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1. Introduction
This document presents the summary of email discussion [115-R18-UE_features-02] during RAN1 #115. According to the Chair’s Notes:
	[115-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 – Ralf (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 #115 within the scope of [115-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 #115
The following is the moderator’s summary of contributions submitted to RAN1 #115 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

	Huawei/HiSilicon [2]
	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 practice. Therefore, from NES perspective, it is meaningful to enable at least a value larger than 1 for L, such that gNB has the flexibility of acquiring different CSI(s). Otherwise, for P-CSI, it may be easier not to use the NES framework for only one CSI reporting. Current CSI report framework support maximum 4 CSI reports per BWP. This would also need to be included. Furthermore, for SP-CSI report, it was agreed that “Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH”, which can be also used for AP-CSI report.
· [bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK7][bookmark: OLE_LINK6]For Component 1 and 2 for P-CSI report,
· The candidate values for L and N: 2, 3 and 4.
· For Component 1 and 2 for SP/A-CSI report,
· The candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· The candidate values for N: 1, 2, 3 and 4.
For Component 3 to 6 for FG 42-1/42-2, the candidate values for maximum total number of NZP-CSI-RS resources and CSI-RS ports are to be determined. According to current spec, the candidate values for maximum total number of NZP-CSI-RS resources and CSI-RS ports per CC are (1...64) and (2...256) respectively. For a UE supporting only 1 NZP-CSI-RS resource and 2 CSI-RS ports, no sub-configuration can be configured for type 1 and only one sub-configuration can be configured for type 2 SD and PD. Therefore, from NES perspective, it is proposed to use larger values.
	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)
}



In Table 1 some possible practical examples to show the possible number for active resources per CC and active ports where L=N is assumed for simplicity. 2 active resources and 16 active ports per CC can enable the configuration/triggering of 2 sub-configurations and 8 CSI-RS ports for each CSI-RS resource. 4 active resources and 32 active ports can enable the configuration/triggering of  4 sub-configurations and 8 CSI-RS ports for each CSI-RS resource. To ensure the flexibility of acquiring different CSI(s) on gNB side, we suggest using 4 and 32 as the minimum candidate value for component 3/6 and 4/5 respectively.
Table 1: Examples of possible practical number for active resources and active ports for different values of L
	Configured Sub-configurations (L)
	Triggered Sub-Configurations (N)
	Active Resources
	Type-1 SD
	Type-2 SD
	PD

	
	
	
	Sub-config
	Active Ports
	Sub-config
	Active Ports
	Sub-config
	Active Ports

	2
	2
	2
	Resource 1, 8 Ports

Sub-config 1: 8 Ports
Sub-config 2: 4 Ports
	12
	Resource 1, 8 Ports
Resource 2, 8 Ports

Sub-config 1: Resource 1
Sub-config 2: Resource 2
	16
	Resource 1, 8 Ports

Sub-config 1: PO 1
Sub-config 2: PO 2
	16

	2
	2
	4
	Resource 1, 4 Ports
Resource 2, 4 Ports

Sub-config 1: 4 Ports
Sub-config 2: 2 Ports
	12
	Resource 1, 4 Ports
Resource 2, 4 Ports
Resource 3, 4 Ports
Resource 4, 4 Ports

Sub-config 1: Resource 1 + 2
Sub-config 2: Resource 3 + 4
	16
	Resource 1, 4 Ports
Resource 2, 4 Ports

Sub-config 1: PO 1
Sub-config 2: PO 2
	16

	4
	4
	4
	Resource 1, 8 Ports

Sub-config 1: 8 Ports
Sub-config 2: 4 Ports
Sub-config 3: 2 Ports
Sub-config 4: 1 Ports
	15
	Resource 1, 8 Ports
Resource 2, 8 Ports
Resource 3, 8 Ports
Resource 4, 8 Ports

Sub-config 1: Resource 1
Sub-config 2: Resource 2
Sub-config 3: Resource 3
Sub-config 4: Resource 4
	32
	Resource 1, 8 Ports

Sub-config 1: PO 1
Sub-config 2: PO 2
Sub-config 3: PO 3
Sub-config 4: PO 4
	32



Regarding the reporting granularity, we can go the same way as legacy UE capability 2-33. Component “5) Supported max # simultaneous NZP-CSI-RS resources per CC” and “7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC” of FG 2-33 are defined for reporting per band. Component “4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs” and “6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs” of FG 2-33 are defined for reporting per band combination. To avoid implementation fragmentation and signalling incompatibility, it would be desirable to also have the R18 FG reported consistently with the legacy UE capability.
		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
	[bookmark: OLE_LINK15][bookmark: OLE_LINK14]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
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	All the candidate values are the range of capability signalling which doesn't determine whether UE is mandatory to support all the signalling values.
	Mandatory with capability signalling
Component-1 candidate values: {from 1 to 32}
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256}
Component-3: candidate values: {1,2,4,8,16,32}
Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
Component-5: candidate values {1, 2, 3 … 32}
Component-6: candidate values {8, 16, 24, …, 248, 256}
Component-7: candidate values {8, 16, 24, … 128 }

	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	






For FG 42-1/42-1a, Regarding “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: For FG 42-1/42-1a/42-2/42-2a, 
· the candidate values for component 1 and 2:
· for Component 1 for P-CSI report, the candidate values for L: 2, 3 and 4.
· for Component 1 for SP/A-CSI report, the candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· for Component 2 for P-CSI report, the candidate values for N: 2, 3 and 4.
· for Component 2 for SP/A-CSI report, the candidate values for N: 1, 2, 3, and 4.
Proposal 2: For FG 42-1/42-2, 
· the candidate values for component 3: {4, 5, 6 … 32}
· the candidate values for component 4: {32, 40, 48, … 128 }
· the candidate values for component 5: {32, 40, 48, … 256 }
· the candidate values for component 6: {4, 5, 6 … 64}
Proposal 3: For FG 42-1/42-2, 
· Component 1 to 4 are per band reported.
· Component 5 and 6 are per BC reported.
Proposal 5: For FG 42-1/42-1a, further justification is needed on whether to support separate rows/capabilities for Type 1 SD and Type 2 SD respectively.

	Nokia/Nokia Shanghai Bell [3]
	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 maximum supported number of sub-configurations per CSI report configuration, maximum number of CSI-RS measurements reported per report 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:	Confirm FG 42-1 as for periodic and aperiodic CSI reporting, but separate components 1 and 2 into different components for periodic and aperiodic reporting, Spatial domain adaptation with CSI feedback based on CSI report sub-configuration.

With a single FG for periodic and aperiodic components 1-6 are necessary to appropriately configure a UE for FG 42-1. 
Proposal 2:	Confirm components 1-6 for FG 42-1.
	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) for A-CSI: FFS
Component 2 candidate value(s) for P-CSI: 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




	ZTE/Sanechips [4]
	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: _Toc6783][bookmark: _Toc18238][bookmark: _Toc22620]Remove the components of maximum number of CSI-RS resource and ports from feature 42-1 and 42-2. 
[bookmark: _Toc31663][bookmark: _Toc22545][bookmark: _Toc4847][bookmark: _Toc12222]Add a new separate FG for the maximum number of CSI-RS resources and ports.
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: _Toc2988][bookmark: _Toc24975][bookmark: _Toc20465][bookmark: _Toc3587]The following components should be added in the FG:
[bookmark: _Toc29724][bookmark: _Toc631][bookmark: _Toc23264][bookmark: _Toc6938]	1) Supported max # of configured NZP-CSI-RS resources per CC,
[bookmark: _Toc5894][bookmark: _Toc23782][bookmark: _Toc22709][bookmark: _Toc28766]	2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
[bookmark: _Toc22268][bookmark: _Toc8986][bookmark: _Toc23819][bookmark: _Toc31846]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] 




In RAN1#114bis meeting, the following was captured.
	Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH


The maximum value of Lmax or N for periodic CSI reporting on PUCCH can be same as the maximum value of Lmax or N for SP CSI reporting on PUCCH. And the maximum value of Lmax or N for CSI reporting on PUSCH should not be smaller than the corresponding values for SP CSI reporting on PUCCH.
The following candidate values are proposed.
· The candidate value of maximum number of sub-configurations Lmax in one CSI report configuration for periodic/aperiodic/semi-persistent CSI report: [2,3,4,5,6,7,8];
· The candidate value of N for a periodic/aperiodic/semi-persistent CSI report: [1,2,3,4].

Spatial domain adaptation includes type 1 and type 2 adaptation, the difference between type 1 and type 2 SD adaptation includes the configuration of sub-configurations and the mapping between sub-configuration and CSI-RS resources. For UE CSI calculation, there is no big difference between two types. Thus, a common UE feature group for type 1 and type 2 is enough.
[bookmark: _Toc11773][bookmark: _Toc23659]A common UE feature group for type 1 and type 2 SD adaptation is enough.
1) relationship to legacy capability simultaneousCSI-ReportsPerCC
According to TS 38.306, the capability simultaneousCSI-ReportsPerCC is used to indicate the number of CSI report(s) that the UE can measure and process reference signals simultaneously in a CC. The CSI report comprises periodic, semi-persistent and aperiodic CSI and any latency classes and codebook types. The CSI report in simultaneousCSI-ReportsPerCC includes the beam report and CSI report. Thus, this capability defines the number of CSI reports which are independent of the type of CSI report.
[bookmark: _Toc19559][bookmark: _Toc19989]Legacy capability simultaneousCSI-ReportsPerCC is independent of the type of CSI report.
The CSI report configured with multiple sub-configurations is a type of CSI report for NES, and should also be restricted by the legacy capability simultaneousCSI-ReportsPerCC. No new UE capability is needed.
[bookmark: _Toc19277][bookmark: _Toc6203]No impact on capability simultaneousCSI-ReportsPerCC.
2) whether to have separate rows for type 1 or 2 SD adaptation
Spatial domain adaptation includes type 1 and type 2 adaptation, the difference between type 1 and type 2 SD adaptation includes the configuration of sub-configurations and the mapping between sub-configuration and CSI-RS resources. For UE CSI calculation, there is no big difference between two types. Thus, a common UE feature group for type 1 and type 2 is enough.
A common UE feature group for type 1 and type 2 SD adaptation is enough.
3) max number of L and/or N across all CCs
In the one hand, the UE capability parameter of ‘max number of L and/or N across all CCs’ achieve the same purpose as the UE capability parameters in proposal 4. In the other hand, current discussion for multi-CSI report is about maximum number of Lmax and/or N in one CSI report configuration in one BWP. And there is no discussion about maximum number of Lmax and/or N across multiple BWPs in one CC or across multiple CCs. Therefore, the UE capability parameter of ‘max number of L and/or N across all CCs’ is not needed

	Fujitsu [5]
	In legacy UE feature on CSI reports, P and AP CSI reports are merged into one UE feature group, and SP is an independent UE feature group. Hence, considering less specs impact, reusing similar framework is preferred. 
The first issue is about Lmax/Nmax in components. Based the current version, Lmax/Nmax is merged for both P and AP. However, since UE might not be able to report too many sub configurations for P CSI due to the feedback overhead, the capability on Lmax should be reported for P CSI and AP CSI separately. In addition, the capbability on Nmax triggered sub-configurations are only needed for AP CSI. Therefore, our suggestion is to keep the AP and P reporting together in one FG, but to define the separate components of Lmax/Nmax for AP and P CSI reporting.
Proposal 1. For FG 42-1/42-2 on SD adaptation, it is preferred to keep the AP and P reporting together in one FG, but to define the separate components for AP and P CSI reporting.
Secondly, for SD adaptation, it is questionable whether to have separate rows for type 1 or 2. In our opinion, no matter SD type 1 and type 2, L/N CSIs should be reported by UE. Hence, the feedback overhead and computational complexity for UE is not much difference between SD type 1 and type 2 for same time behavior CSI report. Therefore, SD type 1 and type 2 can be defined in the same FG, and separate component is not needed.
Proposal 2. For FG 42-1 on SD adaptation, SD type 1 and type 2 can be defined in the same FG, and separate component is not needed. 
In RAN1#114 meeting, the following components are included 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]


For Rel-15 UE, the candidate values for the maximum number of simultaneous CSI-RS resources/ports are as follows.
	Components
	Mandatory/Optional

	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
	Mandatory with capability signalling
Component-1 candidate values: {from 1 to 32}
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256}
Component-3: candidate values: {1,2,4,8,16,32}
Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
Component-5: candidate values {1, 2, 3 … 32}
Component-6: candidate values {8, 16, 24, …, 248, 256}
Component-7: candidate values {8, 16, 24, … 128 }


However, for a CSI report with multiple sub-configurations, the counted simultaneous CSI-RS resource/ports increase with the number of sub-configurations. Hence, it is reasonable to consider a higher lower limit of candidate values, to make sure that at least 2 CSI report sub-configurations can be configured/triggered for Rel-18 UEs support spatial and/or power domain adaptations. 
Proposal 7. For FG 41-1 and 41-2, 
· The candidate values for component 3 (supported maximum number of simultaneous NZP-CSI-RS resources per CC) is [2, 3, …, 32]
· The candidate values for component 4 (supported maximum number of total NZP-CSI-RS ports in simultaneous NZP-CSI-RS resources per CC) is [16, 24, …, 128]
· The candidate values for component 6 (supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs) is [16, 24, …, 256]

	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/or aperiodic CSI reporting]
[1. The max number of sub-configurations L in one CSI report configuration for aperiodic CSI reporting]
2. The max number of sub-configurations L in one CSI report configuration for periodic CSI reporting
[3. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration for aperiodic CSI reporting]
[4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
	[Component 1 candidate values for P-CSI report: FFS
Component 2 candidate values for A-CSI report: FFS
Component 3 candidate value(s): FFS[
Component 4 candidate value(s): [2, 3, …,32]
Component 5 candidate value(s): [16, 24, …, 128]
Component 6 candidate value(s): [16, 24, …, 256]
Component 7 candidate value: [5, 6, ..., 64] 
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2




	Vivo [6]
	For spatial domain and power domain adaptation, FG 42-1, FG 42-1a, FG42-2 and FG 42-2a are involved.
· For FG 42-1, 
· Regarding components, we agree with the first two components, and we don’t think there is need to add component 3,4,5,6 into 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 {2,4,6,8},
· the candidate value for L for A-CSI report is {2,4,6,8}.
· Regarding the candidate value for component 2,
· the candidate value for N is an integer in range of 1...min (4, L).
· 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 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/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: 2,4,6,8FFS
Component 1 candidate values for A-CSI report: 2,4,6,8FFS
Component 2 candidate value(s): 1...min (4, L) 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




