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1. Introduction
This document presents the summary of email discussion [114bis-R18-UE_features-02] during RAN1 #114bis. According to the Chairman’s Notes:
	[114bis-R18-UE_features-02] Email discussion on UE features for MIMO, positioning, NCR, NR-NTN, IoT-NTN, BWP without restriction, NW energy saving, mobility enhancement – Hiroki/Ralf (DOCOMO/AT&T)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc



The following was discussed and/or agreed during RAN1 #114bis within the scope of [114bis-R18-UE_features-02]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #114bis
The following is the moderator’s summary of contributions submitted to RAN1 #114bis in this agenda item.

	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]
	
	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 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
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	In RAN1#114, a new FG was added for Spatial domain adaptation with CSI feedback based on CSI report sub-configuration for periodic and aperiodic CSI reporting. While details related to UE capabilities have not been finalized, the need for capability indication of supported number of sub-configurations per CSI report configuration, number of measurements reported per configuration, and number of CSI-RS resources configurations are necessary and should be added as components to the newly added FG 42-1; however the usage scenarios and transmission methods for periodic and aperiodic measurement reporting are different.  For this reason, the maximum number of supported sub-configurations should be different for periodic and aperiodic reporting.

Proposal 1:	Separate components 1 and 2 into different components for periodic and aperiodic reporting for FG 42-1, Spatial domain adaptation with CSI feedback based on CSI report sub-configuration.
	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 aperiodic CSI report configuration
2. The max number of sub-configurations M in one periodic CSI report configuration
3. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration in an aperiodic report configuration
4. Report of P CSI(s) in one CSI report where each CSI corresponds to one sub-configuration in a periodic report configuration
5. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
8. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
	
	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 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
	Optional with capability signaling




	Huawei/HiSilicon [3]
	FG introduction/need of rows
There is the following remaining issue
FFS: whether to have separate rows for type 1 or 2
From UE implementation perspective, the newly introduced FG is mainly related to UE capabilities about CSI measurement, CSI processing and CSI reporting, i.e. FG 2-33, 2-35 in Rel-15. The difference between Type 1 SD and Type 2 SD mainly lays on the implementation at gNB side (e.g. Type 2 SD could be mainly for virtualized precluding BS) and configurations (to UE), while differing factor, that lead a UE to only be able to support one of Type 1 and Type 2 SD (or even PD) at a time/development would be small, e.g. the supported maximum number of CSI reports per BWP, CPU counting or active resource/antenna ports counting are kept the same among different configurations for adaptation. Therefore, it is lack of justification to split Type 1 SD and Type 2 SD as separate UE capabilities.
Proposal 1: Do not support separate rows/capabilities for Type 1 SD and Type 2 SD respectively.
Furthermore, since Rel-15, both P-CSI and AP-CSI reporting is the mandatory UE capabilities with signalling, with different candidate values for the maximum number of CSI report setting per BWP for CSI report. From NES perspective, the framework of CSI feedback based on sub-configuration(s) enables one or more CSIs without dramatically changing the UE implementation for multiplexing multiple legacy CSI reports. Therefore, it is proposed to confirm that these two can be captured into a same UE feature group.
Proposal 3: The FG name is updated as: Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting].
With agreeing on Proposal 1, 2 and 3, the following is the overall aim:
· One FG is defined for CSI feedback based on sub-configurations for P-CSI reporting and AP-CSI reporting, which can be used for Type 1 SD only, Type 2 SD only, PD only or the joint operation of SD and PD adaptation.
· Another FG for SP-CSI reporting is introduced. 
Therefore, the current components listed in [1] for SD and/or PD adaptation can be largely kept, with change of consolidating the RRC configured parameters for respective SD or PD and joint operation into the same FG component.
Proposal 4:
· For the integrated FG from FG 42-1 and 42-2, integrate 
· 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]
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset [for each of periodic and aperiodic CSI reporting]
as one component given below
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration, a list of CSI-RS IDs, or one power offset, for each of periodic and aperiodic CSI reporting
· Similar handling on the integrated FG from FG 42-1a and 42-2a.

Both FG 2-33 and FG 2-35 are defined for reporting per band. However, in Rel-16, considering the UE capability under inter band CA case, further restrictions across bands as FG 14-9 (i.e. supportedCSI-RS-ResourceListAlt-r16) are defined for reporting per Band combination (BC). A UE would need to check the per band MIMO parameters as specified below
	supportedCSI-RS-ResourceListAlt-r16
Indicates the list of supported CSI-RS resources across all bands in a band combination by referring to codebookVariantsList. The following parameters are included in codebookVariantsList for each code book type:
-	maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a resource across all bands within a band combination;
-	maxNumberResourcesPerBand indicates the maximum number of resources across all CCs within a band combination, simultaneously;
-	totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs within a band combination, simultaneously.
For each band in a band combination, supported values for these three parameters are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in MIMO-ParametersPerBand.
	BC
	No
	N/A
	N/A


To avoid implementation fragmentation and signalling incompatibility, it would be desirable to also have the R18 FG reported consistently with the latest UE capability.
Proposal 5: Support per BC reporting for the FGs for SD and/or PD adaptation. Consider to add the following Note in the corresponding FG: 
[bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK76]For each band in a band combination, supported values for Component 3-6 are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in MIMO-ParametersPerBand, if a UE reports. For each band combination, supported values for Component 3-6 are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in CA-Parameters.
For Component 1 and 2, the candidate values for configured number of sub-configurations and reported CSIs are to be determined. It should be noted that the value represents the maximum number of CSI sub-configurations/sub-reports that a UE can report, which does not preclude gNB to configure/trigger a smaller value in practical. Therefore, from NES perspective, it is more meaningful to enable at least a value larger than 1 for at least sub-configurations, such that gNB has the flexibility of acquiring different CSI(s). Otherwise, for P-CSI, it may be easier not to use the framework for CSI reporting a single CSI. Further, current CSI report framework support maximum 4 CSI reports per BWP. This would also need to be included. 
Proposal 6:
· For P-CSI report, Component 1 and 2,
· The candidate values for L and N: 2, 3 and 4.
· For SP/AP-CSI report, Component 1 and 2,
· The candidate values for L: 2, 3, 4, 5 and 6.
· The candidate values for N: 1, 2, 3, and 4.

	Spreadtrum Communications [4]
	

	Vivo [5]
	· For FG 42-1, 
· Regarding components, we agree with the firstly two components, and we don’t think there is need to add component 3,4,5,6 in FG 42-1 since Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements as written in R18 WID. 
· Regarding the feature type, we prefer [per band], i.e., in some bands this feature is supported, and in some bands this feature is not supported.
· Regarding the candidate value for component 1, 
· the candidate value for L for P-CSI report is {2,3,4},
· the candidate value for L for A-CSI report is {2,3,4}.
· Regarding the candidate value for component 2,
· the candidate value for N is {1,2,3,4}
· Regarding whether to merge FG 42-2 with FG 42-1, we think the features of the spatial and power domains are best set up separately because of the hardware implementation, i.e., FG 42-2 and FG 42-1 shouldn’t be merged.
· And we are open to have separate rows for Type I shutdown and Type II shutdown.
Proposal 1: Adopt the following FG 42-1 for P and AP CSI reporting in spatial domain:
	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.
	
	Yes
	
	UE does not support spatial domain adaptation for periodic and aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for P-CSI report: 2,3,4
Component 1 candidate values for A-CSI report: 2,3,4
Component 2 candidate value(s): 1,2,3,4
	Optional with capability signaling




	ZTE/Sanechips [6]
	In RAN1#114 meeting, the following UE components are added in FG 42-1 and 42-2.
	[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]


However, FG 42-1 and 42-2 are used only for periodic or aperiodic CSI reporting. The components shown above are not restricted to P and AP CSI reporting, but also applied to SP CSI reporting which corresponds to FG  42-1a and 42-2a. Hence, it is suggested to introduce a separate FG to capture the components of the maximum number of CSI resources/ports. 
[bookmark: _Toc12838][bookmark: _Toc18238]Remove the components of maximum number of CSI-RS resource and ports from feature 42-1 and 42-2. 
[bookmark: _Toc4847][bookmark: _Toc22545]Add a new separate FG for the maximum number of CSI-RS resources and ports.
In previous meeting, the candidate values for L and N were discussed. For P-CSI report, UE needs to always report all L sub-reports corresponding to L sub-configurations. Since at most 4 CSI-RS resources and each configured with 32 ports is agreed in m-TRP, the maximum number of L can also set to 4.
For AP/SP-CSI report, UE can be triggered N sub-configurations from L sub-configurations, and the candidate value for maximum of L can be larger (e.g., 16). Similar as the candidate value of L for P-CSI report, the candidate value of N can be no larger than 4.
[bookmark: _Toc29798][bookmark: _Toc15089]The following is proposed.
· [bookmark: _Toc1591][bookmark: _Toc20738]The maximum number of L for P-CSI report is 4. 
· [bookmark: _Toc30291][bookmark: _Toc17201]The maximum number of L for SP/AP-CSI report is 16.
· [bookmark: _Toc27217][bookmark: _Toc11111]The candidate number of L for P-CSI report is [2,3,4].
· [bookmark: _Toc27515][bookmark: _Toc22979]The candidate number of L for SP/AP-CSI report is [2,3,4,...,16].
· [bookmark: _Toc4685][bookmark: _Toc28627]The candidate value of N for SP/AP-CSI report is [1,2,3,4].


	Intel Coporation [7]
	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 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
	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 per CC
2. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of 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 in active BWPs across all CCs

	Component-1:
5 ~ 64 8 ~ 64 
Component-2:
8 ~ 128 32 ~ 256
Component 3:
8 ~ 128 32 ~ 256
Component 4:
8 ~ 256 32 ~ 512




	Google [8]
		42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [for periodic and aperiodic CSI reporting]for periodic CSI report 
	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]
7. Supported configuration for each sub-configuration 
	
	Yes
	
	UE does not support spatial domain adaptation for network energy savings [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report: FFS{2,3,4}
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value(s): {1,2,3,4}FFS]
[Component 3 candidate value(s): FFS{1,2,3,4}
Component 4 candidate value(s): FFS{8, 16, 24, 32}
Component 5 candidate value(s): {8, 16, 24, 32}FFS
Component 6 candidate value: {1,2,3,4}FFS]
Component 7 candidate value: {port subset, list of CSI-RS IDs, both}

FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2
	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 L 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 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: FFS
Component 2 candidate value(s): FFS]
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1b
	Spatial domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report for aperiodic CSI report 
	Support of CSI feedback based on CSI report sub-configuration(s), for each of 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
7. Supported configuration for each sub-configuration 
	
	Yes
	
	UE does not support spatial domain adaptation for network energy savings for aperiodic reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value {2,3,4}
Component 2 candidate value(s): {1,2,3,4}
Component 3 candidate value(s): {1,2,3,4}
Component 4 candidate value(s): {8, 16, 24, 32}
Component 5 candidate value(s): {8, 16, 24, 32}
Component 6 candidate value: {1,2,3,4}
Component 7 candidate value: {port subset, list of CSI-RS IDs, both}


	Optional with capability signaling




	LG Electronics [9]
	· Separation of P/SP/AP-CSI reporting
It is observed that in Rel-15 NR UE features, A-CSI and P-CSI are merged into one FG (i.e., FG 2-32) as mandatory feature while SP-CSI is separate from FG 2-32 (i.e., FG 2-32a for SP-CSI on PUCCH and FG 2-32b for SP-CSI on PUSCH) as optional feature. Thus, similar to Rel-15 NR UE feature structure, it would be straight-forward to have one FG corresponding to P/AP-CSI reporting and the other FG corresponding to SP-CSI reporting.

Proposal #1: Support separate FGs for P/AP-CSI reporting (i.e., FG 42-1 for SD adaptation with P/AP-CSI reporting and FG 42-2 for PD adaptation with P/AP-CSI reporting) and SP-CSI reporting (i.e., FG 42-1a for SD adaptation with SP-CSI reporting and FG 42-2a for PD adaptation with SP-CSI reporting).

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

· Candidate values for L and N
Regarding the maximum number (=L_max) of sub-configurations that can be provided within a CSI report configuration, L_max = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for L could be 2, 3, and 4.
Regarding the maximum number (=N_max) of sub-configurations that can be activated or triggered via MAC-CE or DCI, UE doesn’t need to report N_max or the candidate value for N in addition to L. If a UE indicates support of up to L sub-configurations, the UE should be able to report any N (<=L) sub-configuration(s). In that sense, reporting a value for L is sufficient and UE doesn’t need to report which N values are supported.

Proposal #3: The candidate values for L are 2, 3, and 4 where L is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #4: Without indicating the candidate values for N, UE can support any N up to L, 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 L is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.


	Samsung [10]
	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, Component 1 (‘The max number of sub-configurations L’) is the baseline. In case of Component 2 (N CSI reports), we share the view raised in previous RAN1 meeting that the needs for Component 2 is not so clear as long as UE supports Component 1. 
Proposal 2: For FG 42-1/1a/2/2a, keep current component 1 and remove the square bracket.
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.
	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]




	Xiaomi [11]
	Component 3)- Component 6): In RAN1#114 meeting [6], the active CSI-RS resource and active CSI-RS ports counting are determined as below. 
	Agreement
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-   configurations derived from port subset indication.
·  It is understood that further discussions are necessary 



Taking active CSI-RS resource counting as an example, the basic principle for the counting is that, if a CSI-RS resource is referred by M sub-configurations, the resource is counted by M times. That is to say, if one CSI-RS resource is referred by one CSI Reporting Settings, the CSI-RS resource may be counted multiple times. That is different from current mechanism. Currently, if a CSI-RS resource is referred by one CSI Reporting Settings, the resource is only counted once. Similar situation also applies to CSI-RS port counting. Hence, the UE capability of supported maximum number of CSI-RS resources and CSI-RS ports for spatial domain adaption should be defined separately. In other words, the component 3), component 4), component 5) and component 6) in FG 42-1 should be introduced.
   
   Additional issue 1: Based on the following agreements achieved in RAN1#112bis-e meeting [2] and RAN1#113 meeting [3], a CSI-RS resource with Type 1 spatial adaption (SD) adaptation can be associated with more than one SD patterns.
	Agreement
Support configurability of NZP CSI-RS resource(s) for channel measurement within one resource setting corresponding to more than one spatial adaptation patterns with at least one of the following
· A1-1-revised: a resource set with multiple resources is configured within a resource setting, where each resource is associated with only one spatial adaptation pattern
· A1-2-revised: For a resource configured in a resource set within a resource setting, the resource can be associated with more than one spatial adaptation patterns
· One or more resources can be configured in the resource set for channel measurement.
Agreement
Confirm the working assumption with the following update (in red)
· Al-1-revised and A1-2-revised are supported
· For Type 1 SD adaptation
· A1-2-revised is supported 
· For Type 2 SD adaptation
· A1-1-revised is supported.


Taking a CSI-RS resource containing 32 ports as an example, the resource may be associated with following SD patterns: 32 ports, 16 nested ports, 8 nested ports. That is different from current mechanism. Currently, one CSI-RS resource is only associate with one SD pattern. In this case, a new component for indicating the supported maximum number of Tx ports in one NZP CSI-RS for SD adaptation should be introduced. 

	42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [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]
7. Maximum number of Tx ports in one NZP CSI-RS resource associated with SD adaptation.
	
	Yes
	
	UE does not support spatial domain adaptation for network energy savings [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for 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]
Component 7 candidate value: {2, 4, 8, 12, 16, 24, 32}

FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling




	CATT [12]
	The spatial and power domain adaptation is to turn off some of the TxRUs for network energy saving with the power adjustment.   The spatial adaptation by turning OFF/ON of some TxRUs would change the number of antenna ports for Type-1 antenna configuration, which each antenna port is connected to some TxRUs, and the beam pattern for Type-2 antenna configuration, which each antenna port is connected to all TxRUs.  The change of the number of antenna ports or the beam pattern in the spatial adaptation would have impact to the coverage, in particular to the DL common channels, and link adaptation gain.  Thus, the Tx power would need to be adjusted along with the spatial domain adaptation in order to provide seamless coverage and the adequate link adaptation gain.  In RAN1#114, FG 42 for the UE capability of network energy saving has defined FG42-1 for spatial domain and FG42-2 for power domain adaptation.   
The support of the spatial and power domain adaptation requires additional UE CSI measurements and reports when some TxRUs are turned off.   A number of TxRUs turning off and generating a new number of antenna ports or beam pattern is indicated as an antenna sub-configuration of the full antenna configuration.  The additional CSI reports of sub-configurations with each CSI report associated with one sub-configuration will be fed back to the gNB for dynamic link adaptation.  Multiple CSI reports associated with full antenna configuration and sub-configurations are included in all CSI report type; they are aperiodic CSI report, semi-persistent CSI report, and periodic CSI report.   The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability since the measurements of configured CSI-RS resource(s) are the same.  Since the additional CSI measurements of antenna sub-configuration would be provisioned by the UE at each band.  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE) regardless if it is Type 1 or Type 2 antenna adaptation.  For Type 1 antenna adaptation, the additional number of CSI measurements for CSI feedbacks in a CSI report is based on the measurements of a CSI-RS resource set.   The maximum number of CSI measurements N from a CSI-RS resource set should be based on UE capability in additional CSI measurements and computation.   The maximum number of CSI measurements N in a CSI report would depend on the number of network operation of spatial adaptation for network energy saving.    The spatial domain adaptation relies on the ON/OFF of the TxRU to achieve the network energy saving.  The transition time of the TxRU ON/OFF would be the deciding factor.  The power amplifier of the TxRU would demands range of ms to stabilize the Tx power setting and would not be able to dynamically shutting down and turning on.   Thus, the TxRU ON/OFF would not be substantially frequent at the gNB for spatial adaptation.  The number of the CSI measurements of sub-configurations should not be large.  Thus, the maximum number of CSI measurements of antenna sub-configurations in a CSI report should be set to 4.  The maximum number of sub-configurations L for UE to support should be based on the possibility of spatial and power adaptations by the network.  The level of the power adaptations would not see much network energy saving gain.  Thus, the majority of the spatial and power adaptation is different spatial domain configurations.   The maximum number of spatial and power domain sub-configurations should be set to 8.  
Proposal 1:  The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability
Proposal 2:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE)
Proposal 3:  The maximum number of CSI measurements of antenna sub-configurations N in a CSI report should be set to 4.  
Proposal 4:  The maximum number of antenna sub-configurations L for UE to support should be set to 8.  
The UL resources needs to be configured for multiple CSI reports associated with the full antenna configuration and sub-configuration.   The triggering of multiple CSI measurements in a CSI report by DCI needs to be supported to indicate the PDSCH transmission associated with the full antenna configuration or the specific sub-configuration in order to provide the UE information for the channel compensation.   
	42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [for periodic, semi-persistent 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 = 8 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 is 4
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs = 4
6. Supported maximum number of simultaneous NZP-CSI-RS resources ain active BWPs across all CCs]
	
	Yes
	
	UE does not support spatial domain adaptation for network energy savings [for periodic, semi-persistent and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report  N= 4
Component 1 candidate values for A-CSI report: N=4
Component 2 candidate value(s): FFS] Candidate value for simultaneous NZP-CSI-RS reesources per CC is 4
[Component 3 candidate value(s): FFS Candidate of maximum number of sub-configuration L = 8.
Component 4 candidate value(s): FFS candidate values for S{-CSI report: N=4

Component 5 candidate value(s): FFS candidate values for P-CSI report: N=4

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
	Optional with capability signaling




	China Telecom [13]
	FG 42-1/1a is about the UE feature of supporting the SD adaptation, we are generally fine with the current description of components. And the NZP-CSI-RS resources can be allocated in any active BWP across all CCs, the feature should be per UE so that more flexibility can be kept for the SD adaptation. And for type 1 and type 2 SD adaptation, even though the configuration can be different, but there is actually no extra complexity brought to UE, the only thing matters is the number of sub-configurations UE can support. Thus, there is no need to have separate rows for type 1 or 2.
Proposal 1:
[bookmark: _Hlk146657664]Support to introduce FG 42-1/1a with following revision,
· FG 42-1/1a should be per UE.
· There is no need to have separate rows for type 1 or 2.
	42. Netw_Energy_NR
	42-1
	Spatial domain or/and power domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [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]
	
	Yes
	
	UE does not support spatial domain adaptation or/and power domain for network energy savings [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for 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
	Optional with capability signaling




	OPPO [14]
	

	CMCC [15]
	If a UE feature of joint support of SD and PD adaptation is supported, then the FG of SD adaptation and PD adaptation should be further updated with supporting each adaptation only. 
According to the agreements about the maximum value of sub-configurations, separate maximum value can be configured for A-CSI, SP-CSI, and P-CSI. 
	Agreement (113)
Alt 2: For P-CSI reporting from L configured sub-configurations, support:
· All L configured sub-configurations are reported in every periodic occasion.
· The maximum value of L can be different for A-CSI, SP-CSI, and P-CSI. 
· , where  is the total number of CSI-RS resources corresponding to i-th sub-configuration in the CSI-RS resource set for channel measurement. (N=L in the equation)
· FFS: Details on active CSI-RS resource / port counting




For periodic CSI feedback, the maximum value of L sub-configuration should be at least 2 and beyond. And for the SP and AP CSI feedback, the maximum value of L can be 2, 3 and beyond, which would provide enough flexibility. And value N for AP and SP CSI feedback could be a lower value than the maximum L. The proposals are as below and applied to the component 1 and 2 in both FG 42-1 and 42-2.

