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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk111214318]In RAN1#114 meeting [1], UE features for Rel-18 network energy saving is discussed and initial outcome is made in [2]. In this contribution, we provide our views on the above UE features for Rel-18 network energy saving.
2. Initial UE features of Netw_Energy_NR
The following shows the initial table for UE features of Network Energy Saving.
	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) [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 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 
	42-2
	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 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

	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 period of Cell DTX, UE does not 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 period of Cell DRX, UE does not transmit the following channels/signals 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] 
	FFS
	No
	No
	N/A
	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_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 
	FFS
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling



3. Discussion on UE features for Spatial domain and Power domain
We agree with the general UE feature architecture in the spatial and power domains. 
For spatial domain and power domain, FG 42-1, FG 42-1a, FG42-2 and FG 42-2a are involved.
· For FG 42-1, 
· Regarding components, we agree with the firstly two components, and we don’t think there is need to add component 3,4,5,6 in FG 42-1 since Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements as written in R18 WID. 
· Regarding the feature type, we prefer [per band], i.e., in some bands this feature is supported, and in some bands this feature is not supported.
· Regarding the candidate value for component 1, 
· the candidate value for L for P-CSI report is {2,3,4},
· the candidate value for L for A-CSI report is {2,3,4}.
· Regarding the candidate value for component 2,
· the candidate value for N is {1,2,3,4}
· Regarding whether to merge FG 42-2 with FG 42-1, we think the features of the spatial and power domains are best set up separately because of the hardware implementation, i.e., FG 42-2 and FG 42-1 shouldn’t be merged.
· And we are open to have separate rows for Type I shutdown and Type II shutdown.
Proposal 1: Adopt the following FG 42-1 for P and AP CSI reporting in spatial domain:
	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.
	
	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: 2,3,4
Component 1 candidate values for A-CSI report: 2,3,4
Component 2 candidate value(s): 1,2,3,4
	Optional with capability signaling


· For FG 42-1a, 
· Regarding components of FG 42-1a, we agree with the two components. 
· Regarding the feature type, we prefer [per band], i.e., in some bands this feature is supported, and in some bands this feature is not supported.
· Regarding the candidate value for component 1,
· the candidate value for SP-CSI report is {2,3,4}
· Regarding the candidate value for component 2,
· the candidate value for N is {1,2,3,4}
· And we are open to have separate rows for Type I shutdown and Type II shutdown.
Proposal 2: Adopt the following FG 42-1a for SP CSI reporting in spatial domain:
	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.

	
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2,3,4
Component 2 candidate value(s): 1,2,3,4

	Optional with capability signaling


· For FG 42-2, 
· Regarding components, we agree with the firstly two components, and we don’t think there is need to add component 3,4,5,6 in FG 42-2 since Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements as written in R18 WID. 
· Regarding the feature type, we prefer [per band], i.e., in some bands this feature is supported, and in some bands this feature is not supported.
· Regarding the candidate value for component 1, 
· the candidate value for L for P-CSI report is {2,3,4},
· the candidate value for L for A-CSI report is {2,3,4}.
· Regarding the candidate value for component 2,
· the candidate value for N is {1,2,3,4}
· Regarding whether to merge FG 42-2 with FG 42-1, we think the features of the spatial and power domains are best set up separately because of the hardware implementation, i.e., FG 42-2 and FG 42-1 shouldn’t be merged.
Proposal 3: Adopt the following FG 42-2 for P and AP CSI reporting in power domain:
	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.
	
	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: 2,3,4
Component 1 candidate values for A-CSI report: 2,3,4
 Component 2 candidate value for N: 1,2,3,4

	Optional with capability signaling


· For FG 42-2a, 
· Regarding components of FG 42-1a, we agree with the two components. 
· Regarding the feature type, we prefer [per band], i.e., in some bands this feature is supported, and in some bands this feature is not supported.
· Regarding the candidate value for component 1,
· the candidate value for SP-CSI report is {2,3,4}
· Regarding the candidate value for component 2,
· the candidate value for N is {1,2,3,4}
· Regarding whether to merge FG 42-2a with FG 42-1a, we think the features of the spatial and power domains are best set up separately because of the hardware implementation, i.e., FG 42-2a and FG 42-1a shouldn’t be merged.
Proposal 4: Adopt the following FG 42-2a for SP CSI reporting in power domain:
	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 band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2,3,4
 Component 2 candidate value for N: 1,2,3,4

	Optional with capability signaling


4. Discussion on UE features for Cell DTX/DRX
For cell DTX/DRX, FG 42-4 and 42-5 are involved.
For FG 42-4:
On [with one DTX/DRX configuration per cell], we agree to include it in the FG 42-4 description. However, whether cell DTX/DRX configuration is per cell or per MAC entity is still under discussion in RAN2. So we suggest to confirm with one DTX/DRX configuration here but put [per cell or per MAC entity] in bracket.
On the details of UE behavior in non-active period, it should be included for the agreed channels and signals that will be impacted. Besides, more details can be added by RAN2.
On FG type, we have no strong view but slightly prefer per UE. 
For FG 42-5:
On [2_x], it can be confirmed as 2_9 which is already written in 38.212.
On FFS: merge this FG with FG 42-4, we don’t support to merge FG 42-5 with 42-4 since it is already agreed in RAN1 that this is an optional capability for cell DTX/DRX function. 
On FG type, we have no strong view but slightly prefer per UE.
Proposal 5: Adopt the following FGs for cell DTX/DRX UE feature list:
	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration with one DTX/DRX configuration [per cell or per MAC entity]
	Support of cell DTX/DRX operation with one DTX/DRX configuration [per cell or per MAC entity]
[1) During non-active period of Cell DTX, UE does not 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 period of Cell DRX, UE does not transmit the following channels/signals 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 or per MAC entity]
	Per UE
	No
	No
	N/A
	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 L1 signalling 
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



5. Conclusion
In this contribution, the above proposals are summarized as following UE feature table:
	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

	[bookmark: _GoBack]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.
	
	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: 2,3,4
Component 1 candidate values for A-CSI report: 2,3,4
Component 2 candidate value(s): 1,2,3,4
	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.

	
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2,3,4
Component 2 candidate value(s): 1,2,3,4

	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 L in one CSI report configuration
2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.
	
	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: 2,3,4
Component 1 candidate values for A-CSI report: 2,3,4
 Component 2 candidate value for N: 1,2,3,4

	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 band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2,3,4
 Component 2 candidate value for N: 1,2,3,4

	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 or per MAC entity]
	Support of cell DTX/DRX operation with one DTX/DRX configuration [per cell or per MAC entity]
[1) During non-active period of Cell DTX, UE does not 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 period of Cell DRX, UE does not transmit the following channels/signals 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 or per MAC entity]
	Per UE
	No
	No
	N/A
	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 L1 signalling 
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling
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