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1. Introduction
In this contribution, we provide our views on Rel-18 UE features for NR MIMO evolution.
2. UE feature for unified TCI framework extension for multi-TRP
	Agreement@RAN1#114
On unified TCI framework extension for S-DCI based MTPR, a UE capability is used as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2 if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2
· Note: Whether to reuse the legacy UE capability (timeDurationForQCL) as the threshold and corresponding candidate values are discussed in Rel-18 UE feature AI


In RAN1#114 meeting [1], it has been agreed that a UE capability is used as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2 if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2. If the UE doesn’t support the capability of two default beams, UE must determine a default beam to buffer PDSCH before the threshold, the threshold should include the time for both DCI decoding and beam switching. In Rel-15, the TCI state of PDSCH is indicated in the DCI, before DCI decoding, UE does not know the TCI state of PDSCH, so a larger time is needed for preparing the Rx beam for PDSCH reception. In Rel-18, the TCI state for PDSCH reception is one or both TCI states that UE applied for unified TCI, which are already known for UE. After DCI decoding, UE only needs to determine whether one or both TCI states are used for PDSCH reception, so the time for PDSCH Rx beam preparing time is smaller than Rel-15. It has been agreed that before the threshold, the first indicated joint/DL TCI state is used for PDSCH reception. If some advanced UE could support a threshold smaller than legacy UE capability (timeDurationForQCL), it will be beneficial for gNB to choose a suitable TRP for PDSCH transmission when the scheduling gap is small. So, A new UE capability smaller than legacy UE capability (timeDurationForQCL) is introduced as the threshold for PDSCH reception. Similarly, a new UE capability smaller than the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) can be also introduced as the threshold for AP CSI-RS reception.
Proposal 1: A new UE capability smaller than legacy UE capability (timeDurationForQCL) is introduced as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2.
Proposal 2: A new UE capability smaller than legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) is introduced as the threshold for AP CSI-RS reception.

3. UE feature for CSI enhancement
For CJT CSI enhancement
Rel-18 CJT codebook is the refinement of Rel-16/Rel-17 based codebook. In Rel-16/Rel-17 based codebook, the feature for finer granularity of FD basis selection, i.e., R = 2, is an optional feature. Currently we have agreed what support of mode 1 and mode 2 will be separate features and have different prerequisites, so it is better to have accurate description for the support of R=2. It is suggested to spilt FG 40-3-1-3 for mode 1 and mode 2. For the same reason, for FG 40-3-1-4/40-3-1-7/40-3-1-8, it should be spilt for mode 1/2.
Proposal 3: For FG 40-3-1-3/40-3-1-4/40-3-1-47/8, support to spilt for mode 1/2:
	Features
	Index
	Feature group
	Components

	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)

	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
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)

	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)

	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)



In RAN1#114 meeting, we have the following agreement on the CPU occupation for Rel-18 CJT codebook:
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability


[bookmark: _Hlk145439664]So, we suggest that the component of value of X for CPU occupation should be introduced for FG 40-3-1-1/40-3-1-5 and the candidate value could be {1, 1.5, 2}: 
Proposal 4: For FG 40-3-1-1/40-3-1-1, support to introduce the component of value of X for CPU occupation:
	Features
	Index
	Feature group
	Components
	Note

	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: 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
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
The value of X for CPU occupation
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	Candidate value X for CPU occupation {1, 1.5, 2}

	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: 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
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
The value of X for CPU occupation
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	Candidate value X for CPU occupation {1, 1.5, 2}


[bookmark: _Hlk134707372]
For CSI enhancement for mobility
In RAN1#114 meeting, we have the following agreement on the CPU occupation and Z associated with P/SP-CSI-RS for Rel-18 codebook for high/medium velocities:
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}

Agreement
[bookmark: _Hlk145440400]For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions



So, we suggest that the component of value of X for CPU occupation should be introduced for FG 40-3-2-1/40-3-2-4 and the candidate value could be {2/3, 1, 2, 3}, the component of value of W regarding Z associated with P/SP-CSI-RS should be introduced for FG 40-3-2-1/40-3-2-4: 
Proposal 5: For FG 40-3-2-1/40-3-2-4, support to introduce the component of value of X for CPU occupation and the component of value of W regarding Z associated with P/SP-CSI-RS:
	Features
	Index
	Feature group
	· Components
	Note

	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
· The value of X for CPU occupation
· The value of W regarding Z associated with P/SP-CSI-RS
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
	Candidate value X for CPU occupation {2/3, 1, 2, 3}

	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
· The value of X for CPU occupation
· The value of W regarding Z associated with P/SP-CSI-RS
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
	Candidate value X for CPU occupation {2/3, 1, 2, 3}



For TDCP enhancement
In RAN1#114 meeting, we have the following agreement on supported values of KTRS (number of configured TRS resource sets) for TDCP enhancement:
	Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of KTRS (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional



So, we suggest introducing the candidate values {1, 2, 3} for the maximum number of TRS resource sets for FG 40-3-3-6:
Proposal 6: For FG 40-3-3-6, support to introduce the candidate value {1, 2, 3} for the maximum number of TRS resource sets:
	Features
	Index
	Feature group
	Components
	Note

	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	[bookmark: _Hlk145441419]Maximum number of TRS resource sets in a report configuration
	Maximum number of TRS resource sets in a report configuration
	Candidate value {1, 2, 3}




4. Conclusion
Proposal 1: A new UE capability smaller than legacy UE capability (timeDurationForQCL) is introduced as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2.
Proposal 2: A new UE capability smaller than legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) is introduced as the threshold for AP CSI-RS reception.
Proposal 3: For FG 40-3-1-3/40-3-1-4/40-3-1-47/8, support to spilt for mode 1/2:
	Features
	Index
	Feature group
	Components

	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)

	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
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)

	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)

	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)


Proposal 4: For FG 40-3-1-1/40-3-1-1, support to introduce the component of value of X for CPU occupation:
	Features
	Index
	Feature group
	Components
	Note

	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: 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
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
The value of X for CPU occupation
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	Candidate value X for CPU occupation {1, 1.5, 2}

	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: 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
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
The value of X for CPU occupation
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	Candidate value X for CPU occupation {1, 1.5, 2}


Proposal 5: For FG 40-3-2-1/40-3-2-4, support to introduce the component of value of X for CPU occupation and the component of value of W regarding Z associated with P/SP-CSI-RS:
	Features
	Index
	Feature group
	· Components
	Note

	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
· The value of X for CPU occupation
· The value of W regarding Z associated with P/SP-CSI-RS
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
	Candidate value X for CPU occupation {2/3, 1, 2, 3}

	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
· The value of X for CPU occupation
· The value of W regarding Z associated with P/SP-CSI-RS
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
	Candidate value X for CPU occupation {2/3, 1, 2, 3}


Proposal 6: For FG 40-3-3-6, support to introduce the candidate value {1, 2, 3} for the maximum number of TRS resource sets:
	Features
	Index
	Feature group
	Components
	Note

	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	Maximum number of TRS resource sets in a report configuration
	Candidate value {1, 2, 3}
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