	Intel Corporation [7]
	The potential issue of having separate maximum simultaneous NZP-CSI-RS resource for aperiodic and periodic CSI report for spatial domain NES enhancement, semi-persistent CSI report for spatial domain NES enhancement, aperiodic and periodic CSI report for power domain NES enhancement, and semi-persistent CSI report for power domain NES enhancement is that if UE reports different capability for each of the features it can cause problems for gNB to be able to leverage shared NZP-CSI-RS configurations across A/P/SI-CSI reports. The gNB may typically want to re-use the same NZP-CSI-RS for A-CSI, P-CSI and SP-CSI feedback. If the UE has different capability for the various types of feedback, gNB has no choice but to apply and use the most restrictive CSI-RS configuration. Having to configure separate set of CSI-RS configurations for every different CSI feedback is impractical for gNB operations.
Therefore, if subcomponent 3, 4, 5, and 6 pertaining to simultaneous NZP-CSI-RS resources capability should be captured for NES CSI report, we strong suggest that this be a separate capability that applies to all CSI feedback enhancements for NES. Also, in order for the network to fully utilize the different CSI-RS configurations for spatial and power domain, it is critical that larger number of simultaneous CSI-RS ports can be configured. We suggest that minimum value to be higher compared to Rel-15 capability in FG2-33.
Proposal 1:
· Remove total CSI-RS port in simultaneous NZP-CSI-RS resource related sub-components from FG42-1, FG42-1a, FG42-2, and FG42-a, and create a new FG42-3 that contains CSI-RS port limitations for all spatial and power domain CSI feedback enhancements.
· Support the following value ranges for each sub-component:
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 9 ~ 64
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC: 4 ~ 64
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 32 ~ 256
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC: 32 ~ 128
	42-3
(new)
	Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources for any of supported spatial and power domain adaptation with CSI feedback based on sub-configuration(s).
	1. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs 
2. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC

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



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

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


	OPPO [8]
	

	CATT [9]
	[bookmark: _Hlk146555762][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: _Hlk149566357]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.  In RAN1#114bis, the maximum number of SP-CSI measurements were discussed to be aligned with A-CSI or P-CSI.   The SP-CSI reports are used for the short term channel measurements for link adaptation similar to that of the A-CSI report without dynamic trigger of dynamic CSI-RS resources for A-CSI.  Thus, the maximum number of sub-configurations LMax  and the number of SP-CSI feedbacks N in a report configuration for SP-CSI report should be same as those for A-CSI report.
[bookmark: _Hlk146539140][bookmark: _Hlk146544131][bookmark: _Hlk86320630] 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 maximum number of sub-configurations LMax  and the number of SP-CSI feedbacks N in a report configuration for SP-CSI report should be same as those for A-CSI report.
Proposal 2:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands for 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 with candidate values {1, 2, 4} for spatial and/or power domain adaptation.  
Proposal 4:  The maximum number of antenna sub-configurations LMax for UE to support should be set to 8 with candidate values {1, 2, 4, 8} for spatial and/or power domain adaptation.  

	Xiaomi [10]
	FG 42-1
Component 1) In the lasted version of UE feature for NES [8], the max number of sub-configurations Lmax is still FFS for P/AP CSI report. Currently, maximum 4 P/AP CSI report settings per BWP is enabled for CSI report. That is to say, the maximum parallel CSIs that can be handled by one UE is 4, based on the UE capability. For one CSI report containing multiple sub-configurations, we prefer Lmax =4 to align with current restriction.

Proposal 2: The max number of sub-configurations in one P/AP CSI-report should be equal to 4.

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 aligned with current counting principle. Currently, if one CSI-RS resource is referred by M CSI-RS reports, the resource is also counted by M times. Similar situation also applies to CSI-RS port counting. Hence, there is no need to introduce an additional UE capability of supported maximum number of CSI-RS resources and CSI-RS ports for spatial domain adaption. 
One concern on reusing current UE capability above may be that the required quantity of CSI-RS resources/ports increases with multiple referred sub-configuration. However, current UE capability is able to support a wide candidate value range, for instance, {8, 16, 24, …, 248, 256} for the total number of CSI-RS ports in simultaneous NZP CSI-RS resources across all CCs. The UE who supports Rel-18 NES can report a larger value by current feature, i.e., FG 2-33 in TR 38.822 [10].
Based on the aforementioned analysis, we prefer to remove component 3), component 4), component 5) and component 6) in FG 42-1.
Proposal 3: Remove component 3)-6) in FG 42-1.
   
   Additional issue 1: Based on the following agreements achieved in previous meetings [2] [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. 
Proposal 4: Introduce a new component to indicate the supported maximum number of Tx ports in one NZP CSI-RS in FG 42-1.

Based on the above analysis, we have the following proposal:

Proposal 5: Update FG 42-1 with the following modifications (highlight in green):
	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 Lmax 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 where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[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 CSI codebook type
8. Supported CSI report type
9. Supported type of spatial domain adaptation

10. Maximum number of Tx ports in one NZP CSI-RS resource associated with SD adaptation.
	2-33, 2-35
	Yes
	
	UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	[Component 1 candidate values for P-CSI report: FFS{1,2,3,4}
Component 1 candidate values for A-CSI report: FFS{1,2,3,4}
Component 2 candidate value(s) for A-CSI: FFS]
[Component 3 candidate value(s): FFS
Component 4 candidate value(s): FFS
Component 5 candidate value(s): FFS
Component. 6 candidate values: FFS
Component 7 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 8 candidate value: one or more of  {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}
Component 9 candidate value: one or more of {SD with bitmap for port subset indication}, {SD without bitmap for port subset indication}
Component 10 candidate value: {2, 4, 8, 12, 16, 24, 32}

Note: Component 2 implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax

Note: Components 3 and 4 apply to a carrier for which a CSI report configuration(s) containing sub-configuration(s) is configured

Note: Components 5 and 6 apply in case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier

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




	CMCC [11]
	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 (FG 42-1 and 42-2), 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


	China Telecom [12]
		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 Lmax 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 where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[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 CSI codebook type
8. Supported CSI report type
9. Supported type of spatial domain adaptation
	2-33, 2-35
	Yes
	
	UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	[Component 1 candidate values for P-CSI report: FFS
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value(s) for A-CSI: FFS]
[Component 3 candidate value(s): FFS
Component 4 candidate value(s): FFS
Component 5 candidate value(s): FFS
Component. 6 candidate values: FFS
Component 7 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 8 candidate value: one or more of  {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}
Component 9 candidate value: one or more of {SD with bitmap for port subset indication}, {SD without bitmap for port subset indication}

Note: Component 2 implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax

Note: Components 3 and 4 apply to a carrier for which a CSI report configuration(s) containing sub-configuration(s) is configured

Note: Components 5 and 6 apply in case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier

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



FG 42-1/1a is about the UE feature of supporting the SD adaptation, we are generally fine with the current description of components. For the max number of L and/or N across all CCs, we think it is necessary to be reported to gNB as a UE feature. With this reported, when gNB configures the CSI-sub-configurations for UE, the totally number of CSI-ports can be decided in advance so that it won’t exceed the maximum processing capability of UE. 
Proposal 1:
Support to UE to feedback the max number of L and/or N across all CCs in FG 42-1/1a.
Since 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 2：:
[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.

	Google [13]
	

	NTT DOCOMO, INC. [14]
	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, 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. It was agreed at the RAN1#114bis meeting that FG42-1 is the prerequisite FG of FG42-1a. 
Proposal 1: FG42-1 is updated as below.
· 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]”

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. At the RAN1#114bis meeting, it was agreed that the maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH. At least the maximum value of Lmax for periodic CSI reporting should be smaller than that for semi-persistent and aperiodic reporting. 
Proposal 2: Component 1 of FG42-1 is divided into component 1-a “The max number of sub-configurations Lmax in one CSI report configuration for periodic CSI reporting, which equals to the maximum number of CSIs in one P-CSI report where each CSI corresponds to one sub-configuration” and component 1-b “The max number of sub-configurations Lmax in one CSI report configuration for aperiodic CSI reporting”.
· Candidate value of component 1-a is {2, [3, 4]}
· Candidate value of component 1-b is {2, 3, 4, [5, 6, 7, 8]}

Regarding the component 2 of FG42-1/1a for “Report of N CSI(s) in one 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. At the RAN1#114bis meeting, it was agreed that the maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH. This agreement can be extended to the maximum value of N for A-CSI reporting and SP-CSI reporting on PUSCH.
Proposal 4: Component 2 of FG42-1 is “Report of N CSI(s) in one A-CSI report where each CSI corresponds to one sub-configuration”.
· Candidate value of component 2 is {2, [3, 4]}

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 discussions was made at RAN1#114bis 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.
	For RAN1#115
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 agreed in previous meeting, and 
· X=N for AP-CSI-RS resources
· [X=L for P-CSI-RS resources]
· FFS: X= N or L for SP-CSI-RS resources
· FFS: X= N or L for SP-CSI report
· Support following UE capability parameters for NES:
· simultaneous ports at least for per CC
· simultaneous resources at least for per CC 



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 6: “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 7: The reporting type of FG42-1/1a is per band.


	Apple [15]
	A concept of ‘sub-configuration/reporting’ has been introduced in Rel-18 NES. Existing FG 2-33 (CSI-RS and CSI-IM reception for CSI feedback) and FG 2-35 (CSI report framework) can be reused for the purpose of NZP-CSI-RS resource configurations and CSI reporting per sub-configuration according to WID [2] – that is, legacy UE CSI/CSI-RS capabilities are applied when considering total number of CSI reports and requirements. Therefore, considering legacy UE capabilities/requirements is applied to both CSI-RS configurations and CSI report while minimizing impact on UE implementation. As an example, let us assume that UE is able to support existing maxNumberPeriodicCSI-PerBWP-ForCSI-Report=2. The UE can also support Lmax=2 sub-configurations with one CSI report. In this case, UE capability for the existing periodic CSI report setting could be underreported (e.g. 1) if UE wants to support SD/PD adaptation with Lmax=2. This can prevent to configure two periodic CSI resource setting when UE is not configured with sub-configuration. Therefore, UE capabilities for maximum number of P/SP/AP-CSI reports per BWP need to be clarified when UE is configured with sub-configuration and when UE is not configured with sub-configuration. This can be achieved by the following note: UE is not expected to be configured with the total number of CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maximum number of CSI reporting setting per CC (maxNumberPeriodicCSI-PerBWP-ForCSI-Report, maxNumberAperiodicCSI-PerBWP-ForCSI-Report (or maxNumberAperiodicCSI-PerBWP-ForCSI-ReportExt-r16), and maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report, respectively).

The current components 1 (Lmax) and 2 (Nmax) should not be reported per one CSI report configuration, but they need to be the total number of sub-configurations ‘per CC’. For instance, when UE reports Lmax=4 for periodic CSI report and maxNumberPeriodicCSI-PerBWP-ForCSI-Report = 4, UE should be able to be configured with one of the following cases:
· 1 periodic CSI report with 4 sub-configurations
· 2 periodic CSI report with each of 2 sub-configurations
· 3 periodic CSI report with the first/second CSI report without sub-configuration and the third CSI report with 2 sub-configurations
· 4 periodic CSI report without sub-configuration (legacy)
Therefore, the current components 1 (Lmax) and 2 (Nmax) need to be explained for ‘per-CC’, not for ‘per CSI report’.
Proposal 1: Existing FG 2-33 (CSI-RS and CSI-IM reception for CSI feedback) and FG 2-35 (CSI report framework) are reused for UE capabilities for CSI/CSI-RS capabilities and CSI reports.
Proposal 2: UE is not expected to be configured with the total number of CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maximum number of CSI reporting setting per CC (maxNumberPeriodicCSI-PerBWP-ForCSI-Report, maxNumberAperiodicCSI-PerBWP-ForCSI-Report (or maxNumberAperiodicCSI-PerBWP-ForCSI-ReportExt-r16), and maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report, respectively).
Proposal 3: Lmax and Nmax are defined per CC, not per CSI report.

We think either separate row for sub-report capabilities of periodic, semi-persistent, and aperiodic CSI reports not only because of different implementations but because of testability for each mode. We propose to make the separate FG for those. Type 1 and 2 SD adaptations need to be distinguished since support of both SD and PD does not necessarily mean that joint operation is supported. We also propose separate FG for joint operation of SD and PD adaptation.
Proposal 4: The separate FGs (or components) for periodic, semi-persistent, and aperiodic CSI reporting are introduced.
Proposal 5: Type 1 and 2 SD adaptations can be reported separately.
Proposal 6: A new FG for joint operation of SD and PD adaptation is introduced.

The minimum of the maximum number of CSI reports can be 2 to support sub-configuration, but we do not think there is a justification to go beyond the existing parameters such as L/N > 4. 
Proposal 7: Maximum number of P/SP/A-CSI sub-configurations are Lmax={2, 3, 4} and Nmax={2, 3, 4}.

The semi-static CSI reporting can be sent by PUCCH or PUSCH. As the implication of UE implementation complexity is different, we propose to have separate signaling between PUCCH and PUSCH for semi-persistent CSI reporting.
Proposal 8: The separate capabilities between PUCCH and PUSCH for semi-static CSI reporting are supported.
	42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for periodic CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one list of CSI-RS ID(s) for each of periodic CSI reporting:

1. The max number of sub-configurations Lmax per CC

2. The max number of Nmax sub-CSI reports per CC


3. Supported type of spatial domain adaptation

4. Supported CSI codebook type


	2-33, 2-35
	Yes
	
	UE does not support spatial domain adaptation for periodic CSI reporting
	Per Band

	No
	No
	N/A
	Note 1: Only Type I codebook is supported.

Note 2: Nmax=Lmax for periodic CSI report

Note 3: UE is not expected to be configured with the total number of periodic CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberPeriodicCSI-PerBWP-ForCSI-Report.

Component 1 candidate values: Lmax = 2, 3, or 4

Component 2 candidate values: Nmax = Lmax


Component 3 candidate values: {SD with port subset indication},  {SD without port subset indication}, or both}

Component 4 candidate values: {Type I single panel}, {Type I multi panel}, or {both}

	Optional with capability signaling

	42. Netw_Energy_NR
	42-1a
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for aperiodic CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one list of CSI-RS ID(s) for each of aperiodic CSI reporting:

1. The max number of sub-configurations Lmax per CC

2. The max number of Nmax sub-CSI reports per CC


3. Supported type of spatial domain adaptation


4. Supported CSI codebook type


	2-33, 2-35
	Yes
	
	UE does not support spatial domain adaptation for aperiodic CSI reporting
	Per Band

	No
	No
	N/A
	Note 1: Only Type I codebook is supported.

Note 2: Nmax <= Lmax for aperiodic CSI report.

