[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1#115	R1-2311871
Chicago, USA, November 13th – November 17th, 2023
[bookmark: Source]Agenda item:	8.16.5
Source:	Samsung
Title:	UE features for NR network energy savings
Document for:	Discussion and decision
1 Introduction
This contribution discusses UE features for NR network energy savings based on the latest RAN1 UE features [1].
2 Spatial and power domain adaptation (FG 42-1/1a/2/2a)
Given separate FGs for SP-CSI reporting (FG 42-1a/2a), it is preferred to clarify FG 42-1/2 by adding ‘for periodic and aperiodic CSI reporting’.
Proposal 1: For FG 42-1/2, remove the square bracket around ‘for periodic and aperiodic CSI reporting’.
For FG 42-1/1a/2/2a, it is desirable that Component 1 (‘The max number of sub-configurations L’) can be equal to Component 2 (‘Report of N CSI(s)’) in one CSI report for compact designs. And we suggest the following candidate values to follow legacy value of CSI report setting per BWP for CSI report in FG2-35.
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
Proposal 2: For FG 42-1/1a/2/2a, suggest the maximum values of L is equal to N with following candidate values:
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
In accordance with the following RAN1#114 agreement, one potential issue is whether/how to define the related UE capability. Note that the WID clearly states: “Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements”.
	Agreement 
[bookmark: _Hlk146569550]For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
It is understood that further discussions are necessary


We can take the similar approach back in Rel-17 mTRP. For example, the maximum total number of CSI-RS ports is kept as legacy (‘256’) and separately defined for mTRP (highlighted below). Likewise, the maximum number of CSI-RS resources is maintained between Rel-15 and Rel-17:
Rel-15 UE capability
CSI-RS-IM-ReceptionForFeedback ::=              SEQUENCE {
    maxConfigNumberNZP-CSI-RS-PerCC                 INTEGER (1..64),
    maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC      INTEGER (2..256),
    maxConfigNumberCSI-IM-PerCC                     ENUMERATED {n1, n2, n4, n8, n16, n32},
    maxNumberSimultaneousNZP-CSI-RS-PerCC           INTEGER (1..64),
    totalNumberPortsSimultaneousNZP-CSI-RS-PerCC    INTEGER (2..256)
}
…

csi-RS-IM-ReceptionForFeedbackPerBandComb               SEQUENCE {
        maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC            INTEGER (1..64)     OPTIONAL,
        totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC     INTEGER (2..256)    OPTIONAL
    }                                                                               OPTIONAL,
    simultaneousCSI-ReportsAllCC                            INTEGER (5..32)         OPTIONAL,


Rel-17 UE capability (mTRP)
mTRP-CSI-EnhancementPerBC-r17                    SEQUENCE {
        maxNumNZP-CSI-RS-r17                             INTEGER (2..8),
        cSI-Report-mode-r17                              ENUMERATED {mode1, mode2, both},
        supportedComboAcrossCCs-r17                      SEQUENCE (SIZE (1..16)) OF CSI-MultiTRP-SupportedCombinations-r17,
        codebookMode-NCJT-r17	ENUMERATED{mode1,mode1And2}
    }
…

CSI-MultiTRP-SupportedCombinations-r17 ::= SEQUENCE {
    maxNumTx-Ports-r17                         ENUMERATED {n2, n4, n8, n12, n16, n24, n32},
    maxTotalNumCMR-r17                         INTEGER (2..64),
    maxTotalNumTx-PortsNZP-CSI-RS-r17          INTEGER (2..256)
}

