3GPP TSG RAN WG1 #114bis			      R1-2309860
Xiamen, China, October 9th – October 13th, 2023

Agenda Item:	8.16.5
Source:	Apple
Title:	On UE features for NR network energy savings
Document for:	Discussion/Decision
 Introduction
In RAN1 #114, the initial version of UE features is available [1].  In this contribution, we provide our views on UE features for NR network energy savings.
 Discussions and proposals
We generally think the FGs need to be further categorized not only for considering implementations but also for making the features testable properly. Without proper capability signaling, the features may not be testable depending on network/UE vendors’ implementations. Also supporting a feature in previous release does not necessarily mean UE has to support the features with SD/PD adaptation (e.g. UE supports both Type I single panel and multi panel codebook but UE can only support Type I single panel with SD/PD adaptation). The features are further categorized to support individual feature component. 

[bookmark: _GoBack]According to WID [2], legacy UE CSI/CSI-RS capabilities apply when considering total number of CSI reports and requirements. Therefore, we do not think new capability is needed but do need pre-requisites of FG 2-33 and 2-35 for SD/PD adaptation.

	Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements




There has been no discussion whether the current Rel-18 CSI development can be used with SD/PD adaptation. We proposed not to include the features in UE feature list (which means they are not supported for network energy saving). Some examples are (from [1]):
· FG 40-3-1-15 dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
· FG 40-3-1-16 dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook
· FG 40-33-1 TDCP (Time Domain Channel Properties) report

In RAN1 #113, only Type I codebook is used for Type 1 SD adaptation (with bitmap for port subset indication) as shown below. There was no discussion on which types of codebook are used for Type 2 SD adaptation (without bitmap for port subset indication). If other codebook types (e.g. Type II, eTypeII, FeTypeII, etc) are supported for Type 2 SD adaptation, this should be also reflected in reporting UE capabilities. Due to lack of discussion, we propose to support only Type I codebook for Type 2 SD adaptation as well.

	Agreement
For a CSI report configuration with L>1, for Type 1 SD, at least when A1-2-revised is used for the associated codebook configuration, 
§ Only common codebook type for PMI across sub-configurations is supported
o Codebook type-1 for PMI is supported





Regarding type of UE features for spatial/power domain adaptation, the relevant FGs 2-33 (CSI-RS and CSI-IM reception for CSI feedback), 2-35 (CSI report framework), 2-36 (Type I single panel codebook), 2-40 (Type I multi-panel codebook) are mixed of per-band and per-BC. Therefore, to align such signaling, we think the signaling type for SD/PD adaptation needs to be ‘per FS’ (per band per band combination) since the features are related to baseband processing capability as well as to bands. As for type of UE feature for cell DTX/DRX, we prefer ‘per band’. 

The following shows our proposed UE feature lists for 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) 

	Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS IDs 

1. The max number of sub-configurations L in one CSI report configuration across all CCs

2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs

3. Supported CSI codebook type

4. Supported CSI report type

5. Supported type of spatial domain adaptation


	2-33, 2-35
	Yes
	
	UE does not support spatial domain adaptation
	Per FS
	No
	No
	N/A
	Component 1 candidate value: L=2, 3, or 4 for Semi-persistent CSI report on PUSCH and Aperiodic CSI report
L=2 for Periodic CSI report and Semi-persistent CSI report on PUCCH

Component 2 candidate value: N=2, 3, or 4

Component 3 candidate value: {Type I single panel (FG 2-36)}, {Type I multi panel (FG 2-40)}, {Type 1 Single Panel+Type 1 Multi Panel}

Component 4 candidate value: {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH} and/or {Semi-persistent on PUSCH}

Component 5 candidate value: {SD with bitmap for port subset indication} and/or {SD without bitmap for port subset indication}
	Optional with capability signaling

	42. Netw_Energy_NR
	42-2
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) 

	Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS IDs 

1. The max number of sub-configurations L in one CSI report configuration across all CCs

2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs

3. Supported CSI codebook type

4. Supported CSI report type



	2-33, 2-35
	Yes
	
	UE does not support power domain adaptation
	Per FS
	No
	No
	N/A
	Component 1 candidate value: L=2, 3, or 4 for Semi-persistent CSI report on PUSCH and Aperiodic CSI report
L=2 for Periodic CSI report and Semi-persistent CSI report on PUCCH

Component 2 candidate value: N=2, 3, or 4

Component 3 candidate value: {Type I single panel (FG 2-36)}, {Type I multi panel (FG 2-40)}, {Type 1 Single Panel+Type 1 Multi Panel}

Component 4 candidate value: {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH} and/or {Semi-persistent on PUSCH}

	Optional with capability signaling

	42. Netw_Energy_NR
	42-3
	Joint operation of spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) 

	Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS IDs 

1. The max number of sub-configurations L in one CSI report configuration across all CCs

2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs

3. Supported CSI codebook type

4. Supported CSI report type

5. Supported type of spatial domain adaptation


	42-1, 42-2
	Yes
	
	UE does not support joint operation of spatial and power domain adaptation
	Per FS
	No
	No
	N/A
	Component 1 candidate value: L=2, 3, or 4 for Semi-persistent CSI report on PUSCH and Aperiodic CSI report
L=2 for Periodic CSI report and Semi-persistent CSI report on PUCCH


Component 2 candidate value: N=2, 3, or 4

Component 3 candidate value: {Type I single panel (FG 2-36)}, {Type I multi panel (FG 2-40)}, {Type 1 Single Panel+Type 1 Multi Panel}

Component 4 candidate value: {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH} and/or {Semi-persistent on PUSCH}

Component 5 candidate value: {SD with bitmap for port subset indication} and/or {SD without bitmap for port subset indication}
	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 – note: It is currently under discussion in RAN2 whether the configuration is per cell or per MAC entity]
	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]
	Per band
	No
	No
	N/A
	Note: RAN2 may add additional details (e.g. if cell DTX and DRX can be configured separately, additional rows for cell DTX and DRX capability are needed)
	Optional with capability signaling

	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format 2_9 in Connected mode
	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 band
	No
	No
	N/A
	
	Optional with capability signaling
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