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1. Introduction
In this contribution, our views on R18 NWES UE features are provided.
2. Discussion
2.1. Rel-18 NWES UE features - spatial and power domain
In previous RAN1 meetings, a CSI report configured with L sub-configurations, L>=1 is supported. And UE reports CSIs corresponding to one or more sub-configurations provided in a CSI report configuration. 
The basic frameworks of multi-CSI report for Type 1 SD adaptation and Type 2 SD adaptation are same. Hence, a common UE feature group can be used for multi-CSI report for both Type 1 SD adaptation and Type 2 SD adaptation.
[bookmark: _Toc32272][bookmark: _Toc4540][bookmark: _Toc7858]A common UE feature group is used for multi-CSI report for both Type 1 SD adaptation and Type 2 SD adaptation.
However, the SD adaptation and PD adaptation are two different network energy saving techniques. Thus, it will be better to support independent UE capabilities for SD adaptation and PD adaptation.
[bookmark: _Toc1938][bookmark: _Toc5314][bookmark: _Toc32015]Support different UE capabilities for SD adaptation and PD adaptation.
According to the discussion above, the UE feature groups in Table 1 for R18 NES by spatial and power domain adaptation are proposed.
[bookmark: _Toc10729][bookmark: _Toc20336][bookmark: _Toc32204]Support the UE feature groups in Table 1 for R18 NES by spatial and power domain adaptation.

2.2. Rel-18 NWES UE features - cell DTX/DRX
In Rel-18, cell DTX/DRX is introduced to achieve network energy saving. The UE that supports the cell DTX/DRX will receive the cell DTX/DRX configuration by RRC signaling. And a group common L1 signaling for Cell DTX/DRX activation/deactivation is beneficial for network energy saving. Based on this, the UE feature groups in Table 1 for R18 NES for cell DTX/DRX should be supported.
[bookmark: _Toc12320][bookmark: _Toc15837][bookmark: _Toc16348]Support the feature groups in Table 1 for R18 NES for cell DTX/DRX.

Table 1 RAN1 UE features list for R18 network energy savings for NR

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	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

	Multi-CSI for spatial domain
adaptation
	1. Support of CSI report configuration configured with L sub-configurations, L>=1
(1) Each sub-configuration(s) in a CSI report configuration is configured with Port subset indication,
where the port subset indication is a bitmap, one bit per port
(2) Each sub-configuration(s) in a CSI report configuration is configured with a list of CSI-RS resource ID.


2. UE reports CSIs corresponding to L sub-configurations provided in a CSI report configuration.
For P-CSI reporting from L configured sub-configurations, all L configured sub-configurations are reported in every periodic reporting instance.


3. Support to report N CSI(s) in one reporting instance where the N CSI(s) are associated with N sub-configuration(s) from L (where 1≤N≤L) and each CSI corresponds to one sub-configuration for semi-persistent and aperiodic CSI reporting.
(1) For A-CSI and SP-CSI on PUSCH report, a triggering state corresponding to N sub-configurations is indicated via the CSI request field in DCI.
(2) For SP-CSI on PUCCH report, an indication to select to N sub-configurations in a MAC-CE is supported.

	
	Yes
	Multi-CSI for spatial domain is not supported
	Per UE
	No
	No
	No
	It is up to the gNB to ensure the mapping of the bit to a uniform x-pol rectangular array for each of the activated panel(s). Additionally, if more than one panel is activated, uniformity across panels is ensured by the gNB (i.e., the same N1, N2 across multiple activated panels).

	Optional with capability signaling



	42. Netw_Energy_NR
	42-2

	Multi-CSI for power domain adaptation

	1. Support of CSI report configuration configured with L sub-configurations, L>=1
(1) For each sub-configuration, one power control offset value per CSI-RS resource which overrides (if configured) the powerControlOffset given in the CSI-RS resource configuration 

2. UE reports CSIs corresponding to L sub-configurations provided in a CSI report configuration.
For P-CSI reporting from L configured sub-configurations, all L configured sub-configurations are reported in every periodic reporting instance.

3. Support to report N CSI(s) in one reporting instance where the N CSI(s) are associated with N sub-configuration(s) from L (where 1≤N≤L) and each CSI corresponds to one sub-configuration for semi-persistent and aperiodic CSI reporting.
(1) For A-CSI and SP-CSI on PUSCH report, a triggering state corresponding to N sub-configurations is indicated via the CSI request field in DCI.
(2) For SP-CSI on PUCCH report, an indication to select to N sub-configurations in a MAC-CE is supported.

	
	Yes
	Multi-CSI for power domain is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling


	42. Netw_Energy_NR
	42-3
	Joint spatial and power domain adaptation with multi-CSI in one CSI report
	Support of joint spatial and power domain adaptation with multi-CSI feedback in one CSI report
	42-1 and 42-2
	Yes
	[bookmark: _GoBack]Multi-CSI for joint spatial and power domain is not supported
	Per UE
	No
	No
	No
	
	Optional with capability signaling


	42. Netw_Energy_NR
	42-4
	Maximum number of sub-configurations L in one CSI report configuration
	The max number of sub-configurations L in one CSI report configuration.
Candidate value for P-CSI report: {tbd}
Candidate value for SP-CSI report: {tbd}
Candidate value for A-CSI report: {tbd}

	42-1 or 42-2
	Yes
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling


	42. Netw_Energy_NR
	42-5
	Number of CPU(s) for a CSI report configuration configured with multiple sub-configurations
	1. Number of occupied CPU for A-CSI report
2. Number of occupied CPU for SP-CSI report
3. Number of occupied CPU for P-CSI report
	42-1 or 42-2
	Yes
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling


	42. Netw_Energy_NR
	42-6
	Cell DTX/ DRX operation
	1. Support separate cell DTX and DRX configuration. 
2. Support at least one cell DTX and DRX configuration pattern.
3. Support the following behaviors during Cell DTX/DRX non-active period.
(1) UE does not monitor SPS occasions during Cell DTX non-active period. 
(2) UE does not transmit on CG occasions during Cell DRX non-active periods.
(3) UE does not transmit SR occasions overlapping with Cell DRX non-active periods. 
(4) UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period.

	
	Yes
	UE does not support Cell DTX/DRX operation for network energy savings
	Per UE


	No
	No
	No
	
	Optional with capability signaling

	42. Netw_Energy_NR
	42-7
	Cell DTX/DRX operation triggered by DCI format 2_x
	Detects DCI format 2_X(TBD) for cell DTX/DRX activation and deactivation.
	42-6
	Yes 
	UE does not support Cell DTX/DRX operation triggered by DCI
	Per UE
	No
	No
	No
	
	Optional with capability signaling



3. Conclusions
Based on the analysis, we have the following proposal:
Proposal 1: A common UE feature group is used for multi-CSI report for both Type 1 SD adaptation and Type 2 SD adaptation.
Proposal 2: Support different UE capabilities for SD adaptation and PD adaptation.
Proposal 3: Support the UE feature groups in Table 1 for R18 NES by spatial and power domain adaptation.
Proposal 4: Support the feature groups  in Table 1 for R18 NES for cell DTX/DRX.
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