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1. Introduction
In [1], RAN1 UE features list for Rel-18 NR was updated based on RAN1#114bis discussion. This contribution provides our views on UE features for NES.

2. UE features for spatial and power domain NES techniques
· Separation of Type 1 and Type 2 SD adaptation
Regarding FFS on whether to have separate rows for type 1 or 2, it is preferred to have a common FG for both type 1 and type 2 SD adaptation rather than having separate rows for type 1 or 2. The main difference of type 1 or 2 is which higher layer parameter (between port subset indication and a list of NZP CSI-RS resource indices) is provided within a sub-configuration while both types 1 and 2 have a unified framework from the perspective of CSI reporting.

Proposal #1: Do not introduce separate FGs for type 1 and type 2 SD adaptation.

· Candidate values for L and N
In RAN1#114bis meeting, the following two NOTEs were agreed for semi-persistent CSI reporting.
· Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
· Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
In our view, UE doesn’t need to report the candidate value for N in addition to Lmax. If a UE indicates support of up to Lmax sub-configurations, the UE should be able to report any N (<=Lmax) sub-configuration(s). Otherwise, CSI-RS resource/port counting rule needs to be updated if UE indicates N but N is less than the number of sub-configurations configured for a semi-persistent CSI reporting, as illustrated in [2].
Regarding the value range of Lmax for semi-persistent CSI reporting, the maximum value of Lmax = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for Lmax could be 2, 3, and 4. Similarly, the value range of Lmax for aperiodic or periodic CSI reporting is also {2, 3, 4}.

Proposal #2: For periodic, semi-persistent, and aperiodic CSI reporting, the candidate values for Lmax are {2, 3, 4} where Lmax is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #3: Without indicating the candidate values for N, UE supports any N up to Lmax, where N is the number of sub-configurations that can be activated or triggered for one CSI report configuration via MAC-CE or DCI and Lmax is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.

· Mixed codebook support
	Agreement (RAN1#114)
For Type 1 SD for multi-panel case, 
· Introduce a new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in R18 for FG codebookComboParameterAddition (indicating the UE supports the mixed codebook combinations in a slot)
· Note: gNB can configure either Type 1 single panel codebook or Type 1 multi-panel codebook for a sub-configuration from one or multiple sub-configurations within one CSI report configuration if a UE reports support of multi-panel operation. 


According to the above RAN1 agreement that a new mixed codebook combination is introduced in Rel-18, the corresponding UE behavior is described in 214 specifation, as highlighted below.
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<Unchanged texts omitted>
[bookmark: _Hlk136536674][bookmark: _Hlk136342384]If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	the UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'.


[bookmark: _Hlk149247476]However, it doesn’t seem that the current UE feature list for NES reflects the previous RAN1 agreement and UE behavior defined in 214 spec. Thus, we suggest to add one more FG corresponding to the support of mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null}.

Proposal #4: Add the following NEW FG to support the new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot for type 1 SD adaptation, according to RAN1 agreement made in RAN1#114.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
	Mandatory/Optional

	42. Netw_Energy_NR
	42-X
	Mixed codebook types in a slot
	[bookmark: _Hlk149247407]Support of mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot for a CSI report containing a list of sub-configurations where at least one sub-configuration is provided with port subset configuration
	42-1
	Mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} is not supported in a slot
	FFS
	Optional with capability signaling



3. UE features for cell DTX/DRX mechanism
Regarding separation of RRC based cell DTX/DRX operation and L1 signaling based cell DTX/DRX operation, it is preferred to have separate rows for RRC-based one and DCI-based one considering a UE may rely on only RRC signaling for cell DTX/DRX operation.
Regarding FFS point (i.e., when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5) that is captured in FG 42-5, it is preferred to remove the whole FFS with the understanding that:
· If a UE supports “both” for FG 42-4 but not support FG 42-5, the UE does not support dynamic Cell DTX or DRX operation triggered by DCI format 2_9.
· If a UE supports “both” for FG 42-4 and supports FG 42-5, the UE support dynamic Cell DTX and DRX operation triggered by DCI format 2_9.

The following RAN1 agreement can be reflected for FG 42-4.
	Agreement (RAN1#114bis)
Cell DTX/DRX operation is only supported for sTRP.


Additionally, the following RAN2 agreement can be also reflected, e.g., by adding a component of "supported number of cell DTX/DRX patterns per cell group” for FG 42-4.
	Agreements
1. 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.



Proposal #5: Update cell DTX/DRX mechanism related FGs (i.e., FGs 42-4 and 42-5) as follows.
	 Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Note

	42. Netw_Energy_NR
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
	1) Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration
2) Supported number of cell DTX/DRX patterns per cell group
	
	FFSPer UE
	Component 1 cCandidate values: {cell DTX only, cell DRX only, both}

Component 2 candidate values: {1, 2}
FFS: supported number of cell DTX/DRX patterns per cell group
Note: This FG is only for single TRP.
Note: RAN2 may add additional details 

	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
	FFSPer UE
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

FFS: merge this FG with FG 42-4



4. Conclusions
In this contribution, UE features for NES were discussed, and the followings were proposed.

Proposal #1: Do not introduce separate FGs for type 1 and type 2 SD adaptation.
Proposal #2: For periodic, semi-persistent, and aperiodic CSI reporting, the candidate values for Lmax are {2, 3, 4} where Lmax is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #3: Without indicating the candidate values for N, UE supports any N up to Lmax, where N is the number of sub-configurations that can be activated or triggered for one CSI report configuration via MAC-CE or DCI and Lmax is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.
Proposal #4: Add the following NEW FG to support the new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot for type 1 SD adaptation, according to RAN1 agreement made in RAN1#114.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
	Mandatory/Optional

	42. Netw_Energy_NR
	42-X
	Mixed codebook types in a slot
	Support of mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot for a CSI report containing a list of sub-configurations where at least one sub-configuration is provided with port subset configuration
	42-1
	Mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} is not supported in a slot
	FFS
	Optional with capability signaling


Proposal #5: Update cell DTX/DRX mechanism related FGs (i.e., FGs 42-4 and 42-5) as follows.
	 Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Note

	42. Netw_Energy_NR
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
	1) Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration
2) Supported number of cell DTX/DRX patterns per cell group
	
	FFSPer UE
	Component 1 cCandidate values: {cell DTX only, cell DRX only, both}

Component 2 candidate values: {1, 2}
FFS: supported number of cell DTX/DRX patterns per cell group
Note: This FG is only for single TRP.
Note: RAN2 may add additional details 

	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
	FFSPer UE
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

FFS: merge this FG with FG 42-4
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