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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk111214318]Following are objectives for Rel-18 WI on network energy saving involving RAN1 [1]. In this contribution, we provide our views on the UE features for Rel-18 network energy saving.
	…
1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]

2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.
3. 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
...



Discussion
1. 
2. 
2.1 CSI report enhancement
[bookmark: _Ref142385056]Proposal 1: Support following UE capability for spatial domain adaptation.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 
	Parent IE in TS 38.331 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/
Optional

	Network Energy Saving
	X-1 a
	Support Aperiodic sub-config CSI Reporting of Type I Spatial domain adaptation

	1. L (L>1) Aperiodic sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support gNB trigger N≤L aperiodic sub-config CSI Reportings  where N>1 
· maximum value of N is reported by UE
3. CSI-RS resource configuration for Type I spatial domain adaptation
· each CSI-RS resource/resource set/resource setting can be associated with one or more spatial adaptation patterns
i.e., each sub-config contains 
· CBSR
· rank restriction
· N1, N2 and Ng 
	
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	
	X-1
b
	Support periodic sub-config CSI Reporting of Type I Spatial domain adaptation

	1. L (L>1) periodic sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support L configured sub-configurations are reported in every periodic occasion.
3. CSI-RS resource configuration for Type I spatial domain adaptation
· each CSI-RS resource/resource set/resource setting can be associated with one or more spatial adaptation patterns
i.e., each sub-config contains 
· CBSR
· rank restriction
· N1, N2 and Ng 
	
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	
	X-1
c
	Support semi-persistent sub-config CSI Reporting of Type I Spatial domain adaptation

	1. L (L>1) semi-persistent sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support gNB trigger N≤L semi-persistent sub-config CSI Reportings  where N>1 
· maximum value of N is reported by UE
3. CSI-RS resource configuration for Type I spatial domain adaptation
· each CSI-RS resource/resource set/resource setting can be associated with one or more spatial adaptation patterns
i.e., each sub-config contains 
· CBSR
· rank restriction
· N1, N2 and Ng
	2-32a or
2-32b
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	
	X-2 a
	Support Aperiodic sub-config CSI Reporting of Type II Spatial domain adaptation

	1. L (L>1) Aperiodic sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support gNB trigger N≤L aperiodic sub-config CSI Reportings  where N>1 
· maximum value of N is reported by UE
3. CSI-RS resource configuration for Type II spatial domain adaptation
· each CSI-RS resource/resource set/resource setting can be associated with only one spatial adaptation patterns
i.e., each sub-config contains
· a list of CSI-RS resource ID
	
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	
	X-2
b
	Support periodic sub-config CSI Reporting of Type II Spatial domain adaptation

	1. L (L>1) periodic sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support L configured sub-configurations are reported in every periodic occasion
3. CSI-RS resource configuration for Type II spatial domain adaptation
· each CSI-RS resource/resource set/resource setting can be associated with only one spatial adaptation patterns
i.e., each sub-config contains
· a list of CSI-RS resource ID

	
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	
	X-2
c
	Support semi-persistent sub-config CSI Reporting of Type II Spatial domain adaptation

	1. L (L>1) semi-persistent sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support gNB trigger N≤L semi-persistent sub-config CSI Reportings  where N>1 
· maximum value of N is reported by UE
3. CSI-RS resource configuration for Type II spatial domain adaptation
· each CSI-RS resource/resource set/resource setting can be associated with only one spatial adaptation patterns
i.e., each sub-config contains
· a list of CSI-RS resource ID

	2-32a or
2-32b 
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling




[bookmark: _Ref142385222]Proposal 2: Support following UE capability for power domain adaptation.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 
	Parent IE in TS 38.331 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/
Optional

	Network Energy Saving
	X-3
a
	Support Aperiodic sub-config CSI Reporting of power domain adaptation

	1. L (L>1) Aperiodic sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support gNB trigger N≤L Aperiodic sub-config CSI Reportings  where N>1 
· maximum value of N is reported by UE
· 
	
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	
	X-3
b
	Support periodic sub-config CSI Reporting of power domain adaptation

	1. L (L>1) periodic sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support L configured sub-configurations are reported in every periodic occasion
	
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	
	X-3
c
	Support semi-persistent sub-config CSI Reporting of power domain adaptation

	1. L (L>1) semi-persistent sub-config CSI Reportings can be configured within one CSI report configuration where each sub-configuration corresponds to one spatial domain adaptation pattern. 
· maximum value of L is reported by UE
2. support gNB trigger N≤L semi-persistent sub-config CSI Reportings  where N>1 
· maximum value of N is reported by UE
	[bookmark: _GoBack]2-32a or
2-32b
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling




2.2 [bookmark: _Ref142385060]Cell DTX/DRX
Proposal 3: Support following UE capability for cell DTX/DRX enhancement.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 
	Parent IE in TS 38.331 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/
Optional

	Network Energy Saving
	2-6
	Basic Support of cell DTX/DRX
	UE supports RRC-based activation/deactivation of cell DTX/DRX
1) UE supports no reception of SPS PDSCH in non-active period of cell DTX
2) UE supports no transmission of Scheduling Request, P/SP CSI reporting and CG-PUSCH in non-active period of cell DRX
3) UE supports no monitoring of PDCCH in non-active period of cell DTX except the following cases:
a) RACH timer is running
b) retransmission timer is running
	
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	Network Energy Saving
	2-7
	Cell DTX/DRX activation/deactivation by group common DCI 2_X
	UE supports reception of DCI 2_X for activation/deactivation of cell DTX/DRX
	
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling



2. Conclusion
In this contribution, with the following proposals and observations:
Proposal 1: Support following UE capability for spatial domain adaptation.
Proposal 2: Support following UE capability for power domain adaptation.
Proposal 3: Support following UE capability for cell DTX/DRX enhancement.
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