Proposal 2:
For periodic CSI feedback, the maximum value of L sub-configuration should be at least 2 and beyond. And for the SP and AP CSI feedback, the maximum value of L can be 2, 3 and beyond.

Proposal 3:
Value N for AP and SP CSI feedback could be a lower value than the maximum L.

As discussed during the meeting, the supported NZP CSI-RS resources and port numbers have strong impact to the performance of spatial domain adaptation. We support to introduce components 3-6 in the NES UE features. 

Proposal 4:
Support to introduce components 3-6 in the NES UE features
· 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


	Apple [16]
		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




	Vodafone [17]
	

	MediaTek Inc. [18]
	[bookmark: OLE_LINK937]In the RAN1 UE feature list after RAN1 #114 [1], FG 42-1 and 42-1a are formulated as below:
· 42-1 Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
· 42-1a Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
It can be seen that there are no distinction for Type 1 spatial domain (SD) adaptation and Type 2 SD adaptation.

Observation 1: In the RAN1 UE feature list after RAN1 #114 [1], FG 42-1 and 42-1a are formulated as below:
· 42-1 Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
· 42-1a Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
It can be seen that there are no distinction for Type 1 spatial domain (SD) adaptation and Type 2 SD adaptation.

As Type 1 SD adaptation and Type 2 SD adaptation are discussed separately in RAN1, and they are used for different targeting scenarios (ex. Type 2 SD may be more useful for FR2), UE should be able to report the support of these two cases separately.

Observation 2: As Type 1 SD adaptation and Type 2 SD adaptation are discussed separately in RAN1, and they are used for different targeting scenarios (ex. Type 2 SD may be more useful for FR2), UE should be able to report the support of these two cases separately.

We hence have the following proposal. Note that since power domain adaptation can be configured with Type-1 SD or Type-2 SD, the extension also applies to FG 42-2 and FG 42-2a.

Proposal 1: Add the following candidate values for FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a:
· {each of the sub-configurations does not contain a list of NZP CSI-RS resources (Type 1 SD), each of the sub-configuration(s) contains a list of one or more NZP CSI-RS resources (Type 2 SD), both}

For spatial domain and power domain adaptation, the candidate values of multiple components in the UE feature table are under discussion.

Observation 3: For spatial domain and power domain adaptation, the candidate values of the following components in the UE feature table are under discussion:
· [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]

The additional components 3 to 6 are analogous to their counter components under legacy feature 2-33. Given the potential increment in configured resources and the port number with multiple sub-configurations, there should also include analogous components for FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a. By assuming the same candidate values as legacy of sufficiently wide range, the following updates are thus suggested:

Proposal 2: For spatial domain and power domain adaptation (FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a), adopt the following candidate values in the UE feature table:
· [1. The max number of sub-configurations L in one CSI report configuration]
· Candidate values: {2, 3}
· [2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.]
· Candidate values: {2, 3}
· [3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Candidate values: {1, 2, 3 … 32}
· 4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Candidate values: {8, 16, 24, … 128}
· 5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {8, 16, 24, …, 248, 256}
· 6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
· 7. Supported max number of configured NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {1, 2, 3, …, 32}
· 8. Supported max number of ports across all configured NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48, … , 256}
· 9. Supported sub-configuration types
· Candidate values: {each of the sub-configurations does not contain a list of NZP CSI-RS resources (Type 1 SD), each of the sub-configuration(s) contains a list of one or more NZP CSI-RS resources (Type 2 SD), both}


	NTT DOCOMO, INC. [19]
	In [2], FG42-1/1a are defined as UE capabilities for spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s), where FG42-1 is “[for periodic and aperiodic CSI reporting]” while FG42-1a is for semi-persistent CSI reporting. As Rel-15 FG2-32 (Basic CSI framework) is mandatory and for periodic and aperiodic CSI reporting while FG2-32a/32b are optional and for semi-persistent CSI reporting on PUCCH/PUSCH respectively, it is reasonable that FG42-1 is a kind of basic FG for spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) and covers both periodic and aperiodic CSI reporting as FG2-32.
Proposal 1: FG42-1 is a kind of basic FG for spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) and covers both periodic and aperiodic CSI reporting.
· FG name of FG42-1 is “Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]”.
· The consequence if FG42-1 is not supported by the UE is “UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]”
· The prerequisite FG of FG42-1a is “FFSFG42-1”.

Regarding the component 1 of FG42-1/1a for “the max number of sub-configurations L in one CSI report configuration”, it would be necessary to have different value of L for periodic, aperiodic, and semi-persistent CSI reporting respectively. For periodic CSI reporting, L=N value should not be so large in Rel-18 as there may not be sufficient techniques for overhead reduction in Rel-18. Similarly, although L values for aperiodic and semi-persistent reporting can be larger than that for periodic reporting as L>=N for aperiodic and semi-persistent reporting, the L values for aperiodic and semi-persistent reporting should not be so large in Rel-18 as well.
Proposal 2: Component 1 of FG42-1/1a is “The max number of sub-configurations L in one CSI report configuration” i.e., bracket can be removed.
· Different values for L can be reported for periodic, aperiodic, and semi-persistent CSI reporting respectively.
· Values for L should not be so large in Rel-18.

Regarding the component 2 of FG42-1/1a for “Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration”, there is no need to report the value of N for periodic CSI reporting as L=N is assumed, while different values of N for aperiodic and semi-persistent CSI reporting can be reported. Similar to the values for L, values for N should not be so large in Rel-18.
Proposal 3: Component 2 of FG42-1/1a is “Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration” i.e., bracket can be removed.
· Different values for N can be reported for aperiodic and semi-persistent CSI reporting respectively.
· Values for N should not be so large in Rel-18.

Regarding other potential components of FG42-1 for number of NZP-CSI-RS resources and number of total CSI-RS ports, further discussion on how to count CSI-RS resources/ports would be necessary. Following agreement was made at RAN1#114 meeting, but companies have different preference on the definition of X sub-configurations. Based on the further discussion, if a kind of new capability for the number of CSI-RS resources/ports is necessary for SD adaptation for NES, we should consider the components for them.
	Agreement
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



Regarding the FFS on separation between type 1 SD and type 2 SD, our preference is to keep both type 1 and type 2 SD support in FG42-1/1a to avoid fragmentation of UE support on type 1 and type 2 SD.
Proposal 4: “FFS: whether to have separate rows for type 1 or 2” is removed, and no separate FG between type 1 and type 2 SD is introduced.

Regarding the reporting type, per band may be reasonable as different value of L/N may be supported/tested for different bands.
Proposal 5: The reporting type of FG42-1/1a is per band.

	Ericsson [20]
	· Separate indications (FG) should be introduced for Type 1 SD, Type 2 SD. 
· 42-1 is limited to Type 1 SD, while 42-1’ is introduced for Type 2 SD.  
· FG 42-1 
· FG name: Update to include “containing port subset configuration”. 
· FG description: Update to reflect that this FG is for Type 1 SD only
· 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]
· Component 1: OK to confirm with following updates.
· The max number of sub-configurations Lmax in one CSI report configuration
· Candidate value set: [2],[3],[4] for P-CSI report, [3],[4] for AP-CSI report
· Component 2:  OK to confirm with following updates. 
· Report of N CSI(s)  in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting. 
· Note: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
· Candidate value set for component 2: There is no need for defining candidate values for component 2.
· Components 3: OK to confirm with below update, 
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Suggested candidate value set for component 3: {[3],[4], …. [32]}
· Component 4: OK to confirm with below update. 
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Suggested candidate value set for component 4: { [56],[64], [72] …. [256]}
· Component 5: OK to confirm with below update.
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Suggested candidate value set for component 5 {[56],[64], [72] …. [256]}
· Component 6: OK to confirm with below update.
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs.
· Suggested candidate value set for component 6: {[5], [6],…..[64]}
· Introduce (New) Component 7 for UE to indicate whether it supports periodic CSI reporting and/or aperiodic CSI reporting based on sub-configurations. This is beneficial to avoid potential issues in IODT testing that may result if a coarser granularity for the capability indication is used.
· Component description: "7) Supported CSI reporting type“
· Candidate value set for component 7: bitmap indicating support/not support of the following: 1) periodic CSI reporting, 2) aperiodic CSI reporting
· (New) FG 42-1’
· This is new FG for Type 2 SD only.
· Same structure as FG 42-1 (as described above), except ‘port subset configuration’ is replaced with ‘list of CSI-RS IDs’ and below update for component 4. 
· Suggested candidate value set for component 4 and 5: { [64],[72]…. [256]}
· Suggested candidate value set for component 3 and 6: {[8],[9]…. [32]}
	42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing port subset configuration [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 Lmax in one CSI report configuration]
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[3. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier,Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
6. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
7. Supported CSI reporting type
	
	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 P-CSI report: FFS[2],[3],[4]
Component 1 candidate values for A-CSI report: FFS[3],[4]
Component 2 candidate value(s): FFS 
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]
[Component 3 candidate value(s): FFS [3],[4], …. [32]
Component 4 candidate value(s): FFS [56],[64], [72] …. [256]
Component 5 candidate value(s): FFS [56],[64], [72] …. [256]
Component 6 candidate value: FFS [5],[6], …. [32]]
Component 7 candidate value: bitmap indicating support/not support of : a) periodic CSI reporting, b) aperiodic CSI reporting 
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1’
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing list of CSI-RS IDs for periodic and aperiodic CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one list of CSI-RS IDs for each of periodic and aperiodic CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting
3. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier,Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
6. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported CSI reporting type
	
	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 P-CSI report: [2],[3],[4]
Component 1 candidate values for A-CSI report: [3],[4]
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]
Component 3 candidate value(s): [8],[9], …. [32]
Component 4 candidate value(s): [64],[72], [80] …. [256]
Component 5 candidate value(s): [64],[72], [80] …. [256]
Component 6 candidate value: [8],[9], …. [32]
Component 7 candidate value: bitmap indicating support/not support of : a) periodic CSI reporting, b) aperiodic CSI reporting 

	Optional with capability signaling




	Qualcomm Incorporated [21]
	On spatial and power domain adaptation, we prefer having separate UE features for Type 1 spatial domain adaptation and Type 2 spatial domain adaptation respectively. For other details, we provide our suggestion in blue below.
Proposal 1: Define separate UE feature groups for Type 1 spatial domain adaptation and Type 2 spatial domain adaptation.
Type 1 SD adaptation
	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 for periodic and aperiodic CSI reporting.
1. The max number of sub-configurations in one CSI report configuration
2. The max number of CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.
	
	Yes
	
	UE does not support spatial domain adaptation based on CSI report sub-configuration(s), each containing one port subset configuration for periodic and aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for P-CSI report: 2
Component 1 candidate values for A-CSI report: 2, 3, 4
Component 2 candidate value(s): 1, 2
	Optional with capability signaling



Type 2 SD adaptation
	42. Netw_Energy_NR
	42-1b
	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 list of CSI-RS IDs for periodic and aperiodic CSI reporting.
1. The max number of sub-configurations in one CSI report configuration
2. The max number of CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.
	
	Yes
	
	UE does not support spatial domain adaptation based on CSI report sub-configuration(s), each containing one list of CSI-RS IDs for periodic and aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for P-CSI report: 2
Component 1 candidate values for A-CSI report: 2, 3, 4
Component 2 candidate value(s): 1, 2
	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 L 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 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: FFS
Component 2 candidate value(s): FFS]
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	Similarly, number of sub-configurations per CSI report configuration and number of measurements per sub-configuration should be added for semi-persistent CSI reporting as well; however, semi-persistent CSI reports activated by MAC CE are transmitted on PUCCH, while semi-persistent CSI reports activated by DCI are transmitted on PUSCH. Under these circumstances, the maximum number of sub-configurations and CSI measurements per sub-configuration should be reported as separate capabilities for reporting on PUCCH and PUSCH respectively.

Proposal 2:	Separate components 1 and 2 into different components for reporting on PUCCH and PUSCH respectively for FG 42-1a, Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting.
	42. Netw_Energy_NR
	42-1a
	[bookmark: _Hlk146603463]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 L in one CSI report configuration in PUCCH
2. The max number of sub-configurations M in one CSI report configuration in PUSCH
3. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration in PUCCH report configuration
4. Report of P CSI(s) in on SP-CSI report where each CSI corresponds to one sub-configuration in PUSCH report configuration

	FFS 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: FFS
Component 2 candidate value(s): FFS]
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling




	Huawei/HiSilicon [3]
	FG introduction/need of rows
There is the following remaining issue
FFS: whether to have separate rows for type 1 or 2
From UE implementation perspective, the newly introduced FG is mainly related to UE capabilities about CSI measurement, CSI processing and CSI reporting, i.e. FG 2-33, 2-35 in Rel-15. The difference between Type 1 SD and Type 2 SD mainly lays on the implementation at gNB side (e.g. Type 2 SD could be mainly for virtualized precluding BS) and configurations (to UE), while differing factor, that lead a UE to only be able to support one of Type 1 and Type 2 SD (or even PD) at a time/development would be small, e.g. the supported maximum number of CSI reports per BWP, CPU counting or active resource/antenna ports counting are kept the same among different configurations for adaptation. Therefore, it is lack of justification to split Type 1 SD and Type 2 SD as separate UE capabilities.
Proposal 1: Do not support separate rows/capabilities for Type 1 SD and Type 2 SD respectively.
With agreeing on Proposal 1, 2 and 3, the following is the overall aim:
· One FG is defined for CSI feedback based on sub-configurations for P-CSI reporting and AP-CSI reporting, which can be used for Type 1 SD only, Type 2 SD only, PD only or the joint operation of SD and PD adaptation.
· Another FG for SP-CSI reporting is introduced. 
Therefore, the current components listed in [1] for SD and/or PD adaptation can be largely kept, with change of consolidating the RRC configured parameters for respective SD or PD and joint operation into the same FG component.
Proposal 4:
· For the integrated FG from FG 42-1 and 42-2, integrate 
· 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]
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset [for each of periodic and aperiodic CSI reporting]
as one component given below
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration, a list of CSI-RS IDs, or one power offset, for each of periodic and aperiodic CSI reporting
· Similar handling on the integrated FG from FG 42-1a and 42-2a.

Both FG 2-33 and FG 2-35 are defined for reporting per band. However, in Rel-16, considering the UE capability under inter band CA case, further restrictions across bands as FG 14-9 (i.e. supportedCSI-RS-ResourceListAlt-r16) are defined for reporting per Band combination (BC). A UE would need to check the per band MIMO parameters as specified below
	supportedCSI-RS-ResourceListAlt-r16
Indicates the list of supported CSI-RS resources across all bands in a band combination by referring to codebookVariantsList. The following parameters are included in codebookVariantsList for each code book type:
-	maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a resource across all bands within a band combination;
-	maxNumberResourcesPerBand indicates the maximum number of resources across all CCs within a band combination, simultaneously;
-	totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs within a band combination, simultaneously.
For each band in a band combination, supported values for these three parameters are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in MIMO-ParametersPerBand.
	BC
	No
	N/A
	N/A


To avoid implementation fragmentation and signalling incompatibility, it would be desirable to also have the R18 FG reported consistently with the latest UE capability.
Proposal 5: Support per BC reporting for the FGs for SD and/or PD adaptation. Consider to add the following Note in the corresponding FG: 
For each band in a band combination, supported values for Component 3-6 are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in MIMO-ParametersPerBand, if a UE reports. For each band combination, supported values for Component 3-6 are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in CA-Parameters.
For Component 1 and 2, the candidate values for configured number of sub-configurations and reported CSIs are to be determined. It should be noted that the value represents the maximum number of CSI sub-configurations/sub-reports that a UE can report, which does not preclude gNB to configure/trigger a smaller value in practical. Therefore, from NES perspective, it is more meaningful to enable at least a value larger than 1 for at least sub-configurations, such that gNB has the flexibility of acquiring different CSI(s). Otherwise, for P-CSI, it may be easier not to use the framework for CSI reporting a single CSI. Further, current CSI report framework support maximum 4 CSI reports per BWP. This would also need to be included. 
Proposal 6:
· For P-CSI report, Component 1 and 2,
· The candidate values for L and N: 2, 3 and 4.
· For SP/AP-CSI report, Component 1 and 2,
· The candidate values for L: 2, 3, 4, 5 and 6.
· The candidate values for N: 1, 2, 3, and 4.

	Spreadtrum Communications [4]
	

	Vivo [5]
	· For FG 42-1a, 
· Regarding components of FG 42-1a, we agree with the two components. 
· Regarding the feature type, we prefer [per band], i.e., in some bands this feature is supported, and in some bands this feature is not supported.
· Regarding the candidate value for component 1,
· the candidate value for SP-CSI report is {2,3,4}
· Regarding the candidate value for component 2,
· the candidate value for N is {1,2,3,4}
· And we are open to have separate rows for Type I shutdown and Type II shutdown.
Proposal 2: Adopt the following FG 42-1a for SP CSI reporting in spatial domain:
	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 L in one CSI report configuration]
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.

	
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2,3,4
Component 2 candidate value(s): 1,2,3,4

	Optional with capability signaling




	ZTE/Sanechips [6]
	In previous meeting, the candidate values for L and N were discussed. For P-CSI report, UE needs to always report all L sub-reports corresponding to L sub-configurations. Since at most 4 CSI-RS resources and each configured with 32 ports is agreed in m-TRP, the maximum number of L can also set to 4.
For AP/SP-CSI report, UE can be triggered N sub-configurations from L sub-configurations, and the candidate value for maximum of L can be larger (e.g., 16). Similar as the candidate value of L for P-CSI report, the candidate value of N can be no larger than 4.
The following is proposed.
· The maximum number of L for P-CSI report is 4. 
· The maximum number of L for SP/AP-CSI report is 16.
· The candidate number of L for P-CSI report is [2,3,4].
· The candidate number of L for SP/AP-CSI report is [2,3,4,...,16].
· The candidate value of N for SP/AP-CSI report is [1,2,3,4].


	Intel Coporation [7]
	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 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
	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 per CC
2. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of 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 in active BWPs across all CCs

	Component-1:
5 ~ 64 8 ~ 64 
Component-2:
8 ~ 128 32 ~ 256
Component 3:
8 ~ 128 32 ~ 256
Component 4:
8 ~ 256 32 ~ 512




	Google [8]
	

	LG Electronics [9]
	· Separation of P/SP/AP-CSI reporting
It is observed that in Rel-15 NR UE features, A-CSI and P-CSI are merged into one FG (i.e., FG 2-32) as mandatory feature while SP-CSI is separate from FG 2-32 (i.e., FG 2-32a for SP-CSI on PUCCH and FG 2-32b for SP-CSI on PUSCH) as optional feature. Thus, similar to Rel-15 NR UE feature structure, it would be straight-forward to have one FG corresponding to P/AP-CSI reporting and the other FG corresponding to SP-CSI reporting.

Proposal #1: Support separate FGs for P/AP-CSI reporting (i.e., FG 42-1 for SD adaptation with P/AP-CSI reporting and FG 42-2 for PD adaptation with P/AP-CSI reporting) and SP-CSI reporting (i.e., FG 42-1a for SD adaptation with SP-CSI reporting and FG 42-2a for PD adaptation with SP-CSI reporting).

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

· Candidate values for L and N
Regarding the maximum number (=L_max) of sub-configurations that can be provided within a CSI report configuration, L_max = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for L could be 2, 3, and 4.
Regarding the maximum number (=N_max) of sub-configurations that can be activated or triggered via MAC-CE or DCI, UE doesn’t need to report N_max or the candidate value for N in addition to L. If a UE indicates support of up to L sub-configurations, the UE should be able to report any N (<=L) sub-configuration(s). In that sense, reporting a value for L is sufficient and UE doesn’t need to report which N values are supported.

