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1	Introduction
In this contribution, we provide our views on the UE features for network energy savings. 
[bookmark: _Ref178064866]2	Discussion and views on FGs for NES
Before discussing FGs for NES, we first highlight the issue related to resource/port counting which is also discussed in the companion maintenance paper [2]. 
2.1	Counting of active CSI-RS resources/ports

The issues relating to specification aspects and UE feature related aspect for counting of active CSI-RS resources/ports are described in our companion paper in [2]. Details can be found in Issue #1 in section 2 of [2]. Below we list the relevant points for UE feature discussions. 
· [bookmark: _Toc146881420]For PD and Type-1 SD, support 3 as the minimum UE capability on the number of active CSI-RS resources per CC.
· [bookmark: _Toc146881421]For Type-1 SD adaptation, support 56 as the minimum UE capability on the number of active CSI-RS antenna ports per CC. 
· [bookmark: _Toc146881422]For PD adaptation, support 96 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
· [bookmark: _Toc146881423]For Type-2 SD, support 8 as the minimum UE capability on the number of active CSI-RS resources per CC.
· [bookmark: _Toc146881424]For Type-2 SD adaptation, support 64 as the minimum UE capability on the number of active CSI-RS antenna ports per CC. 
· Support configuration of a maximum of Lmax = 8 sub-configurations in a CSI-ReportConfig.

2.2	Views on FGs for NES

Below are updates suggested for the NES FGs and our proposed updates are shown in the FG table in Annex A.

Spatial and power domain adaptations 
· Separate indications (FG) should be introduced for Type 1 SD, Type 2 SD. 
· 42-1 is limited to Type 1 SD, while 42-1’ is introduced for Type 2 SD.  
· FG 42-1 
· FG name: Update to include “containing port subset configuration”. 
· FG description: Update to reflect that this FG is for Type 1 SD only
· 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]
· Component 1: OK to confirm with following updates.
· The max number of sub-configurations Lmax in one CSI report configuration
· Candidate value set: [2],[3],[4],[5],[6],[7],[8] for P-CSI report, [3],[4],[5],[6],[7],[8] for AP-CSI report
· Component 2:  OK to confirm with following updates. 
· Report of N CSI(s)  in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting. 
· Note: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
· Candidate value set for component 2: There is no need for defining candidate values for component 2.
· Components 3: OK to confirm with below update, 
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Suggested candidate value set for component 3: {[3],[4], …. [32]}
· Component 4: OK to confirm with below update. 
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Suggested candidate value set for component 4: { [56],[64], [72] …. [256]}
· Component 5: OK to confirm with below update.
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Suggested candidate value set for component 5 {[56],[64], [72] …. [256]}
· Component 6: OK to confirm with below update.
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs.
· Suggested candidate value set for component 6: {[5], [6],…..[64]}
· Introduce (New) Component 7 for UE to indicate whether it supports periodic CSI reporting and/or aperiodic CSI reporting based on sub-configurations. This is beneficial to avoid potential issues in IODT testing that may result if a coarser granularity for the capability indication is used.
· Component description: "7) Supported CSI reporting type“
· Candidate value set for component 7: bitmap indicating support/not support of the following: 1) periodic CSI reporting, 2) aperiodic CSI reporting
· (New) FG 42-1’
· This is new FG for Type 2 SD only.
· Same structure as FG 42-1 (as described above), except ‘port subset configuration’ is replaced with ‘list of CSI-RS IDs’ and below update for component 4. 
· Suggested candidate value set for component 4 and 5: { [64],[72]…. [256]}
· Suggested candidate value set for component 3 and 6: {[8],[9]…. [32]}
· FG 42-1a (spatial domain adaptation for semi-persistent CSI reporting)
· FG description: Update to reflect that this FG is for Type 1 SD only
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one [port subset configuration/list of CSI-RS IDs] for semi-persistent CSI reporting
· Component 1: OK to confirm with following updates.
· Candidate value set: [2],[3],[4],[5],[6],[7],[8] for SP-CSI report
· Component 2:  OK to confirm with following updates. 
· Report of N CSI(s)  in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L)
· Note: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
· Candidate value set for component 2: There is no need for defining candidate values for component 2
· Regarding  [FFS: max number of L and/or N across all CCs], the L and N are applicable per report configuration and hence there is no need to indicate these across all CCs. 
· (New) FG 42-1b (spatial domain adaptation for semi-persistent CSI reporting)
· This is for Type 2 SD only.
· Same structure as FG 42-1a (as described above), except ‘port subset configuration’ is replaced with ‘list of CSI-RS IDs’.
· FG 42-2 (Power domain adaptation) 
· Components 1,2,3,4,5,6 
· Same updates as for FG 42-1, except with below update for component 4 and 5
· Suggested candidate value set for component 4 and 5: { [96],[104], [112] …. [256]}
· (New) component 7 
· Same changes as for FG 42-1
· FG 42-2a (Power domain adaptation for semi-persistent reporting) 
· 	Components 1,2
· Same updates as for FG 42-1a
· (New) FG 42-3a
· This is a new FG for joint PD+SD adaptation Type 1 for periodic and aperiodic reporting
· FG name: Joint Spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) port subset configuration and b) power offset for periodic and aperiodic CSI reporting 
· Pre-requisites: [42-1 and 42-2]
· Discuss further details after progress on basic FGs
· (New) FG 42-3b
· This is a new FG for joint PD+SD adaptation Type 2 for periodic and aperiodic CSI reporting 
· FG name: Joint Spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) list of CSI-RS ID(s) and b) power offset for periodic and aperiodic CSI reporting 
· Pre-requisites: [42-1’ and 42-2]
· Discuss further details after progress on basic FGs
· (New) FG 42-3c
· This is a new FG for joint PD+SD adaptation Type 1 for semi-persistent CSI reporting
· FG name: Joint Spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) port subset configuration and b) power offset for semi-persistent CSI reporting 
· Pre-requisites: [42-1, 42-2, 42-1a and 42-2a]
· Discuss further details after progress on basic FGs
· (New) FG 42-3d
· This is a new FG for joint PD+SD adaptation Type 2 for semi-persistent CSI reporting 
· FG name: Joint Spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) list of CSI-RS ID(s) and b) power offset for semi-persistent CSI reporting 
· Pre-requisites: [42-1’, 42-2, 42-1b and 42-2a]
· Discuss further details after progress on basic FGs