Note 3: UE is not expected to be configured with the total number of aperiodic CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberAperiodicCSI-PerBWP-ForCSI-Report or maxNumberAperiodicCSI-PerBWP-ForCSI-ReportExt-r16.


Component 1 candidate values: Lmax = 2, 3, or 4

Component 2 candidate values: Nmax = 2, 3, or 4

Component 3 candidate values: {SD with port subset indication},  {SD without port subset indication}, or both}


Component 4 candidate values: {Type I single panel}, {Type I multi panel}, or {both}

	Optional with capability signaling




	Vodafone/Deutsche Telekom [16]
	

	Samsung [17]
	Given separate FGs for SP-CSI reporting (FG 42-1a/2a), it is preferred to clarify FG 42-1/2 by adding ‘for periodic and aperiodic CSI reporting’.
Proposal 1: For FG 42-1/2, remove the square bracket around ‘for periodic and aperiodic CSI reporting’.
For FG 42-1/1a/2/2a, it is desirable that Component 1 (‘The max number of sub-configurations L’) can be equal to Component 2 (‘Report of N CSI(s)’) in one CSI report for compact designs. And we suggest the following candidate values to follow legacy value of CSI report setting per BWP for CSI report in FG2-35.
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
Proposal 2: For FG 42-1/1a/2/2a, suggest the maximum values of L is equal to N with following candidate values:
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
In accordance with the following RAN1#114 agreement, one potential issue is whether/how to define the related UE capability. Note that the WID clearly states: “Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements”.
	Agreement 
[bookmark: _Hlk146569550]For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
It is understood that further discussions are necessary


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

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


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

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

Having above precedent, we are ok to explicitly define NES UE capability of the maximum number of CSI-RS resources and maximum number of CSI-RS ports not exceeding the legacy value.
Proposal 3: For FG 42-1/2, keep Components 3/4/5/6 and remove the square brackets where the candidate value range does not exceed the corresponding legacy value, respectively.
In addition, FG2-33 and FG2-35 can be reused for Components 3/4/5/6 as baseline. Hence we suggest to include FG2-33 and FG2-35 as prerequisite feature groups of FG 42-1/2.
Proposal 4: For FG 42-1/2, add FG2-33 and FG2-35 as prerequisite feature groups of FG 42-1/2.


	LG Electronics [18]
	· Separation of Type 1 and Type 2 SD adaptation
Regarding FFS on whether to have separate rows for type 1 or 2, it is preferred to have a common FG for both type 1 and type 2 SD adaptation rather than having separate rows for type 1 or 2. The main difference of type 1 or 2 is which higher layer parameter (between port subset indication and a list of NZP CSI-RS resource indices) is provided within a sub-configuration while both types 1 and 2 have a unified framework from the perspective of CSI reporting.
Proposal #1: Do not introduce separate FGs for type 1 and type 2 SD adaptation.

· Candidate values for L and N
In RAN1#114bis meeting, the following two NOTEs were agreed for semi-persistent CSI reporting.
· Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
· Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
In our view, UE doesn’t need to report the candidate value for N in addition to Lmax. If a UE indicates support of up to Lmax sub-configurations, the UE should be able to report any N (<=Lmax) sub-configuration(s). Otherwise, CSI-RS resource/port counting rule needs to be updated if UE indicates N but N is less than the number of sub-configurations configured for a semi-persistent CSI reporting, as illustrated in [2].
Regarding the value range of Lmax for semi-persistent CSI reporting, the maximum value of Lmax = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for Lmax could be 2, 3, and 4. Similarly, the value range of Lmax for aperiodic or periodic CSI reporting is also {2, 3, 4}.
Proposal #2: For periodic, semi-persistent, and aperiodic CSI reporting, the candidate values for Lmax are {2, 3, 4} where Lmax is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #3: Without indicating the candidate values for N, UE supports any N up to Lmax, where N is the number of sub-configurations that can be activated or triggered for one CSI report configuration via MAC-CE or DCI and Lmax is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.


	MediaTek Inc. [19]
	For spatial domain and power domain adaptation, the candidate values of multiple components in the UE feature table are under discussion.

Observation 1: 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 Lmax 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 where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[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 CSI codebook type
8. Supported CSI report type
9. Supported type of spatial domain adaptation

The additional components 3 to 6 are analogous to their counter components under legacy feature 2-33. However,  introducing separate UE capability parameters for simultaneous CSI-RS ports and resources per component carrier specifically for NES is beneficial. This lets the UE budget additional complexity exclusively for NES operation, instead of needing to increase generic CSI processing complexity. With dynamic spatial adaptation, NES requires flexibility in active ports and resources that dedicated NES capabilities can provide.

[bookmark: _Ref149967952]Observation 2: Separate NES capabilities for ports/resources per CC allow UE to budget extra complexity just for NES.

At the same time, maintaining the same total resources and ports across all component carriers as legacy UEs is reasonable. The work item definition targets reusing legacy capabilities, so the total limits should remain the same. Defining total resources/ports across multiple potential NES carriers would be complex. Dedicated per CC capabilities for NES sufficiently handle the flexibility needs.

[bookmark: _Ref149967957]Observation 3: Apply total resources/ports across CCs same as legacy aligning with WID 

Finally, enabling per band reporting of the per CC NES capabilities is logical since antenna characteristics differ across frequency bands. This allows the UE to accurately indicate its capabilities in different operating bands.

[bookmark: _Ref149967961]Observation 4: Per band NES capabilities enable accurate indication across bands.

 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 1: 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 Lmax in one CSI report configuration across all CCs]
· Candidate values: {2, 3}
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
· 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]
[6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]]
7. Supported CSI codebook type
8. Supported CSI report type
9. Supported type of spatial domain adaptation



	Qualcomm Incorporated [20]
	One discussion related to the active CSI-RS resource/ports counting is on whether RAN1 supports new UE capability parameters for NES on the maximum number of simultaneous ports and the maximum number of simultaneous resources with new minimum values of the value range. The main motivation of such new capabilities is to avoid the case that UE reports low maximum numbers while reporting its capability of supporting spatial/power domain adaptation technique. However, the network should consider such case as an error case and does not configure UE with CSI report config including CSI report sub-configurations. Our view is that if a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous ports and the supported maximum number of simultaneous resources.
The existing supported maximum numbers of simultaneous ports and the supported maximum numbers of simultaneous resources in FG 2-33 covers all UE types (from RedCap UEs to eMBB UEs) and all NR bands. Increasing minimum values effectively limits the usage of the feature to highly capable eMBB UEs and to a few bands, which could subsequently limit the usefulness of the feature.
	1. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g., antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



Last but not least, it should also be noted that having new minimum numbers for the supported maximum number of simultaneous ports and the supported maximum number of simultaneous resources, which are higher than the respective legacy numbers (as being specified in FG 2-33), goes against the WI objective.
Proposal 1: RAN1 does not introduce new UE capability parameters on the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources for NES.
· Note: If a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources. 
	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 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

Note: UE is expected to report suitable values for FG 2-33 and FG 2-35 to support CSI feedback based on CSI report sub-configuration(s). 
	Optional with capability signaling




	Ericsson [21]
	Spatial and power domain adaptations 
· 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],[5],[6],[7],[8] for P-CSI report, [3],[4],[5],[6],[7],[8] 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],[5],[6],[7],[8]
Component 1 candidate values for A-CSI report: FFS[3],[4] ,[5],[6],[7],[8]
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],[5],[6],[7],[8]
Component 1 candidate values for A-CSI report: [3],[4] ,[5],[6],[7],[8]
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






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

Component 2 candidate values for SP-CSI report: FFS

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

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

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC

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



	Company
	Summary

	Huawei/HiSilicon [2]
	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 practice. Therefore, from NES perspective, it is meaningful to enable at least a value larger than 1 for L, such that gNB has the flexibility of acquiring different CSI(s). Otherwise, for P-CSI, it may be easier not to use the NES framework for only one CSI reporting. Current CSI report framework support maximum 4 CSI reports per BWP. This would also need to be included. Furthermore, for SP-CSI report, it was agreed that “Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH”, which can be also used for AP-CSI report.
· For Component 1 and 2 for P-CSI report,
· The candidate values for L and N: 2, 3 and 4.
· For Component 1 and 2 for SP/A-CSI report,
· The candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· The candidate values for N: 1, 2, 3 and 4.
Regarding the reporting granularity, we can go the same way as legacy UE capability 2-33. Component “5) Supported max # simultaneous NZP-CSI-RS resources per CC” and “7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC” of FG 2-33 are defined for reporting per band. Component “4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs” and “6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs” of FG 2-33 are defined for reporting per band combination. To avoid implementation fragmentation and signalling incompatibility, it would be desirable to also have the R18 FG reported consistently with the legacy UE capability.
		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
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	All the candidate values are the range of capability signalling which doesn't determine whether UE is mandatory to support all the signalling values.
	Mandatory with capability signalling
Component-1 candidate values: {from 1 to 32}
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256}
Component-3: candidate values: {1,2,4,8,16,32}
Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
Component-5: candidate values {1, 2, 3 … 32}
Component-6: candidate values {8, 16, 24, …, 248, 256}
Component-7: candidate values {8, 16, 24, … 128 }

	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	






For FG 42-1/42-1a, Regarding “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: For FG 42-1/42-1a/42-2/42-2a, 
· the candidate values for component 1 and 2:
· for Component 1 for P-CSI report, the candidate values for L: 2, 3 and 4.
· for Component 1 for SP/A-CSI report, the candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· for Component 2 for P-CSI report, the candidate values for N: 2, 3 and 4.
· for Component 2 for SP/A-CSI report, the candidate values for N: 1, 2, 3, and 4.
Proposal 4: For FG 42-1a/42-2a, 
· the Component 1 and 2 are per band reported.
Proposal 5: For FG 42-1/42-1a, further justification is needed on whether to support separate rows/capabilities for Type 1 SD and Type 2 SD respectively.

	Nokia/Nokia Shanghai Bell [3]
	

	ZTE/Sanechips [4]
	In RAN1#114bis meeting, the following was captured.
	Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH


The maximum value of Lmax or N for periodic CSI reporting on PUCCH can be same as the maximum value of Lmax or N for SP CSI reporting on PUCCH. And the maximum value of Lmax or N for CSI reporting on PUSCH should not be smaller than the corresponding values for SP CSI reporting on PUCCH.
The following candidate values are proposed.
· The candidate value of maximum number of sub-configurations Lmax in one CSI report configuration for periodic/aperiodic/semi-persistent CSI report: [2,3,4,5,6,7,8];
· The candidate value of N for a periodic/aperiodic/semi-persistent CSI report: [1,2,3,4].

Spatial domain adaptation includes type 1 and type 2 adaptation, the difference between type 1 and type 2 SD adaptation includes the configuration of sub-configurations and the mapping between sub-configuration and CSI-RS resources. For UE CSI calculation, there is no big difference between two types. Thus, a common UE feature group for type 1 and type 2 is enough.
A common UE feature group for type 1 and type 2 SD adaptation is enough.

	Fujitsu [5]
	For SP CSI reporting, the first issue is about whether to report max number of L and/or N across all CCs additionally.  Regarding this issue, it was agreed in RAN1#114b that up to 4 SP CSI reports that with multiple sub-configurations can be configured, which is the legacy limit for the SP CSI reports per BWP. Besides, it has been updated in the note column that maximum value for Lmax is no larger than 8 and that for N is no larger than 4. Given these agreements and updates, adding a component about the maximum number of SP CSI reports per BWP is sufficient, while there is no necessity for a component for the maximum number of L and/or N across all CCs. 
	Agreement@RAN1#114b
From RAN1 perspective, up to 4 CSI report configurations can be configured in a BWP for SP CSI reporting on PUCCH where one or more report configurations can contain a list of sub-configuration(s).
· Send an LS to RAN2 including the relevant agreements made in UE feature discussions.


Proposal 4. For FG 42-1a/42-2a on SD adaptation, add a new component about the maximum number of SP CSI report setting per BWP, and the component about the max number of L and/or N across all CCs is not needed.
Secondly, similar as FG 42-2 with FG 42-1, SD type 1 and type 2 can be defined in the same FG, and a separate component is not needed. 
Proposal 5. For FG 42-1a/42-2a on SD adaptation, SD type 1 and type 2 can be defined in the same FG, and a separate component is not needed.
	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
[bookmark: _Hlk149740138]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.
3. Maximum number of semi-persistent CSI report setting per BWP for CSI report
[FFS: max number of L and/or N across all CCs]
	Component 1 candidate values for SP-CSI report: FFS
Component 2 candidate values for SP-CSI report: FFS
Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC
FFS: whether to have separate rows for type 1 or 2 




	Vivo [6]
	· For FG 42-1a, 
· Regarding components of FG 42-1a, the component1 and component2 had been agreed in RAN1#114-bis meeting. 
· And we think the ‘FFS: max number of L and/or N across all CCs’ is not necessary since no legacy UE capability about the max number of CSI report configs across all CCs is defined.
· In addition, in legacy CSI framework, UE capability ‘simultaneousCSI-ReportsPerCC’ indicates the number of CSI report(s) for which the UE can measure and process reference signals simultaneously in a CC of the band, and we think ‘simultaneousCSI-ReportsPerCC’ is enough to avoid triggering too much CSI reports which also further restricts the number of triggered sub-configs. So, we don’t think ‘max number of L and/or N across all CCs’ is necessary.
· 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 of L for SP-CSI report is {2,4,6,8}
· Regarding the candidate value for component 2,
· the candidate value of N for SP-CSI report is an integer in range of 1...min (4, L).
· 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 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/list of CSI-RS IDs] for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.
[FFS: max number of L and/or N across all CCs]
	42-1 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: 2,4,6,8FFS

Component 2 candidate values for SP-CSI report: 1...min (4, L) FFS

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

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

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC

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




	Intel Corporation [7]
	

	OPPO [8]
	

	CATT [9]
	Proposal 1:  The maximum number of sub-configurations LMax  and the number of SP-CSI feedbacks N in a report configuration for SP-CSI report should be same as those for A-CSI report.
Proposal 2:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands for 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 with candidate values {1, 2, 4} for spatial and/or power domain adaptation.  
Proposal 4:  The maximum number of antenna sub-configurations LMax for UE to support should be set to 8 with candidate values {1, 2, 4, 8} for spatial and/or power domain adaptation.  


	Xiaomi [10]
	FG 42-1a

Component 1): The max number of sub-configurations Lmax is no larger than 8 for SP CSI report based on the agreement in RAN1#114bis meeting [8]. Similar to Component 1) in FG 42-1, Lmax=4 is our preference. Although a larger Lmax is feasible for increasing the scheduling flexibility at gNB side, it may increase the number of handling CSI-RS resources/ports. Based on our aforementioned analysis, the active CSI-RS resource/ports are counted M times if the resource is referred by M sub-configurations. For type 1 SD adaptation, one CSI-RS resource is associated with L sub-configurations for one SP report. The UE may fail to handle so many CSI-RS resource/ports with a large Lmax.