Proposal #3: The candidate values for L are 2, 3, and 4 where L is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #4: Without indicating the candidate values for N, UE can support any N up to L, 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 L is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.


	Samsung [10]
	For FG 42-1/1a/2/2a, Component 1 (‘The max number of sub-configurations L’) is the baseline. In case of Component 2 (N CSI reports), we share the view raised in previous RAN1 meeting that the needs for Component 2 is not so clear as long as UE supports Component 1. 
Proposal 2: For FG 42-1/1a/2/2a, keep current component 1 and remove the square bracket.
	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 L in one CSI report configuration]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.]





	Xiaomi [11]
	FG 42-1a and FG 42-1 are all associated with UE capability for SD adaptation with CSI feedback. The only difference relies on the reporting type. From our understanding, the FG 42-1a can be merged to FG 42-1. The difference due to P/SP/AP reporting can be defined among different components in FG 42-1. 

Proposal 5: FG 42-1a can be merged to FG42-1.

	CATT [12]
	The spatial and power domain adaptation is to turn off some of the TxRUs for network energy saving with the power adjustment.   The spatial adaptation by turning OFF/ON of some TxRUs would change the number of antenna ports for Type-1 antenna configuration, which each antenna port is connected to some TxRUs, and the beam pattern for Type-2 antenna configuration, which each antenna port is connected to all TxRUs.  The change of the number of antenna ports or the beam pattern in the spatial adaptation would have impact to the coverage, in particular to the DL common channels, and link adaptation gain.  Thus, the Tx power would need to be adjusted along with the spatial domain adaptation in order to provide seamless coverage and the adequate link adaptation gain.  In RAN1#114, FG 42 for the UE capability of network energy saving has defined FG42-1 for spatial domain and FG42-2 for power domain adaptation.   
The support of the spatial and power domain adaptation requires additional UE CSI measurements and reports when some TxRUs are turned off.   A number of TxRUs turning off and generating a new number of antenna ports or beam pattern is indicated as an antenna sub-configuration of the full antenna configuration.  The additional CSI reports of sub-configurations with each CSI report associated with one sub-configuration will be fed back to the gNB for dynamic link adaptation.  Multiple CSI reports associated with full antenna configuration and sub-configurations are included in all CSI report type; they are aperiodic CSI report, semi-persistent CSI report, and periodic CSI report.   The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability since the measurements of configured CSI-RS resource(s) are the same.  Since the additional CSI measurements of antenna sub-configuration would be provisioned by the UE at each band.  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE) regardless if it is Type 1 or Type 2 antenna adaptation.  For Type 1 antenna adaptation, the additional number of CSI measurements for CSI feedbacks in a CSI report is based on the measurements of a CSI-RS resource set.   The maximum number of CSI measurements N from a CSI-RS resource set should be based on UE capability in additional CSI measurements and computation.   The maximum number of CSI measurements N in a CSI report would depend on the number of network operation of spatial adaptation for network energy saving.    The spatial domain adaptation relies on the ON/OFF of the TxRU to achieve the network energy saving.  The transition time of the TxRU ON/OFF would be the deciding factor.  The power amplifier of the TxRU would demands range of ms to stabilize the Tx power setting and would not be able to dynamically shutting down and turning on.   Thus, the TxRU ON/OFF would not be substantially frequent at the gNB for spatial adaptation.  The number of the CSI measurements of sub-configurations should not be large.  Thus, the maximum number of CSI measurements of antenna sub-configurations in a CSI report should be set to 4.  The maximum number of sub-configurations L for UE to support should be based on the possibility of spatial and power adaptations by the network.  The level of the power adaptations would not see much network energy saving gain.  Thus, the majority of the spatial and power adaptation is different spatial domain configurations.   The maximum number of spatial and power domain sub-configurations should be set to 8.  
Proposal 1:  The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability
Proposal 2:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE)
Proposal 3:  The maximum number of CSI measurements of antenna sub-configurations N in a CSI report should be set to 4.  
Proposal 4:  The maximum number of antenna sub-configurations L for UE to support should be set to 8.  
The UL resources needs to be configured for multiple CSI reports associated with the full antenna configuration and sub-configuration.   The triggering of multiple CSI measurements in a CSI report by DCI needs to be supported to indicate the PDSCH transmission associated with the full antenna configuration or the specific sub-configuration in order to provide the UE information for the channel compensation.   
	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 L 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 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: FFS
Component 2 candidate value(s): FFS]
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling




	China Telecom [13]
		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 L 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 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: FFS
Component 2 candidate value(s): FFS]
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling




	OPPO [14]
	

	CMCC [15]
	

	Apple [16]
	

	Vodafone [17]
	

	MediaTek Inc. [18]
	In the RAN1 UE feature list after RAN1 #114 [1], FG 42-1 and 42-1a are formulated as below:
· 42-1 Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
· 42-1a Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
It can be seen that there are no distinction for Type 1 spatial domain (SD) adaptation and Type 2 SD adaptation.

Observation 1: In the RAN1 UE feature list after RAN1 #114 [1], FG 42-1 and 42-1a are formulated as below:
· 42-1 Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
· 42-1a Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
It can be seen that there are no distinction for Type 1 spatial domain (SD) adaptation and Type 2 SD adaptation.

As Type 1 SD adaptation and Type 2 SD adaptation are discussed separately in RAN1, and they are used for different targeting scenarios (ex. Type 2 SD may be more useful for FR2), UE should be able to report the support of these two cases separately.

Observation 2: As Type 1 SD adaptation and Type 2 SD adaptation are discussed separately in RAN1, and they are used for different targeting scenarios (ex. Type 2 SD may be more useful for FR2), UE should be able to report the support of these two cases separately.

We hence have the following proposal. Note that since power domain adaptation can be configured with Type-1 SD or Type-2 SD, the extension also applies to FG 42-2 and FG 42-2a.

Proposal 1: Add the following candidate values for FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a:
· {each of the sub-configurations does not contain a list of NZP CSI-RS resources (Type 1 SD), each of the sub-configuration(s) contains a list of one or more NZP CSI-RS resources (Type 2 SD), both}

For spatial domain and power domain adaptation, the candidate values of multiple components in the UE feature table are under discussion.

Observation 3: For spatial domain and power domain adaptation, the candidate values of the following components in the UE feature table are under discussion:
· [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]

The additional components 3 to 6 are analogous to their counter components under legacy feature 2-33. Given the potential increment in configured resources and the port number with multiple sub-configurations, there should also include analogous components for FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a. By assuming the same candidate values as legacy of sufficiently wide range, the following updates are thus suggested:

Proposal 2: For spatial domain and power domain adaptation (FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a), adopt the following candidate values in the UE feature table:
· [1. The max number of sub-configurations L in one CSI report configuration]
· Candidate values: {2, 3}
· [2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.]
· Candidate values: {2, 3}
· [3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Candidate values: {1, 2, 3 … 32}
· 4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Candidate values: {8, 16, 24, … 128}
· 5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {8, 16, 24, …, 248, 256}
· 6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
· 7. Supported max number of configured NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {1, 2, 3, …, 32}
· 8. Supported max number of ports across all configured NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48, … , 256}
· 9. Supported sub-configuration types
· Candidate values: {each of the sub-configurations does not contain a list of NZP CSI-RS resources (Type 1 SD), each of the sub-configuration(s) contains a list of one or more NZP CSI-RS resources (Type 2 SD), both}


	NTT DOCOMO, INC. [19]
	In [2], FG42-1/1a are defined as UE capabilities for spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s), where FG42-1 is “[for periodic and aperiodic CSI reporting]” while FG42-1a is for semi-persistent CSI reporting. As Rel-15 FG2-32 (Basic CSI framework) is mandatory and for periodic and aperiodic CSI reporting while FG2-32a/32b are optional and for semi-persistent CSI reporting on PUCCH/PUSCH respectively, it is reasonable that FG42-1 is a kind of basic FG for spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) and covers both periodic and aperiodic CSI reporting as FG2-32.
Proposal 1: FG42-1 is a kind of basic FG for spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) and covers both periodic and aperiodic CSI reporting.
· FG name of FG42-1 is “Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]”.
· The consequence if FG42-1 is not supported by the UE is “UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]”
· The prerequisite FG of FG42-1a is “FFSFG42-1”.

Regarding the component 1 of FG42-1/1a for “the max number of sub-configurations L in one CSI report configuration”, it would be necessary to have different value of L for periodic, aperiodic, and semi-persistent CSI reporting respectively. For periodic CSI reporting, L=N value should not be so large in Rel-18 as there may not be sufficient techniques for overhead reduction in Rel-18. Similarly, although L values for aperiodic and semi-persistent reporting can be larger than that for periodic reporting as L>=N for aperiodic and semi-persistent reporting, the L values for aperiodic and semi-persistent reporting should not be so large in Rel-18 as well.
Proposal 2: Component 1 of FG42-1/1a is “The max number of sub-configurations L in one CSI report configuration” i.e., bracket can be removed.
· Different values for L can be reported for periodic, aperiodic, and semi-persistent CSI reporting respectively.
· Values for L should not be so large in Rel-18.

Regarding the component 2 of FG42-1/1a for “Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration”, there is no need to report the value of N for periodic CSI reporting as L=N is assumed, while different values of N for aperiodic and semi-persistent CSI reporting can be reported. Similar to the values for L, values for N should not be so large in Rel-18.
Proposal 3: Component 2 of FG42-1/1a is “Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration” i.e., bracket can be removed.
· Different values for N can be reported for aperiodic and semi-persistent CSI reporting respectively.
· Values for N should not be so large in Rel-18.

Regarding other potential components of FG42-1 for number of NZP-CSI-RS resources and number of total CSI-RS ports, further discussion on how to count CSI-RS resources/ports would be necessary. Following agreement was made at RAN1#114 meeting, but companies have different preference on the definition of X sub-configurations. Based on the further discussion, if a kind of new capability for the number of CSI-RS resources/ports is necessary for SD adaptation for NES, we should consider the components for them.
	Agreement
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



Regarding the FFS on separation between type 1 SD and type 2 SD, our preference is to keep both type 1 and type 2 SD support in FG42-1/1a to avoid fragmentation of UE support on type 1 and type 2 SD.
Proposal 4: “FFS: whether to have separate rows for type 1 or 2” is removed, and no separate FG between type 1 and type 2 SD is introduced.

Regarding the reporting type, per band may be reasonable as different value of L/N may be supported/tested for different bands.
Proposal 5: The reporting type of FG42-1/1a is per band.

	Ericsson [20]
	· FG 42-1a (spatial domain adaptation for semi-persistent CSI reporting)
· FG description: Update to reflect that this FG is for Type 1 SD only
· 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
· Component 1: OK to confirm with following updates.
· The max number of sub-configurations Lmax in one CSI report configuration
· Candidate value set: [2],[3],[4] for SP-CSI report
· Component 2:  OK to confirm with following updates. 
· Report of N CSI(s)  in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L) for SP CSI reporting.
· Note: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
· Candidate value set for component 2: There is no need for defining candidate values for component 2
· Pre-requisite: 42-1 
· (New) FG 42-1b (spatial domain adaptation for semi-persistent CSI reporting)
· This is for Type 2 SD only.
· Same structure as FG 42-1a (as described above), except ‘port subset configuration’ is replaced with ‘list of CSI-RS IDs’ and below update for component 4
	42. Netw_Energy_NR
	42-1a
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing port subset configuration 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, where (1 <=N<=L) for SP CSI reporting ]

	FFS
42-1  
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: FFS[2],[3],[4]
Component 2 candidate value(s): FFS]
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1b
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing list of CSI-RS IDs for semi-persistent CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one 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, where (1 <=N<=L) for SP CSI reporting

	FFS
42-1’ 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: [2],[3],[4]
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]

	Optional with capability signaling




	Qualcomm Incorporated [21]
	On spatial and power domain adaptation, we prefer having separate UE features for Type 1 spatial domain adaptation and Type 2 spatial domain adaptation respectively. For other details, we provide our suggestion in blue below.
Proposal 1: Define separate UE feature groups for Type 1 spatial domain adaptation and Type 2 spatial domain adaptation.
Type 1 SD adaptation
	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 for semi-persistent CSI reporting.
1. The max number of sub-configurations in one CSI report configuration
2. The max number of CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.
	FFS 
	Yes
	
	UE does not support spatial domain adaptation based on CSI report sub-configuration(s), each containing one port subset configuration for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2, 3, 4
Component 2 candidate value(s): 1, 2
	Optional with capability signaling



Type 2 SD adaptation
	42. Netw_Energy_NR
	42-1c
	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 list of CSI-RS IDs for semi-persistent CSI reporting.
1. The max number of sub-configurations in one CSI report configuration
2. The max number of CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.
	FFS 
	Yes
	
	UE does not support spatial domain adaptation based on CSI report sub-configuration(s), each containing one list of CSI-RS IDs for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2, 3, 4
Component 2 candidate value(s): 1, 2
	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]
	
	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 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
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	Likewise, a similar structure is necessary for power domain adaptation with CSI feedback for aperiodic and periodic CSI reporting.

Proposal 3:	Separate components 1 and 2 into different components for periodic and aperiodic reporting for FG 42-2, Power domain adaptation with CSI feedback based on CSI report sub-configuration.
	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 aperiodic CSI report configuration
2. The max number of sub-configurations M in one periodic CSI report configuration
3. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration in an aperiodic report configuration
4. Report of P CSI(s) in one CSI report where each CSI corresponds to one sub-configuration in a periodic report configuration
5. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
8. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
	
	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 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
	Optional with capability signaling




	Huawei/HiSilicon [3]
	There are also the following remaining issues
FFS: merge FG 42-2 with FG 42-1
FFS: merge FG 42-2a with FG 42-1a
With exact same considerations as the relationship between Type 1 SD and Type 2 SD, the difference between power domain adaptation and spatial domain adaptation exists in the required configurations. No significant difference on the UE implementation side in terms of CSI processing requirements and CSI reporting procedure. Therefore, we have the following proposal,
Proposal 2: Merge FG 42-2 with FG 42-1 and merge FG 42-2a with FG 42-1a.
Furthermore, since Rel-15, both P-CSI and AP-CSI reporting is the mandatory UE capabilities with signalling, with different candidate values for the maximum number of CSI report setting per BWP for CSI report. From NES perspective, the framework of CSI feedback based on sub-configuration(s) enables one or more CSIs without dramatically changing the UE implementation for multiplexing multiple legacy CSI reports. Therefore, it is proposed to confirm that these two can be captured into a same UE feature group.
Proposal 3: The FG name is updated as: Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting].
With agreeing on Proposal 1, 2 and 3, the following is the overall aim:
· One FG is defined for CSI feedback based on sub-configurations for P-CSI reporting and AP-CSI reporting, which can be used for Type 1 SD only, Type 2 SD only, PD only or the joint operation of SD and PD adaptation.
· Another FG for SP-CSI reporting is introduced. 
Therefore, the current components listed in [1] for SD and/or PD adaptation can be largely kept, with change of consolidating the RRC configured parameters for respective SD or PD and joint operation into the same FG component.
Proposal 4:
· For the integrated FG from FG 42-1 and 42-2, integrate 
· 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]
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset [for each of periodic and aperiodic CSI reporting]
as one component given below
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration, a list of CSI-RS IDs, or one power offset, for each of periodic and aperiodic CSI reporting
· Similar handling on the integrated FG from FG 42-1a and 42-2a.

Both FG 2-33 and FG 2-35 are defined for reporting per band. However, in Rel-16, considering the UE capability under inter band CA case, further restrictions across bands as FG 14-9 (i.e. supportedCSI-RS-ResourceListAlt-r16) are defined for reporting per Band combination (BC). A UE would need to check the per band MIMO parameters as specified below
	supportedCSI-RS-ResourceListAlt-r16
Indicates the list of supported CSI-RS resources across all bands in a band combination by referring to codebookVariantsList. The following parameters are included in codebookVariantsList for each code book type:
-	maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a resource across all bands within a band combination;
-	maxNumberResourcesPerBand indicates the maximum number of resources across all CCs within a band combination, simultaneously;
-	totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs within a band combination, simultaneously.
For each band in a band combination, supported values for these three parameters are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in MIMO-ParametersPerBand.
	BC
	No
	N/A
	N/A


To avoid implementation fragmentation and signalling incompatibility, it would be desirable to also have the R18 FG reported consistently with the latest UE capability.
Proposal 5: Support per BC reporting for the FGs for SD and/or PD adaptation. Consider to add the following Note in the corresponding FG: 
For each band in a band combination, supported values for Component 3-6 are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in MIMO-ParametersPerBand, if a UE reports. For each band combination, supported values for Component 3-6 are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in CA-Parameters.
For Component 1 and 2, the candidate values for configured number of sub-configurations and reported CSIs are to be determined. It should be noted that the value represents the maximum number of CSI sub-configurations/sub-reports that a UE can report, which does not preclude gNB to configure/trigger a smaller value in practical. Therefore, from NES perspective, it is more meaningful to enable at least a value larger than 1 for at least sub-configurations, such that gNB has the flexibility of acquiring different CSI(s). Otherwise, for P-CSI, it may be easier not to use the framework for CSI reporting a single CSI. Further, current CSI report framework support maximum 4 CSI reports per BWP. This would also need to be included. 
Proposal 6:
· For P-CSI report, Component 1 and 2,
· The candidate values for L and N: 2, 3 and 4.
· For SP/AP-CSI report, Component 1 and 2,
· The candidate values for L: 2, 3, 4, 5 and 6.
· The candidate values for N: 1, 2, 3, and 4.

	Spreadtrum Communications [4]
	

	Vivo [5]
	· For FG 42-2, 
· Regarding components, we agree with the firstly two components, and we don’t think there is need to add component 3,4,5,6 in FG 42-2 since Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements as written in R18 WID. 
· Regarding the feature type, we prefer [per band], i.e., in some bands this feature is supported, and in some bands this feature is not supported.
· Regarding the candidate value for component 1, 
· the candidate value for L for P-CSI report is {2,3,4},
· the candidate value for L for A-CSI report is {2,3,4}.
· Regarding the candidate value for component 2,
· the candidate value for N is {1,2,3,4}
· Regarding whether to merge FG 42-2 with FG 42-1, we think the features of the spatial and power domains are best set up separately because of the hardware implementation, i.e., FG 42-2 and FG 42-1 shouldn’t be merged.
Proposal 3: Adopt the following FG 42-2 for P and AP CSI reporting in power domain:
	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.
	
	Yes
	
	UE does not support power domain adaptation for periodic and aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for P-CSI report: 2,3,4
Component 1 candidate values for A-CSI report: 2,3,4
 Component 2 candidate value for N: 1,2,3,4

	Optional with capability signaling




	ZTE/Sanechips [6]
	In RAN1#114 meeting, the following UE components are added in FG 42-1 and 42-2.
	[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]


However, FG 42-1 and 42-2 are used only for periodic or aperiodic CSI reporting. The components shown above are not restricted to P and AP CSI reporting, but also applied to SP CSI reporting which corresponds to FG  42-1a and 42-2a. Hence, it is suggested to introduce a separate FG to capture the components of the maximum number of CSI resources/ports. 
Remove the components of maximum number of CSI-RS resource and ports from feature 42-1 and 42-2. 
Add a new separate FG for the maximum number of CSI-RS resources and ports.
In previous meeting, the candidate values for L and N were discussed. For P-CSI report, UE needs to always report all L sub-reports corresponding to L sub-configurations. Since at most 4 CSI-RS resources and each configured with 32 ports is agreed in m-TRP, the maximum number of L can also set to 4.
For AP/SP-CSI report, UE can be triggered N sub-configurations from L sub-configurations, and the candidate value for maximum of L can be larger (e.g., 16). Similar as the candidate value of L for P-CSI report, the candidate value of N can be no larger than 4.
The following is proposed.
· The maximum number of L for P-CSI report is 4. 
· The maximum number of L for SP/AP-CSI report is 16.
· The candidate number of L for P-CSI report is [2,3,4].
· The candidate number of L for SP/AP-CSI report is [2,3,4,...,16].
· The candidate value of N for SP/AP-CSI report is [1,2,3,4].


