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Introduction
At the 3GPP TSG RAN #94e meeting the new WI on NR MIMO Evolution for Downlink and Uplink [1] was agreed. Discussion on the UE feature list for this WI has started at the last RAN1 meeting [2, 3] with initial version of the UE feature list captured in [4]. The UE feature list is not yet finalized with many remaining issues left.
In this contribution we present our view on remaining issues for UE feature list for NR MIMO Evolution WI for UTCI, two-TA, CSI and STxMP UE features.
[bookmark: _Hlk47732020]Discussion
Multi-TRP enhancement
For unified TCI extension to multi-TRP case, a basic feature set was agreed in RAN1#113. In the following we propose to address some of the FFS points and provide related modifications to the UE feature set. 

Proposal: we propose the following modifications for FG 40-1-x: 
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based intra and inter-cell multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCs
FFS: separate row for TRP-specific BFR with unified TCI framework
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH

	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra and inter-cell multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of activated joint TCI states per CC

	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based intra and inter-cell multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
FFS: separate row for TRP-specific BFR with unified TCI framework

	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra and inter-cell multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams

	40. NR_MIMO_evo_DL_UL
	40-1-2b
	Support of two default joint/DL TCI states for single-DCI multi-TRP
	Note: Applies to FR2

	40. NR_MIMO_evo_DL_UL
	40-1-3
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	FFS: separate rows for resource set 

	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset 

	40. NR_MIMO_evo_DL_UL
	40-1-4a
	Support of PDSCH DMRS ports QCLed with DL RSs of both indicated TCI states with respect to QCL-Type A
	

	40. NR_MIMO_evo_DL_UL
	40-1-4b
	Support of PDSCH DMRS ports QCL with a subset of QCL-Type A parameters for second indicated TCI state
	



Two TAs for multi-DCI
Unified TCI states: We don’t see the need to split a FG based on joint TCI states vs separate TCI states for both intra-cell and inter-cell cases
STxMP combination: In the case of STxMP transmission the reduction of duration of the second transmission (for TA overlap) is not applicable – whether certain scheduling restriction is applicable here can be FFS. Therefore it can be noted that when UE also supports multi-DCI based STxMP PUSCH+PUSCH transmission the optional feature of where the overlapping duration of the later of the two UL transmissions is reduced is not applicable
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· [bookmark: _Hlk142592705]for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases


Absolute TA command/MAC-CE: The issue of absolute TA command/MAC-CE is still under discussion in MIMO. If it is not supported for 4-step RACH it is reasonable to check this issue with RAN2.  
Maximum number of n-TimingAdvanceOffset: It is agreed that up to two values of n-TimingAdvanceOffset is supported per serving cell. A UE may report the maximum number of supported n-TimingAdvanceOffset values per serving cell as part of the basic FGs 40-2-1 and 40-2-2
Proposal: we propose the following modifications for FG 40-2-x: 
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
1. Maximum number of n-TimingAdvanceOffset values per serving cell
2. Whether the overlapping duration of the later of the two UL transmissions is reduced
	Note: If STxMP PUSCH+PUSCH is configured, component 2 is not applicable

	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
1. Maximum number of n-TimingAdvanceOffset values per serving cell
2. Whether the overlapping duration of the later of the two UL transmissions is reduced
	Note: If STxMP PUSCH+PUSCH is configured, component 2 is not applicable



CJT CSI enhancement
Basic capability for Type II PMI codebooks for CJT. Basic UE capability for a PMI codebook supported for NR includes a list of supported combinations for {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}. For Rel-16 Enhanced Type II PMI codebook and Rel-17 Further Enhanced Type II port selection PMI codebook the list of supported combinations is indicated per band and per band combination. The max # of resources and total # of Tx ports for the list are counted across all the CCs in the band or in the band combination corresponding to the reported value. 
Mode 1/2 split. In our view the difference of mode 1 and mode 2 in terms of PMI search complexity is small. Thus, we think that split of UE capabilities for support of codebook parameters is not needed.
Support for 2NN1N2 >32. Support of CSI reporting with total number of CSI-RS ports larger than 32 is agreed as a separate capability for the new PMI codebooks for CJT since all the CSI-RS resources are used for PMI which increases PMI search complexity. In our view the corresponding feature should be indicated for Rel-16-based and Rel-17-based codebooks separately. 
Additional support for dynamic selection of N<N_TRP. As for the support for 2NN1N2 >32, we propose to support separate indication of this FG for Rel-16-based and Rel-17-based codebooks.
Proposal: we propose the following modifications for FG 40-3-x: 
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously (per band and per BC)
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG

	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	For mode 1 (if supported) and mode 2.