Proposal 6: The max number of sub-configurations in one SP CSI-report should be equal to 4.
 
FG 42-1a and FG 42-1 are associated with UE capability for SD adaptation with CSI feedback. The only difference relies on the reporting types. 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 7: FG 42-1a can be merged to FG42-1.


	CMCC [11]
	

	China Telecom [12]
	FG 42-1/1a is about the UE feature of supporting the SD adaptation, we are generally fine with the current description of components. For the max number of L and/or N across all CCs, we think it is necessary to be reported to gNB as a UE feature. With this reported, when gNB configures the CSI-sub-configurations for UE, the totally number of CSI-ports can be decided in advance so that it won’t exceed the maximum processing capability of UE. 
Proposal 1:
Support to UE to feedback the max number of L and/or N across all CCs in FG 42-1/1a.
Since 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 2：:
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.

	Google [13]
	

	NTT DOCOMO, INC. [14]
	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. At the RAN1#114bis meeting, it was agreed that the maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH. At least the maximum value of Lmax for periodic CSI reporting should be smaller than that for semi-persistent and aperiodic reporting. 
Proposal 3: Candidate values of component 1 of FG42-1a “The max number of sub-configurations Lmax in one CSI report configuration for SP-CSI reporting” is {2, 3, 4, [5, 6, 7, 8]}.

Regarding the component 2 of FG42-1/1a for “Report of N CSI(s) in one 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. At the RAN1#114bis meeting, it was agreed that the maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH. This agreement can be extended to the maximum value of N for A-CSI reporting and SP-CSI reporting on PUSCH.
Proposal 5: Component 2 of FG42-1a is “Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration”.
· Candidate value of component 2 is {2, [3, 4]}

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 6: “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 7: The reporting type of FG42-1/1a is per band.


	Apple [15]
		42. Netw_Energy_NR
	42-1b
	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 ID(s) for semi-persistent CSI reporting:

1. The max number of sub-configurations Lmax per CC

2. The max number of Nmax sub-CSI reports CC

3. Supported type of spatial domain adaptation

4. Supported CSI codebook type


5. Supported channel for semi-persistent CSI reporting
	42-1 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	Per Band

	No
	No
	N/A
	Note1: Only Type I codebook is supported.

Note 2: Nmax <= Lmax for SP-CSI report

Note 3: UE is not expected to be configured with the total number of semi-persistent CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report.


Component 1 candidate values for SP-CSI report: Lmax=2, 3, or 4

Component 2 candidate values for SP-CSI report: Nmax = 2, 3, or 4


Component 3 candidate values: {SD with port subset indication},  {SD without port subset indication}, or both}



Component 4 candidate values: {Type I single panel}, {Type I multi panel}, or {both}
 
Component 5 candidate values: {on PUCCH}, {on PUSCH}, or {both}
	Optional with capability signaling




	Vodafone/Deutsche Telekom [16]
	

	Samsung [17]
	For FG 42-1/1a/2/2a, it is desirable that Component 1 (‘The max number of sub-configurations L’) can be equal to Component 2 (‘Report of N CSI(s)’) in one CSI report for compact designs. And we suggest the following candidate values to follow legacy value of CSI report setting per BWP for CSI report in FG2-35.
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
Proposal 2: For FG 42-1/1a/2/2a, suggest the maximum values of L is equal to N with following candidate values:
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 


	LG Electronics [18]
	· Separation of Type 1 and Type 2 SD adaptation
Regarding FFS on whether to have separate rows for type 1 or 2, it is preferred to have a common FG for both type 1 and type 2 SD adaptation rather than having separate rows for type 1 or 2. The main difference of type 1 or 2 is which higher layer parameter (between port subset indication and a list of NZP CSI-RS resource indices) is provided within a sub-configuration while both types 1 and 2 have a unified framework from the perspective of CSI reporting.
Proposal #1: Do not introduce separate FGs for type 1 and type 2 SD adaptation.

· Candidate values for L and N
In RAN1#114bis meeting, the following two NOTEs were agreed for semi-persistent CSI reporting.
· Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
· Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
In our view, UE doesn’t need to report the candidate value for N in addition to Lmax. If a UE indicates support of up to Lmax sub-configurations, the UE should be able to report any N (<=Lmax) sub-configuration(s). Otherwise, CSI-RS resource/port counting rule needs to be updated if UE indicates N but N is less than the number of sub-configurations configured for a semi-persistent CSI reporting, as illustrated in [2].
Regarding the value range of Lmax for semi-persistent CSI reporting, the maximum value of Lmax = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for Lmax could be 2, 3, and 4. Similarly, the value range of Lmax for aperiodic or periodic CSI reporting is also {2, 3, 4}.
Proposal #2: For periodic, semi-persistent, and aperiodic CSI reporting, the candidate values for Lmax are {2, 3, 4} where Lmax is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #3: Without indicating the candidate values for N, UE supports any N up to Lmax, where N is the number of sub-configurations that can be activated or triggered for one CSI report configuration via MAC-CE or DCI and Lmax is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.


	MediaTek Inc. [19]
	

	Qualcomm Incorporated [20]
		42. Netw_Energy_NR
	42-1a
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one [port subset configuration/list of CSI-RS IDs] for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration
[FFS: max number of L and/or N across all CCs]
	42-1
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: {FFS}
Component 2 candidate values for SP-CSI report: {FFS}
Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
[FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC]
[FFS: whether to have separate rows for type 1 or 2] 
	Optional with capability signaling




	Ericsson [21]
	Spatial and power domain adaptations 
· 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 42-1a (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.
· Candidate value set: [2],[3],[4],[5],[6],[7],[8] 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)
· 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
· Regarding  [FFS: max number of L and/or N across all CCs], the L and N are applicable per report configuration and hence there is no need to indicate these across all CCs. 
· (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’.
	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)
[bookmark: _Hlk148969940][FFS: max number of L and/or N across all CCs]
	42-1 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS[2],[3],[4],[5],[6],[7],[8]

Component 2 candidate value(s): FFS]

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

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

Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC

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)

	42-1 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS[2],[3],[4],[5],[6],[7],[8]

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

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

Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]

	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

	Huawei/HiSilicon [2]
	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 practice. Therefore, from NES perspective, it is meaningful to enable at least a value larger than 1 for L, such that gNB has the flexibility of acquiring different CSI(s). Otherwise, for P-CSI, it may be easier not to use the NES framework for only one CSI reporting. Current CSI report framework support maximum 4 CSI reports per BWP. This would also need to be included. Furthermore, for SP-CSI report, it was agreed that “Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH”, which can be also used for AP-CSI report.
· For Component 1 and 2 for P-CSI report,
· The candidate values for L and N: 2, 3 and 4.
· For Component 1 and 2 for SP/A-CSI report,
· The candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· The candidate values for N: 1, 2, 3 and 4.
For Component 3 to 6 for FG 42-1/42-2, the candidate values for maximum total number of NZP-CSI-RS resources and CSI-RS ports are to be determined. According to current spec, the candidate values for maximum total number of NZP-CSI-RS resources and CSI-RS ports per CC are (1...64) and (2...256) respectively. For a UE supporting only 1 NZP-CSI-RS resource and 2 CSI-RS ports, no sub-configuration can be configured for type 1 and only one sub-configuration can be configured for type 2 SD and PD. Therefore, from NES perspective, it is proposed to use larger values.
	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)
}



In Table 1 some possible practical examples to show the possible number for active resources per CC and active ports where L=N is assumed for simplicity. 2 active resources and 16 active ports per CC can enable the configuration/triggering of 2 sub-configurations and 8 CSI-RS ports for each CSI-RS resource. 4 active resources and 32 active ports can enable the configuration/triggering of  4 sub-configurations and 8 CSI-RS ports for each CSI-RS resource. To ensure the flexibility of acquiring different CSI(s) on gNB side, we suggest using 4 and 32 as the minimum candidate value for component 3/6 and 4/5 respectively.
[bookmark: _Ref149653877]Table 1: Examples of possible practical number for active resources and active ports for different values of L
	Configured Sub-configurations (L)
	Triggered Sub-Configurations (N)
	Active Resources
	Type-1 SD
	Type-2 SD
	PD

	
	
	
	Sub-config
	Active Ports
	Sub-config
	Active Ports
	Sub-config
	Active Ports

	2
	2
	2
	Resource 1, 8 Ports

Sub-config 1: 8 Ports
Sub-config 2: 4 Ports
	12
	Resource 1, 8 Ports
Resource 2, 8 Ports

Sub-config 1: Resource 1
Sub-config 2: Resource 2
	16
	Resource 1, 8 Ports

Sub-config 1: PO 1
Sub-config 2: PO 2
	16

	2
	2
	4
	Resource 1, 4 Ports
Resource 2, 4 Ports

Sub-config 1: 4 Ports
Sub-config 2: 2 Ports
	12
	Resource 1, 4 Ports
Resource 2, 4 Ports
Resource 3, 4 Ports
Resource 4, 4 Ports

Sub-config 1: Resource 1 + 2
Sub-config 2: Resource 3 + 4
	16
	Resource 1, 4 Ports
Resource 2, 4 Ports

Sub-config 1: PO 1
Sub-config 2: PO 2
	16

	4
	4
	4
	Resource 1, 8 Ports

Sub-config 1: 8 Ports
Sub-config 2: 4 Ports
Sub-config 3: 2 Ports
Sub-config 4: 1 Ports
	15
	Resource 1, 8 Ports
Resource 2, 8 Ports
Resource 3, 8 Ports
Resource 4, 8 Ports

Sub-config 1: Resource 1
Sub-config 2: Resource 2
Sub-config 3: Resource 3
Sub-config 4: Resource 4
	32
	Resource 1, 8 Ports

Sub-config 1: PO 1
Sub-config 2: PO 2
Sub-config 3: PO 3
Sub-config 4: PO 4
	32



Regarding the reporting granularity, we can go the same way as legacy UE capability 2-33. Component “5) Supported max # simultaneous NZP-CSI-RS resources per CC” and “7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC” of FG 2-33 are defined for reporting per band. Component “4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs” and “6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs” of FG 2-33 are defined for reporting per band combination. To avoid implementation fragmentation and signalling incompatibility, it would be desirable to also have the R18 FG reported consistently with the legacy UE capability.
		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
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	All the candidate values are the range of capability signalling which doesn't determine whether UE is mandatory to support all the signalling values.
	Mandatory with capability signalling
Component-1 candidate values: {from 1 to 32}
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256}
Component-3: candidate values: {1,2,4,8,16,32}
Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
Component-5: candidate values {1, 2, 3 … 32}
Component-6: candidate values {8, 16, 24, …, 248, 256}
Component-7: candidate values {8, 16, 24, … 128 }

	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	






Proposal 1: For FG 42-1/42-1a/42-2/42-2a, 
· the candidate values for component 1 and 2:
· for Component 1 for P-CSI report, the candidate values for L: 2, 3 and 4.
· for Component 1 for SP/A-CSI report, the candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· for Component 2 for P-CSI report, the candidate values for N: 2, 3 and 4.
· for Component 2 for SP/A-CSI report, the candidate values for N: 1, 2, 3, and 4.
Proposal 3: For FG 42-1/42-2, 
· Component 1 to 4 are per band reported.
· Component 5 and 6 are per BC reported.

	Nokia/Nokia Shanghai Bell [3]
	Likewise, a similar structure is necessary for power domain adaptation with CSI feedback for aperiodic and periodic CSI reporting.

Proposal 3:	Confirm FG 42-2 as for periodic and aperiodic CSI reporting, but separate components 1 and 2 into different components for periodic and aperiodic reporting, Power domain adaptation with CSI feedback based on CSI report sub-configuration.

As with FG 42-1, components 1-6 are necessary to appropriately configure a UE for FG 42-2. 
Proposal 4:	Confirm components 1-6 for FG 42-2.
	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




	ZTE/Sanechips [4]
	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.
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.
The following components should be added in the FG:
	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
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] 




In RAN1#114bis meeting, the following was captured.
	Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH


The maximum value of Lmax or N for periodic CSI reporting on PUCCH can be same as the maximum value of Lmax or N for SP CSI reporting on PUCCH. And the maximum value of Lmax or N for CSI reporting on PUSCH should not be smaller than the corresponding values for SP CSI reporting on PUCCH.
The following candidate values are proposed.
· The candidate value of maximum number of sub-configurations Lmax in one CSI report configuration for periodic/aperiodic/semi-persistent CSI report: [2,3,4,5,6,7,8];
· The candidate value of N for a periodic/aperiodic/semi-persistent CSI report: [1,2,3,4].