	Intel Coporation [7]
	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 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
	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 per CC
2. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of 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 in active BWPs across all CCs

	Component-1:
5 ~ 64 8 ~ 64 
Component-2:
8 ~ 128 32 ~ 256
Component 3:
8 ~ 128 32 ~ 256
Component 4:
8 ~ 256 32 ~ 512




	Google [8]
		42. Netw_Energy_NR
	42-2
	Power domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [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]
	
	Yes
	
	UE does not support power domain adaptation for network energy savings [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report: FFS{2, 3, 4}
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value for LN: FFS{1,2,3,4}]
[Component 2 candidate value for N: FFS]]
[Component 3 candidate value: FFS{1,2,3,4}
Component 4 candidate value: FFS{8, 16, 24, 32}
Component 5 candidate value: {8, 16, 24, 32}FFS
Component 6 candidate value: {1,2,3,4}FFS]
FFS: merge FG 42-2 with FG 42-1
	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 L in one CSI report configuration]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.]


	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for SP-CSI report: FFS]
Component 2 candidate value for L: FFS]
[Component 2 candidate value for N: FFS]]
FFS: merge FG 42-2a with FG 42-1a
	Optional with capability signaling

	42. Netw_Energy_NR
	42-2
	Power domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report for aperiodic CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for each of 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
	
	Yes
	
	UE does not support power domain adaptation for network energy savings for aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for A-CSI report: {2, 3, 4}
Component 2 candidate value for N: {1,2,3,4}
Component 3 candidate value: {1,2,3,4}
Component 4 candidate value: {8, 16, 24, 32}
Component 5 candidate value: {8, 16, 24, 32}
Component 6 candidate value: {1,2,3,4}

	Optional with capability signaling




	LG Electronics [9]
	· Separation of P/SP/AP-CSI reporting
It is observed that in Rel-15 NR UE features, A-CSI and P-CSI are merged into one FG (i.e., FG 2-32) as mandatory feature while SP-CSI is separate from FG 2-32 (i.e., FG 2-32a for SP-CSI on PUCCH and FG 2-32b for SP-CSI on PUSCH) as optional feature. Thus, similar to Rel-15 NR UE feature structure, it would be straight-forward to have one FG corresponding to P/AP-CSI reporting and the other FG corresponding to SP-CSI reporting.

Proposal #1: Support separate FGs for P/AP-CSI reporting (i.e., FG 42-1 for SD adaptation with P/AP-CSI reporting and FG 42-2 for PD adaptation with P/AP-CSI reporting) and SP-CSI reporting (i.e., FG 42-1a for SD adaptation with SP-CSI reporting and FG 42-2a for PD adaptation with SP-CSI reporting).

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

· Candidate values for L and N
Regarding the maximum number (=L_max) of sub-configurations that can be provided within a CSI report configuration, L_max = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for L could be 2, 3, and 4.
Regarding the maximum number (=N_max) of sub-configurations that can be activated or triggered via MAC-CE or DCI, UE doesn’t need to report N_max or the candidate value for N in addition to L. If a UE indicates support of up to L sub-configurations, the UE should be able to report any N (<=L) sub-configuration(s). In that sense, reporting a value for L is sufficient and UE doesn’t need to report which N values are supported.

Proposal #3: The candidate values for L are 2, 3, and 4 where L is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #4: Without indicating the candidate values for N, UE can support any N up to L, 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 L is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.


	Samsung [10]
	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, Component 1 (‘The max number of sub-configurations L’) is the baseline. In case of Component 2 (N CSI reports), we share the view raised in previous RAN1 meeting that the needs for Component 2 is not so clear as long as UE supports Component 1. 
Proposal 2: For FG 42-1/1a/2/2a, keep current component 1 and remove the square bracket.
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 
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.
	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]




	Xiaomi [11]
	Same comments as Component 3) to Component 6) in FG 42-1, we prefer to introduce component 3), component 4), component 5) and component 6) in FG 42-2 to indicate the supported maximum number of CSI-RS resources and CSI-RS ports for power domain (PD) adaptation.
	42. Netw_Energy_NR
	42-2
	Power domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [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]
	
	Yes
	
	UE does not support power domain adaptation for network energy savings [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for 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
	Optional with capability signaling




	CATT [12]
	The spatial and power domain adaptation is to turn off some of the TxRUs for network energy saving with the power adjustment.   The spatial adaptation by turning OFF/ON of some TxRUs would change the number of antenna ports for Type-1 antenna configuration, which each antenna port is connected to some TxRUs, and the beam pattern for Type-2 antenna configuration, which each antenna port is connected to all TxRUs.  The change of the number of antenna ports or the beam pattern in the spatial adaptation would have impact to the coverage, in particular to the DL common channels, and link adaptation gain.  Thus, the Tx power would need to be adjusted along with the spatial domain adaptation in order to provide seamless coverage and the adequate link adaptation gain.  In RAN1#114, FG 42 for the UE capability of network energy saving has defined FG42-1 for spatial domain and FG42-2 for power domain adaptation.   
The support of the spatial and power domain adaptation requires additional UE CSI measurements and reports when some TxRUs are turned off.   A number of TxRUs turning off and generating a new number of antenna ports or beam pattern is indicated as an antenna sub-configuration of the full antenna configuration.  The additional CSI reports of sub-configurations with each CSI report associated with one sub-configuration will be fed back to the gNB for dynamic link adaptation.  Multiple CSI reports associated with full antenna configuration and sub-configurations are included in all CSI report type; they are aperiodic CSI report, semi-persistent CSI report, and periodic CSI report.   The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability since the measurements of configured CSI-RS resource(s) are the same.  Since the additional CSI measurements of antenna sub-configuration would be provisioned by the UE at each band.  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE) regardless if it is Type 1 or Type 2 antenna adaptation.  For Type 1 antenna adaptation, the additional number of CSI measurements for CSI feedbacks in a CSI report is based on the measurements of a CSI-RS resource set.   The maximum number of CSI measurements N from a CSI-RS resource set should be based on UE capability in additional CSI measurements and computation.   The maximum number of CSI measurements N in a CSI report would depend on the number of network operation of spatial adaptation for network energy saving.    The spatial domain adaptation relies on the ON/OFF of the TxRU to achieve the network energy saving.  The transition time of the TxRU ON/OFF would be the deciding factor.  The power amplifier of the TxRU would demands range of ms to stabilize the Tx power setting and would not be able to dynamically shutting down and turning on.   Thus, the TxRU ON/OFF would not be substantially frequent at the gNB for spatial adaptation.  The number of the CSI measurements of sub-configurations should not be large.  Thus, the maximum number of CSI measurements of antenna sub-configurations in a CSI report should be set to 4.  The maximum number of sub-configurations L for UE to support should be based on the possibility of spatial and power adaptations by the network.  The level of the power adaptations would not see much network energy saving gain.  Thus, the majority of the spatial and power adaptation is different spatial domain configurations.   The maximum number of spatial and power domain sub-configurations should be set to 8.  
Proposal 1:  The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability
Proposal 2:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE)
Proposal 3:  The maximum number of CSI measurements of antenna sub-configurations N in a CSI report should be set to 4.  
Proposal 4:  The maximum number of antenna sub-configurations L for UE to support should be set to 8.  
The UL resources needs to be configured for multiple CSI reports associated with the full antenna configuration and sub-configuration.   The triggering of multiple CSI measurements in a CSI report by DCI needs to be supported to indicate the PDSCH transmission associated with the full antenna configuration or the specific sub-configuration in order to provide the UE information for the channel compensation.   
	42. Netw_Energy_NR
	42-2
	Power domain adaptation with multi-CSI feedback based on CSI report sub-configuration(s) in one CSI report [for periodic semi-persistent 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]
	
	Yes
	
	UE does not support power domain adaptation for network energy savings [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for P-CSI report =4
Component 1 candidate values for A-CSI report: FFS N=4
Component 2 candidate value for L: FFS] L=8
[Component 2 candidate value for N: FFS]] candidate values for SP-CSI report: N=4

[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
	Optional with capability signaling




	China Telecom [13]
	FG 42-2/2a is about the UE feature of supporting the PD adaptation, we are generally fine with the current description of components. Similar to FG 42-1/1a, FG 42-2/2a should be per UE. From the prospective of UE side, there is actually no difference of PD and SD adaptation, UE will just treat CSI sub-configuration of SD/PD adaptation as different CSI. Thus, we prefer to merge FG 42-2/2a with FG 42-1/1a.
[bookmark: _Hlk146657721]Proposal 2:
Support to merge FG 42-2/2a with FG 42-1/1a.


	OPPO [14]
	

	CMCC [15]
	If a UE feature of joint support of SD and PD adaptation is supported, then the FG of SD adaptation and PD adaptation should be further updated with supporting each adaptation only. 
According to the agreements about the maximum value of sub-configurations, separate maximum value can be configured for A-CSI, SP-CSI, and P-CSI. 
	Agreement (113)
Alt 2: For P-CSI reporting from L configured sub-configurations, support:
· All L configured sub-configurations are reported in every periodic occasion.
· The maximum value of L can be different for A-CSI, SP-CSI, and P-CSI. 
· , where  is the total number of CSI-RS resources corresponding to i-th sub-configuration in the CSI-RS resource set for channel measurement. (N=L in the equation)
· FFS: Details on active CSI-RS resource / port counting




For periodic CSI feedback, the maximum value of L sub-configuration should be at least 2 and beyond. And for the SP and AP CSI feedback, the maximum value of L can be 2, 3 and beyond, which would provide enough flexibility. And value N for AP and SP CSI feedback could be a lower value than the maximum L. The proposals are as below and applied to the component 1 and 2 in both FG 42-1 and 42-2.

Proposal 2:
For periodic CSI feedback, the maximum value of L sub-configuration should be at least 2 and beyond. And for the SP and AP CSI feedback, the maximum value of L can be 2, 3 and beyond.

Proposal 3:
Value N for AP and SP CSI feedback could be a lower value than the maximum L.

As discussed during the meeting, the supported NZP CSI-RS resources and port numbers have strong impact to the performance of spatial domain adaptation. We support to introduce components 3-6 in the NES UE features. 

Proposal 4:
Support to introduce components 3-6 in the NES UE features
· 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


	Apple [16]
		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




	Vodafone [17]
	

	MediaTek Inc. [18]
	In the RAN1 UE feature list after RAN1 #114 [1], FG 42-1 and 42-1a are formulated as below:
· 42-1 Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
· 42-1a Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
It can be seen that there are no distinction for Type 1 spatial domain (SD) adaptation and Type 2 SD adaptation.

Observation 1: In the RAN1 UE feature list after RAN1 #114 [1], FG 42-1 and 42-1a are formulated as below:
· 42-1 Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
· 42-1a Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
It can be seen that there are no distinction for Type 1 spatial domain (SD) adaptation and Type 2 SD adaptation.

As Type 1 SD adaptation and Type 2 SD adaptation are discussed separately in RAN1, and they are used for different targeting scenarios (ex. Type 2 SD may be more useful for FR2), UE should be able to report the support of these two cases separately.

Observation 2: As Type 1 SD adaptation and Type 2 SD adaptation are discussed separately in RAN1, and they are used for different targeting scenarios (ex. Type 2 SD may be more useful for FR2), UE should be able to report the support of these two cases separately.

We hence have the following proposal. Note that since power domain adaptation can be configured with Type-1 SD or Type-2 SD, the extension also applies to FG 42-2 and FG 42-2a.

Proposal 1: Add the following candidate values for FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a:
· {each of the sub-configurations does not contain a list of NZP CSI-RS resources (Type 1 SD), each of the sub-configuration(s) contains a list of one or more NZP CSI-RS resources (Type 2 SD), both}

For spatial domain and power domain adaptation, the candidate values of multiple components in the UE feature table are under discussion.

Observation 3: For spatial domain and power domain adaptation, the candidate values of the following components in the UE feature table are under discussion:
· [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]

The additional components 3 to 6 are analogous to their counter components under legacy feature 2-33. Given the potential increment in configured resources and the port number with multiple sub-configurations, there should also include analogous components for FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a. By assuming the same candidate values as legacy of sufficiently wide range, the following updates are thus suggested:

Proposal 2: For spatial domain and power domain adaptation (FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a), adopt the following candidate values in the UE feature table:
· [1. The max number of sub-configurations L in one CSI report configuration]
· Candidate values: {2, 3}
· [2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.]
· Candidate values: {2, 3}
· [3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Candidate values: {1, 2, 3 … 32}
· 4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Candidate values: {8, 16, 24, … 128}
· 5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {8, 16, 24, …, 248, 256}
· 6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
· 7. Supported max number of configured NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {1, 2, 3, …, 32}
· 8. Supported max number of ports across all configured NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48, … , 256}
· 9. Supported sub-configuration types
· Candidate values: {each of the sub-configurations does not contain a list of NZP CSI-RS resources (Type 1 SD), each of the sub-configuration(s) contains a list of one or more NZP CSI-RS resources (Type 2 SD), both}


	NTT DOCOMO, INC. [19]
	Proposal 6: FG42-2 is a kind of basic FG for power domain adaptation with CSI feedback based on CSI report sub-configuration(s) and covers both periodic and aperiodic CSI reporting.
· FG name of FG42-2 is “Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]”.
· The consequence if FG42-2 is not supported by the UE is “UE does not support power domain adaptation [for periodic and aperiodic CSI reporting]”
· The prerequisite FG of FG42-2a is “FFSFG42-2”.
Proposal 7: Component 1 of FG42-2/2a is “The max number of sub-configurations L in one CSI report configuration” i.e., bracket can be removed.
· Different values for L can be reported for periodic, aperiodic, and semi-persistent CSI reporting respectively.
· Values for L should not be so large in Rel-18.
Proposal 8: Component 2 of FG42-2/2a is “Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration” i.e., bracket can be removed.
· Different values for N can be reported for aperiodic and semi-persistent CSI reporting respectively.
· Values for N should not be so large in Rel-18.
Proposal 9: The reporting type of FG42-2/2a is per band.

	Ericsson [20]
	· FG 42-2 (Power domain adaptation) 
· Components 1,2,3,4,5,6 
· Same updates as for FG 42-1, except with below update for component 4 and 5
· Suggested candidate value set for component 4 and 5: { [96],[104], [112] …. [256]}
· (New) component 7 
· Same changes as for FG 42-1
	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 Lmax in one CSI report configuration]
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[3. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier,Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
6. In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
7. Supported CSI reporting type
	
	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 P-CSI report: FFS[2],[3],[4]
Component 1 candidate values for A-CSI report: FFS[3],[4]
Component 2 candidate value(s): FFS 
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]
[Component 3 candidate value(s): FFS [3],[4], …. [32]
Component 4 candidate value(s): FFS [96],[104], [112] …. [256]
Component 5 candidate value(s): FFS [96],[104], [112] …. [256]
Component 6 candidate value: FFS [5],[6], …. [32]]
Component 7 candidate value: bitmap indicating support/not support of : a) periodic CSI reporting, b) aperiodic CSI reporting 
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling




	Qualcomm Incorporated [21]
		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 periodic and aperiodic CSI reporting.
1. The max number of sub-configurations in one CSI report configuration
2. The max number of CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.

	
	Yes
	
	UE does not support power domain adaptation for periodic and aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for P-CSI report: 2
Component 1 candidate values for A-CSI report: 2, 3, 4
Component 2 candidate value(s): 1, 2
	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 L in one CSI report configuration]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.]


	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for SP-CSI report: FFS]
Component 2 candidate value for L: FFS]
[Component 2 candidate value for N: FFS]]
FFS: merge FG 42-2a with FG 42-1a
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	Similarly, number of sub-configurations per CSI report configuration and number of measurements per sub-configuration should be added for semi-persistent CSI reporting as well.

Proposal 4:	Separate components 1 and 2 into different components for reporting on PUCCH and PUSCH respectively for FG 42-2a, Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting.
	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 L in one CSI report configuration
2. The max number of sub-configurations M in one CSI report configuration in PUSCH
3. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration in PUCCH report configuration.
4. Report of P CSI(s) in on SP-CSI report where each CSI corresponds to one sub-configuration in PUSCH report configuration

	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for SP-CSI report: FFS]
Component 2 candidate value for L: FFS]
[Component 2 candidate value for N: FFS]]
FFS: merge FG 42-2a with FG 42-1a
	Optional with capability signaling




	Huawei/HiSilicon [3]
	There are also the following remaining issues
FFS: merge FG 42-2 with FG 42-1
FFS: merge FG 42-2a with FG 42-1a
With exact same considerations as the relationship between Type 1 SD and Type 2 SD, the difference between power domain adaptation and spatial domain adaptation exists in the required configurations. No significant difference on the UE implementation side in terms of CSI processing requirements and CSI reporting procedure. Therefore, we have the following proposal,
Proposal 2: Merge FG 42-2 with FG 42-1 and merge FG 42-2a with FG 42-1a.
With agreeing on Proposal 1, 2 and 3, the following is the overall aim:
· One FG is defined for CSI feedback based on sub-configurations for P-CSI reporting and AP-CSI reporting, which can be used for Type 1 SD only, Type 2 SD only, PD only or the joint operation of SD and PD adaptation.
· Another FG for SP-CSI reporting is introduced. 
Therefore, the current components listed in [1] for SD and/or PD adaptation can be largely kept, with change of consolidating the RRC configured parameters for respective SD or PD and joint operation into the same FG component.
Proposal 4:
· For the integrated FG from FG 42-1 and 42-2, integrate 
· 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]
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset [for each of periodic and aperiodic CSI reporting]
as one component given below
· Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration, a list of CSI-RS IDs, or one power offset, for each of periodic and aperiodic CSI reporting
· Similar handling on the integrated FG from FG 42-1a and 42-2a.
Both FG 2-33 and FG 2-35 are defined for reporting per band. However, in Rel-16, considering the UE capability under inter band CA case, further restrictions across bands as FG 14-9 (i.e. supportedCSI-RS-ResourceListAlt-r16) are defined for reporting per Band combination (BC). A UE would need to check the per band MIMO parameters as specified below
	supportedCSI-RS-ResourceListAlt-r16
Indicates the list of supported CSI-RS resources across all bands in a band combination by referring to codebookVariantsList. The following parameters are included in codebookVariantsList for each code book type:
-	maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a resource across all bands within a band combination;
-	maxNumberResourcesPerBand indicates the maximum number of resources across all CCs within a band combination, simultaneously;
-	totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs within a band combination, simultaneously.
For each band in a band combination, supported values for these three parameters are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in MIMO-ParametersPerBand.
	BC
	No
	N/A
	N/A


To avoid implementation fragmentation and signalling incompatibility, it would be desirable to also have the R18 FG reported consistently with the latest UE capability.
Proposal 5: Support per BC reporting for the FGs for SD and/or PD adaptation. Consider to add the following Note in the corresponding FG: 
For each band in a band combination, supported values for Component 3-6 are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in MIMO-ParametersPerBand, if a UE reports. For each band combination, supported values for Component 3-6 are determined in conjunction with supportedCSI-RS-ResourceListAlt reported in CA-Parameters.
For Component 1 and 2, the candidate values for configured number of sub-configurations and reported CSIs are to be determined. It should be noted that the value represents the maximum number of CSI sub-configurations/sub-reports that a UE can report, which does not preclude gNB to configure/trigger a smaller value in practical. Therefore, from NES perspective, it is more meaningful to enable at least a value larger than 1 for at least sub-configurations, such that gNB has the flexibility of acquiring different CSI(s). Otherwise, for P-CSI, it may be easier not to use the framework for CSI reporting a single CSI. Further, current CSI report framework support maximum 4 CSI reports per BWP. This would also need to be included. 
Proposal 6:
· For P-CSI report, Component 1 and 2,
· The candidate values for L and N: 2, 3 and 4.
· For SP/AP-CSI report, Component 1 and 2,
· The candidate values for L: 2, 3, 4, 5 and 6.
· The candidate values for N: 1, 2, 3, and 4.

	Spreadtrum Communications [4]
	

	Vivo [5]
	· For FG 42-2a, 
· Regarding components of FG 42-1a, we agree with the two components. 
· Regarding the feature type, we prefer [per band], i.e., in some bands this feature is supported, and in some bands this feature is not supported.
· Regarding the candidate value for component 1,
· the candidate value for SP-CSI report is {2,3,4}
· Regarding the candidate value for component 2,
· the candidate value for N is {1,2,3,4}
· Regarding whether to merge FG 42-2a with FG 42-1a, we think the features of the spatial and power domains are best set up separately because of the hardware implementation, i.e., FG 42-2a and FG 42-1a shouldn’t be merged.
Proposal 4: Adopt the following FG 42-2a for SP CSI reporting in power domain:
	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 L in one CSI report configuration]
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.