Having above precedent, we are ok to explicitly define NES UE capability of the maximum number of CSI-RS resources and maximum number of CSI-RS ports not exceeding the legacy value.
Proposal 3: For FG 42-1/2, keep Components 3/4/5/6 and remove the square brackets where the candidate value range does not exceed the corresponding legacy value, respectively.
In addition, FG2-33 and FG2-35 can be reused for Components 3/4/5/6 as baseline. Hence we suggest to include FG2-33 and FG2-35 as prerequisite feature groups of FG 42-1/2.
Proposal 4: For FG 42-1/2, add FG2-33 and FG2-35 as prerequisite feature groups of FG 42-1/2.
In terms of joint operation of SD and PD adaptation, RAN1 had been made agreement to support joint operation for NES in RAN1#113. We would like to clarify whether/how to define the related UE capability. Each of UE capabilities for SD and PD adaptation was defined separately. And, UE can have different capability values for each SD and PD adaptation. In this regard, even if UE supports both capabilities, there will be ambiguity on UE capability for joint operation, because UE can have different capabilities between SD and PD adaptation. Therefore, we propose to define new independent UE feature for joint operation of SD and PD adaptation.
Proposal 5: Define new UE feature of joint operation of SD and PD adaptation.
3 Cell DTX/DRX (FG 42-4/5)
The following agreement was made in RAN2#123bis meeting. 
	Agreements on CP open issues:
4. Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell.  


With the above agreement, it is clear that only one configuration is supported for cell DTX/DRX for a serving cell.
Proposal 6: Remove [with one DTX/DRX configuration per cell] and FFS in FG 42-4. 
[bookmark: _GoBack]For FG 42-5, it can be a separate UE capability from FG 42-4 considering FG 42-4 is the fundamental capability of support cell DTX/DRX in as semi-static manner and supporting dynamic cell DTX/DRX is a more advanced UE capability. For the “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5”, special handling seems not needed.
Proposal 7: Remove the two FFS in the Note of FG 42-5.

4 Conclusion
Based on above discussion, it is proposed to update the feature groups for network energy savings as following (track changed on top of the latest ones):
Proposal 1: For FG 42-1/2, remove the square bracket around ‘for periodic and aperiodic CSI reporting’.
Proposal 2: For FG 42-1/1a/2/2a, suggest the maximum values of L is equal to N with following candidate values:
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
Proposal 3: For FG 42-1/2, keep Components 3/4/5/6 and remove the square brackets where the candidate value range does not exceed the corresponding legacy value, respectively.
Proposal 4: For FG 42-1/2, add FG2-33 and FG2-35 as prerequisite feature groups of FG 42-1/2.
Proposal 5: Define new UE feature of joint operation of SD and PD adaptation.
Proposal 6: Remove [with one DTX/DRX configuration per cell] and FFS in FG 42-4.
Proposal 7: Remove the two FFS in the Note of FG 42-5.

	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) [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]
	FG2-33, FG2-35
	Yes
	
	UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for periodic and aperiodic P-CSI report: FFS
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value(s): FFS]
[Component 3 candidate value(s): FFS
Component 4 candidate value(s): FFS
Component 5 candidate value(s): FFS
Component 6 candidate value: FFS]
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2

Note: Report of N CSI(s) in one CSI report is equal to Component 1.
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1a
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent 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 semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
 2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.
[FFS: max number of L and/or N across all CCs]
	42-1 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS

Component 2 candidate values for SP-CSI report: FFS

Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH

Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC

FFS: whether to have separate rows for type 1 or 2 

Note: Report of N CSI(s) in one SP-CSI report is equal to Component 1.
	Optional with capability signaling

	42. Netw_Energy_NR 
	42-2
	Power 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 power offset [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]
	FG2-33, FG2-35
	Yes
	
	UE does not support power domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for periodic and aperiodic P-CSI report: FFS
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value for L: FFS]
[Component 2 candidate value for N: FFS]]
[Component 3 candidate value: FFS
Component 4 candidate value: FFS
Component 5 candidate value: FFS
Component 6 candidate value: FFS]
FFS: merge FG 42-2 with FG 42-1

Note: Report of N CSI(s) in one CSI report is equal to Component 1.
	Optional with capability signaling

	42. Netw_Energy_NR
	42-2a
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.
FFS: max number of L and/or N across all CCs
	42-2
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS

Component 2 candidate values for SP-CSI report: FFS

Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH

Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC

Note: Report of N CSI(s) in one SP-CSI report is equal to Component 1.
	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]
	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
	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

	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
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by DCI format 2_9 
	FFS
	No
	No
	N/A
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

FFS: merge this FG with FG 42-4
	Optional with capability signaling
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