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Introduction
This paper provides our views on Rel-18 UE features for NR MIMO Evolution. Detailed proposals are described in the following sections.
Views on UE features for NR MIMO Evolution
[bookmark: _Ref36545193]Views on UE features for Multi-TRP Enhancements
UE Features for Multi-TRP Enhancements
for M-DCI case
Separate rows intra-cell and inter-cell multi-TRP for M-DCI case
In current NR, whether a UE can support inter-cell MTRP can be reported by separate capability signaling. Therefore, we don’t see the need to introduce separate rows for TCI update for intra-cell and inter-cell multi-TRP schemes since the unified TCI framework extension is “unified” for all MTRP schemes.
Proposal 1: No need to introduce separate rows for intra-cell and inter-cell multi-TRP for M-DCI case

Views on UE Features for CSI Enhancements
In this section, we continue the discussion on UE features for CSI enhancement based on the set of UE features agreed in RAN1# 113 and RAN1# 114.
TDCP
The Number of TDCP reports:
In RAN1#113, an FG for the “Number of CSI-RS resources for TDCP” is agreed. This includes both per-CC and across-CC resources, as well as configured and simultaneous resources. The configured resources can be used in different ways to create various TDCP reports. Hence, we propose adding a separate FG to indicate the maximum number of active (simultaneous) and configured TDCP reports that the UE supports, for both per-CC and across-CC.
Proposal 10: Add an FG to indicate the “Maximum number of TDCP reports” per-CC and across-CC, with indicators for both the total number of configured reports and for active reports in each case:
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-x
	Maximum number of TDCP reports
	1. Maximum number of configured TDCP reports per-CC.
2. Maximum number of configured TDCP reports across-CC.
3. Maximum number of active TDCP reports per-CC.
4. Maximum number of active TDCP reports across-CC.
	
	



The Number of delay values with phase reporting:
The “Number of delay values” and “Phase report” are two other FGs agreed for TDCP. The current agreement allows the UE to signal capability for phase reporting for all TDCP coefficients, or for none of them. We propose allowing more flexibility in the capability report, where UEs can signal the number of delay values with phase reporting switched on in a separate FG.
Proposal 11: Add a new component for the FG “Number of delay values” (FGI 40-3-3-2) to indicate the number of supported delay values with phase reporting switched ON:
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	1. Number Y>1 of delay values
2. Number  of delay values with phase reporting switched on
	
	Optional with UE capability



A-TRS based TDCP reporting:
Since aperiodic TRS (A-TRS) is an optional UE feature, we propose adding a separate FG to indicate whether UE supports TDCP reporting based on A-TRS.
Proposal 12: Add an FG for “Aperiodic-TRS-based” to indicate whether the UE supports TDCP reporting based on Aperiodic-TRS:
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-x
	Aperiodic-TRS-based
	1. A Flag to indicate support of aperiodic-TRS-based TDCP reporting.
	
	Optional with UE capability



Number of CPUs:
In RAN1-114, we have the following agreement regarding the number of CPUs

RAN1 #114 Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured, regarding CPU occupation, the value of X={1,2} is reported and not dependent on the configured value of D or whether phase reporting is ON/OFF
Proposal 13: Add an FG for “Number of CPUs” to indicate the value 
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-x
	Number of CPUs
	1. The value for , where the number of CPUs  
	
	Optional with UE capability



Number of periodic TRS sets:
RAN1 #114 Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of  (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional
Proposal 14: Add an FG for the “Number of periodic TRS sets” to indicate the value(s) supported by UE.
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-x
	Number of periodic TRS
	1. Number of supported periodic TRS sets  
	
	Optional with UE capability



CSI enhancements for CJT
RAN1# 113 Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  

RAN1# 114 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

Based on this agreement, we have the following proposal:

Proposal: Introduce the capability on number of CPUs occupied per active CSI-RS resource for Rel-18 Type II codebook for CJT.

RAN1# 113 Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Based on this agreement, we have the following proposal:

Proposal: Introduce the UE capability on CSI computation time for Rel-18 Type II codebook for CJT.

