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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In RAN1#114 meeting, the UE features for network energy saving have been discussed and summarized [1]. In this contribution, we present our views on the remaining issues of UE features.
Discussion
1.1     FG 42-1
The agreement reached on FG 42-1/1a [1] are showed in the following table, where the remaining issues are highlighted with yellow.
	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



FG 42-1/1a is about the UE feature of supporting the SD adaptation, we are generally fine with the current description of components. And the NZP-CSI-RS resources can be allocated in any active BWP across all CCs, the feature should be per UE so that more flexibility can be kept for the SD adaptation. And for type 1 and type 2 SD adaptation, even though the configuration can be different, but there is actually no extra complexity brought to UE, the only thing matters is the number of sub-configurations UE can support. Thus, there is no need to have separate rows for type 1 or 2.
Proposal 1:
[bookmark: _Hlk146657664]Support to introduce FG 42-1/1a with following revision,
· FG 42-1/1a should be per UE.
· There is no need to have separate rows for type 1 or 2.

1.2     FG 42-2
The agreement reached on FG 42-2/2a [1] are showed in the following table, where the remaining issues are highlighted with yellow.
	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



FG 42-2/2a is about the UE feature of supporting the PD adaptation, we are generally fine with the current description of components. Similar to FG 42-1/1a, FG 42-2/2a should be per UE. From the prospective of UE side, there is actually no difference of PD and SD adaptation, UE will just treat CSI sub-configuration of SD/PD adaptation as different CSI. Thus, we prefer to merge FG 42-2/2a with FG 42-1/1a.
[bookmark: _Hlk146657721]Proposal 2:
Support to merge FG 42-2/2a with FG 42-1/1a.

1.3     FG 42-4
The agreement reached on FG 42-4 [1] is showed in the following table, where the remaining issues are highlighted with yellow.
	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


For FG 42-4, according to the agreement reached on the new DCI format in RAN #114 [3], the Cell DTX/DRX activation/deactivation indication is configured per cell, so the RRC configuration should also be based on per cell. And since different cell can be allocated with different band, the cell DTX/DRX is actually configured for each UE for the corresponding band of the cell. Therefore, we think the wording in the square bracket should be supported, and the UE should be supported for per band.
Proposal 3:
[bookmark: _Hlk146657733]Support to introduce FG 42-4 with following revision,
· The feature should be per band.

1.4     FG 42-5
The agreement reached on FG 42-5 [1] is showed in the following table, where the remaining issues are highlighted with yellow.
	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


According to the CR of 38.212 [4] of Cell DTX/DRX, the ‘2-X’ should be ‘2-9’. And since the only trigger method of Cell DTX/DRX is via L1 signaling and the only configuration method of Celll DTX/DRX is via RRC configuration, which means FG 42-4 and FG42-5 should be supported at the same time. Therefore, FG 42-5 can be merged with FG 42-4, also should be per band.
Proposal 4: 
Support to merge FG 42-5 with FG 42-4,
· 2-X should be 2-9 according to the CR of 38.212.
· The FG should also be per band.
Conclusions
In this contribution, we have the following proposals:
Proposal 1: 
Support to introduce FG 42-1/1a with following revision,
· FG 42-1/1a should be per UE.
· There is no need to have separate rows for type 1 or 2.
Proposal 2: 
Support to merge FG 42-2/2a with FG 42-1/1a.
Proposal 3:
Support to introduce FG 42-4 with following revision,
· The feature should be per band.
Proposal 4:
Support to merge FG 42-5 with FG 42-4,
· 2-X should be 2-9 according to the CR of 38.212.
· The FG should also be per band.
Proposal 5:
The UE features for Network Energy Saving should be modified as follow based on the above proposals (marked by purple):
	42. Netw_Energy_NR
	42-1
	Spatial domain or/and 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 [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 or/and power domain 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

	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell] and triggered by DCI format 2_9
	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]

3) Support of Cell DTX/DRX configuration activation and deactivation via DCI 2_9
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] for network energy savings and triggered by L1 signalling
	Per band
	No
	No
	N/A
	Note: RAN2 may add additional details 
	Optional with capability signaling
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