	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2,3,4
 Component 2 candidate value for N: 1,2,3,4

	Optional with capability signaling




	ZTE/Sanechips [6]
	In previous meeting, the candidate values for L and N were discussed. For P-CSI report, UE needs to always report all L sub-reports corresponding to L sub-configurations. Since at most 4 CSI-RS resources and each configured with 32 ports is agreed in m-TRP, the maximum number of L can also set to 4.
For AP/SP-CSI report, UE can be triggered N sub-configurations from L sub-configurations, and the candidate value for maximum of L can be larger (e.g., 16). Similar as the candidate value of L for P-CSI report, the candidate value of N can be no larger than 4.
The following is proposed.
· The maximum number of L for P-CSI report is 4. 
· The maximum number of L for SP/AP-CSI report is 16.
· The candidate number of L for P-CSI report is [2,3,4].
· The candidate number of L for SP/AP-CSI report is [2,3,4,...,16].
· The candidate value of N for SP/AP-CSI report is [1,2,3,4].


	Intel Coporation [7]
	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 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
	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 per CC
2. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of 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 in active BWPs across all CCs

	Component-1:
5 ~ 64 8 ~ 64 
Component-2:
8 ~ 128 32 ~ 256
Component 3:
8 ~ 128 32 ~ 256
Component 4:
8 ~ 256 32 ~ 512




	Google [8]
	

	LG Electronics [9]
	· Separation of P/SP/AP-CSI reporting
It is observed that in Rel-15 NR UE features, A-CSI and P-CSI are merged into one FG (i.e., FG 2-32) as mandatory feature while SP-CSI is separate from FG 2-32 (i.e., FG 2-32a for SP-CSI on PUCCH and FG 2-32b for SP-CSI on PUSCH) as optional feature. Thus, similar to Rel-15 NR UE feature structure, it would be straight-forward to have one FG corresponding to P/AP-CSI reporting and the other FG corresponding to SP-CSI reporting.

Proposal #1: Support separate FGs for P/AP-CSI reporting (i.e., FG 42-1 for SD adaptation with P/AP-CSI reporting and FG 42-2 for PD adaptation with P/AP-CSI reporting) and SP-CSI reporting (i.e., FG 42-1a for SD adaptation with SP-CSI reporting and FG 42-2a for PD adaptation with SP-CSI reporting).

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

· Candidate values for L and N
Regarding the maximum number (=L_max) of sub-configurations that can be provided within a CSI report configuration, L_max = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for L could be 2, 3, and 4.
Regarding the maximum number (=N_max) of sub-configurations that can be activated or triggered via MAC-CE or DCI, UE doesn’t need to report N_max or the candidate value for N in addition to L. If a UE indicates support of up to L sub-configurations, the UE should be able to report any N (<=L) sub-configuration(s). In that sense, reporting a value for L is sufficient and UE doesn’t need to report which N values are supported.

Proposal #3: The candidate values for L are 2, 3, and 4 where L is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #4: Without indicating the candidate values for N, UE can support any N up to L, 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 L is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.


	Samsung [10]
	For FG 42-1/1a/2/2a, Component 1 (‘The max number of sub-configurations L’) is the baseline. In case of Component 2 (N CSI reports), we share the view raised in previous RAN1 meeting that the needs for Component 2 is not so clear as long as UE supports Component 1. 
Proposal 2: For FG 42-1/1a/2/2a, keep current component 1 and remove the square bracket.
	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 L in one CSI report configuration]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.]






	Xiaomi [11]
	Same comments as FG 42-1a, the FG 42-2a should be merged to FG 42-2. 

Proposal 7: FG 42-2a can be merged to FG42-2.

	CATT [12]
	[bookmark: _Hlk83559437]The spatial and power domain adaptation is to turn off some of the TxRUs for network energy saving with the power adjustment.   The spatial adaptation by turning OFF/ON of some TxRUs would change the number of antenna ports for Type-1 antenna configuration, which each antenna port is connected to some TxRUs, and the beam pattern for Type-2 antenna configuration, which each antenna port is connected to all TxRUs.  The change of the number of antenna ports or the beam pattern in the spatial adaptation would have impact to the coverage, in particular to the DL common channels, and link adaptation gain.  Thus, the Tx power would need to be adjusted along with the spatial domain adaptation in order to provide seamless coverage and the adequate link adaptation gain.  In RAN1#114, FG 42 for the UE capability of network energy saving has defined FG42-1 for spatial domain and FG42-2 for power domain adaptation.   
[bookmark: _Hlk86320495][bookmark: _Hlk146539140][bookmark: _Hlk146544131]The support of the spatial and power domain adaptation requires additional UE CSI measurements and reports when some TxRUs are turned off.   A number of TxRUs turning off and generating a new number of antenna ports or beam pattern is indicated as an antenna sub-configuration of the full antenna configuration.  The additional CSI reports of sub-configurations with each CSI report associated with one sub-configuration will be fed back to the gNB for dynamic link adaptation.  Multiple CSI reports associated with full antenna configuration and sub-configurations are included in all CSI report type; they are aperiodic CSI report, semi-persistent CSI report, and periodic CSI report.   The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability since the measurements of configured CSI-RS resource(s) are the same.  Since the additional CSI measurements of antenna sub-configuration would be provisioned by the UE at each band.  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE) regardless if it is Type 1 or Type 2 antenna adaptation.  For Type 1 antenna adaptation, the additional number of CSI measurements for CSI feedbacks in a CSI report is based on the measurements of a CSI-RS resource set.   The maximum number of CSI measurements N from a CSI-RS resource set should be based on UE capability in additional CSI measurements and computation.   The maximum number of CSI measurements N in a CSI report would depend on the number of network operation of spatial adaptation for network energy saving.    The spatial domain adaptation relies on the ON/OFF of the TxRU to achieve the network energy saving.  The transition time of the TxRU ON/OFF would be the deciding factor.  The power amplifier of the TxRU would demands range of ms to stabilize the Tx power setting and would not be able to dynamically shutting down and turning on.   Thus, the TxRU ON/OFF would not be substantially frequent at the gNB for spatial adaptation.  The number of the CSI measurements of sub-configurations should not be large.  Thus, the maximum number of CSI measurements of antenna sub-configurations in a CSI report should be set to 4.  The maximum number of sub-configurations L for UE to support should be based on the possibility of spatial and power adaptations by the network.  The level of the power adaptations would not see much network energy saving gain.  Thus, the majority of the spatial and power adaptation is different spatial domain configurations.   The maximum number of spatial and power domain sub-configurations should be set to 8.  
[bookmark: _Hlk146555762]Proposal 1:  The UE capability of CSI measurements for A-CSI, SP-CSI and P-CSI feedbacks should be the same without any differentiation in the UE capability
Proposal 2:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands and based on each UE (per UE)
Proposal 3:  The maximum number of CSI measurements of antenna sub-configurations N in a CSI report should be set to 4.  
Proposal 4:  The maximum number of antenna sub-configurations L for UE to support should be set to 8.  
The UL resources needs to be configured for multiple CSI reports associated with the full antenna configuration and sub-configuration.   The triggering of multiple CSI measurements in a CSI report by DCI needs to be supported to indicate the PDSCH transmission associated with the full antenna configuration or the specific sub-configuration in order to provide the UE information for the channel compensation.   
	[bookmark: _Hlk146555825]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 L in one CSI report configuration]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.]


	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate value for SP-CSI report: FFS]
Component 2 candidate value for L: FFS]
[Component 2 candidate value for N: FFS]]
FFS: merge FG 42-2a with FG 42-1a
	Optional with capability signaling




	China Telecom [13]
	FG 42-2/2a is about the UE feature of supporting the PD adaptation, we are generally fine with the current description of components. Similar to FG 42-1/1a, FG 42-2/2a should be per UE. From the prospective of UE side, there is actually no difference of PD and SD adaptation, UE will just treat CSI sub-configuration of SD/PD adaptation as different CSI. Thus, we prefer to merge FG 42-2/2a with FG 42-1/1a.
Proposal 2:
Support to merge FG 42-2/2a with FG 42-1/1a.


	OPPO [14]
	

	CMCC [15]
	

	Apple [16]
	

	Vodafone [17]
	

	MediaTek Inc. [18]
	In the RAN1 UE feature list after RAN1 #114 [1], FG 42-1 and 42-1a are formulated as below:
· 42-1 Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
· 42-1a Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
It can be seen that there are no distinction for Type 1 spatial domain (SD) adaptation and Type 2 SD adaptation.

Observation 1: In the RAN1 UE feature list after RAN1 #114 [1], FG 42-1 and 42-1a are formulated as below:
· 42-1 Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]
· 42-1a Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
It can be seen that there are no distinction for Type 1 spatial domain (SD) adaptation and Type 2 SD adaptation.

As Type 1 SD adaptation and Type 2 SD adaptation are discussed separately in RAN1, and they are used for different targeting scenarios (ex. Type 2 SD may be more useful for FR2), UE should be able to report the support of these two cases separately.

Observation 2: As Type 1 SD adaptation and Type 2 SD adaptation are discussed separately in RAN1, and they are used for different targeting scenarios (ex. Type 2 SD may be more useful for FR2), UE should be able to report the support of these two cases separately.

We hence have the following proposal. Note that since power domain adaptation can be configured with Type-1 SD or Type-2 SD, the extension also applies to FG 42-2 and FG 42-2a.

Proposal 1: Add the following candidate values for FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a:
· {each of the sub-configurations does not contain a list of NZP CSI-RS resources (Type 1 SD), each of the sub-configuration(s) contains a list of one or more NZP CSI-RS resources (Type 2 SD), both}

For spatial domain and power domain adaptation, the candidate values of multiple components in the UE feature table are under discussion.

Observation 3: For spatial domain and power domain adaptation, the candidate values of the following components in the UE feature table are under discussion:
· [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]

The additional components 3 to 6 are analogous to their counter components under legacy feature 2-33. Given the potential increment in configured resources and the port number with multiple sub-configurations, there should also include analogous components for FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a. By assuming the same candidate values as legacy of sufficiently wide range, the following updates are thus suggested:

Proposal 2: For spatial domain and power domain adaptation (FG 42-1, FG 42-1a, FG 42-2 and FG 42-2a), adopt the following candidate values in the UE feature table:
· [1. The max number of sub-configurations L in one CSI report configuration]
· Candidate values: {2, 3}
· [2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.]
· Candidate values: {2, 3}
· [3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Candidate values: {1, 2, 3 … 32}
· 4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Candidate values: {8, 16, 24, … 128}
· 5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {8, 16, 24, …, 248, 256}
· 6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
· 7. Supported max number of configured NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {1, 2, 3, …, 32}
· 8. Supported max number of ports across all configured NZP-CSI-RS resources in active BWPs across all CCs
· Candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48, … , 256}
· 9. Supported sub-configuration types
· Candidate values: {each of the sub-configurations does not contain a list of NZP CSI-RS resources (Type 1 SD), each of the sub-configuration(s) contains a list of one or more NZP CSI-RS resources (Type 2 SD), both}

	NTT DOCOMO, INC. [19]
	Proposal 6: FG42-2 is a kind of basic FG for power domain adaptation with CSI feedback based on CSI report sub-configuration(s) and covers both periodic and aperiodic CSI reporting.
· FG name of FG42-2 is “Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) [for periodic and aperiodic CSI reporting]”.
· The consequence if FG42-2 is not supported by the UE is “UE does not support power domain adaptation [for periodic and aperiodic CSI reporting]”
· The prerequisite FG of FG42-2a is “FFSFG42-2”.
Proposal 7: Component 1 of FG42-2/2a is “The max number of sub-configurations L in one CSI report configuration” i.e., bracket can be removed.
· Different values for L can be reported for periodic, aperiodic, and semi-persistent CSI reporting respectively.
· Values for L should not be so large in Rel-18.
Proposal 8: Component 2 of FG42-2/2a is “Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration” i.e., bracket can be removed.
· Different values for N can be reported for aperiodic and semi-persistent CSI reporting respectively.
· Values for N should not be so large in Rel-18.
Proposal 9: The reporting type of FG42-2/2a is per band.

	Ericsson [20]
	· FG 42-2a (Power domain adaptation for semi-persistent reporting) 
· 	Components 1,2
· Same updates as for FG 42-1a
· Pre-requisite: 42-2
	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, where (1 <=N<=L) for SP CSI reporting ]

	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: FFS[2],[3],[4]
Component 2 candidate value(s): FFS]
Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]
FFS: merge FG 42-2a with FG 42-1a
	Optional with capability signaling




	Qualcomm Incorporated [21]
		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 in one CSI report configuration
2. The max number of CSI(s) in one CSI report where each CSI corresponds to one sub-configuration.

	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate value for SP-CSI report: 2, 3, 4
Component 2 candidate value(s): 1, 2
	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]
[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] 
	FFS
	No
	No
	N/A
	Note: RAN2 may add additional details 
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	RAN2 is still discussing whether or not to introduce multiple DTX/DRX configuration. From RAN1 perspective, there may not be sufficient time to discuss the need of multiple RRC based DTX/DRX configurations in the maintenance stage. The feature is introduced from RAN2 with marginal/no RAN1 impact, except for the potential change in DCI format 2_9, if multiple configurations are introduced. Therefore, any further details can be added in RAN2 per their progress, and RAN1 could stop here for the moment unless any further update is triggered from RAN2.
Therefore, we suggest the following,  
Proposal 7: For FG 42-4, 
· the FG is Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
· RAN1 informs RAN2 relevant agreements about affected channels/signals that were agreed in RAN1, and ask RAN2 to add necessary details (including components and report type) for this FG and feedback to RAN1 of their progress. 

	Spreadtrum Communications [4]
	

	Vivo [5]
	For FG 42-4:
On [with one DTX/DRX configuration per cell], we agree to include it in the FG 42-4 description. However, whether cell DTX/DRX configuration is per cell or per MAC entity is still under discussion in RAN2. So we suggest to confirm with one DTX/DRX configuration here but put [per cell or per MAC entity] in bracket.
On the details of UE behavior in non-active period, it should be included for the agreed channels and signals that will be impacted. Besides, more details can be added by RAN2.
On FG type, we have no strong view but slightly prefer per UE. 
Proposal 5: Adopt the following FGs for cell DTX/DRX UE feature list:
	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration with one DTX/DRX configuration [per cell or per MAC entity]
	Support of cell DTX/DRX operation with one DTX/DRX configuration [per cell or per MAC entity]
[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 or per MAC entity]
	Per UE
	No
	No
	N/A
	Note: RAN2 may add additional details 
	Optional with capability signaling




	ZTE/Sanechips [6]
	Additionally, it was agreed that during non-active periods of cell DTX, UE is not required to monitor PDCCHs associated with DCI format 2_0 - DCI Format 2_5 from the gNB, which should be captured in FG 42-4.
[bookmark: _Toc1128][bookmark: _Toc5056]Update FG 42-4 as follows.
	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]
[1) During non-active duration period of Cell DTX, UE does not expect to receive and/or process the following channels/signals from the gNB:
- Periodic/Semi-persistent CSI-RS configuration in CSI-ReportConfig with reportQuantity including RI
- PDCCHs associated with DCI format 2_0 - DCI Format 2_5 
2) During non-active duration period of Cell DRX, UE does not expect to transmit the following channels/signals from to the gNB:
- Periodic/Semi-persistent CSI report
- Periodic/Semi-persistent SRS]
	




	Intel Coporation [7]
	

	Google [8]
		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]

1. Supported cell DTX/DRX operation
[1) During non-active duration period of Cell DTX, UE does not expect to 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 duration period of Cell DRX, UE does not expect to transmit the following channels/signals from 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] for network energy savings
	FFS
	No
	No
	N/A
	Note: RAN2 may add additional details 
Candidate value for component 1: {cell DTX, cell DRX, both}
	Optional with capability signaling




	LG Electronics [9]
	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.
Within FG 42-5, DCI format 2_x can be updated to DCI format 2_9 according to the endorsed RAN1 specifications.
Regarding the description with square brackets in components column for FG 42-4, it would be safer to keep square brackets until RAN2 finalize the relevant discussion (e.g., whether to introduce multiple cell DTX/DRX configurations per serving cell, detailed UE behavior during cell DTX/DRX inactive period).

Proposal #5: For FGs related to cell DTX/DRX mechanism (i.e., FGs 42-4 and 42-5), 
· Support separate rows for RRC based cell DTX/DRX operation and DCI based cell DTX/DRX operation.
· Update DCI format [2_x] to DCI format 2_9.


	Samsung [10]
	For FG 42-4, Components 1/2 may not need to be captured in UE feature. The detailed UE operation can be found in the corresponding RAN1 specification, TS38.214.
Proposal 4: For FG 42-4, remove components 1/2 where corresponding RAN1 spec already has reflected.
	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]
[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]




	Xiaomi [11]
	In R2#121b meeting, the following agreements are achieved, 
Agreement
2. As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period
3. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
In last R1# 114 meeting, the following agreements are achieved,
Agreement
Rel-18 UE supporting cell DTX is not required to monitor the following signals/channels from the gNB, during non-active periods of cell DTX 
· PDCCHs associated with DCI format 2_0 – DCI Format 2_5
Based on above agreements, we propose to add related information in the description of components.
[bookmark: _Hlk146812424]Proposal 1: Add the following information in the description of components,
· For cell DTX non-active period, UE does not monitor SPS PDSCH, DCI 2_0/2-1/2-2/2-3/2-4/2-5.
· For cell DRX non-active period, UE does not transmit CG-PUSCH
For the granularity of the UE capability 42-4/42-5, we prefer it is per UE or per BC, since it is common belief that cell DTX/DRX configuration based the granularity of cell groups would be beneficial at least from UE’s perspective, so per BC granularity is reasonable. And also we can accept per UE capability.
Proposal 3: The granularity of the UE capability 42-4/42-5 can be per UE or per BC
In summary, we have the following proposed UE feature
	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]
[1) During non-active duration period of Cell DTX, UE does not expect to receive and/or process the following channels/signals from the gNB:
- Periodic/Semi-persistent CSI-RS configuration in CSI-ReportConfig with reportQuantity including RI
- SPS PDSCH
- DCI 2_0/2-1/2-2/2-3/2-4/2-5
2) During non-active duration period of Cell DRX, UE does not expect to transmit the following channels/signals from to the gNB:
- Periodic/Semi-persistent CSI report
- Periodic/Semi-persistent SRS]
- CG-PUSCH
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] for network energy savings
	[per UE, per BC]
	No
	No
	N/A
	Note: RAN2 may add additional details 
	Optional with capability signaling




	CATT [12]
	[bookmark: _Hlk83573545][bookmark: _Hlk146555720][bookmark: _Hlk94784957][bookmark: _Hlk83578870][bookmark: _Hlk86398189]The time domain adaptation through cell DTX/DRX is the network indication of the active/inactive periods of DL Tx or UL Rx to achieve the network energy saving.    In order to achieve network energy saving, the network would minimize the number of physical channels/signals transmitted for CONNECTED mode UEs.   The CONNECTED mode UEs would expect some physical channels/signals not transmitted during the DTX inactive time and not received by the gNB during the DRX inactive time.    However, the physical signals/channels of initial access and system broadcast for IDLE/Inactive and legacy UEs remain the same to allow the UE normal access.  The RRC configuration of cell DTX/DRX would be UE specific.   The L1 signaling by new common DCI format 2_x would be used to activate/deactivate the cell DTX/DRX dynamically. The L1 signaling should depend on FG42-1 for UE to support RRC configured cell DTX/DRX.      
[bookmark: _Hlk146555796]Proposal 5: The L1 signaling should depend on FG42-1 for UE to support RRC configured cell DTX/DRX.      
	[bookmark: _Hlk146556159]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]
[1) During non-active duration period of Cell DTX, UE does not expect to 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 duration period of Cell DRX, UE does not expect to transmit the following channels/signals from 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] for network energy savings
	FFS Per Band
	No
	No
	N/A
	Note: RAN2 may add additional details 
	Optional with capability signaling




	China Telecom [13]
	For FG 42-4, according to the agreement reached on the new DCI format in RAN #114 [3], the Cell DTX/DRX activation/deactivation indication is configured per cell, so the RRC configuration should also be based on per cell. And since different cell can be allocated with different band, the cell DTX/DRX is actually configured for each UE for the corresponding band of the cell. Therefore, we think the wording in the square bracket should be supported, and the UE should be supported for per band.
Proposal 3:
[bookmark: _Hlk146657733]Support to introduce FG 42-4 with following revision,
· The feature should be per band.
	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell] and triggered by DCI format 2_9
	Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell]
[1) During non-active duration period of Cell DTX, UE does not expect to 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 duration period of Cell DRX, UE does not expect to transmit the following channels/signals from to the gNB:
- Periodic/Semi-persistent CSI report
- Periodic/Semi-persistent SRS]

3) Support of Cell DTX/DRX configuration activation and deactivation via DCI 2_9
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] for network energy savings and triggered by L1 signalling
	Per band
	No
	No
	N/A
	Note: RAN2 may add additional details 
	Optional with capability signaling




	OPPO [14]
	

	CMCC [15]
	The related agreement for components of FG42-4 is copied in the following.
	Agreement
From RAN1 point of view, Rel-18 UE supporting cell DTX does not expect to receive and/or process the following signals/channels from the gNB, during non-active periods of cell DTX. The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI-RS configured in CSI report configuration in CSI-ReportConfig with reportQuantity including RI (for CSI reporting)
· FFS:
· PDCCH in USS
· UE behaviour for retransmission
· if some specific RNTI scrambled PDCCH in USS will be excluded from cell DTX operation
· PDCCH in Type-3 CSS
· UE behaviour for retransmission
· if some specific RNTI scrambled PDCCH in Type-3 CSS will be excluded from cell DTX operation
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RadioLinkMonitoringConfig and BeamFailureDectection (for RLM and BFD)
· Periodic CSI-RS configured with trs-Info ‘true’ (for tracking)
· Periodic/Semi-persistent CSI-RS (for BM)
· FFS on how to differentiate (if needed) with other CSI-RS used for CSI reports for BM
· FFS: Whether the same or different UE behaviour is applicable with or without C-DRX
· FFS: Whether the list of impacted signals/channels can be configurable
· FFS: Whether there will be exception case(s) for UE receiving and/or processing listed signals/channels during non-active periods of DTX
· FFS: RAN1 to consider impact on system if the channels/signals are not transmitted during non-active period

Agreement
From RAN1 point of view, Rel-18 UE supporting cell DRX is not expected to transmit the following signals/channels to the gNB during non-active periods of cell DRX. The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI report
· Periodic/Semi-persistent SRS 
· FFS: SRS for positioning
· FFS:
· HARQ feedback for SPS PDSCH
· FFS whether there will be exception case(s) for UE transmitting listed signals/channels during non-active periods of DRX
· FFS Whether the listed signals/channels can be configurable by gNB
· FFS: Whether the same or different UE behavior is applicable with or without C-DRX
· FFS: RAN1 to consider impact on system if the channels/signals are not transmitted during non-active period

Agreement
Rel-18 UE supporting cell DTX is not required to monitor the following signals/channels from the gNB, during non-active periods of cell DTX 
· PDCCHs associated with DCI format 2_0 – DCI Format 2_5

Conclusion:
· HARQ-ACK of SPS PDSCH transmitted is not impacted by non-active period of cell DRX.