In summary, we suggest the following changes to the UE feature table for Rel-18 Type II codebook for mTRP CJT:

Proposal: Support the following addition to FG 40-3-1

	Feature
	Index
	Feature Group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	1. Value of X for CPU occupation (OCPU = X.NTRP) when NTRP >  1
2. Capability index on CSI computation time
	Component 1 candidate values {1,1.5,2}
Component 2 candidate values {1,2}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	1. Value of X for CPU occupation (OCPU = X.NTRP) when NTRP >  1
2. Capability index on CSI computation time
	Component 1 candidate values {1,1.5,2}
Component 2 candidate values {1,2}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode 1
	1. Value of X for CPU occupation (OCPU = X.NTRP) when NTRP >  1
2. Capability index on CSI computation time
	Component 1 candidate values {1,1.5,2}
Component 2 candidate values {1,2}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	1. Value of X for CPU occupation (OCPU = X.NTRP) when NTRP >  1
2. Capability index on CSI computation time
	Component 1 candidate values {1,1.5,2}
Component 2 candidate values {1,2}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	1. Value of X for CPU occupation (OCPU = X.NTRP) when NTRP >  1
2. Capability index on CSI computation time
	Component 1 candidate values {1,1.5,2}
Component 2 candidate values {1,2}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1   
	1. Value of X for CPU occupation (OCPU = X.NTRP) when NTRP >  1
2. Capability index on CSI computation time
	Component 1 candidate values {1,1.5,2}
Component 2 candidate values {1,2}
	Optional with capability signalling



CSI enhancements for high/medium UE velocities
In RAN1# 111, it was agreed to support the value of DD unit size  for AP-CSI-RS, and in RAN1# 112, it was further agreed to support  for AP-CSI-RS and  CSI-RS periodicity for P/SP-CSI-RS.
RAN1# 112 Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter d (in slots), 
· for P/SP-CSI-RS, support d equal to the periodicity of the CSI-RS resource 
· for AP-CSI-RS, also support d =1

While agreeing to support  it was observed by many companies that this feature requires UE to perform per-slot channel interpolation in addition to channel prediction, which increases UE complexity. Therefore, we propose to include  as part of the basic feature group, and an additional UE capability for supporting d =1.  

Proposal: Include the support of DD unit size  for AP-CSI-RS and  CSI-RS periodicity for P/SP-CSI-RS in the basic feature group of Doppler CSI.

Proposal: Include a new feature group for the support of DD unit size  for AP-CSI-RS.

In RAN# 113, two UE capabilities were agreed for CSI computation timeline:
RAN1# 113 Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’

Based on this agreement, we have the following proposal:

Proposal: Introduce the UE capability on CSI computation time for Rel-18 Type II doppler codebook.

In summary, we suggest the following changes to the UE feature table for Rel-18 Type II doppler codebook:

Proposal: Support the following addition to FG 40-3-2

	Feature
	Index
	Feature Group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler CSI
	1. Support of DD unit size d=m when A-CSI-RS is configured for CMR
2. Support of DD unit size d= CSI-RS periodicity when P/SP-CSI-RS is configured for CMR
3. Capability index on CSI computation time
	Component 3 candidate values {1,2}
	Optional with capability signalling


	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-17-based doppler measurement
	1. Support of DD unit size d=m when A-CSI-RS is configured for CMR
2. Support of DD unit size d= CSI-RS periodicity when P/SP-CSI-RS is configured for CMR
3. Capability index on CSI computation time
	Component 3 candidate values {1,2}
	Optional with capability signalling


	40. NR_MIMO_evo_DL_UL
	40-3-2-x
	Support of DD unit size d=1
	Support of DD unit size d=1 when A-CSI-RS is configured for CMR

	
	Optional with capability signalling




Views on UE Features for Enhanced Uplink Transmission
Views on UE Features for UL Precoding Indication for Multi-Panel Transmission
FG 40-6-3a/ FG 40-6-3b
We don’t see the need to signal the UE can support what types of overlapping in time/frequency domain, i.e., any type of overlapping/non-overlapping should be supported as baseline. There is no such capability for Rel-16 M-DCI based PDSCH+PDSCH.
Proposal 25: No need to introduce separate rows for the following, i.e., any type of overlapping/non-overlapping should be supported as baseline
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· Fully overlapping in both frequency and time
· Fully overlapping in frequency, partially overlapping in time
· Partially or non-overlapping in frequency, partially or fully overlapping in time

FG 40-6-5
In this FG, based on the following agreement, supporting Alt1 and/or Alt2 is subject to UE capability. Thus, a UE can report a value from the candidate {JointULandDL, ULOnly, both JointULandDL and ULOnly}.
	Agreement
To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability



Proposal 27: Support the following candidate value for the component “Support grouped-based beam reporting for STx2P” in FG 40-6-5
· {JointULandDL, ULOnly, both JointULandDL and ULOnly}
