching between multi-TRP PUSCH scheme and single-TRP PUSCH transmission]
4. Support of up to two SRS resource sets with usage set to ‘codebook’ or ‘nonCodebook’
[11.FFS: Support PUSCH operations: CB based and NCB based and corresponding parameters including number of SRS resources]
	
	
	
	
	
	
	
	
	[Candidate component values: {CB, non-CB, both}]
	Optional with capability signalling

	23. NR_FeMIMO
	23-3-1-1 [for CB]
	Multi-TRP PUSCH repetition (type B)
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type B) [for CB]

2. Support of up to two SRS resource sets with usage set to ‘codebook’ or ‘nonCodebook’

FFS: Support PUSCH operations: CB based and NCB based and corresponding parameters including number of SRS resources
FFS: discuss details (to be discussed after type A is stable
	
	
	
	
	
	
	
	
	[Candidate component values: {CB, non-CB, both}]
	Optional with capability signalling


Proposal 17: If FG 23-3-1a/b/c/e/f/g are shared for both FG 23-3-1 and FG 23-3-1-1, discuss the necessity of candidate component values for FG 23-3-1a/b/c/e/f/g to consider that some capabilities cannot be supported for either FG 23-3-1 or FG 23-3-1-1 and either CB or NCB by the UE. As examples of candidate component values, we can consider {typeA’, ‘typeB’, ‘both’} and {‘CB’, ‘NCB’, ‘both’}.
Proposal 18: Support confirming/agreeing definitions of X1 and X2 in FG 23-4; for both components 2 and 3 in FG 23-4, support candidate values {1, 2, 3, 7}.
Proposal 19: Support components 2 and 3 in FG 23-5-1 with candidate values {1, 2, 3, 4} and {8, 16, 32, 64} respectively; support to add/specify maximum number of different CSI-RS and/or SSB resources per NBI-RS set in FG 23-5-1a.
Proposal 20: Support FG 23-5-2 for MTRP BFR enhancements. Support candidate values {1, 2} for component 1, and {1, 2, 3, 4} for component 4 in FG 23-5-2.
Proposal 21: Support FG 23-5-2a for PUCCH-SR resource configuration for MTRP BFR. Support candidate values {1, 2} for component 1 in FG 23-5-2a.
Proposal 22: Support FG 23-6-1 as “SFN scheme A (scheme 1) for PDCCH”, FG 23-6-1b as “SFN scheme A (scheme 1) for PDSCH”, FG 23-6-2 as “SFN scheme B (TRP based pre-compensation) for PDCCH”, and FG 23-6-2b as “SFN scheme B (TRP based pre-compensation) for PDSCH”. 
Proposal 23: Support separate FG as identifying two QCL-TypeD properties for SFNed PDCCH.
Proposal 24: Support 23-7-1, i.e., basic features of CSI enhancement for Multi-TRP.
· Maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis 
· Include candidate values up to 16 Tx ports per resource as a basic feature, i.e., {2, 4, 8, 12, 16}
· For candidates values greater than 16, support it as a separate optional feature in FG 23-7-2
Proposal 25: Support 23-7-2 to be reported as tuples, i.e., {the max # of ports per a resource, the max # of resources in a resource set}.
· Support candidate values of the maximum # ports as 24 and 32, i.e., the tuples {24, Ks} and {32, Ks}, as UE optional feature. 
· To reflect that FG 23-7-2 applies only for CSI-RS resources for NCJT measurement, add a note as follows:  
· Note: this capability reporting applies for the case a UE is configured with a CSI report corresponding to one or more CMR pairs. 
Proposal 26: Merge 23-7-3 with 23-7-2.
Proposal 27: Support 23-7-4, i.e., the maximum number of CMR pairs (Nmax), as UE optional feature
· Support Nmax=2 as UE optional feature
Proposal 28: Support 23-7-5, i.e., whether two CMRs from a CMR pair can be used for Single-TRP measurement hypotheses, as UE optional feature for FR2.
Proposal 29: Support FG 23-7-1b for mixed codebook reporting for NCJT with reporting structure {Codebook 1, Codebook 2, Codebook 3} 
· NCJT + Type 1 SP (for sTRP) as a candidate value for Codebook 1. 
· Support a candidate value {Codebook 2, Codebook 3}={Null, Null}.
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