Agreement
For the FFS from agreement from RAN1 #112bis
· SRS for positioning is not impacted by cell DRX operation.

Conclusion
· The following channels are not impacted by non-active period of cell DRX
· HARQ-ACK of a DCI format without scheduling a PDSCH



According to the agreements, cell DTX will impact Periodic/Semi-persistent CSI-RS reception/processing in CSI-ReportConfig with reportQuantity including RI, and cell DRX will impact the transmission of Periodic/Semi-persistent CSI report and Periodic/Semi-persistent SRS, except for SRS for positioning.
So the component highlighted in FG 42-4 corresponding to impacted signals/channels can be confirmed with exception of SRS for positioning for component 2.
[bookmark: _Hlk146809305]Proposal 6: The following components is included in FG42-4 with exception of SRS for positioning,
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(except SRS for positioning)

According to the following RAN2 agreements, during non-active period of Cell DTX, UE does not expect to monitor PDCCH in USS for dynamic grants/assignments for new transmissions. And for PDCCH in Type-3 CSS, RAN1#114 meeting agreed that UE does not expect to monitor PDCCHs associated with DCI format 2_0 – DCI Format 2_5. So this should be added to component.
1. The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time.   UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time.   FFS how to deal with any exceptions (e.g. SR if agreed and RACH).  (RAN2#121bis-e)
1. When an DG grant is received, by the gNB during cell DRX/DTX, the UE follows the grant assignment (i.e. like in legacy).  This includes DL HARQ feedback.  (RAN2#122)
1. Confirm working assumption, when the retransmission timer is running (if C-DRX is configured), the UE is expected to monitor PDCCH, like in legacy.  It is up to the network whether it schedules retransmissions out of the Cell DTX active period, i.e., when the DRX retransmission timer is running, the UE should monitor PDCCH regardless of the Cell DTX. (RAN2#123)
[bookmark: _Hlk146809317]Proposal 7. Add the following blue text to component of FG42-4,
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
- PDCCH in USS for dynamic grants/assignments for new transmissions
- PDCCHs associated with DCI format 2_0 – DCI Format 2_5


	Apple [16]
		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




	Vodafone [17]
	According to the agreement in the last RAN1 meeting, there will be a delay between receiving the L1 common signaling (slot containing PDCCH of DCI format 2_X) and the activation of the feature:
RAN1 #114	

Agreement
UE is expected to apply cell DTX or DRX activation/deactivation change at beginning of the slot X where the SCS of slot X is with respect to the active DL or UL BWP of the serving cell, respectively.
· Slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the slot containing the PDCCH of DCI format 2_X based on SCS of PDCCH.

	SCS of PDCCH (kHz)
	Value of D (in unit of slot)

	15
	3

	30
	6

	60
	12

	120
	24

	480
	96

	960
	192


In case of RRC signaling, the activation of Cell DTX/DRX will be done once RRC connection reconfiguration will be received. According to the current specification the processing delay of RRC connection reconfiguration is between 10 ms and 16+(Nseg-1)*10 ms:

[image: ]

If Cell DTX/DRX activation/deactivation with RRC signaling and L1 group common signaling is subject to two separate capabilities, it cannot be expected that all UEs in the cell will support both ways of activation/deactivation. This will lead to the situation where the gNB would need to send RRC Reconfiguration message to part of UEs that do not support L1 common group signaling in the cell in an earlier time, such that these UEs can activate the feature at the same time of L1 common group signaling capable UEs. Such operation will result in higher testing effort and increased costs on the operator site without any considerable benefit. 

Going through the highlighted benefits of group common L1 signaling from the RAN2 LS (R2-2304568):
· Reduced signaling overhead caused by multiple dedicated RRC messages (group common signaling) 
· More dynamic changing than RRC signaling (however, RAN2 did not evaluate the network energy saving gain by reducing the latency of activation/deactivation with L1 signaling for more dynamic changing)

Reduced signaling overhead: This benefit is rather questionable as L1 signaling is intended to be optional and consequently not be supported by all UEs
More dynamic changing than RRC signaling: After it is clear that even L1 signaling is associated with a delay of 3ms, the benefit of using L1 becomes smaller compared to RRC with 10 ms delay.

Considering above it is proposed to discuss how these two ways of activation could co-exist and if both ways are really needed. If the opinion of the group is still that two ways are needed, it is crucial not to make network operation more complex and expensive (e.g. higher integration costs) and therefore, it is proposed to make the support of both ways of activation mandatory from the UE perspective, which would allow operator to rely on one way of activation in a particular deployment.

Proposal 2: If there is still no consensus to keep only one way of cell DTX/DRX activation, it is proposed to merge FG 42-4 and FG 42-5 such that the support of both ways of activation is mandatory from the UE perspective.
In terms of granularity reporting, our preference is to have the support of both ways of activation/deactivation of Cell DTX/DRX per UE as there are no restrictions regarding this feature being related to specific bands or band combinations. It would also provide the gNB with more flexibility and opportunities for power saving by configuring which cell(s) to apply this configuration.
Proposal 3: Support of activation/deactivation of Cell DTX/DRX is reported “per UE”.


	MediaTek Inc. [18]
	In the RAN1 UE feature list after RAN1 #114 [1], FG 42-4 is formulated as below:
· 42-4 Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]

As cell DTX, and joint cell DTX/DRX may be the two main use cases for NW energy saving and they impose different UE implementation complexities, UE should be able to report the support of these two use cases separately.

Observation 4: In the RAN1 UE feature list after RAN1 #114 [1], FG 42-4 is formulated as below:
· 42-4 Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
As cell DTX, and joint cell DTX/DRX may be the two main use cases for NW energy saving and they impose different UE implementation complexities, UE should be able to report the support of these two use cases separately.

Besides, for the DTX/DRX configurations across cells, it imposes very different implementation complexities when the Cell DTX/DRX configurations are same or different across multiple serving cells.

Observation 5: For the DTX/DRX configurations across cells, it imposes very different implementation complexities when the Cell DTX/DRX configurations are same or different across multiple serving cells.

We hence have the following proposal:

Proposal 3: Revise FG 42-4 and add FG 42-4a, 42-4b, 42-4c as below:
· 42-4 Cell DTX or DRX operation based on RRC configuration [with one serving cell or same cell DTX/DRX configuration per cell] patterns across multiple serving cells
· 42-4a Cell DTX based on RRC configuration with different cell DTX patterns across multiple serving cells (with 42-4 as prerequisite)
· 42-4b Cell DTX or DRX operation based on RRC configuration with one serving cell or same cell DTX/DRX patterns across multiple serving cells
· 42-4c Cell DTX or DRX operation based on RRC configuration with different cell DTX/DRX patterns across multiple serving cells (with 42-4b as prerequisite)

	NTT DOCOMO, INC. [19]
	Regarding the components of FG42-4, we think that UE supporting FG42-4 should support all the RAN1/2 agreed UE behaviours during non-active period of Cell DTX and Cell DRX, but it may not be necessary to describe all those details in the components of FG42-4. In that sense, the component description for FG42-4 can be simplified if possible e.g., by just referring RAN1/2 specifications defining such agreed behaviours.

Regarding the reporting type, per band may be reasonable as cell DTX/DRX operation may be applied only to some of the bands where it can provide sufficient network energy saving gain.
Proposal 12: The reporting type of FG42-4/5 is per band.

	Ericsson [20]
	· FG 42-4
· No need to repeat 38.214,38.321 text in the FG description, i.e. delete existing component 1), 2)
· Support candidate set such that UE can indicate support of cell DTX only, cell DRX only or both
· Candidate value set: {cell DTX only, cell DRX only, both cell DTX and cell DRX}
· Per-band capability
	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]
[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] 
	FFS
Per band
	No
	No
	N/A
	Note: RAN2 may add additional details 

Candidate value set: {cell DTX only, cell DRX only, both cell DTX and cell DRX}
	Optional with capability signaling




	Qualcomm Incorporated [21]
		42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration
	Support of cell DTX/DRX operation triggered by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation triggered by RRC configuration
	Per BC
	No
	No
	N/A
	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_x]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI [2_x]
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling 
	FFS
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	In RAN1#114, consensus could not be reached on whether FG 42-5, Cell DTX/DRX operation triggered by DCI format, should be merged with FG 42-4, Cell DTX or DRX operation based on RRC configuration.  Companies, however, may prefer not to use both mechanisms and so for flexibility, the FGs should not be merged.  Additionally, the description of FG 42-5, should be updated to indicate that operation is triggered by DCI 2_9.
Proposal 5:	Keep FG 42-5, Cell DTX/DRX operation triggered by DCI format as a separate FG and update to clarify that operation is triggered by DCI format 2_9.
	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 L1 signalling 
	FFS
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling




	Huawei/HiSilicon [3]
	The detection of DCI format 2_x (which would be 2_9 per the latest RAN1 spec) would enable cell DTX or DRX of one or multiple cells. This desirably includes the scenarios of DCI format 2_x in FR1 triggers cell DTRX in FR2. A UE can report this FG per band combination.
Regarding the below, our view is not supportive, as the required UE implementation, spec impact and applicable scenario could be very different.
FFS: merge this FG with FG 42-4
Proposal 8: For FG 42-5, 
· this is a separate FG from FG 42-4
· the FG is per BC reported.

	Spreadtrum Communications [4]
	

	Vivo [5]
	For FG 42-5:
On [2_x], it can be confirmed as 2_9 which is already written in 38.212.
On FFS: merge this FG with FG 42-4, we don’t support to merge FG 42-5 with 42-4 since it is already agreed in RAN1 that this is an optional capability for cell DTX/DRX function. 
On FG type, we have no strong view but slightly prefer per UE.
Proposal 5: Adopt the following FGs for cell DTX/DRX UE feature list:
	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 L1 signalling 
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling




	ZTE/Sanechips [6]
	In RAN1#114 meeting, UE FG 42-4 (i.e., Cell DTX or DRX operation based on RRC configuration) and 42-5 (i.e., Cell DTX/DRX operation triggered by DCI format [2_x]) were discussed, and there is an FFS about whether to merge the FG 42-5 with FG 42-4. According to the agreements in RAN2 #121b meeting, Cell DTX/DRX can be activated/deactivated implicitly by RRC signaling. Therefore, whether the UE support dynamic Cell DTX/DRX operation triggered by L1 signaling should be an independent UE capability. So, there is no need to merge the FG 42-5 with FG 42-4.
[bookmark: _Toc13591][bookmark: _Toc27754]No need to merge the FG 42-5 with FG 42-4.


	Intel Coporation [7]
	

	Google [8]
	

	LG Electronics [9]
	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.
Within FG 42-5, DCI format 2_x can be updated to DCI format 2_9 according to the endorsed RAN1 specifications.
Regarding the description with square brackets in components column for FG 42-4, it would be safer to keep square brackets until RAN2 finalize the relevant discussion (e.g., whether to introduce multiple cell DTX/DRX configurations per serving cell, detailed UE behavior during cell DTX/DRX inactive period).

Proposal #5: For FGs related to cell DTX/DRX mechanism (i.e., FGs 42-4 and 42-5), 
· Support separate rows for RRC based cell DTX/DRX operation and DCI based cell DTX/DRX operation.
· Update DCI format [2_x] to DCI format 2_9.


	Samsung [10]
	The DCI format activating/deactivating Cell DTX/DRX configuration is named as DCI format 2_9.
Proposal 5: For FG 42-5, reflect ‘DCI format 2_9’ accordingly.
	42-5
	Cell DTX/DRX operation triggered by DCI format [2_x9]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI format [2_9x]




	Xiaomi [11]
	[bookmark: _Hlk146619066]In last R1# 114 meeting, it is still FFS whether to merge the UE capability(42-5) of Cell DTX/DRX operation triggered by DCI format into the UE capability(42-4) of Cell DTX or DRX operation based on RRC configuration. From our understanding, UE capability of supporting RRC-based cell DTX/DRX is a prerequisite feature for DCI-based cell DTX/DRX, and DCI-based cell DTX/DRX is an additional one that should be separated from RRC-based cell DTX/DRX.
[bookmark: _Hlk146812439]Proposal 2: UE capability(42-5) of Cell DTX/DRX operation triggered by DCI format is kept separated from UE capability(42-4) of Cell DTX or DRX operation based on RRC configuration.
For the granularity of the UE capability 42-4/42-5, we prefer it is per UE or per BC, since it is common belief that cell DTX/DRX configuration based the granularity of cell groups would be beneficial at least from UE’s perspective, so per BC granularity is reasonable. And also we can accept per UE capability.
Proposal 3: The granularity of the UE capability 42-4/42-5 can be per UE or per BC
In summary, we have the following proposed UE feature
	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format [2_x]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI [2_x]
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling for network energy savings
	[per UE, per BC]
	No
	No
	N/A
	
	Optional with capability signaling




	CATT [12]
	The time domain adaptation through cell DTX/DRX is the network indication of the active/inactive periods of DL Tx or UL Rx to achieve the network energy saving.    In order to achieve network energy saving, the network would minimize the number of physical channels/signals transmitted for CONNECTED mode UEs.   The CONNECTED mode UEs would expect some physical channels/signals not transmitted during the DTX inactive time and not received by the gNB during the DRX inactive time.    However, the physical signals/channels of initial access and system broadcast for IDLE/Inactive and legacy UEs remain the same to allow the UE normal access.  The RRC configuration of cell DTX/DRX would be UE specific.   The L1 signaling by new common DCI format 2_x would be used to activate/deactivate the cell DTX/DRX dynamically. The L1 signaling should depend on FG42-1 for UE to support RRC configured cell DTX/DRX.      
Proposal 5: The L1 signaling should depend on FG42-1 for UE to support RRC configured cell DTX/DRX.      
	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format [2_x]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI [2_x]
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling for network energy savings
	FFS
Per Band
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling




	China Telecom [13]
	According to the CR of 38.212 [4] of Cell DTX/DRX, the ‘2-X’ should be ‘2-9’. And since the only trigger method of Cell DTX/DRX is via L1 signaling and the only configuration method of Celll DTX/DRX is via RRC configuration, which means FG 42-4 and FG42-5 should be supported at the same time. Therefore, FG 42-5 can be merged with FG 42-4, also should be per band.
Proposal 4: 
Support to merge FG 42-5 with FG 42-4,
· 2-X should be 2-9 according to the CR of 38.212.
· The FG should also be per band.


	OPPO [14]
	Agreement
From RAN1 point of view, DCI format 2_X supports activation/deactivation of cell DTX/DRX configuration of multiple serving cells and support activation/deactivation per cell.
· UE monitor DCI format 2_X in one serving cell.

Agreement
Delay that is applied after DCI Format 2_X reception that activate/deactivate cell DTX/DRX configuration is introduced in Rel-18.

Agreement
For each serving cell configured with L1 signaling based activation/deactivation of cell DTX and/or cell DRX configuration, starting bit position of an information block of DCI format 2_X is provided by UE specific higher layer signaling.
· UE is expected to apply cell DTX or DRX activation/deactivation change at beginning of the slot X where the SCS of slot X is with respect to the active DL or UL BWP of the serving cell, respectively.
· Slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the slot containing the PDCCH of DCI format 2_X based on SCS of PDCCH.

	SCS of PDCCH (kHz)
	Value of D (in unit of slot)

	15
	3

	30
	6

	60
	12

	120
	24

	480
	96

	960
	192



Agreement
Rel-18 UE supporting cell DTX is not required to monitor the following signals/channels from the gNB, during non-active periods of cell DTX 
· PDCCHs associated with DCI format 2_0 – DCI Format 2_5

	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format [2_x]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI [2_x] per cell
2) Support activation and deactivation of Cell DTX/DRX configuration of multiple serving cells via DCI [2_x] 
3) UE is expected to apply Cell DTX/DRX activation/deactivation change according to a DCI [2_x] after a delay of the slot containing the PDCCH of the DCI [2_x]
4) During non-active period of Cell DTX, UE does not monitor PDCCHs associated with DCI format 2_0 – DCI Format 2_5
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling 
	FFS
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling




	CMCC [15]
	For FG42-5, current component agreed only mentions support configuration of activation/deactivation, but does not mention UE application of cell DTX/DRX activation/deactivation based on DCI format 2_9, so we propose to add the following component to FG42-5.
[bookmark: _Hlk146809324]Proposal 8: Add the following to FG42-5,
2)Support cell DTX or DRX activation/deactivation based on detection of DCI format 2_9.


	Apple [16]
		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




	Vodafone [17]
	According to the agreement in the last RAN1 meeting, there will be a delay between receiving the L1 common signaling (slot containing PDCCH of DCI format 2_X) and the activation of the feature:
RAN1 #114	

Agreement
UE is expected to apply cell DTX or DRX activation/deactivation change at beginning of the slot X where the SCS of slot X is with respect to the active DL or UL BWP of the serving cell, respectively.
· Slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the slot containing the PDCCH of DCI format 2_X based on SCS of PDCCH.

	SCS of PDCCH (kHz)
	Value of D (in unit of slot)

	15
	3

	30
	6

	60
	12

	120
	24

	480
	96

	960
	192


In case of RRC signaling, the activation of Cell DTX/DRX will be done once RRC connection reconfiguration will be received. According to the current specification the processing delay of RRC connection reconfiguration is between 10 ms and 16+(Nseg-1)*10 ms:

[image: ]

If Cell DTX/DRX activation/deactivation with RRC signaling and L1 group common signaling is subject to two separate capabilities, it cannot be expected that all UEs in the cell will support both ways of activation/deactivation. This will lead to the situation where the gNB would need to send RRC Reconfiguration message to part of UEs that do not support L1 common group signaling in the cell in an earlier time, such that these UEs can activate the feature at the same time of L1 common group signaling capable UEs. Such operation will result in higher testing effort and increased costs on the operator site without any considerable benefit. 

