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[bookmark: _Ref521334010]Introduction
In this contribution, we discuss remaining issues on UE features for NES and BWP without restriction.
Discussion
NES
In RAN1#115, the UE feature of NES was discussed with the agreements as follows,
Agreement: The following two components for FG 42-1 are confirmed, i.e., the square brackets and yellow highlighting are removed:
· 1. The max number of sub-configurations Lmax in one CSI report configuration
· 2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration

Agreement:
· The following new components for FG 42-1 are introduced:
· Support of single-panel type 1 codebook 

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	[bookmark: _Hlk156259945]Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	42. Netw_Energy_NR 
	42-4
	Cell DTX and/or DRX operation based on RRC configuration [with one DTX and/or DRX configuration per cell] 
	1. Support of cell DTX and/or DRX operation [with one DTX and/or DRX configuration per cell] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX and/or DRX operation [with one DTX and/or DRX configuration per cell] 
	FFS
	No
	No
	N/A
	Component 1 candidate values: {cell DTX only, cell DRX only, both}

FFS: supported number of cell DTX/DRX patterns per cell group

Note: RAN2 may add additional details 
	Optional with capability signaling





Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	[bookmark: _Hlk156260065]Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	42. Netw_Energy_NR 
	42-4
	Cell DTX and/or DRX operation based on RRC configuration 
	1. Support of cell DTX and/or DRX operation  by RRC configuration
	
	Yes
	
	UE does not support Cell DTX and/or DRX operation 
	FFS Per band
	No
	No
	N/A
	Component 1 candidate values: {cell DTX only, cell DRX only, both}

Note: RAN2 may add additional details 
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format 2_9 
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI 2_9
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by DCI format 2_9 
	FFS Per band
	No
	No
	N/A
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

FFS: merge this FG with FG 42-4
	Optional with capability signaling





Agreement:
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by agreed in previous meeting, and 
· X=N for AP-CSI-RS resource
· X=L for P-CSI-RS resource and SP-CSI-RS resource
· The following is deleted/not confirmed in FG 42-1: “FFS: whether to have separate rows for type 1 or 2”
· Confirm the components 3/4/5/6 in FGs 42-1 and 42-2 in yellow in R1-2310635 for both type 1 and type 2 (in case of 42-1)
· Agree the following candidate values
· Supported max # simultaneous NZP-CSI-RS resources per CC
· Reusing legacy candidate values {1, 2, 3 … 32} 
· Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Reusing legacy candidate values {8, 16, 24, … 128 }
· Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Reusing legacy candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
· Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Reusing legacy candidate values {8, 16, 24, …, 248, 256}
· For FG 42-1, introduce a new component with candidate values {type1, type2, type1and2}
· Different candidate values can be signalled for type 1 and type 2 in FG 42-1 and PD in FG 42-2
· FFS: different values for joint operation

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	42. Netw_Energy_NR
	442-1
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one [port subset configuration/list of CSI-RS IDs] [for each of periodic and aperiodic CSI reporting]
[12. The max number of sub-configurations Lmax in one CSI report configuration]
[23. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration]
[34. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
45. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
57. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
8. Support of single-panel type 1 codebook
 
	FFS
	yyes
	
	UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	NNo
	N/A
	Component 1 candidate values: {SD-type1, SD-type2, SD-type1and2}
[Component 12 candidate values for P-CSI report: FFS
Component 12 candidate values for A-CSI report: FFS
Component 23 candidate value(s): FFS]
[Component 34 candidate value(s): FFS 
SD Type 1: {1, 2, 3 … 32}
SD Type 2: {1, 2, 3 … 32}
Component 45 candidate value(s): FFS 
SD Type 1: {8, 16, 24, … 128 }
SD Type 2: {8, 16, 24, … 128 }
Component 56 candidate value(s): FFS 
SD Type 1: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
SD Type 2: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
Component 67 candidate values: FFS] 
SD Type 1: {8, 16, 24, …, 248, 256}
SD Type 2: {8, 16, 24, …, 248, 256}
FFS: different values for joint operation
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling




