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1. Introduction

This contribution discusses our views on the remaining aspects in defining UE features for NES.

2. Discussion on UE features for NES
One discussion related to the active CSI-RS resource/ports counting is on whether RAN1 supports new UE capability parameters for NES on the maximum number of simultaneous ports and the maximum number of simultaneous resources with new minimum values of the value range. The main motivation of such new capabilities is to avoid the case that UE reports low maximum numbers while reporting its capability of supporting spatial/power domain adaptation technique. However, the network should consider such case as an error case and does not configure UE with CSI report config including CSI report sub-configurations. Our view is that if a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous ports and the supported maximum number of simultaneous resources.
The existing supported maximum numbers of simultaneous ports and the supported maximum numbers of simultaneous resources in FG 2-33 covers all UE types (from RedCap UEs to eMBB UEs) and all NR bands. Increasing minimum values effectively limits the usage of the feature to highly capable eMBB UEs and to a few bands, which could subsequently limit the usefulness of the feature.
	1. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g., antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



Last but not least, it should also be noted that having new minimum numbers for the supported maximum number of simultaneous ports and the supported maximum number of simultaneous resources, which are higher than the respective legacy numbers (as being specified in FG 2-33), goes against the WI objective.
Proposal 1: RAN1 does not introduce new UE capability parameters on the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources for NES.
· Note: If a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources. 

Spatial domain adaptation 
Proposal 2: Adopt the update in blue for FGs supporting spatial domain adaptation.
	42. Netw_Energy_NR
	42-1
	Spatial 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 [port subset configuration/list of CSI-RS IDs] [for each of periodic and aperiodic CSI reporting]
[1. The max number of sub-configurations L in one CSI report configuration]
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.]
[3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. 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]
	
	Yes
	
	UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]
	Per band
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report: FFS
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value(s): FFS]
[Component 3 candidate value(s): FFS
Component 4 candidate value(s): FFS
Component 5 candidate value(s): FFS
Component 6 candidate value: FFS]
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2

Note: UE is expected to report suitable values for FG 2-33 and FG 2-35 to support CSI feedback based on CSI report sub-configuration(s). 
	Optional with capability signaling



	42. Netw_Energy_NR
	42-1a
	Spatial 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 [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
[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 band
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: {FFS}
Component 2 candidate values for SP-CSI report: {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
[FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC]
[FFS: whether to have separate rows for type 1 or 2] 
	Optional with capability signaling



Power domain adaptation 
Proposal 3: Adopt the update in blue for FGs supporting power domain adaptation.

	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 L in one CSI report configuration]
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.]
[3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. 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]
	
	Yes
	
	UE does not support power domain adaptation [for periodic and aperiodic CSI reporting]
	Per band
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report: FFS
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value(s): FFS]
[Component 3 candidate value(s): FFS
Component 4 candidate value(s): FFS
Component 5 candidate value(s): FFS
Component 6 candidate value: FFS]
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2

Note: UE is expected to report suitable values for FG 2-33 and FG 2-35 to support CSI feedback based on CSI report sub-configuration(s). 
	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
[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 band
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: {FFS}
Component 2 candidate values for SP-CSI report: {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
[FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC]
[FFS: whether to have separate rows for type 1 or 2] 
	Optional with capability signaling




Cell DTX/DRX

RAN2 made the following agreement on supporting cell DX/DRX patterns per MAC entity. Hence, the “[with one DTX/DRX configuration per cell]” should be removed from the FG 42-4. 

	RAN2 Agreements
Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions:
· A maximum of two cell DTX/DRX patterns can be configured per MAC entity
· The two configured patterns are aligned, 
· The start and slot offset are common for the two patterns.
· one periodicity is an integer multiple of the other.



Furthermore, from UE perspectives, RRC based activation/deactivation and DCI-based activation/deactivation have different implementation/complexity, we prefer to keep FG 42-4 and FG 42-5 separately. Therefore, we suggest to remove “FFS: merge this FG with FG 42-4”.
Proposal 4: Adopt the update in blue to FG 42-5 and FG 42-5.
	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] 
	Per BC
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

Note: RAN2 may add additional details 

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



3. Appendix
[bookmark: _Toc142292374]RAN1#114 made the following UE features for NR network energy savings. 
Agreement: Introduce the following new FG/row
	42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [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 L in one CSI report configuration]
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.]
[3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. 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]
	
	Yes
	
	UE does not support spatial domain adaptation for network energy savings [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report: FFS
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value(s): FFS]
[Component 3 candidate value(s): FFS
Component 4 candidate value(s): FFS
Component 5 candidate value(s): FFS
Component 6 candidate value: FFS]
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
	42-1a
	Spatial 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 [port subset configuration/list of CSI-RS IDs] for semi-persistent CSI reporting
[1. The max number of sub-configurations L in one CSI report configuration]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.]

	FFS 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: FFS
Component 2 candidate value(s): FFS]
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling



Agreement: Introduce the following new FG/row
	42. Netw_Energy_NR
	42-2
	Power domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [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 L in one CSI report configuration]
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.]
[3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. 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]
	
	Yes
	
	UE does not support power domain adaptation for network energy savings [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report: FFS
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value for L: FFS]
[Component 2 candidate value for N: FFS]]
[Component 3 candidate value: FFS
Component 4 candidate value: FFS
Component 5 candidate value: FFS
Component 6 candidate value: FFS]
FFS: merge FG 42-2 with FG 42-1
	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 L in one CSI report configuration]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.]


	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for SP-CSI report: FFS]
Component 2 candidate value for L: FFS]
[Component 2 candidate value for N: FFS]]
FFS: merge FG 42-2a with FG 42-1a
	Optional with capability signaling



Agreement: Introduce the following new FG/row
	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]
[1) During non-active duration period of Cell DTX, UE does not expect to receive and/or process the following channels/signals from the gNB:
- Periodic/Semi-persistent CSI-RS configuration in CSI-ReportConfig with reportQuantity including RI
2) During non-active duration period of Cell DRX, UE does not expect to transmit the following channels/signals from to the gNB:
- Periodic/Semi-persistent CSI report
- Periodic/Semi-persistent SRS]
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] for network energy savings
	FFS
	No
	No
	N/A
	Note: RAN2 may add additional details 
	Optional with capability signaling



Agreement: Introduce the following new FG/row
	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format [2_x]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI [2_x]
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling for network energy savings
	FFS
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling



RAN1#114b made the following UE features for NR network energy savings.
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	42. Netw_Energy_NR
	42-1a
	Spatial 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 [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.]
[FFS: max number of L and/or N across all CCs]
	FFS 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}
Component 2 candidate value(s) for SP-CSI report: {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
[FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC]
[FFS: whether to have separate rows for type 1 or 2] 
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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]
[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}
Component 2 candidate value(s) for SP-CSI report: {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
[FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC]
FFS: merge FG 42-2a with FG 42-1a
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

Note: RAN2 may add additional details 

FFS: supported number of cell DTX/DRX patterns per cell group
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format [2_9x]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI [2_9x] 
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling DCI format 2_9
	FFS
	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