Going through the highlighted benefits of group common L1 signaling from the RAN2 LS (R2-2304568):
· Reduced signaling overhead caused by multiple dedicated RRC messages (group common signaling) 
· More dynamic changing than RRC signaling (however, RAN2 did not evaluate the network energy saving gain by reducing the latency of activation/deactivation with L1 signaling for more dynamic changing)

Reduced signaling overhead: This benefit is rather questionable as L1 signaling is intended to be optional and consequently not be supported by all UEs
More dynamic changing than RRC signaling: After it is clear that even L1 signaling is associated with a delay of 3ms, the benefit of using L1 becomes smaller compared to RRC with 10 ms delay.

Considering above it is proposed to discuss how these two ways of activation could co-exist and if both ways are really needed. If the opinion of the group is still that two ways are needed, it is crucial not to make network operation more complex and expensive (e.g. higher integration costs) and therefore, it is proposed to make the support of both ways of activation mandatory from the UE perspective, which would allow operator to rely on one way of activation in a particular deployment.

Proposal 2: If there is still no consensus to keep only one way of cell DTX/DRX activation, it is proposed to merge FG 42-4 and FG 42-5 such that the support of both ways of activation is mandatory from the UE perspective.
In terms of granularity reporting, our preference is to have the support of both ways of activation/deactivation of Cell DTX/DRX per UE as there are no restrictions regarding this feature being related to specific bands or band combinations. It would also provide the gNB with more flexibility and opportunities for power saving by configuring which cell(s) to apply this configuration.
Proposal 3: Support of activation/deactivation of Cell DTX/DRX is reported “per UE”.

	MediaTek Inc. [18]
	

	NTT DOCOMO, INC. [19]
	In [2], FG42-4 is defined as UE capability for Cell DTX or DRX operation based on RRC configuration, while FG42-5 is defined as UE capability for Cell DTX/DRX configuration activation and deactivation via DCI. We think FG42-5 should be separated from the FG42-4. The dynamic activation/deactivation of cell DTX/DRX may not be used in a certain operation, and the support of new DCI format and its monitoring requires new/separate capability in general. Therefore, “FFS: merge this FG with FG 42-4” in the note for FG42-5 should be removed.
Proposal 11: “FFS: merge this FG with FG 42-4” in the note for FG42-5 is removed, and both FG42-4 and FG42-5 are kept.

Regarding the reporting type, per band may be reasonable as cell DTX/DRX operation may be applied only to some of the bands where it can provide sufficient network energy saving gain.
Proposal 12: The reporting type of FG42-4/5 is per band.

	Ericsson [20]
	· FG 42-4a
· This should be a separate FG since cell DTX/DRX can be operated without need for DCI based activation deactivation.
· Per UE capability - the functionality supported is very clear from the FG description i.e. UE can process DCI 2_9 for cell DTX/DRX (de)activation.
	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format [2_x]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI [2_x]
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling 
	FFS
Per UE
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling




	Qualcomm Incorporated [21]
		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 format 2_9
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by DCI L1 signalling 
	Per BC
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling







Other

	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	Vivo [5]
	

	ZTE/Sanechips [6]
	In RAN1#114 meeting, different UE features are introduced for SD adaptation and PD adaptation. However, there is no consensus on supporting joint UE feature group. 
One viewpoint is that when UE supports both SD adaptation and PD adaptation by these two independent UE features, it also means that the UE supports joint spatial and power domain adaptation. This approach can be seen as an implicit way of reporting whether UE supports joint spatial and power domain adaptation. 
Another approach is to explicitly introduce new UE features for joint spatial and power domain adaptation.
The benefit of implicit way is that no additional UE capability signaling is required. However, in RAN1#114 meeting, the descriptions of component in 42-1 and 42-2 is as follows:
	Component in 42-1
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]
...

	Component in 42-2
Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset [for each of periodic and aperiodic CSI reporting]
...


If the implicit way is supported, the wording should be updated since current wording doesn’t support one sub-configuration contains both SD information and PD information for a joint CSI report. For example, the following sub-configuration #1 is not supported.
CSI report configuration: {
sub-configuration#1: type 1 SD, PD
sub-configuration#2: PD
...}
[bookmark: _Toc14936]Current description of FG 42-1 and 42-2 doesn’t support one sub-configuration contains both PD information and SD information for joint spatial and power domain adaptation if implicit way is used. 
Using explicit way to indicate joint UE capability is clearer. 
[bookmark: _Toc8251][bookmark: _Toc13920]Add two joint spatial and power adaptation UE features, i.e., one for P and AP CSI reporting and the other one for SP CSI reporting.
	Index
	Feature group
	Components
	Prerequisite feature groups
	...

	42-3
	Joint spatial and 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 [port subset configuration/list of CSI-RS IDs] or 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.]

	42-1 and 42-2
	

	42-3a
	Joint spatial and 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 [port subset configuration/list of CSI-RS IDs] or power offset [for each of semi-persistent 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.]

	42-1a and 42-2a
	



For a CSI report configured with multiple sub-configurations, the candidate values need to be extended for these capabilities. However, there are some other capabilities (as shown below in cyan highlight), which also need to be updated accordingly.
	38.822
	2-33
	CSI-RS and CSI-IM reception for CSI feedback
	1) Supported max # of configured NZP-CSI-RS resources per CC,
2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
3) Supported max # of configured CSI-IM resources per CC
4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
5) Supported max # simultaneous NZP-CSI-RS resources per CC
6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
	2-32
	csi-RS-IM-ReceptionForFeedback {
1. maxConfigNumberNZP-CSI-RS-PerCC
2. maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC
3. maxConfigNumberCSI-IM-PerCC
5. maxNumberSimultaneousNZP-CSI-RS-PerCC
7. totalNumberPortsSimultaneousNZP-CSI-RS-PerCC
}

	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}




	38.331
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)
}
...
CA-ParametersNR-v1540 ::=           SEQUENCE {
    simultaneousSRS-AssocCSI-RS-AllCC                       INTEGER (5..32)         OPTIONAL,
    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,
    dualPA-Architecture                                     ENUMERATED {supported}  OPTIONAL
}



According to TS38.331, the candidate values of ‘maxConfigNumberNZP-CSI-RS-PerCC’ and ‘maxNumberSimultaneousNZP-CSI-RS-PerCC’ are same. Thus, the upper limit of the simultaneous NZP CSI-RS per CC is determined by the smaller one between these two parameters. In addition, parameters ‘maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC’, ‘totalNumberPortsSimultaneousNZP-CSI-RS-PerCC’ also have this limitation. Thus, if the candidate values do not extend for the capabilities in cyan highlight, the extension for the capabilities in green highlight will be meaningless.
[bookmark: _Toc3587][bookmark: _Toc2988]The following components should be added in the FG:
[bookmark: _Toc23264][bookmark: _Toc29724]	1) Supported max # of configured NZP-CSI-RS resources per CC,
[bookmark: _Toc28766][bookmark: _Toc5894]	2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
[bookmark: _Toc23819][bookmark: _Toc8986]Add a new UE FG as follow.
	42-X
	Maximum number of CSI-RS resources and ports for spatial and power adaptation
	1. Supported max # of configured NZP-CSI-RS resources per CC
2. Supported max # of ports across all configured NZP-CSI-RS resources per CC
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
	
	Component 1 candidate values: [4...128]
Component 2 candidate value: [8...512] 
Component 3 candidate value: [4...128]
Component 4 candidate value: [8...512]   
Component 5 candidate value: [8...512] 
Component 6 candidate value: [4...128] 





	Intel Coporation [7]
	

	Google [8]
	Currently joint spatial domain and power domain adaptation are supported. Therefore, it is necessary to consider a new FG for joint spatial domain and power domain adaptation, where the component can be similar to FG 42-1. 
Proposal 3: Introduce the following UE FG for joint spatial domain and power domain adaptation.
	42. Netw_Energy_NR
	42-3
	Joint spatial domain and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) 
	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
7. Supported configuration for each sub-configuration 
	
	Yes
	
	UE does not support joint spatial domain and power domain adaptation
	Per band
	No
	No
	N/A
	Component 1 candidate value {2,3,4}
Component 2 candidate value(s): {1,2,3,4}
Component 3 candidate value(s): {1,2,3,4}
Component 4 candidate value(s): {8, 16, 24, 32}
Component 5 candidate value(s): {8, 16, 24, 32}
Component 6 candidate value: {1,2,3,4}
Component 7 candidate value: {port subset, list of CSI-RS IDs, both}


	Optional with capability signaling




	LG Electronics [9]
	

	Samsung [10]
	

	Xiaomi [11]
	

	CATT [12]
	

	China Telecom [13]
	

	OPPO [14]
	

	CMCC [15]
	Currently the UE feature of power domain and spatial domain adaption are separately defined. And for each feature group, the maximum number of the sub-configuration L is defined separately subject to either the power domain adaptation or the spatial adaptation. If one UE support both SD adaptation and PD adaptation, one contradictory case would happen that the maximum supported sub-configuration of SD and PD are different. It is hard to determine which maximum sub-configuration number should be followed. 
In the previous meeting, the joint operation of SD and PD adaptation is supported. Then a corresponding UE feature should be supported. And a separate maximum supported sub-config number should be reported and configured for the UE.
	Agreement (113)
Joint operation of SD and PD adaptation is supported.
Agreement
For joint operation of SD and PD, each subConfig contains corresponding parameters for an SD adaptation and/or parameters for a PD adaptation





Proposal 1:
Support to introduce a UE feature supporting joint SD and PD adaptation with maximum sub-configuration number of L. The feature group of SD adaptation and PD adaptation should be an prerequisite FGs. 

Whether multiple cell DTX/DRX configuration per cell is supported is under RAN2 scope, and it is listed as one open issue for the NES RRC that need to be addressed over following two meetings including RAN2#123bis, as copied in the following, so we can wait for RAN2 agreements.
	Issue 1-11: Whether multiple configurations of cell DTX or DRX will be supported.
The current design assumes a single configuration of cell DTX/DRX. We should decide on the FFS from RAN2#121:
Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported. 


 
We have the following agreements during RAN1#113 meeting. According to this agreement, Cell DTX/DRX operation triggered by DCI format 2_9 will be based on UE capability. So separate FG for 42-4 and 42-5 is aligned with the agreements.
	Agreement
RAN1 supports the group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation without HARQ feedback
· Send an LS to RAN2 to consider the additional support of a MAC CE based indication 
· Subject to UE capability



[bookmark: _Hlk146809284]Proposal 5: Cell DTX/DRX operation triggered by DCI format 2_9 is a separate FG from Cell DTX or DRX operation based on RRC configuration.

	Apple [16]
	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. 
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’. 
	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




	Vodafone [17]
	Currently, there are two ways of activation of Cell DTX/DRX, either by RRC signaling or L1 group common signaling, as per the agreements made in RAN2 and RAN1:
RAN2 #121-bis-e
“As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released.”

RAN2 #123 
“Cell DTX/DRX can be activated/deactivated by RRC signalling or L1 group common signalling.”

RAN1 #114
Agreement
For the group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation
· Alt 2) Based on new DCI format 2_X
· DCI size budget is not increased
· Number of required BDs is not increased
· FFS: PDCCH monitoring configuration for the new DCI format is identical to PDCCH monitoring configuration for DCI format 2_6 if the UE monitors both DCI formats
· FFS: New RNTI is used
If the activation of Cell DTX/DRX is done by RRC signaling, it would be logical to assume that also deactivation is done by RRC signaling, and similar reasoning would apply for L1 group common signaling. With this understanding, once the activation of cell DTX/DRX is done by RRC signaling, the UE does not need to monitor group common L1 signaling using PDCCH/ DCI format 2_X for cell DTX/DRX activation and deactivation.
[bookmark: _Hlk146547612]Proposal 1: If cell DTX/DRX is activated by RRC, during non-active duration period of Cell DTX, UE does not expect to receive and/or process the following channels/signals from the gNB:
· Group common L1 signaling using PDCCH/ DCI format 2_X.


	MediaTek Inc. [18]
	

	NTT DOCOMO, INC. [19]
	

	Ericsson [20]
	Counting of active CSI-RS resources/ports
In 38.214, the following text specifies how to count active CSI-RS resources/ports:[38.214 Section 5.2.1.6]
For a CSI report configuration containing sub-configuration(s) indicated in a CSI-ReportConfig, if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 if each sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.

In this text, the active resources/ports are counted according to M; however, the specification is incomplete since it says “referred by M sub-configurations among X sub-configurations,” and X is undefined.
Primarily two approaches were discussed at the end of RAN1#114 on how to define X.
· Option #1: Define X according to triggered sub-configurations
· For ap/sp-CSI reporting, N out of L sub-configurations are triggered, hence X = M = N
· For p-CSI reporting, always L = N sub-configurations are active, hence X = M = L
· Option #2: Define X according to configured sub-configurations
· For ap/sp/p-CSI reporting X = M = L

Table 1 below shows the number of active resources/ports for the example of a single P = 32 port CSI-RS resource for both Option #1 and Option #2. The table considers both PD and Type-1 SD adaptation only, since for Type-2 SD adaptation, resources are not referred to by different sub-configurations. For Type-1 SD adaptation with L = 4 configured sub-configurations, it is assumed that the port subsets have {32,16,8,4} ports in order of increasing sub-configuration ID. For L = 3 / 2 / 1, the port subsets have {32, 16, 8} / {32, 16} / {32} ports, respectively.
Assuming the UE capability on the number of active ports per CC is limited to 32 (typical value for UEs in the field), then Table 1 clearly shows that with Option #2, no more than a single sub-configuration can be configured (L = 1) without exceeding the 32-port capability, resulting in a NES feature that is useless.
[bookmark: _Ref146292351]Table 1: Number of active resources/ports for the case of a single P = 32 port CSI-RS resource referred to by multiple sub-configurations. 
	Configured Sub-configurations (L)
	Triggered Sub-Configurations (N)
	Option #1 (based on triggered  sub-configurations)
	Option #2 (base on configured  sub-configurations)

	
	
	Active Resources
	Active Ports
(Type-1 SD)
	Active Ports
(PD)
	Active Resources
	Active Ports
(Type-1 SD)
	Active Ports
(PD)

	1
	1
	1
	32
	32
	1
	32
	32

	2
	1
	1
	32
	32
	2
	48
	64

	
	2
	2
	48
	64
	
	
	

	3

	1
	1
	32
	32
	3
	56
	96

	
	2
	2
	48, 40, 32
	64
	
	
	

	
	3
	3
	56
	96
	
	
	

	4
	1
	1
	32
	32
	4
	60
	128

	
	2
	2
	48, 40, 36, 32
	64
	
	
	

	
	3
	3
	56, 52, 32
	96
	
	
	

	
	4
	4
	60
	128
	
	
	



Option 1 at least allows a larger number of sub-configurations to be configured than Option 2, and in some small number of cases it allows up to N = 2 or 3 sub-configurations to be triggered without exceeding the 32-port per CC UE capability, at least for Type-1 SD. For example, with L = 4 and N = 2, the following sub-configurations can be triggered: 16 + 8, 16 + 4, 8 + 4. For N = 3, only 16 + 8 + 4 can be triggered. For PD adaptation, however, no more than N = 1 sub-configuration can be triggered without exceeding the 32 port capability for any value of L which is severely restrictive indeed.
· Both Option #1 and #2 for counting CSI-RS resources/ports impose severe restrictions on the number of sub-configurations within a CSI-ReportConfig that can be either triggered (Option #1) or configured (Option #2) unless the minimum UE capability on simultaneous CSI-RS antenna ports per CC is increased above 32.
Clearly, in order to have a useful NES feature that is not unduly restricted in flexibility, the per CC UE capability on active CSI-RS ports should be larger than 32. Further, we think that triggering up to N = 3 sub-configurations would provide adequate flexibility for ap/sp CSI-reporting. In order to support up to N = 3, we make the following proposals.
· [bookmark: _Toc146881419]Support active CSI-RS resource/port counting Option #1 for ap/sp-CSI reporting (based on triggered sub-configurations).
· [bookmark: _Toc146881420]For PD and Type-1 SD, support 3 as the minimum UE capability on the number of active CSI-RS resources per CC.
· [bookmark: _Toc146881421]For Type-1 SD adaptation, support 56 as the minimum UE capability on the number of active CSI-RS antenna ports per CC. 
· [bookmark: _Toc146881422]For PD adaptation, support 96 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
For the case of Type-2 SD adaptation, where resources are not referred to multiple sub-configurations, the minimum UE capability on the number of active resources/ports can be determined by the legacy spec limit on number of resources and ports within a resource set. For CSI reporting, at most 8 CSI-RS resources can be configured, with a maximum of 8 ports per resource when there are 3 or more resources in the set. Considering L = 4 sub-configurations, this results in at most 2 resources per sub-configuration. Hence the minimum UE capability should be 8 active resources per CC in order to avoid too small a number of resources per sub-configuration. This would translate to a minimum of 64 active ports (8 resources * 8 ports/resource) to avoid to small number of ports per resource.
· [bookmark: _Toc146881423]For Type-2 SD, support 8 as the minimum UE capability on the number of active CSI-RS resources per CC.
· [bookmark: _Toc146881424]For Type-2 SD adaptation, support 64 as the minimum UE capability on the number of active CSI-RS antenna ports per CC. 


· To enable joint SD/PD operation, the spec should support configuration of up to L = 8  sub-configurations

· (New) FG 42-3a
· This is a new FG for joint PD+SD adaptation Type 1 for periodic and aperiodic reporting
· FG name: Joint Spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) port subset configuration and b) power offset for periodic and aperiodic CSI reporting 
· Pre-requisites: [42-1 and 42-2]
· Discuss further details after progress on basic FGs
· (New) FG 42-3b
· This is a new FG for joint PD+SD adaptation Type 2 for periodic and aperiodic CSI reporting 
· FG name: Joint Spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) list of CSI-RS ID(s) and b) power offset for periodic and aperiodic CSI reporting 
· Pre-requisites: [42-1’ and 42-2]
· Discuss further details after progress on basic FGs
· (New) FG 42-3c
· This is a new FG for joint PD+SD adaptation Type 1 for semi-persistent CSI reporting
· FG name: Joint Spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) port subset configuration and b) power offset for semi-persistent CSI reporting 
· Pre-requisites: [42-1, 42-2, 42-1a and 42-2a]
· Discuss further details after progress on basic FGs
· (New) FG 42-3d
· This is a new FG for joint PD+SD adaptation Type 2 for semi-persistent CSI reporting 
· FG name: Joint Spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) list of CSI-RS ID(s) and b) power offset for semi-persistent CSI reporting 
· Pre-requisites: [42-1’, 42-2, 42-1b and 42-2a]
· Discuss further details after progress on basic FGs

	
	42-3a
	Spatial and domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) port subset configuration and b) power offset for periodic and aperiodic CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one or both of a) port subset configuration and b) power offset for each of periodic and aperiodic CSI reporting
FFS details
	[42-1 and 42-2]
	
	
	
	
	
	
	
	
	

	
	42-3b
	Spatial and domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) list of CSI-RS ID(s) and b) power offset for periodic and aperiodic CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one or both of a) list of CSI-RS ID(s) and b) power offset for each of periodic and aperiodic CSI reporting
FFS details
	[bookmark: _Hlk146837720][42-1’ and 42-2]
	
	
	
	
	
	
	
	
	

	
	42-3c
	Spatial and domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing one or both of a) port subset configuration and b) power offset for semi-persistent CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one or both of a) port subset configuration and b) power offset for semi-persistent CSI reporting
FFS details
	[bookmark: _Hlk146837736][42-1, 42-2, 42-1a and 42-2a]
	
	
	
	
	
	
	
	
	

	
	42-3d
	Spatial and domain adaptation with CSI feedback based on CSI report sub-configuration(s) containing list of CSI-RS IDs and/or power offset for semipersistent CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing list of CSI-RS IDs and/or power offset for semi-persistent CSI reporting
FFS details
	[bookmark: _Hlk146837752][42-1’, 42-2. 42-1b and 42-2a]
	
	
	
	
	
	
	
	
	




	Qualcomm Incorporated [21]
	



1. Discussion Items during RAN1 #114bis — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #114bis in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #114bis.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 42-1
After review of contributions submitted to RAN1 #114bis in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	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]]
	
	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 values for P-CSI report: FFS 2 [,3, 4, 5, 6, 7, 8]
Component 1 candidate values for A-CSI report: FFS 2 [, 3, 4, 5, 6, …. 16]
Component 2 candidate values for P-CSI: [1,] 2, 3, [4]
Component 2 candidate value(s) for A-CSI: [1,] 2, 3, [4] FFS]
[Component 3 candidate value(s): 1, 2, 3, 4 [, 5, 6, 7, 8, …, 32] FFS
Component 4 candidate value(s): 16, 24, 32 [… 256] FFS
Component 5 candidate value(s): 8, 16, 24, 32 [… 256] FFS
Component. 6 candidate values: 1, 2, 3, 4, [5, 6, … 15, 16, 18, 20 … 64] FFS]

FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Apple
	We have the following comments.
· We propose to revise component 1 and 2 by adding ‘across all CCs’. That is,
· 1. The max number of sub-configurations L in one CSI report configuration across all CCs
· Candidate values
· 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
· 2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs
· Candidate values
· N=2, 3, or 4
· We do not think components 3, 4, 5 and 6 are needed. These should be covered by existing FGs (2-33 and 2-35). We suggest to delete the components 3, 4, 5, and 6.
· The prerequisite of FG 42-1 is 2-33 and 2-35.
· We suggest type of capability signaling for FG 42-1 is per FS.
· We suggest to merge 42-1a with 42-1 while keeping the cases of periodic/semi-persistent CSI on PUCCH and aperiodic/semi-persistent CSI on PUSCH. That is,
· The max number of sub-configurations L in one CSI report configuration across all CCs
· 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
· We propose to add the following components
· 3. Supported CSI codebook type (note that we also propose to use only type 1 codebook with NES)
· 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}
· 4. Supported CSI report type
· Component 4 candidate value: {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH} and/or {Semi-persistent on PUSCH}
· 5. Supported type of spatial domain adaptation
· Component 5 candidate value: {SD with bitmap for port subset indication} and/or {SD without bitmap for port subset indication}

	LG Electronics
	For components 1 and 2,
· We suggest to merge them into a single component, with the assumption that the maximum values of L and N always equal. The candidate value of them could be 2 to 4. For instance,

1. The max number of sub-configurations L and N in one CSI report configuration, where L is the number of sub-configurations configured in one CSI report configuration and N is the number of sub-configurations triggered by DCI for aperiodic CSI reporting
· Candidate values: {2, 3, 4}

For components 3 to 6, we agree with Apple’s view in that existing corresponding FGs can cover NES case as well.