The support of the spatial and power domain adaptation requires additional UE CSI measurements and reports when some TxRUs are turned off.   A number of TxRUs turning off and generating a new number of antenna ports or beam pattern is indicated as an antenna sub-configuration of the full antenna configuration.  The additional CSI reports of sub-configurations with each CSI report associated with one sub-configuration will be fed back to the gNB for dynamic link adaptation.  Multiple CSI reports associated with full antenna configuration and sub-configurations are included in all CSI report type; they are aperiodic CSI report, semi-persistent CSI report, and periodic CSI report.   The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability since the measurements of configured CSI-RS resource(s) are the same.  In RAN1#115, the maximum number of SP-CSI measurements were agreed to be the same as that of P-CSI.   
[bookmark: _Hlk146539140][bookmark: _Hlk146544131] Since the additional CSI measurements of antenna sub-configuration would be provisioned by the UE at each band.  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE) regardless if it is Type 1 or Type 2 antenna adaptation.  For Type 1 antenna adaptation, the additional number of CSI measurements for CSI feedbacks in a CSI report is based on the measurements of a CSI-RS resource set.   The maximum number of CSI measurements N from a CSI-RS resource set should be based on UE capability in additional CSI measurements and computation.   The maximum number of CSI measurements N in a CSI report would depend on the number of network operation of spatial adaptation for network energy saving.    The spatial domain adaptation relies on the ON/OFF of the TxRU to achieve the network energy saving.  The transition time of the TxRU ON/OFF would be the deciding factor.  The power amplifier of the TxRU would demands range of ms to stabilize the Tx power setting and would not be able to dynamically shutting down and turning on.   Thus, the TxRU ON/OFF would not be substantially frequent at the gNB for spatial adaptation.  The number of the CSI measurements of sub-configurations should not be large.  Thus, the maximum number of CSI measurements of antenna sub-configurations in a CSI report should be set to 4.  The maximum number of sub-configurations L for UE to support should be based on the possibility of spatial and power adaptations by the network.  The level of the power adaptations would not see much network energy saving gain.  Thus, the majority of the spatial and power adaptation is different spatial domain configurations.   The maximum number of spatial and power domain sub-configurations should be set to 8.  
For joint operation of spatial and power domain adaptation, the maximum number of sub-configuration and the CSI reports should remain the same since the joint operation should not increase the additional complexity.   
[bookmark: _Hlk146555762]Proposal 1:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands for each UE (per UE).
Proposal 2:  The maximum number of antenna sub-configurations LMax for UE to support should be set to 8 with candidate values {1, 2, 4, 8} for spatial and/or power domain adaptation.  
Proposal 3: The maximum number of sub-configuration and the CSI reports for joint operation of spatial and power domain adaptation for NES should remain the same.

BWP without restriction 
FG 53-2 was introduced to support Option B-1-2, i.e. using larger BW covering SSB outside active BWP with interruptions. However, in RAN#102, it was agreed to remove Option B-1-2 and WID was updated accordingly in RP-233999. Therefore, it is proposed to remove FG 53-2 from RAN1 Rel-18 NR UE feature list.
Proposal 4: Remove FG 53-2 from RAN1 Rel-18 NR UE feature list.

Conclusion
In this contribution, we discussed remaining issues on UE features for NES and BWP without restriction with following proposals.
Proposal 1:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands for each UE (per UE).
Proposal 2:  The maximum number of antenna sub-configurations LMax for UE to support should be set to 8 with candidate values {1, 2, 4, 8} for spatial and/or power domain adaptation.  
Proposal 3: The maximum number of sub-configuration and the CSI reports for joint operation of spatial and power domain adaptation for NES should remain the same.
Proposal 4: Remove FG 53-2 from RAN1 Rel-18 NR UE feature list.
[bookmark: _GoBack]