Cell DTX/DRX
· FG 42-4
· Regarding supported number of cell DTX/DRX patterns per CG, we do not see the need to support such a component indication. According to RAN2 agreements, at most 2 patterns are supported per cell group and the same should be applicable for the cell DTX functionality. Details of how the patterns are aligned, etc is anyways being addressed by RAN2. 
· Per-band capability
· FG 42-4a
· This should be a separate FG since cell DTX/DRX can be operated without need for DCI based activation deactivation.
· Regarding “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5”, this FFS can be deleted as “both” from 42-4 is also applicable for FG 42-5
· Per UE capability - the functionality supported is very clear from the FG description i.e. UE can process DCI 2_9 for cell DTX/DRX (de)activation.
Conclusion
In this contribution, we discuss the UE features for Rel-18 network energy savings work item. 
Our proposed FG updates for network energy savings are shown in Annex A. 
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Annex A (Proposed updates to the NES FGs)
	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
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing port subset configuration [for periodic and aperiodic CSI reporting] 
	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]
[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, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[3. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier,Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
6. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
7. Supported CSI reporting type
	
	Yes
	
	UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report: FFS[2],[3],[4],[5],[6],[7],[8]
Component 1 candidate values for A-CSI report: FFS[3],[4] ,[5],[6],[7],[8]
Component 2 candidate value(s): FFS 
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]
[Component 3 candidate value(s): FFS [3],[4], …. [32]
Component 4 candidate value(s): FFS [56],[64], [72] …. [256]
Component 5 candidate value(s): FFS [56],[64], [72] …. [256]
Component 6 candidate value: FFS [5],[6], …. [32]]
Component 7 candidate value: bitmap indicating support/not support of : a) periodic CSI reporting, b) aperiodic CSI reporting 
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1’
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing list of CSI-RS IDs for periodic and aperiodic CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one list of CSI-RS IDs for each of periodic and aperiodic CSI reporting
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, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting
3. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier,Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
6. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported CSI reporting type
	