	NTT DOCOMO
	For component 1 and 2, too large values would be unnecessary, and component 2 (value of N) for P-CSI is not necessary as N=L for P-CSI as LG also pointed.
For components 3/4/5/6, we are open to have them in FG42-1 as required capability for these components in existing FGs (2-33 and 2-35) and in FG42-1 could be different.
We support removing FFS on separation between type 1 and type 2.

	Qualcomm
	We share same view with Apple on components 3-6. On values for components, we suggest following revision.

Component 1 candidate values for P-CSI report: FFS 2 [,3, 4, 5, 6, 7, 8]
Component 1 candidate values for A-CSI report: FFS 2 [, 3, 4, 5, 6, …. 16]
Component 2 candidate values for P-CSI: [1,] 2, 3, [4]
Component 2 candidate value(s) for A-CSI: [1,] 2, [3], [4]

[Component 3 candidate value(s): 1, 2, 3, 4 [, 5, 6, 7, 8, …, 32] FFS
Component 4 candidate value(s): 16, 24, 32 [… 256] FFS
Component 5 candidate value(s): 8, 16, 24, 32 [… 256] FFS
Component. 6 candidate values: 1, 2, 3, 4, [5, 6, … 15, 16, 18, 20 … 64] FFS]

	Ericsson1
	· Separate indications (FG) should be introduced for Type 1 SD, Type 2 SD, otherwise “FFS: whether to have separate rows for type 1 or 2” in the Note should not be deleted. 
· We suggest 42-1 is limited to Type 1 SD, while a new FG should be introduced for Type 2 SD
· Component 1 : suggest updating L to Lmax. The minimum value for aperiodic CSI reporting of 2 should be FFS
· Component 2 : Report of N CSI(s)  in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting. 
· Note: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
· Candidate value set for component 2: There is no need for defining candidate values for component 2. If it is to be kept, keep FFS on the values
· Components 3: OK to confirm with below update, 
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Component 4: OK to confirm with below update. 
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for a carrier, for that carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Component 5: OK to confirm with below update.
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Component 6: OK to confirm with below update.
· In case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier, Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs.
· Introduce (New) Component 7 for UE to indicate whether it supports periodic CSI reporting and/or aperiodic CSI reporting based on sub-configurations. 
· Component description: "7) Supported CSI reporting type“
· Candidate value set for component 7: bitmap indicating support/not support of the following: 1) periodic CSI reporting, 2) aperiodic CSI reporting
· For components 3,4,5,6, all candidate values should be FFS – we disagree with the small minimum values for these components. Thus, which values are to be supported need more discussion

	Samsung
	We suggest as below
· For component 1 and 2, max number of sub-configurations L will be equal to report of N CSI(s) in one CSI report. The following candidate values can be taken into account,
· The max number of sub-configurations L in one CSI report configuration
· Candidate values for P-CSI and AP-CSI: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values for P-CSI and AP-CSI: {2, 3, 4} 
· For other components, we are okay to reuse the FGs (2-33 and 2-35) in principle.
In addition, we propose to clarify the UE feature for joint operation of SD and PD adaptation.

	MediaTek
	One components 3 – 6, the total capability should follows legacy CSI reporting according to WID, and components 5-6 should be removed
	RP-230566 WID Revision: Network energy savings for NR
Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



[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]]

On per-CC limits, we think they are reasonable to be different for CC(s) with NES supported. However, candidate value range should reuse legacy range as it is sufficient wide. We do not support changing the minimum value since there is reduced capability UE while network can still have the flexibility to operate NES over such UE via simplified NES CSI configurations.

[3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC]
· Candidate values: {1, 2, 3 … 32}
[4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC]
· Candidate values: {8, 16, 24, … 128}

To provide benefit of time to market as well as allowing UE to gradually update NES support, we suggest to add component 7 on number of CC(s) configured for NES support:
7. Number of CC(s) configured for NES support
· Candidate values: {1, 2, 3, …, 16}


	ZTE, Sanechips
	Okay to remove the bracket, and also the following two bullets should be added based on the FG 2-33.
Component 7) Supported max # of configured NZP-CSI-RS resources per CC,
Component 8) Supported max # of ports across all configured NZP-CSI-RS resources per CC
	2-33
	CSI-RS and CSI-IM reception for CSI feedback
	1) Supported max # of configured NZP-CSI-RS resources per CC,
2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
3) Supported max # of configured CSI-IM resources per CC
4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
5) Supported max # simultaneous NZP-CSI-RS resources per CC
6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
	2-32
	csi-RS-IM-ReceptionForFeedback {
1. maxConfigNumberNZP-CSI-RS-PerCC
2. maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC
3. maxConfigNumberCSI-IM-PerCC
5. maxNumberSimultaneousNZP-CSI-RS-PerCC
7. totalNumberPortsSimultaneousNZP-CSI-RS-PerCC
}

	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}




	Xiaomi
	For components 3-6, we share the similar view with Apple, LG and Samsung that components 3-6 should be removed.
For component 1, the candidate values of L  for P/AP should be {2,3,4}.
For component 2, the candidate value of N for AP should be {1,2,3,4}.
For P, N=L.
Besides, we prefer to merge FG42-1a with FG42-1.



2. Issue 2: FG 42-1a
After review of contributions submitted to RAN1 #114bis in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	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 L 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 42-1
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS 2 [, 3, 4, 5, 6, …. 16]
Component 2 candidate value(s): [1,] 2, 3, [4] FFS]
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Apple
	As explained for FG 42-1, we propose to merge 42-1a with 42-1.

	LG Electronics
	Similar to FG 42-1, for components 1 and 2,
· We suggest to merge them into a single component, with the assumption that the maximum values of L and N always equal. The candidate value of them could be 2 to 4. For instance,

1. The max number of sub-configurations L and N in one CSI report configuration, where L is the number of sub-configurations configured in one CSI report configuration and N is the number of sub-configurations triggered by DCI for aperiodic CSI reporting
· Candidate values: {2, 3, 4}


	NTT DOCOMO
	As we commented for FG42-1, too large values would be unnecessary for L and N for SP-CSI as well.
We support removing FFS on separation between type 1 and type 2.

	Nokia
	Since MAC- and DCI-triggered reporting are transmitted on separate channels we propose to report separate L and N values for MAC- and DCI- triggered semi-persistent CSI reporting.

	Qualcomm
	We suggest below revision:
Component 1 candidate values for SP-CSI report: FFS 2 [, 3, 4, 5, 6, …. 16]
Component 2 candidate value(s): [1,] 2, [3], [4] FFS]

	Ericsson1
	· Component 1 : suggest updating L to Lmax. The minimum value for aperiodic CSI reporting of “2” should be FFS 
· Component 2 : Report of N CSI(s)  in one CSI report where each CSI corresponds to one sub-configuration, where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting. 
· Note: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
· Candidate value set for component 2: There is no need for defining candidate values for component 2. If it is to be kept, keep FFS on the values

	Samsung
	For component 1 & 2, we suggest as below:
· The max number of sub-configurations L in one CSI report configuration
· Candiate values: [2, 3, 4]
· Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.
· Candiate values: [2, 3, 4]
We suggest that the maximum values of L should be equal to N.

	ZTE, Sanechips
	It should be clarified that the capability regarding the  number of ports/resources should be also applied to SP-CSI.

	Xiaomi
	As we mention in issue 1, we prefer to merge FG42-1a with FG42-1.
For component 1, the candidate values of L  for SP should be {2,3,4}.
For component 2, the candidate value of N for SP should be {1,2,3,4}.



2. Issue 3: FG 42-2
After review of contributions submitted to RAN1 #114bis in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	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]
	
	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 values for P-CSI report: FFS 2 [,3, 4, 5, 6, 7, 8]
Component 1 candidate values for A-CSI report: FFS 2 [, 3, 4, 5, 6, …. 16]
Component 2 candidate value for LP-CSI: FFS [1,] 2, 3, [4]]
[Component 2 candidate value for NA-CSI: [1,] 2, 3, [4] FFS]
[Component 3 candidate values: 1, 2, 3, 4 [, 5, 6, 7, 8, …, 32] FFS
Component 4 candidate values: 8, 16, 24, 32 [… 256] FFS
Component 5 candidate value: FFS
Component 6 candidate values: 1, 2, 3, 4, [5, 6, … 15, 16, 18, 20 … 64] FFS

FFS: merge FG 42-2 with FG 42-1
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Apple
	We have the following comments.
· We propose to revise component 1 and 2 by adding ‘across all CCs’. That is,
· 1. The max number of sub-configurations L in one CSI report configuration across all CCs
· Candidate values
· 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
· 2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs
· Candidate values
· N=2, 3, or 4
· Similar to the comments in 42-1 above, we suggest to remove components 3, 4, 5, and 6. However, prerequisites 2-33 and 2-35 are necessary.
· The prerequisite of FG 42-2 is 2-33 and 2-35.
· We suggest type of capability signaling for FG 42-2 is per FS.
· We suggest to merge 42-2a with 42-2 while keeping the cases of periodic/semi-persistent CSI on PUCCH and aperiodic/semi-persistent CSI on PUSCH. That is,
· The max number of sub-configurations L in one CSI report configuration across all CCs
· 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
· We propose to add the following components
· 3. Supported CSI codebook type (note that we also propose to use only type 1 codebook with NES)
· 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}
· 4. Supported CSI report type
· Component 4 candidate value: {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH} and/or {Semi-persistent on PUSCH}

	LG Electronics
	For components 1 and 2,
· We suggest to merge them into a single component, with the assumption that the maximum values of L and N always equal. The candidate value of them could be 2 to 4. For instance,

1. The max number of sub-configurations L and N in one CSI report configuration, where L is the number of sub-configurations configured in one CSI report configuration and N is the number of sub-configurations triggered by DCI for aperiodic CSI reporting
· Candidate values: {2, 3, 4}

For components 3 to 6, we agree with Apple’s view in that existing corresponding FGs can cover NES case as well.

	NTT DOCOMO
	Same comment as for FG42-1 below.
For component 1 and 2, too large values would be unnecessary, and component 2 (value of N) for P-CSI is not necessary as N=L for P-CSI as LG also pointed.
For components 3/4/5/6, we are open to have them in FG42-2 as required capability for these components in existing FGs (2-33 and 2-35) and in FG42-2 could be different.

	Qualcomm
	Same views with Apple on components 2-6. On values for components, we suggest following revision.
[Component 1 candidate values for P-CSI report: FFS 2 [,3, 4, 5, 6, 7, 8]
Component 1 candidate values for A-CSI report: FFS 2 [, 3, 4, 5, 6, …. 16]
Component 2 candidate value for LP-CSI: FFS [1,] 2, [3, [4]]
[Component 2 candidate value for NA-CSI: [1,] 2, [3], [4] FFS]
[Component 3 candidate values: 1, 2, 3, 4 [, 5, 6, 7, 8, …, 32] FFS
Component 4 candidate values: 8, 16, 24, 32 [… 256] FFS
Component 5 candidate value: FFS
Component 6 candidate values: 1, 2, 3, 4, [5, 6, … 15, 16, 18, 20 … 64] FFS

	Ericsson1
	We have same comments as for 42-1. 

	Samsung
	We suggest as below
· For component 1 and 2, max number of sub-configurations L will be equal to report of N CSI(s) in one CSI report. The following candidate values can be taken into account,
· The max number of sub-configurations L in one CSI report configuration
· Candidate values for P-CSI and AP-CSI: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values for P-CSI and AP-CSI: {2, 3, 4} 
· For other components, we are okay to reuse the FGs (2-33 and 2-35) in principle.
In addition, we propose to clarify the UE feature for joint operation of SD and PD adaptation.

	MediaTek
	One components 3 – 6, the total capability should follows legacy CSI reporting according to WID, and components 5-6 should be removed
	RP-230566 WID Revision: Network energy savings for NR
Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



[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]]

On per-CC limits, we think they are reasonable to be different for CC(s) with NES supported. However, candidate value range should reuse legacy range as it is sufficient wide. We do not support changing the minimum value since there is reduced capability UE while network can still have the flexibility to operate NES over such UE via simplified NES CSI configurations.

[3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC]
· Candidate values: {1, 2, 3 … 32}
[4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC]
· Candidate values: {8, 16, 24, … 128}

To provide benefit of time to market as well as allowing UE to gradually update NES support, we suggest to add component 7 on number of CC(s) configured for NES support:
7. Number of CC(s) configured for NES support
· Candidate values: {1, 2, 3, …, 16}


	ZTE, Sanechips
	Okay to remove the bracket, and also the following two bullets should be added based on the FG 2-33.
Component 7) Supported max # of configured NZP-CSI-RS resources per CC,
Component 8) Supported max # of ports across all configured NZP-CSI-RS resources per CC
	2-33
	CSI-RS and CSI-IM reception for CSI feedback
	1) Supported max # of configured NZP-CSI-RS resources per CC,
2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
3) Supported max # of configured CSI-IM resources per CC
4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
5) Supported max # simultaneous NZP-CSI-RS resources per CC
6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
	2-32
	csi-RS-IM-ReceptionForFeedback {
1. maxConfigNumberNZP-CSI-RS-PerCC
2. maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC
3. maxConfigNumberCSI-IM-PerCC
5. maxNumberSimultaneousNZP-CSI-RS-PerCC
7. totalNumberPortsSimultaneousNZP-CSI-RS-PerCC
}

	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}





	Xiaomi
	Same comments as for FG 42-1 in issue 1.



2. Issue 4: FG 42-2a
After review of contributions submitted to RAN1 #114bis in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	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 L in one CSI report configuration]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.]


	
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate values for SP-CSI report: FFS] 2 [, 3, 4, 5, 6, …. 16]
Component 2 candidate value for SP-CSIL: FFS]
[Component 2 candidate value for SP-CSIN: [1,] 2, 3, [4] FFS]]
FFS: merge FG 42-2a with FG 42-1a
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Apple
	As explained for FG 42-2, we propose to merge 42-2a with 42-2.

In addition, we also propose to add a new FG 42-3 for joint operation of SD and PD.


	LG Electronics
	Similar to FG 42-2, for components 1 and 2,
· We suggest to merge them into a single component, with the assumption that the maximum values of L and N always equal. The candidate value of them could be 2 to 4. For instance,

1. The max number of sub-configurations L and N in one CSI report configuration, where L is the number of sub-configurations configured in one CSI report configuration and N is the number of sub-configurations triggered by DCI for aperiodic CSI reporting
· Candidate values: {2, 3, 4}


	NTT DOCOMO
	Same comment as for FG42-1a below.
As we commented for FG42-2, too large values would be unnecessary for L and N for SP-CSI as well.

	Qualcomm
	We suggest below revision:
[Component 1 candidate values for SP-CSI report: FFS] 2 [, 3, 4, 5, 6, …. 16]
Component 2 candidate value for SP-CSIL: FFS]
[Component 2 candidate value for SP-CSIN: [1,] 2, [3], [4] FFS]]

	Ericsson1
	We have same comment as for 42-1a.

	Samsung
	For component 1 & 2, we suggest as below:
· The max number of sub-configurations L in one CSI report configuration
· Candiate values: [2, 3, 4]
· Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.
· Candiate values: [2, 3, 4]
We suggest that the maximum values of L should be equal to N.

	ZTE, Sanechips
	It should be clarified that the capability regarding the  number of ports/resources should be also applied to SP-CSI.

	Xiaomi
	Same comments as for FG 42-1a in issue 2.



2. Issue 5: FG 42-4
After review of contributions submitted to RAN1 #114bis in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	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] triggered by RRC configuration
[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] 
	FFS
	No
	No
	N/A
	Candidate values: {cell DTX, cell DRX, both}

Note: RAN2 may add additional details 

	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Apple
	We propose type of signaling is ‘per band’.
We would also like to note that, depending on RAN2’s decision (whether DTX and DRX can be separately configured), additional FG to distinguish DTX and DRX capabilities is needed.

	LG Electronics
	OK with the proposal.

	NTT DOCOMO
	We prefer to avoid fragmentation of UE support for cell DTX/DRX even if DTX and DRX can be separately configured. UE support for NES features is very important to make the NES features effective in practical network operation. If there are some UEs supporting only DTX while there are some other UEs supporting only DRX, NW needs to take care of UEs not supporting DTX or DRX (as well as legacy UEs) so that actual gain for NES would be limited. Therefore, although it may technically make sense to separate the capability between cell DTX and DRX if NW can configure DTX and DRX separately, we prefer to minimize capability separation for NES features in general.

	Ericsson1
	OK with the proposal. 
OK to have indication per band. 

	Samsung
	We prefer separate capabilities for DTX and DRX. During the discussion, we has been considering separate operation between the cell DTX and cell DRX, like each cell DTX and cell DRX can be separately activated by bitmap of DCI. Hence, we’d like to define separate DTX and DRX capability.

	Xiaomi
	OK with the proposal. As to whether it is per band or per UE,  we suggest to wait for the progress from RAN2.

	Vodafone
	We share similar views as NTT DOCOMO. It is important to avoid fragmentation of UE support of Cell DTX/DRX enhancements in order to have the feature useful and effective in practical network deployments. 
We also think that FG 42-4 and 42-5 should be merged. Having the support of the two ways of activation/deactivation as two separate optional features will result that there will be UEs that do not support L1 signalling type which will increase the network complexity and integration efforts to have both types of UEs (ones supporting RRC baseline, and others RRC baselines + L1 signalling), with no added benefits.
On the granularity reporting our preference is to have it “per UE”.



2. Issue 6: FG 42-5
After review of contributions submitted to RAN1 #114bis in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format [2_9x]
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI [2_9x] 
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling DCI format 2_9
	FFS
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Apple
	We propose type of signaling is ‘per band’.
We would also like to note that, depending on RAN2’s decision (whether DTX and DRX can be separately configured), additional FG to distinguish DTX and DRX capabilities is needed.

	LG Electronics
	OK with the proposal.

	NTT DOCOMO
	We are fine with the proposal.

	Ericsson1
	OK.

	Samsung
	Support

	Xiaomi
	OK

	Vodafone
	We think that FG 42-4 and 42-5 should be merged. Having the support of the two ways of activation/deactivation as two separate optional features will result that there will be UEs that do not support L1 signalling type which will increase the network complexity and integration efforts to have both types of UEs (ones supporting RRC baseline, and others RRC baselines + L1 signalling), with no added benefits.
On the granularity reporting our preference is to have it “per UE”.



1. Conclusion
Agreements reached during RAN1 #114bis as part of this agenda item are summarized in [22].
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