1) relationship to legacy capability simultaneousCSI-ReportsPerCC
According to TS 38.306, the capability simultaneousCSI-ReportsPerCC is used to indicate the number of CSI report(s) that the UE can measure and process reference signals simultaneously in a CC. The CSI report comprises periodic, semi-persistent and aperiodic CSI and any latency classes and codebook types. The CSI report in simultaneousCSI-ReportsPerCC includes the beam report and CSI report. Thus, this capability defines the number of CSI reports which are independent of the type of CSI report.
Legacy capability simultaneousCSI-ReportsPerCC is independent of the type of CSI report.
The CSI report configured with multiple sub-configurations is a type of CSI report for NES, and should also be restricted by the legacy capability simultaneousCSI-ReportsPerCC. No new UE capability is needed.
No impact on capability simultaneousCSI-ReportsPerCC.
2) max number of L and/or N across all CCs
In the one hand, the UE capability parameter of ‘max number of L and/or N across all CCs’ achieve the same purpose as the UE capability parameters in proposal 4. In the other hand, current discussion for multi-CSI report is about maximum number of Lmax and/or N in one CSI report configuration in one BWP. And there is no discussion about maximum number of Lmax and/or N across multiple BWPs in one CC or across multiple CCs. Therefore, the UE capability parameter of ‘max number of L and/or N across all CCs’ is not needed

	Fujitsu [5]
	In legacy UE feature on CSI reports, P and AP CSI reports are merged into one UE feature group, and SP is an independent UE feature group. Hence, considering less specs impact, reusing similar framework is preferred. 
The first issue is about Lmax/Nmax in components. Based the current version, Lmax/Nmax is merged for both P and AP. However, since UE might not be able to report too many sub configurations for P CSI due to the feedback overhead, the capability on Lmax should be reported for P CSI and AP CSI separately. In addition, the capbability on Nmax triggered sub-configurations are only needed for AP CSI. Therefore, our suggestion is to keep the AP and P reporting together in one FG, but to define the separate components of Lmax/Nmax for AP and P CSI reporting.
Proposal 1. For FG 42-1/42-2 on SD adaptation, it is preferred to keep the AP and P reporting together in one FG, but to define the separate components for AP and P CSI reporting.
The last issue is whether to merge to FG 42-2 for PD with FG 42-1 for SD. Based on name of FG 42-2, FG 42-2 should be focusing on only PD adaptation without SD Type 1 and Type 2. That’s because joint SD+PD is not a basic feature, which can increase feedback overhead and computational complexity for UE. Therefore, it’s better to define separate FGs about SD and PD. If UE supports both FGs, gNB can configure joint SD + PD implicitly by portsubset/resource list and poweroffset in report config. In that case, FG 42-2 should be focusing on PD without assuming SD adaptation as the premise, e.g., each sub-configuration contains one poweroffset.
Proposal 3. For FG 42-2, it should be focusing on PD without assuming SD adaptation as the premise, e.g., each sub-configuration can only contain one poweroffset without portsubset/resource list. In addition, it is not preferred to merge to FG 42-2 with FG 42-1. 
In RAN1#114 meeting, the following components are included 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]


For Rel-15 UE, the candidate values for the maximum number of simultaneous CSI-RS resources/ports are as follows.
	Components
	Mandatory/Optional

	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
	Mandatory with capability signalling
Component-1 candidate values: {from 1 to 32}
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256}
Component-3: candidate values: {1,2,4,8,16,32}
Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
Component-5: candidate values {1, 2, 3 … 32}
Component-6: candidate values {8, 16, 24, …, 248, 256}
Component-7: candidate values {8, 16, 24, … 128 }


However, for a CSI report with multiple sub-configurations, the counted simultaneous CSI-RS resource/ports increase with the number of sub-configurations. Hence, it is reasonable to consider a higher lower limit of candidate values, to make sure that at least 2 CSI report sub-configurations can be configured/triggered for Rel-18 UEs support spatial and/or power domain adaptations. 
Proposal 7. For FG 41-1 and 41-2, 
· The candidate values for component 3 (supported maximum number of simultaneous NZP-CSI-RS resources per CC) is [2, 3, …, 32]
· The candidate values for component 4 (supported maximum number of total NZP-CSI-RS ports in simultaneous NZP-CSI-RS resources per CC) is [16, 24, …, 128]
· The candidate values for component 6 (supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs) is [16, 24, …, 256]

	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 poweroffset [port subset configuration/list of CSI-RS IDs] [for each of periodic and/or aperiodic CSI reporting]
[1. The max number of sub-configurations L in one CSI report configuration for aperiodic CSI reporting]
2. The max number of sub-configurations L in one CSI report configuration for periodic CSI reporting
[3. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration for aperiodic CSI reporting]
[4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
	[Component 1 candidate values for P-CSI report: FFS
Component 2 candidate values for A-CSI report: FFS
Component 3 candidate value(s): FFS[
Component 4 candidate value(s): [2, 3, …,32]
Component 5 candidate value(s): [16, 24, …, 128]
Component 6 candidate value(s): [16, 24, …, 256]
Component 7 candidate value: [5, 6, ..., 64] 
FFS: merge FG 42-2 with FG 42-1
FFS: whether to have separate rows for type 1 or 2




	Vivo [6]
	· 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 {2,4,6,8},
· the candidate value for L for AP-CSI report is {2,4,6,8}.
· Regarding the candidate value for component 2,
· the candidate value of N for AP-CSI report is an integer in range of 1...min (4, L).
· 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 adaptation:
	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: 2,4,6,8FFS
Component 1 candidate values for A-CSI report: 2,4,6,8FFS
Component 2 candidate value for L: FFS]
[Component 2 candidate value for N: 1...min (4, L) 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




	Intel Corporation [7]
	The potential issue of having separate maximum simultaneous NZP-CSI-RS resource for aperiodic and periodic CSI report for spatial domain NES enhancement, semi-persistent CSI report for spatial domain NES enhancement, aperiodic and periodic CSI report for power domain NES enhancement, and semi-persistent CSI report for power domain NES enhancement is that if UE reports different capability for each of the features it can cause problems for gNB to be able to leverage shared NZP-CSI-RS configurations across A/P/SI-CSI reports. The gNB may typically want to re-use the same NZP-CSI-RS for A-CSI, P-CSI and SP-CSI feedback. If the UE has different capability for the various types of feedback, gNB has no choice but to apply and use the most restrictive CSI-RS configuration. Having to configure separate set of CSI-RS configurations for every different CSI feedback is impractical for gNB operations.
Therefore, if subcomponent 3, 4, 5, and 6 pertaining to simultaneous NZP-CSI-RS resources capability should be captured for NES CSI report, we strong suggest that this be a separate capability that applies to all CSI feedback enhancements for NES. Also, in order for the network to fully utilize the different CSI-RS configurations for spatial and power domain, it is critical that larger number of simultaneous CSI-RS ports can be configured. We suggest that minimum value to be higher compared to Rel-15 capability in FG2-33.
Proposal 1:
· Remove total CSI-RS port in simultaneous NZP-CSI-RS resource related sub-components from FG42-1, FG42-1a, FG42-2, and FG42-a, and create a new FG42-3 that contains CSI-RS port limitations for all spatial and power domain CSI feedback enhancements.
· Support the following value ranges for each sub-component:
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 9 ~ 64
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC: 4 ~ 64
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 32 ~ 256
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC: 32 ~ 128
	42-3
(new)
	Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources for any of supported spatial and power domain adaptation with CSI feedback based on sub-configuration(s).
	1. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs 
2. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC

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



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

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


	OPPO [8]
	

	CATT [9]
	Proposal 1:  The maximum number of sub-configurations LMax  and the number of SP-CSI feedbacks N in a report configuration for SP-CSI report should be same as those for A-CSI report.
Proposal 2:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands for 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 with candidate values {1, 2, 4} for spatial and/or power domain adaptation.  
Proposal 4:  The maximum number of antenna sub-configurations LMax for UE to support should be set to 8 with candidate values {1, 2, 4, 8} for spatial and/or power domain adaptation.  


	Xiaomi [10]
	FG 42-2

Same comment as Component 3) to Component 6) in FG 42-1, we prefer not to introduce an additional UE capability of maximum number of CSI-RS resources and CSI-RS ports for power domain adaption. On the other hand, the max number of sub-configurations in one P/AP CSI-report for PD adaptation should be equal to 4.

Proposal 8: Update FG 42-2 with the following modifications (highlight in green):
	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 across all CCs]
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[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 CSI codebook type (note that we also propose to use only type 1 codebook with NES)
8. Supported CSI report type
	2-33, 2-35
	Yes
	
	UE does not support power domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	[Component 1 candidate values for P-CSI report: FFS{1,2,3,4}
Component 1 candidate values for A-CSI report: FFS{1,2,3,4}
Component 2 candidate value for LP-CSI: FFS]
[Component 2 candidate value for NA-CSI: FFS]
[Component 3 candidate values: FFS
Component 4 candidate values: FFS
Component 5 candidate value: FFS
Component 6 candidate values: FFS
Component 7 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 8 candidate value: one or more of {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}
Note: Component 2 implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
Note: Components 3 and 4 apply to a carrier for which a CSI report configuration(s) containing sub-configuration(s) is configured

Note: Components 5 and 6 apply in case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier
FFS: merge FG 42-2 with FG 42-1
	Optional with capability signaling




	CMCC [11]
	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 (FG 42-1 and 42-2), 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


	China Telecom [12]
		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 across all CCs]
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[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 CSI codebook type (note that we also propose to use only type 1 codebook with NES)
8. Supported CSI report type
	2-33, 2-35
	Yes
	
	UE does not support power domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	[Component 1 candidate values for P-CSI report: FFS
Component 1 candidate values for A-CSI report: FFS
Component 2 candidate value for LP-CSI: FFS]
[Component 2 candidate value for NA-CSI: FFS]
[Component 3 candidate values: FFS
Component 4 candidate values: FFS
Component 5 candidate value: FFS
Component 6 candidate values: FFS
Component 7 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 8 candidate value: one or more of {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}
Note: Component 2 implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
Note: Components 3 and 4 apply to a carrier for which a CSI report configuration(s) containing sub-configuration(s) is configured

Note: Components 5 and 6 apply in case a CSI report configuration(s) containing sub-configuration(s) is configured for at least one carrier
FFS: merge FG 42-2 with FG 42-1
	Optional with capability signaling



FG 42-2/2a is about the UE feature of supporting the PD adaptation. For the FG 42-2/2a, the UE feature is focus on the SP-CSI reporting, therefore we think the description added at RAN1#114-bis colored by purple can be deleted in component 2. Similar to FG 42-1/1a, since the PD adaptation can be happened at any band, we prefer FG 42-2/2a to be per UE so that more flexibility can be kept.
[bookmark: _Hlk146657721]Proposal 3:
Support to introduce FG 42-2/2a with following revision,
· The wording added to component 2 colored by purple should be removed.
· FG 42-1/1a should be per UE.


	Google [13]
	

	NTT DOCOMO, INC. [14]
	For FG42-2/2a, similar set of proposals as those for FG42-1/1a can be made as below.
Proposal 8: FG42-2 is updated as below.
· 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]”
Proposal 9: Component 1 of FG42-2 is divided into component 1-a “The max number of sub-configurations Lmax in one CSI report configuration for periodic CSI reporting, which equals to the maximum number of CSIs in one P-CSI report where each CSI corresponds to one sub-configuration” and component 1-b “The max number of sub-configurations Lmax in one CSI report configuration for aperiodic CSI reporting”.
· Candidate value of component 1-a is {2, [3, 4]}
· Candidate value of component 1-b is {2, 3, 4, [5, 6, 7, 8]}
Proposal 11: Component 2 of FG42-2 is “Report of N CSI(s) in one A-CSI report where each CSI corresponds to one sub-configuration”.
· Candidate value of component 2 is {2, [3, 4]}
Proposal 12: The reporting type of FG42-2/2a is per band.


	Apple [15]
	A concept of ‘sub-configuration/reporting’ has been introduced in Rel-18 NES. Existing FG 2-33 (CSI-RS and CSI-IM reception for CSI feedback) and FG 2-35 (CSI report framework) can be reused for the purpose of NZP-CSI-RS resource configurations and CSI reporting per sub-configuration according to WID [2] – that is, legacy UE CSI/CSI-RS capabilities are applied when considering total number of CSI reports and requirements. Therefore, considering legacy UE capabilities/requirements is applied to both CSI-RS configurations and CSI report while minimizing impact on UE implementation. As an example, let us assume that UE is able to support existing maxNumberPeriodicCSI-PerBWP-ForCSI-Report=2. The UE can also support Lmax=2 sub-configurations with one CSI report. In this case, UE capability for the existing periodic CSI report setting could be underreported (e.g. 1) if UE wants to support SD/PD adaptation with Lmax=2. This can prevent to configure two periodic CSI resource setting when UE is not configured with sub-configuration. Therefore, UE capabilities for maximum number of P/SP/AP-CSI reports per BWP need to be clarified when UE is configured with sub-configuration and when UE is not configured with sub-configuration. This can be achieved by the following note: UE is not expected to be configured with the total number of CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maximum number of CSI reporting setting per CC (maxNumberPeriodicCSI-PerBWP-ForCSI-Report, maxNumberAperiodicCSI-PerBWP-ForCSI-Report (or maxNumberAperiodicCSI-PerBWP-ForCSI-ReportExt-r16), and maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report, respectively).

The current components 1 (Lmax) and 2 (Nmax) should not be reported per one CSI report configuration, but they need to be the total number of sub-configurations ‘per CC’. For instance, when UE reports Lmax=4 for periodic CSI report and maxNumberPeriodicCSI-PerBWP-ForCSI-Report = 4, UE should be able to be configured with one of the following cases:
· 1 periodic CSI report with 4 sub-configurations
· 2 periodic CSI report with each of 2 sub-configurations
· 3 periodic CSI report with the first/second CSI report without sub-configuration and the third CSI report with 2 sub-configurations
· 4 periodic CSI report without sub-configuration (legacy)
Therefore, the current components 1 (Lmax) and 2 (Nmax) need to be explained for ‘per-CC’, not for ‘per CSI report’.
Proposal 1: Existing FG 2-33 (CSI-RS and CSI-IM reception for CSI feedback) and FG 2-35 (CSI report framework) are reused for UE capabilities for CSI/CSI-RS capabilities and CSI reports.
Proposal 2: UE is not expected to be configured with the total number of CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maximum number of CSI reporting setting per CC (maxNumberPeriodicCSI-PerBWP-ForCSI-Report, maxNumberAperiodicCSI-PerBWP-ForCSI-Report (or maxNumberAperiodicCSI-PerBWP-ForCSI-ReportExt-r16), and maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report, respectively).
Proposal 3: Lmax and Nmax are defined per CC, not per CSI report.

We think either separate row for sub-report capabilities of periodic, semi-persistent, and aperiodic CSI reports not only because of different implementations but because of testability for each mode. We propose to make the separate FG for those. Type 1 and 2 SD adaptations need to be distinguished since support of both SD and PD does not necessarily mean that joint operation is supported. We also propose separate FG for joint operation of SD and PD adaptation.
Proposal 4: The separate FGs (or components) for periodic, semi-persistent, and aperiodic CSI reporting are introduced.
Proposal 5: Type 1 and 2 SD adaptations can be reported separately.
Proposal 6: A new FG for joint operation of SD and PD adaptation is introduced.

The minimum of the maximum number of CSI reports can be 2 to support sub-configuration, but we do not think there is a justification to go beyond the existing parameters such as L/N > 4. 
Proposal 7: Maximum number of P/SP/A-CSI sub-configurations are Lmax={2, 3, 4} and Nmax={2, 3, 4}.

The semi-static CSI reporting can be sent by PUCCH or PUSCH. As the implication of UE implementation complexity is different, we propose to have separate signaling between PUCCH and PUSCH for semi-persistent CSI reporting.
Proposal 8: The separate capabilities between PUCCH and PUSCH for semi-static CSI reporting are supported.
	42. Netw_Energy_NR 
	42-2
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for periodic CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for each of periodic CSI reporting:


1. The max number of sub-configurations Lmax per CC

2. The max number of Nmax sub-CSI reports per CC


3. Supported CSI codebook type



	2-33, 2-35
	Yes
	
	UE does not support power domain adaptation for periodic CSI reporting.
	Per Band
	No
	No
	N/A
	
Note 1: Only Type I codebook is supported.

Note 2: Nmax=Lmax for periodic CSI report

Note 3: UE is not expected to be configured with the total number of periodic CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberPeriodicCSI-PerBWP-ForCSI-Report.