	Yes
	
	UE does not support spatial domain adaptation for periodic and aperiodic CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for P-CSI report: [2],[3],[4],[5],[6],[7],[8]
Component 1 candidate values for A-CSI report: [3],[4] ,[5],[6],[7],[8]
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
Component 3 candidate value(s): [8],[9], …. [32]
Component 4 candidate value(s): [64],[72], [80] …. [256]
Component 5 candidate value(s): [64],[72], [80] …. [256]
Component 6 candidate value: [8],[9], …. [32]
Component 7 candidate value: bitmap indicating support/not support of : a) periodic CSI reporting, b) aperiodic CSI reporting 

	Optional with capability signaling

	42. Netw_Energy_NR
	42-1a
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing port subset configuration for semi-persistent CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one [port subset configuration/list of CSI-RS IDs] for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration. where (1 <=N<=L)
[bookmark: _Hlk148969940][FFS: max number of L and/or N across all CCs]
	42-1 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS[2],[3],[4],[5],[6],[7],[8]

Component 2 candidate value(s): FFS]

Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH

Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH

Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC

FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1b
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing list of CSI-RS IDs for semi-persistent CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one list of CSI-RS IDs for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration. where (1 <=N<=L)

	42-1 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS[2],[3],[4],[5],[6],[7],[8]

Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH

Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH

Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]

	Optional with capability signaling

	42. Netw_Energy_NR 
	42-2
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset [for each of periodic and aperiodic CSI reporting]
[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, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[3. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier,Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
6. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
7. Supported CSI reporting type
	
	Yes
	
	UE does not support power domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report: FFS[2],[3],[4] ,[5],[6],[7],[8]
Component 1 candidate values for A-CSI report: FFS[3],[4] ,[5],[6],[7],[8]
Component 2 candidate value(s): FFS 
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]
[Component 3 candidate value(s): FFS [3],[4], …. [32]
Component 4 candidate value(s): FFS [96],[104], [112] …. [256]
Component 5 candidate value(s): FFS [96],[104], [112] …. [256]
Component 6 candidate value: FFS [5],[6], …. [32]]
Component 7 candidate value: bitmap indicating support/not support of : a) periodic CSI reporting, b) aperiodic CSI reporting 
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling

	42. Netw_Energy_NR
	42-2a
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration where (1 <=N<=L)
FFS: max number of L and/or N across all CCs
	42-2
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS[2],[3],[4],[5],[6],[7],[8]

Component 2 candidate value(s): FFS]

Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH

Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH

Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC

FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling

	
	42-3a
	Spatial and domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) port subset configuration and b) power offset for periodic and aperiodic CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one or both of a) port subset configuration and b) power offset for each of periodic and aperiodic CSI reporting
FFS details
	[42-1 and 42-2]
	
	
	
	
	
	
	
	
	

	
	42-3b
	Spatial and domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) list of CSI-RS ID(s) and b) power offset for periodic and aperiodic CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one or both of a) list of CSI-RS ID(s) and b) power offset for each of periodic and aperiodic CSI reporting
FFS details
	[bookmark: _Hlk146837720][42-1’ and 42-2]
	
	
	
	
	
	
	
	
	

	
	42-3c
	Spatial and domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) port subset configuration and b) power offset for semi-persistent CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one or both of a) port subset configuration and b) power offset for semi-persistent CSI reporting
FFS details
	[bookmark: _Hlk146837736][42-1, 42-2, 42-1a and 42-2a]
	
	
	
	
	
	
	
	
	

	
	42-3d
	Spatial and domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing list of CSI-RS IDs and/or power offset for semipersistent CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing list of CSI-RS IDs and/or power offset for semi-persistent CSI reporting
FFS details
	[bookmark: _Hlk146837752][42-1’, 42-2. 42-1b and 42-2a]
	
	
	
	
	
	
	
	
	

	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
	Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	FFS
Per band
	No
	No
	N/A
	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

	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 UE
	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




