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In this document, we discuss the remaining issues with network energy saving UE features.

Discussion
UE features for spatial and power domain adaptation
Discussion on whether 3GPP should introduce a separate simultaneous CSI-RS port reception was captured by yellow highlight description in Feature group 42-1, 42-2, and 42-2a. Example of the component 4, 5, and 6 in question for FG42-1 is shown below.
	Index
	Feature group
	Components

	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]



Similar description is available for 42-1, 42-1a, 42-2, and 42-2a. The potential issue of having separate maximum simultaneous NZP-CSI-RS resource for aperiodic and periodic CSI report for spatial domain NES enhancement, semi-persistent CSI report for spatial domain NES enhancement, aperiodic and periodic CSI report for power domain NES enhancement, and semi-persistent CSI report for power domain NES enhancement is that if UE reports different capability for each of the features it can cause problems for gNB to be able to leverage shared NZP-CSI-RS configurations across A/P/SI-CSI reports. The gNB may typically want to re-use the same NZP-CSI-RS for A-CSI, P-CSI and SP-CSI feedback. If the UE has different capability for the various types of feedback, gNB has no choice but to apply and use the most restrictive CSI-RS configuration. Having to configure separate set of CSI-RS configurations for every different CSI feedback is impractical for gNB operations.
Therefore, if subcomponent 3, 4, 5, and 6 pertaining to simultaneous NZP-CSI-RS resources capability should be captured for NES CSI report, we strong suggest that this be a separate capability that applies to all CSI feedback enhancements for NES. Also, in order for the network to fully utilize the different CSI-RS configurations for spatial and power domain, it is critical that larger number of simultaneous CSI-RS ports can be configured. We suggest that minimum value to be higher compared to Rel-15 capability in FG2-33.
Proposal 1:
· Remove total CSI-RS port in simultaneous NZP-CSI-RS resource related sub-components from FG42-1, FG42-1a, FG42-2, and FG42-a, and create a new FG42-3 that contains CSI-RS port limitations for all spatial and power domain CSI feedback enhancements.
· Support the following value ranges for each sub-component:
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 9 ~ 64
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC: 4 ~ 64
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 32 ~ 256
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC: 32 ~ 128
	Index
	Feature group
	Components
	Value

	42-3
(new)
	Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources for any of supported spatial and power domain adaptation with CSI feedback based on sub-configuration(s).
	1. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs 
2. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC

	Component-1:
9 ~ 64 (note: legacy supported 5 ~ 64)
Component-2:
4 ~ 64 (note: legacy supported 1 ~ 32)
Component 3:
32 ~ 256 (note: legacy supported 8 ~ 256)
Component 4:
32 ~ 128 (note: legacy supported 8 ~ 128)



For the issue of whether spatial and power domain FG should be either per UE, per band, or something else. We believe the CSI processing functions are mostly baseband operations. Since the baseband functionality for FR1 and FR2 may not be the same, if FR1/FR2 differentiation is not supported, than we think defining the feature per band might be a reasonable approach.

Proposal 2:
· FG42-1, 42-1a, 42-2, 42-2a should be defined as per band.

UE features for cell DTX/DRX operation
For cell DTX/DRX configuration, RAN2 has made agreement that multiple cell DTX/DRX pattern are no longer pursued in Rel-18. As such, it should be possible to remove the brackets for FG42-4.
Proposal 3:
· Remove brackets from [with one DTX/DRX configuration per cell] in FG42-4.
· Delete the FFS from FG42-4.

As for whether cell DTX/DRX feature should be per UE, per band, or something else. We believe the main functionality for cell DTX/DRX is baseband. Therefore, it should be sufficient to define FG42-4 as per UE.
Proposal 4:
· FG42-4 should be defined as per UE.

	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] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	FFS
per UE
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

FFS: supported number of cell DTX/DRX patterns per cell group

Note: RAN2 may add additional details 
	Optional with capability signaling




Conclusions
In this contribution, we discussed maintanence issues with network energy saving techniques in spatial and power domain. The following is a summary of the observations and proposals:
Proposal 1:
· Remove total CSI-RS port in simultaneous NZP-CSI-RS resource related sub-components from FG42-1, FG42-1a, FG42-2, and FG42-a, and create a new FG42-3 that contains CSI-RS port limitations for all spatial and power domain CSI feedback enhancements.
· Support the following value ranges for each sub-component:
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC: 8 ~ 64
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC: 32 ~ 256
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 32 ~ 256
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 32 ~ 256
	Index
	Feature group
	Components
	Value

	42-3
(new)
	Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources for any of supported spatial and power domain adaptation with CSI feedback based on sub-configuration(s).
	1. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs 
2. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC

	Component-1:
9 ~ 64
Component-2:
4 ~ 64
Component 3:
32 ~ 256
Component 4:
32 ~ 128



Proposal 2:
· FG42-1, 42-1a, 42-2, 42-2a should be defined as per band.

Proposal 3:
· Remove brackets from [with one DTX/DRX configuration per cell] in FG42-4.
· Delete the FFS from FG42-4.
Proposal 4:
· FG42-4 should be defined as per UE.

	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] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	FFS
per UE
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

FFS: supported number of cell DTX/DRX patterns per cell group

Note: RAN2 may add additional details 
	Optional with capability signaling
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