Component 1 candidate values: Lmax = 2, 3, or 4

Component 2 candidate values: Nmax = Lmax


Component 3 candidate values: {Type I single panel}, {Type I multi panel}, or {both}


	Optional with capability signaling

	
	42-2a
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) 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 Lmax per CC

2. The max number of Nmax sub-CSI reports per CC


3. Supported CSI codebook type

	2-33, 2-35
	Yes
	
	UE does not support power domain adaptation for aperiodic CSI reporting
	Per Band

	No
	No
	N/A
	Note 1: Only Type I codebook is supported.

Note 2: Nmax <= Lmax for aperiodic CSI report.

Note 3: UE is not expected to be configured with the total number of aperiodic CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberAperiodicCSI-PerBWP-ForCSI-Report or maxNumberAperiodicCSI-PerBWP-ForCSI-ReportExt-r16.


Component 1 candidate values: Lmax = 2, 3, or 4

Component 2 candidate values: Nmax = 2, 3, or 4

Component 3 candidate values: {Type I single panel}, {Type I multi panel}, or {both}

	Optional with capability signaling




	Vodafone/Deutsche Telekom [16]
	

	Samsung [17]
	Given separate FGs for SP-CSI reporting (FG 42-1a/2a), it is preferred to clarify FG 42-1/2 by adding ‘for periodic and aperiodic CSI reporting’.
Proposal 1: For FG 42-1/2, remove the square bracket around ‘for periodic and aperiodic CSI reporting’.
For FG 42-1/1a/2/2a, it is desirable that Component 1 (‘The max number of sub-configurations L’) can be equal to Component 2 (‘Report of N CSI(s)’) in one CSI report for compact designs. And we suggest the following candidate values to follow legacy value of CSI report setting per BWP for CSI report in FG2-35.
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
Proposal 2: For FG 42-1/1a/2/2a, suggest the maximum values of L is equal to N with following candidate values:
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
In accordance with the following RAN1#114 agreement, one potential issue is whether/how to define the related UE capability. Note that the WID clearly states: “Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements”.
	Agreement 
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
It is understood that further discussions are necessary


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

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


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

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

Having above precedent, we are ok to explicitly define NES UE capability of the maximum number of CSI-RS resources and maximum number of CSI-RS ports not exceeding the legacy value.
Proposal 3: For FG 42-1/2, keep Components 3/4/5/6 and remove the square brackets where the candidate value range does not exceed the corresponding legacy value, respectively.
In addition, FG2-33 and FG2-35 can be reused for Components 3/4/5/6 as baseline. Hence we suggest to include FG2-33 and FG2-35 as prerequisite feature groups of FG 42-1/2.
Proposal 4: For FG 42-1/2, add FG2-33 and FG2-35 as prerequisite feature groups of FG 42-1/2.


	LG Electronics [18]
	· Candidate values for L and N
In RAN1#114bis meeting, the following two NOTEs were agreed for semi-persistent CSI reporting.
· Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
· Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
In our view, UE doesn’t need to report the candidate value for N in addition to Lmax. If a UE indicates support of up to Lmax sub-configurations, the UE should be able to report any N (<=Lmax) sub-configuration(s). Otherwise, CSI-RS resource/port counting rule needs to be updated if UE indicates N but N is less than the number of sub-configurations configured for a semi-persistent CSI reporting, as illustrated in [2].
Regarding the value range of Lmax for semi-persistent CSI reporting, the maximum value of Lmax = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for Lmax could be 2, 3, and 4. Similarly, the value range of Lmax for aperiodic or periodic CSI reporting is also {2, 3, 4}.
Proposal #2: For periodic, semi-persistent, and aperiodic CSI reporting, the candidate values for Lmax are {2, 3, 4} where Lmax is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #3: Without indicating the candidate values for N, UE supports any N up to Lmax, where N is the number of sub-configurations that can be activated or triggered for one CSI report configuration via MAC-CE or DCI and Lmax is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.


	MediaTek Inc. [19]
	For spatial domain and power domain adaptation, the candidate values of multiple components in the UE feature table are under discussion.

Observation 1: 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 Lmax 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 where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
[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 CSI codebook type
8. Supported CSI report type
9. Supported type of spatial domain adaptation

The additional components 3 to 6 are analogous to their counter components under legacy feature 2-33. However,  introducing separate UE capability parameters for simultaneous CSI-RS ports and resources per component carrier specifically for NES is beneficial. This lets the UE budget additional complexity exclusively for NES operation, instead of needing to increase generic CSI processing complexity. With dynamic spatial adaptation, NES requires flexibility in active ports and resources that dedicated NES capabilities can provide.

Observation 2: Separate NES capabilities for ports/resources per CC allow UE to budget extra complexity just for NES.

At the same time, maintaining the same total resources and ports across all component carriers as legacy UEs is reasonable. The work item definition targets reusing legacy capabilities, so the total limits should remain the same. Defining total resources/ports across multiple potential NES carriers would be complex. Dedicated per CC capabilities for NES sufficiently handle the flexibility needs.

Observation 3: Apply total resources/ports across CCs same as legacy aligning with WID 

Finally, enabling per band reporting of the per CC NES capabilities is logical since antenna characteristics differ across frequency bands. This allows the UE to accurately indicate its capabilities in different operating bands.

Observation 4: Per band NES capabilities enable accurate indication across bands.

 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 1: 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 Lmax in one CSI report configuration across all CCs]
· Candidate values: {2, 3}
[2. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration across all CCs where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]
· 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]
[6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs]]
7. Supported CSI codebook type
8. Supported CSI report type
9. Supported type of spatial domain adaptation



	Qualcomm Incorporated [20]
	One discussion related to the active CSI-RS resource/ports counting is on whether RAN1 supports new UE capability parameters for NES on the maximum number of simultaneous ports and the maximum number of simultaneous resources with new minimum values of the value range. The main motivation of such new capabilities is to avoid the case that UE reports low maximum numbers while reporting its capability of supporting spatial/power domain adaptation technique. However, the network should consider such case as an error case and does not configure UE with CSI report config including CSI report sub-configurations. Our view is that if a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous ports and the supported maximum number of simultaneous resources.
The existing supported maximum numbers of simultaneous ports and the supported maximum numbers of simultaneous resources in FG 2-33 covers all UE types (from RedCap UEs to eMBB UEs) and all NR bands. Increasing minimum values effectively limits the usage of the feature to highly capable eMBB UEs and to a few bands, which could subsequently limit the usefulness of the feature.
	2. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g., antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



Last but not least, it should also be noted that having new minimum numbers for the supported maximum number of simultaneous ports and the supported maximum number of simultaneous resources, which are higher than the respective legacy numbers (as being specified in FG 2-33), goes against the WI objective.
Proposal 1: RAN1 does not introduce new UE capability parameters on the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources for NES.
· Note: If a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources. 

	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 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

Note: UE is expected to report suitable values for FG 2-33 and FG 2-35 to support CSI feedback based on CSI report sub-configuration(s). 
	Optional with capability signaling




	Ericsson [21]
	· 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] ,[5],[6],[7],[8]
Component 1 candidate values for A-CSI report: FFS[3],[4] ,[5],[6],[7],[8]
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






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

Component 2 candidate values for SP-CSI report: FFS

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

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

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC
	Optional with capability signaling



	Company
	Summary

	Huawei/HiSilicon [2]
	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 practice. Therefore, from NES perspective, it is meaningful to enable at least a value larger than 1 for L, such that gNB has the flexibility of acquiring different CSI(s). Otherwise, for P-CSI, it may be easier not to use the NES framework for only one CSI reporting. Current CSI report framework support maximum 4 CSI reports per BWP. This would also need to be included. Furthermore, for SP-CSI report, it was agreed that “Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH”, which can be also used for AP-CSI report.
· For Component 1 and 2 for P-CSI report,
· The candidate values for L and N: 2, 3 and 4.
· For Component 1 and 2 for SP/A-CSI report,
· The candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· The candidate values for N: 1, 2, 3 and 4.
Regarding the reporting granularity, we can go the same way as legacy UE capability 2-33. Component “5) Supported max # simultaneous NZP-CSI-RS resources per CC” and “7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC” of FG 2-33 are defined for reporting per band. Component “4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs” and “6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs” of FG 2-33 are defined for reporting per band combination. To avoid implementation fragmentation and signalling incompatibility, it would be desirable to also have the R18 FG reported consistently with the legacy UE capability.
		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
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	All the candidate values are the range of capability signalling which doesn't determine whether UE is mandatory to support all the signalling values.
	Mandatory with capability signalling
Component-1 candidate values: {from 1 to 32}
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256}
Component-3: candidate values: {1,2,4,8,16,32}
Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
Component-5: candidate values {1, 2, 3 … 32}
Component-6: candidate values {8, 16, 24, …, 248, 256}
Component-7: candidate values {8, 16, 24, … 128 }

	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	






Proposal 1: For FG 42-1/42-1a/42-2/42-2a, 
· the candidate values for component 1 and 2:
· for Component 1 for P-CSI report, the candidate values for L: 2, 3 and 4.
· for Component 1 for SP/A-CSI report, the candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· for Component 2 for P-CSI report, the candidate values for N: 2, 3 and 4.
· for Component 2 for SP/A-CSI report, the candidate values for N: 1, 2, 3, and 4.
Proposal 2: For FG 42-1/42-2, 
· the candidate values for component 3: {4, 5, 6 … 32}
· the candidate values for component 4: {32, 40, 48, … 128 }
· the candidate values for component 5: {32, 40, 48, … 256 }
· the candidate values for component 6: {4, 5, 6 … 64}
Proposal 4: For FG 42-1a/42-2a, 
· the Component 1 and 2 are per band reported.

	Nokia/Nokia Shanghai Bell [3]
	

	ZTE/Sanechips [4]
	In RAN1#114bis meeting, the following was captured.
	Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH


The maximum value of Lmax or N for periodic CSI reporting on PUCCH can be same as the maximum value of Lmax or N for SP CSI reporting on PUCCH. And the maximum value of Lmax or N for CSI reporting on PUSCH should not be smaller than the corresponding values for SP CSI reporting on PUCCH.
[bookmark: _Toc7847][bookmark: _Toc14804]The following candidate values are proposed.
· [bookmark: _Toc5681][bookmark: _Toc26451]The candidate value of maximum number of sub-configurations Lmax in one CSI report configuration for periodic/aperiodic/semi-persistent CSI report: [2,3,4,5,6,7,8];
· [bookmark: _Toc22685][bookmark: _Toc10741]The candidate value of N for a periodic/aperiodic/semi-persistent CSI report: [1,2,3,4].

	Fujitsu [5]
	For SP CSI reporting, the first issue is about whether to report max number of L and/or N across all CCs additionally.  Regarding this issue, it was agreed in RAN1#114b that up to 4 SP CSI reports that with multiple sub-configurations can be configured, which is the legacy limit for the SP CSI reports per BWP. Besides, it has been updated in the note column that maximum value for Lmax is no larger than 8 and that for N is no larger than 4. Given these agreements and updates, adding a component about the maximum number of SP CSI reports per BWP is sufficient, while there is no necessity for a component for the maximum number of L and/or N across all CCs. 
	Agreement@RAN1#114b
From RAN1 perspective, up to 4 CSI report configurations can be configured in a BWP for SP CSI reporting on PUCCH where one or more report configurations can contain a list of sub-configuration(s).
· Send an LS to RAN2 including the relevant agreements made in UE feature discussions.


Proposal 4. For FG 42-1a/42-2a on SD adaptation, add a new component about the maximum number of SP CSI report setting per BWP, and the component about the max number of L and/or N across all CCs is not needed.
Finally, similar as FG 42-2 with FG 42-1, we prefer not to merge to SD with PD. 
Proposal 6. For FG 42-2a, it should be focusing on PD without assuming SD adaptation as the premise, e.g., each sub-configuration can only contain one poweroffset without portsubset/resource list. In addition, it is not preferred to merge to FG 42-2a with FG 42-1a. 
	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 poweroffset [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.
3. Maximum number of semi-persistent CSI report setting per BWP for CSI report[FFS: max number of L and/or N across all CCs]
	Component 1 candidate values for SP-CSI report: FFS
Component 2 candidate values for SP-CSI report: FFS
Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC
FFS: whether to have separate rows for type 1 or 2 




	Vivo [6]
	· For FG 42-2a, 
· Regarding components of FG 42-2a, the component1 and component2 had been agreed in RAN1#114-bis meeting. 
· Regarding the ‘FFS: max number of L and/or N across all CCs’, we believe there is no need to set a max number of L and/or N across all CCs for the reasons stated in FG 42-1a.
· 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 {2,4,6,8}
· Regarding the candidate value for component 2,
· the candidate value for N is an integer in range of 1...min (4, L)
· 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 adaptation:
	42. Netw_Energy_NR
	42-2a
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.
FFS: max number of L and/or N across all CCs
	42-2
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: 2,4,6,8FFS

Component 2 candidate values for SP-CSI report: 1...min (4, L) FFS

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

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

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC
	Optional with capability signaling




	Intel Corporation [7]
	The potential issue of having separate maximum simultaneous NZP-CSI-RS resource for aperiodic and periodic CSI report for spatial domain NES enhancement, semi-persistent CSI report for spatial domain NES enhancement, aperiodic and periodic CSI report for power domain NES enhancement, and semi-persistent CSI report for power domain NES enhancement is that if UE reports different capability for each of the features it can cause problems for gNB to be able to leverage shared NZP-CSI-RS configurations across A/P/SI-CSI reports. The gNB may typically want to re-use the same NZP-CSI-RS for A-CSI, P-CSI and SP-CSI feedback. If the UE has different capability for the various types of feedback, gNB has no choice but to apply and use the most restrictive CSI-RS configuration. Having to configure separate set of CSI-RS configurations for every different CSI feedback is impractical for gNB operations.
Therefore, if subcomponent 3, 4, 5, and 6 pertaining to simultaneous NZP-CSI-RS resources capability should be captured for NES CSI report, we strong suggest that this be a separate capability that applies to all CSI feedback enhancements for NES. Also, in order for the network to fully utilize the different CSI-RS configurations for spatial and power domain, it is critical that larger number of simultaneous CSI-RS ports can be configured. We suggest that minimum value to be higher compared to Rel-15 capability in FG2-33.
Proposal 1:
· Remove total CSI-RS port in simultaneous NZP-CSI-RS resource related sub-components from FG42-1, FG42-1a, FG42-2, and FG42-a, and create a new FG42-3 that contains CSI-RS port limitations for all spatial and power domain CSI feedback enhancements.
· Support the following value ranges for each sub-component:
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 9 ~ 64
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC: 4 ~ 64
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs: 32 ~ 256
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC: 32 ~ 128
	42-3
(new)
	Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources for any of supported spatial and power domain adaptation with CSI feedback based on sub-configuration(s).
	1. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs 
2. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
3. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC

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


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

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


	OPPO [8]
	

	CATT [9]
	Proposal 1:  The maximum number of sub-configurations LMax  and the number of SP-CSI feedbacks N in a report configuration for SP-CSI report should be same as those for A-CSI report.
Proposal 2:  The UE capability of additional CSI feedbacks for antenna sub-configurations should be same cross bands for 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 with candidate values {1, 2, 4} for spatial and/or power domain adaptation.  
Proposal 4:  The maximum number of antenna sub-configurations LMax for UE to support should be set to 8 with candidate values {1, 2, 4, 8} for spatial and/or power domain adaptation.  
Proposal 5: FG 42-2a should merge with FG 41-1a


	Xiaomi [10]
	FG 42-2a

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

Proposal 9: FG 42-2a can be merged to FG42-2.