	40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	For mode 1 (if supported) and mode 2.

	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously (per band and per BC)
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG

	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	For mode 1 (if supported) and mode 2.

	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	For mode 1 (if supported) and mode 2.

	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 for Rel-16-based CJT type-II codebook
Support for 2NN1N2 >32 for Rel-17-based CJT type-II codebook

	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously (per band and per BC)


	40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook.
Additional support for dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook.
	


Rel-18 Type-II-Doppler CSI
Basic capability for Type II PMI codebooks for High/Medium UE velocities. As for other Type II PMI codebooks, indication of a list of supported combinations for {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} is required in order to control the maximum PMI search complexity. The corresponding UE capability shall be reported per band and per band combination as for Rel-15/Rel-16/Rel-17 Type II PMI codebooks. 
Proposal: we propose the following modifications for FG 40-3-x: 
	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously (per band and per BC)

	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement (per band and per BC)


STXMP
Fundamentally STxMP allows partial or full overlap in time, therefore we propose the following options: 
· fully/partially overlapping PUSCHs in time and non-overlapping in frequency
· fully overlapping in both time and frequency
· partially or non-overlapping in frequency, partially or fully overlapping in time

Proposal: we propose the following modifications for FG 40-6-x
	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
Supports one or more of the following choices:
a)fully/partially overlapping PUSCHs in time and non-overlapping in frequency
b)fully overlapping in both time and frequency
c)partially or non-overlapping in frequency, partially or fully overlapping in time

	· 

	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
Supports one or more of the following choices:
a)fully/partially overlapping PUSCHs in time and non-overlapping in frequency
b)fully overlapping in both time and frequency
c)partially or non-overlapping in frequency, partially or fully overlapping in time

	· 


Conclusion
In this contribution remaining issues for UE features list for NR MIMO Evolution WI for UTCI, two-TA, CSI and STxMP topics. The following proposals are made.
Proposals for modification to 40-1-x:
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based intra and inter-cell multi-TRP with single activated TCI codepoint per CC
	

	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra and inter-cell multi-TRP with multiple activated TCI codepoints per CC
	

	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based intra and inter-cell multi-TRP with single activated TCI codepoint per CC
	

	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra and inter-cell multi-TRP with multiple activated TCI codepoints per CC
	

	40. NR_MIMO_evo_DL_UL
	40-1-2b
	Support of two default joint/DL TCI states for single-DCI multi-TRP
	Note: Applies to FR2

	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset 

	40. NR_MIMO_evo_DL_UL
	40-1-4a
	Support of PDSCH DMRS ports QCLed with DL RSs of both indicated TCI states with respect to QCL-Type A
	

	40. NR_MIMO_evo_DL_UL
	40-1-4b
	Support of PDSCH DMRS ports QCL with a subset of QCL-Type A parameters for second indicated TCI state
	



Proposals for modification to 40-2-x:
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
1. Maximum number of n-TimingAdvanceOffset values per serving cell
2. Whether the overlapping duration of the later of the two UL transmissions is reduced
	Note: If STxMP PUSCH+PUSCH is configured, component 2 is not applicable

	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
1. Maximum number of n-TimingAdvanceOffset values per serving cell
2. Whether the overlapping duration of the later of the two UL transmissions is reduced
	Note: If STxMP PUSCH+PUSCH is configured, component 2 is not applicable



Proposals for modification to 40-3-x:
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously (per band and per BC)
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG

	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	For mode 1 (if supported) and mode 2.

	40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	For mode 1 (if supported) and mode 2.

	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously (per band and per BC)
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG

	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	For mode 1 (if supported) and mode 2.

	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	For mode 1 (if supported) and mode 2.

	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 for Rel-16-based CJT type-II codebook
Support for 2NN1N2 >32 for Rel-17-based CJT type-II codebook

	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously (per band and per BC)


	40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook.
Additional support for dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook.
	



Proposal: we propose the following modifications for FG 40-3-x: 
	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously (per band and per BC)

	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement (per band and per BC)



Proposal: we propose the following modifications for FG 40-6-x
	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
Supports one or more of the following choices:
a)fully/partially overlapping PUSCHs in time and non-overlapping in frequency
b)fully overlapping in both time and frequency
c)partially or non-overlapping in frequency, partially or fully overlapping in time

	· 

	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
Supports one or more of the following choices:
a)fully/partially overlapping PUSCHs in time and non-overlapping in frequency
b)fully overlapping in both time and frequency
c)partially or non-overlapping in frequency, partially or fully overlapping in time

	· 
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