	CMCC [11]
	

	China Telecom [12]
		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 across all CCs]
[2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration across all CCs where (1 <=N<=L) for AP CSI reporting, and N= L for P CSI reporting]

	42-2
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	[Component 1 candidate values for SP-CSI report: FFS]
Component 1 candidate value for SP-CSIL: FFS]
[Component 2 candidate values for SP-CSIN: FFS]
Note: Component 2 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



FG 42-2/2a is about the UE feature of supporting the PD adaptation. For the FG 42-2/2a, the UE feature is focus on the SP-CSI reporting, therefore we think the description added at RAN1#114-bis colored by purple can be deleted in component 2. Similar to FG 42-1/1a, since the PD adaptation can be happened at any band, we prefer FG 42-2/2a to be per UE so that more flexibility can be kept.
Proposal 3:
Support to introduce FG 42-2/2a with following revision,
· The wording added to component 2 colored by purple should be removed.
· FG 42-1/1a should be per UE.


	Google [13]
	

	NTT DOCOMO, INC. [14]
	Proposal 10: Candidate values of component 1 of FG42-2a “The max number of sub-configurations Lmax in one CSI report configuration for SP-CSI reporting” is {2, 3, 4, [5, 6, 7, 8]}.
Proposal 12: Component 2 of FG42-2a is “Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration”.
· Candidate value of component 2 is {2, [3, 4]}
Proposal 12: The reporting type of FG42-2/2a is per band.


	Apple [15]
		42. Netw_Energy_NR
	42-2b
	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 per CC

2. The max number of Nmax sub-CSI reports per CC


3. Supported CSI codebook type


4. Supported channel for semi-persistent CSI reporting 
	42-2
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	Per Band
	No
	No
	N/A
	Note 1: Only Type I codebook is supported.

Note 2: Nmax <= Lmax for SP-CSI report

Note 3: UE is not expected to be configured with the total number of semi-persistent CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report.


Component 1 candidate values for SP-CSI report: Lmax=2, 3, or 4

Component 2 candidate values for SP-CSI report: Nmax = 2, 3, or 4


Component 3 candidate values: {Type I single panel}, {Type I multi panel}, or {both}
 
Component 4 candidate values: {on PUCCH}, {on PUSCH}, or {both}


	Optional with capability signaling




	Vodafone/Deutsche Telekom [16]
	

	Samsung [17]
	For FG 42-1/1a/2/2a, it is desirable that Component 1 (‘The max number of sub-configurations L’) can be equal to Component 2 (‘Report of N CSI(s)’) in one CSI report for compact designs. And we suggest the following candidate values to follow legacy value of CSI report setting per BWP for CSI report in FG2-35.
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 
Proposal 2: For FG 42-1/1a/2/2a, suggest the maximum values of L is equal to N with following candidate values:
· The max number of sub-configurations L in one CSI report configuration
· Candidate values: {2, 3, 4} 
· Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
· Candidate values: {2, 3, 4} 


	LG Electronics [18]
	· Candidate values for L and N
In RAN1#114bis meeting, the following two NOTEs were agreed for semi-persistent CSI reporting.
· Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
· Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
In our view, UE doesn’t need to report the candidate value for N in addition to Lmax. If a UE indicates support of up to Lmax sub-configurations, the UE should be able to report any N (<=Lmax) sub-configuration(s). Otherwise, CSI-RS resource/port counting rule needs to be updated if UE indicates N but N is less than the number of sub-configurations configured for a semi-persistent CSI reporting, as illustrated in [2].
Regarding the value range of Lmax for semi-persistent CSI reporting, the maximum value of Lmax = 4 seems proper considering up to 4 CSI reports are restricted for a BWP. Thus, the candidate value range for Lmax could be 2, 3, and 4. Similarly, the value range of Lmax for aperiodic or periodic CSI reporting is also {2, 3, 4}.
Proposal #2: For periodic, semi-persistent, and aperiodic CSI reporting, the candidate values for Lmax are {2, 3, 4} where Lmax is the maximum number of sub-configurations in one CSI report configuration. 
Proposal #3: Without indicating the candidate values for N, UE supports any N up to Lmax, where N is the number of sub-configurations that can be activated or triggered for one CSI report configuration via MAC-CE or DCI and Lmax is the indicated value for the supported maximum number of sub-configurations in one CSI report configuration.


	MediaTek Inc. [19]
	

	Qualcomm Incorporated [20]
		42. Netw_Energy_NR
	42-2a
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration
[FFS: max number of L and/or N across all CCs]
	42-2
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: {FFS}
Component 2 candidate values for SP-CSI report: {FFS}
Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
[FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC]
[FFS: whether to have separate rows for type 1 or 2] 
	Optional with capability signaling




	Ericsson [21]
	· FG 42-2a (Power domain adaptation for semi-persistent reporting) 
· 	Components 1,2
· Same updates as for FG 42-1a
	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)
FFS: max number of L and/or N across all CCs
	42-2
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS[2],[3],[4],[5],[6],[7],[8]

Component 2 candidate value(s): FFS]

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

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

Note for Component 2: This implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax]

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC

FFS: whether to have separate rows for type 1 or 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] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	FFS
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

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

Note: RAN2 may add additional details 
	Optional with capability signaling



	Company
	Summary

	Huawei/HiSilicon [2]
	1) Regarding “[with one DTX/DRX configuration per cell]”, as RAN2 has agreed “Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell”, the square bracket can be removed.
2) [bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK5]Regarding the reporting granularity, we are fine with “per UE”.
3) The feature is introduced from RAN2 with marginal RAN1 impact, 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.

Proposal 6: FG 42-4 is per UE reported. 


	Nokia/Nokia Shanghai Bell [3]
	

	ZTE/Sanechips [4]
	In previous meetings, 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_9) were discussed.
In RAN1 #114b meeting, the supported number of cell DTX/DRX patterns per cell group is not determined in FG 42-4. Based on the agreements in RAN2 #123b, i.e., “A maximum of two cell DTX/DRX patterns can be configured per MAC entity”, “Maximum 2 cell DTX/DRX patterns per cell group can be supported” should be captured in FG 42-4.
[bookmark: _Toc32687][bookmark: _Toc27258]“Maximum 2 cell DTX/DRX patterns per cell group can be supported” should be captured in FG 42-4.
	42-4
	Cell DTX and/or DRX operation based on RRC configuration [with one DTX and/or DRX configuration per cell]
	Support of cell DTX and/or DRX operation [with one DTX and/or DRX configuration per cell] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX and/or DRX operation [with one DTX and/or DRX configuration per cell] 
	...
	Candidate values: {cell DTX only, cell DRX only, both}

Note: RAN2 may add additional details 

FFS: supported number of  2 cell DTX/DRX patterns per cell group




	Fujitsu [5]
	In the RAN2#123b meeting, the following agreements were reached w.r.t cell DTX/DRX configuration and pattern.
	[bookmark: _Hlk149126503]Agreement
1.	Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions:
-	A maximum of two cell DTX/DRX patterns can be configured per MAC entity 
-	The two configured patterns are aligned, 
o	The start and slot offset are common for the two patterns.
o	one periodicity is an integer multiple of the other.
Agreements on CP open issues:
4.	Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell.  



Firstly, regarding the wording in bracket ([with one DTX/DRX configuration per cell]), as it aligns with the above agreements, the bracket can be removed.
The second issue is about the supported number of cell DTX/DRX patterns per cell group. Since RAN2 agreed that maximum two cell DTX/DRX patterns can be configured per MAC entity, the maximum number should be set as two.
Regarding the FG type, per UE is reasonable since currently there are no limitations on whether cell DTX/DRX should or should not be operated on a particular band or band combination, based on RAN1/RAN2 agreements. 
Proposal 8. For FG 42-4:
· The bracket is removed, i.e., the FG is Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
· Add the following in the note column:
· Note: supported maximum number of cell DTX/DRX patterns per cell group is no larger than 2.
· FG type can be per UE.

	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
	Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell]
	FFS
Per UE
	Candidate values: {cell DTX only, cell DRX only, both}
FFS: supported number of cell DTX/DRX patterns per cell group
Note: RAN2 may add additional details 




	Vivo [6]
	· For 42-4,
· Regarding [with one DTX/DRX configuration per cell], it can be confirmed since it is agreed in RAN2 in last meeting;
· Regarding FFS on reporting granularity and FFS: supported number of cell DTX/DRX patterns per cell group, they can be handled by RAN2.
	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
	Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell]
	FFS
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

Note: RAN2 may add additional details 

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

	Optional with capability signaling




	Intel Corporation [7]
	For cell DTX/DRX configuration, RAN2 has made agreement that multiple cell DTX/DRX pattern are no longer pursued in Rel-18. As such, it should be possible to remove the brackets for FG42-4.
Proposal 3:
· Remove brackets from [with one DTX/DRX configuration per cell] in FG42-4.
· Delete the FFS from FG42-4.

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

	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
	Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	FFS
per UE
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

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

Note: RAN2 may add additional details 
	Optional with capability signaling




	OPPO [8]
	

	CATT [9]
	

	Xiaomi [10]
	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 1: The granularity of the UE capability 42-4/42-5 can be per UE or per BC
In last RAN2 #123b meeting, the following agreements was achieved,
Agreements:
Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions:
-   A maximum of two cell DTX/DRX patterns can be configured per MAC entity 
-   The two configured patterns are aligned, 
· The start and slot offset are common for the two patterns.
· one periodicity is an integer multiple of the other.
That means the cell DTX/DRX is actually per serving, but with some restrictions with in each cell group which corresponds to one cell DTX/DRX pattern.
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 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 
	Per UE or per BC
	No
	No
	N/A
	Candidate values: {cell DTX, cell DRX, both}

Note: RAN2 may add additional details 

	Optional with capability signaling




	CMCC [11]
	For issue 1, RAN2 made the following agreements. According to the agreements, multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell. So the description of “[one DTX/DRX configuration per cell]” in UE feature group 42-4 can be confirmed or removed.  
Agreements on CP open issues:
1. Introduce explicit activation/deactivation in RRC once DTX/DRX is configured (i.e. not for dynamic activation/deactivation).   This reverses previous agreement on implicit activation.
2. Start offset and slot offset configuration is also common between Cell DTX and Cell DRX when both are configured 
3. Standalone cell DRX configuration is possible to configure  
4. Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell.  

And for the FFS: supported number of cell DTX/DRX patterns per cell group, we think the following highlighted agreements can be added as one component of FG42-4.
	Agreements
1. Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions:
· A maximum of two cell DTX/DRX patterns can be configured per MAC entity 
· The two configured patterns are aligned, 
· The start and slot offset are common for the two patterns.
· one periodicity is an integer multiple of the other.


Proposal 5: For FG42-4, remove the bracket of [with one DTX/DRX configuration per cell] or completely remove content in the bracket.
Proposal 6: Add the following component in FG42-4, and remove the FFS: supported number of cell DTX/DRX patterns per cell group,
Support of configuration of maximum of two cell DTX/DRX patterns per MAC entity.

	China Telecom [12]
	
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 4:
Support to introduce FG 42-4 with following revision,
· The feature should be per band.


	Google [13]
	For cell DTX/DRX, in RAN1 #114b, it is agreed that this is applicable only for sTRP operation as follows:
	Agreement
Cell DTX/DRX operation is only supported for sTRP.



Therefore, the FG 42-4 and 42-5 should be clarified that it is for cell DTX/DRX for sTRP operation. If the mTRP is supported in future, there will be a separate FG, and the FG 42-4/5 can be the pre-requisite FGs. In addition, there is one FFS on whether to introduce the supported number of cell DTX/DRX patters per cell group, which be benefitial for UE power saving quite a lot. Therefore, it is necessary to introduce this component in 42-4.
Proposal 4: Support the following modification for FG 42-4/5.
	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell] for single-TRP operation
	1. Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration
2. supported maximum number of cell DTX/DRX patterns per cell group
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	FFS
	No
	No
	N/A
	Candidate values for component 1: {cell DTX only, cell DRX only, both}

Candidate values for component 2: {1, 2, 3, 4}
Note: RAN2 may add additional details 


	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	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 15: The reporting type of FG42-4/5 is per band.


	Apple [15]
	During CR email discussions for TS38.213 [3], the spec edition proposed to capture the following agreement in UE feature. Therefore, we propose it to be captured in UE feature list.

Agreement
Cell DTX/DRX operation is only supported for sTRP.

Proposal 9: UE FGs for cell DTX/DRX operation are clarified to support single TRP operation only.
	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration
	Support of cell DTX/DRX operation by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation
	Per Band
	No
	No
	N/A
	Note: This feature is supported only for single TRP operation.

Candidate values: {cell DTX only, cell DRX only, both}


Note: RAN2 may add additional details 
	Optional with capability signaling




	Vodafone/Deutsche Telekom [16]
	Given that RAN2 has agreed in the previous meeting that multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell as seen below:
RAN2 #123-bis	
Agreements on CP open issues:
1.	Introduce explicit activation/deactivation in RRC once DTX/DRX is configured (i.e. not for dynamic activation/deactivation).  
2.	Start offset and slot offset configuration is also common between Cell DTX and Cell DRX when both are configured 
3.	Standalone cell DRX configuration is possible to configure  
4.	Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell.  
Then in our view the following yellow highlights in FG 42-4, FG 42-5 can be reviewed to:
Proposal 2: FG 42-4 is reviewed such that the RAN2 agreement on multiple configurations of Cell DTX/DRX is captured.
· The following sentence can be kept without yellow highlight nor squared brackets: [with one DTX/DRX configuration per cell]
· The following sentence can be removed: FFS: supported number of cell DTX/DRX patterns per cell group

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”.


	Samsung [17]
	The following agreement was made in RAN2#123bis meeting. 
	Agreements on CP open issues:
4. Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell.  


With the above agreement, it is clear that only one configuration is supported for cell DTX/DRX for a serving cell.
Proposal 6: Remove [with one DTX/DRX configuration per cell] and FFS in FG 42-4. 


	LG Electronics [18]
	The following RAN1 agreement can be reflected for FG 42-4.
	Agreement (RAN1#114bis)
Cell DTX/DRX operation is only supported for sTRP.


Additionally, the following RAN2 agreement can be also reflected, e.g., by adding a component of "supported number of cell DTX/DRX patterns per cell group” for FG 42-4.
	Agreements
2. Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions:
· A maximum of two cell DTX/DRX patterns can be configured per MAC entity 
· The two configured patterns are aligned, 
· The start and slot offset are common for the two patterns.
· one periodicity is an integer multiple of the other.



Proposal #5: Update cell DTX/DRX mechanism related FGs (i.e., FGs 42-4 and 42-5) as follows.
	42. Netw_Energy_NR
	42-4
	Cell DTX or DRX operation based on RRC configuration with one DTX/DRX configuration per cell
	1) Support of cell DTX/DRX operation with one DTX/DRX configuration per cell by RRC configuration
2) Supported number of cell DTX/DRX patterns per cell group
	
	Per UE
	Component 1 candidate values: {cell DTX only, cell DRX only, both}

Component 2 candidate values: {1, 2}
Note: This FG is only for single TRP.
Note: RAN2 may add additional details 




	MediaTek Inc. [19]
	[bookmark: OLE_LINK937]In the RAN1 UE feature list after RAN1 #114bis [1], FG 42-4 is formulated as below:
42-4 Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] triggered by RRC configuration

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 5: In the RAN1 UE feature list after RAN1 #114bis [1], FG 42-4 is formulated as below:
· 42-4 Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] triggered by RRC configuration
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.

RAN2 already agreed one or two DRX/DRX patterns per cell group, where having one aligned pattern across CCs in the cell group is clearly a simple case to support. If there allow two patterns with the flexibility of per-CC configuration, all possible combination will be  and clearly a much more complex case to support. Therefore, support of one or two cell DTX/DRX patterns per cell group should be subject to separated capabilities.

Observation 6: RAN2 agreed to support one or two DRX/DTX patterns per cell group - One aligned pattern across CCs being simplest, two configurable per CC being more complex.

We hence have the following proposal:

Proposal 2: 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 cell DTX/DRX configuration per cell] pattern across cell group
· 42-4a Cell DTX based on RRC configuration with two cell DTX patterns across cell group (with 42-4 as prerequisite)
· 42-4b Cell DTX or DRX operation based on RRC configuration with one cell DTX/DRX pattern across cell group
· 42-4c Cell DTX or DRX operation based on RRC configuration with two cell DTX/DRX patterns across cell group (with 42-4b as prerequisite)


	Qualcomm Incorporated [20]
	RAN2 made the following agreement on supporting cell DX/DRX patterns per MAC entity. Hence, the “[with one DTX/DRX configuration per cell]” should be removed from the FG 42-4. 

	RAN2 Agreements
Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions:
· A maximum of two cell DTX/DRX patterns can be configured per MAC entity
· The two configured patterns are aligned, 
· The start and slot offset are common for the two patterns.
· one periodicity is an integer multiple of the other.



	42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
	Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	Per BC
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

Note: RAN2 may add additional details 

FFS: supported number of cell DTX/DRX patterns per cell group
	Optional with capability signaling




	Ericsson [21]
	· FG 42-4
· Regarding supported number of cell DTX/DRX patterns per CG, we do not see the need to support such a component indication. According to RAN2 agreements, at most 2 patterns are supported per cell group and the same should be applicable for the cell DTX functionality. Details of how the patterns are aligned, etc is anyways being addressed by RAN2. 
· 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] by RRC configuration
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	FFS
Per band
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

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

Note: RAN2 may add additional details 
	Optional with capability signaling






	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format 2_9
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI 2_9
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by DCI format 2_9 
	FFS
	No
	No
	N/A
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

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



	Company
	Summary

	Huawei/HiSilicon [2]
	1) [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Regarding the reporting granularity, the detection of DCI format 2_9 would enable cell DTX or DRX of one or multiple cells. This desirably includes the scenarios of DCI format 2_9 in FR1 triggers cell DTRX in FR2. A UE can report this FG per band combination.
2) Regarding “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5” in the note column, we are open to introduce this note if companies prefer that way.
3) Regarding “FFS: merge this FG with FG 42-4” in the note column, our view is not supportive, as the required UE implementation, spec impact and applicable scenario could be very different.

Proposal 7: For FG 42-5, 
· the FG is per BC reported.
· this is a separate FG from FG 42-4.

	Nokia/Nokia Shanghai Bell [3]
	

	ZTE/Sanechips [4]
	What’s more, there is an FFS about whether to merge the FG 42-5 with FG 42-4. According to the agreements in RAN2 #123b meeting, Cell DTX/DRX can be activated/deactivated explicitly 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: _Toc7065][bookmark: _Toc27754][bookmark: _Toc7500]No need to merge the FG 42-5 with FG 42-4.
Additional, cell DTX and/or DRX operation can be configured as cell DTX only, cell DRX only or both based on RRC configuration.  The implementation of cell DTX and/or DRX configuration activation and deactivation via DCI format 2_9 is similar with the RRC based activation/deactivation as long as DCI format 2-9 is supported. There is no need to differentiate whether the activation/de-activation of cell DTX or, cell DRX. Therefore, the “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5” in FG 42-5 can be deleted.
[bookmark: _Toc18983][bookmark: _Toc30507]Delete the “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5” in FG 42-5.
	42-5
	Cell DTX and/or DRX operation triggered by DCI format [2_9x]
	1) Support of Cell DTX and/or DRX configuration activation and deactivation via DCI [2_9x] 
	42-4
	Yes
	
	UE does not support dynamic Cell DTX and/or DRX operation triggered by L1 signalling DCI format 2_9
	...
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

FFS: merge this FG with FG 42-4




	Fujitsu [5]
	[bookmark: _Hlk146230840]The first issue is that whether UE supports “both” for FG 42-5 when UE supports “both for FG42-4”. FG 42-4 is the UE capability for RRC based activation/deactivation cell DTX/DRX operation and FG 42-4 represent the UE capability for DCI based activation/deactivation cell DTX/DRX operation. If a UE supports “both for FG 42-4”, it means that both cell DTX and cell DRX can be activated/deactivated by RRC for this UE. In this case, it is reasonable for the UE to also support “both” for FG 42-5. If not, it would only complicate gNB and UE implementation without providing any benefit.
The second issue is about whether to merge FG 42-5 with FG 42-4. In our view, they should be separate FGs as cell DTX/DRX can also be activated/deactivated by RRC signaling.
In terms of FG type, similarly as FG 42-4, per UE is preferred. 
Proposal 9. For FG 42-5:
· Confirm the note ‘When UE supports “both for FG 42-4”, UE also supports “both for FG 42-5”.’.
· Remove the note “FFS: merge this FG with FG 42-4”.
· FG type can be per UE.

	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
	
	FFS
Per UE
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5
FFS: merge this FG with FG 42-4




	Vivo [6]
	· For 42-5,
· Regarding FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5, our answer is yes and there is no need for additional reporting component;
· Regarding FFS: merge this FG with FG 42-4, we don’t support this since it is already agreed that it is an optional capability
· Regarding FFS on reporting granularity, they can be handled by RAN2.
Proposal 4: Adopt the following FG 42-4 and FG 42-5 for cell DTX and DRX:
	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 DCI format 2_9
	FFS
	No
	No
	N/A
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

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




	Intel Corporation [7]
	

	OPPO [8]
	In RAN2#123bis meeting, CHO enhancement by adding one bit in DCI format 2-9 were agreed and the related LS was sent to RAN1 [1] with the following content:
RAN2 discussed network energy saving in RAN2#123bis, and made below agreement related to Conditional Handover (CHO) enhancement:
Agreements
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.
The intention of the additional one bit (instead of reusing Cell DTX/DRX activation indication in DCI 2-X) is to decouple CHO enhancement for NES from Cell DTX/DRX activation.

It is proposed to reflect the above agreements in FG42-5 of the endorsed UE feature list table for NR network energy savings in [2] in blue color.
	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] 
2) Support of triggering both use cases of Cell DTX/DRX activation and cell turning off via DCI format 2_9
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by L1 signalling DCI format 2_9
UE does not support CHO triggered by DCI format 2_9
	FFS
	No
	No
	N/A
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

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




	CATT [9]
	[bookmark: _Hlk83573545][bookmark: _Hlk146555720][bookmark: _Hlk149568081][bookmark: _Hlk83578870][bookmark: _Hlk86398189][bookmark: _Hlk94784957]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.  Since UEs could enter and leave the cell with user mobility, the semi-static configuration of cell DTX/DRX would be the baseline for the cell DTX/DRX configuration.   However, the L1 signaling is to trigger the activation/deactivation of the cell DTX/DRX.   If some UEs support only semi-statically configured cell DTX/DRX without the support of L1 signaling for activation/deactivation, the network needs to send the RRC signaling right before the activation/deactivation of cell DTX/DRX to those UEs.  This will increase the signaling traffic load dramatically during cell DTX/DRX activation deactivation.    The L1 signaling should be supported together with semi-static configuration of cell DTX/DRX and merged into FG42-1.      
[bookmark: _Hlk146555796]Proposal 6: The L1 signaling should be supported together with semi-static configuration of cell DTX/DRX and merged into FG42-1
	[bookmark: _Hlk149567959]42. Netw_Energy_NR 
	42-4
	Cell DTX or DRX operation based on RRC configuration [with one DTX/DRX configuration per cell]
	Support of cell DTX/DRX operation [with one DTX/DRX configuration per cell] by RRC configuration

Support of Cell DTX/DRX configuration activation and deactivation via L1 signaling DCI 2_9
	
	Yes
	
	UE does not support Cell DTX/DRX operation [with one DTX/DRX configuration per cell] 
	FFS
	No
	No
	N/A
	Candidate values: {cell DTX only, cell DRX only, both}

Note: RAN2 may add additional details 

FFS: supported number of cell DTX/DRX patterns per cell group
	Optional with capability signaling

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

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




	Xiaomi [10]
	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 1: The granularity of the UE capability 42-4/42-5 can be per UE or per BC
	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
	Per UE or per BC
	No
	No
	N/A
	FFS: merge this FG with FG 42-4
	Optional with capability signaling




	CMCC [11]
	For issue 2, if separate FGs are introduced for RRC based activation/deactivation and DCI based activation/deactivation, gNB complexity will increase. For example, when there are some UEs only supporting RRC based activation/deactivation, while some other UEs supporting PDCCH based activation/deactivation, if gNB wants to enter cell DTX mode, 
· If the indication is transmitted during non active time of cell DTX when cell DTX is deactivated, as shown in figure.1, it is better to align the activation time cell DTX for all the UEs, which means gNB has to send the RRC activation indication for some UEs earlier than send PDCCH activation indication for the other UEs to make sure cell DTX is activated in the same slot or adjacent slots. Otherwise, gNB can not benefit from power saving when only one type of activation takes effect and the other type of activation does not take effect yet.  
[image: ]
Figure.1 Alignment of RRC based cell DTX activation and PDCCH based cell DTX alignment 
Based on above consideration, we think FG42-5 can be merged with FG42-4.
[bookmark: _Hlk146809284]Proposal 7: Merge FG 42-5 with FG 42-4.

For issue 3, we don’t think supporting PDCCH based activation/deactivation of only one of cell DTX and cell DRX will provide UE complexity reduction compared to supporting both. Since UE anyway will support configuration and monitoring of DCI format 2_9, and support the application delay mechanism. So it does not need such fine granularity UE capability. So we propose when UE supports “both”cell DTX and cell DRX for FG42-4, UE supports“both”cell DTX and DRX for FG42-5.   
Proposal 8: When UE supports “both” cell DTX and cell DRX for FG42-4, UE supports “both” cell DTX and DRX for FG42-5.

	China Telecom [12]
	[bookmark: _Hlk146657733]
	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


Similar to FG-4, the FG 42-5 is about the cell DTX/DRX, which is configured per cell. And since different cell can be allocated with different band, we think the UE feature should be supported for per band.
Proposal 5:
Support to introduce FG 42-5 with following revision,
· The feature should be per band


	Google [13]
		42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format 2_9x for single-TRP operation
	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
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	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 14: “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 15: The reporting type of FG42-4/5 is per band.

Regarding “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5”, we think it is natural that the UE supporting “both” for FG42-4 supports Cell DTX/DRX configuration activation and deactivation via DCI 2_9 for both as it is a common mechanism. So, we prefer to have FG42-5 without reporting {cell DTX only, cell DRX only, both}, i.e., when UE supports FG42-5 and “both” for FG42-4, UE supports “both” for FG42-5 as well.
Proposal 16: “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5” is updated to “Note: when UE supports FG42-5 and “both” for FG42-4, UE supports “both” for FG42-5 as well”.


	Apple [15]
	In case that UE supports both cell DTX and DRX operations based on RRC configuration (FG 42-4), reporting FG 42-5 (DCI 2_9 basis) does not necessarily mean UE support both cell DTX and DRX by using DCI 2_9. For instance, even though UE supports RRC based cell DTX and DRX operation, UE can report support of either cell DTX or DRX. Therefore, we propose UE to be able to report support of cell DTX or cell DRX with DCI 2_9 when UE supports both cell DTX and DRX based on RRC configuration.
Proposal 10: UE should be able to report the support of cell DTX or cell DRX with DCI 2_9 (FG 42-5) when UE supports both cell DTX and DRX based on RRC configuration (FG 42-4).

In RAN1 113, the following was agreed. Therefore, we think the separate FGs 42-4 (RRC based cell DTX/DRX) and 42-5 (DCI 2_9 based DTX/DRX) need to be kept.

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
Proposal 11: Do not merge FG 42-5 with 42-4.
	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format 2_9
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI 2_9


	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by DCI format 2_9 
	Per Band
	No
	No
	N/A
	Note: This feature is supported only for single TRP operation.

Component 1 candidate values: {cell DTX only, cell DRX only, both} if UE reports ‘both’ for FG 42-4; absent otherwise 


	Optional with capability signaling




	Vodafone/Deutsche Telekom [16]
	According to the agreement in the RAN1#114 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 if  L1 signaling is optional and consequently not be supported by all UEs. In this case, the system would still need to send RRC Reconfiguration to the UEs not supporting L1 signaling. 
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.

One can also argue that the introduction of two separate feature groups facilitates testing and/or the early introduction in the market:
· On the former, our understanding is that the testing of the new DCI Format 2_9 is arguably more difficult than testing the RRC baseline configuration for the activation/deactivation of Cell DTX/DRX, and thus we think the argument is not applicable for this feature. 
· On the latter, it is of no interest to operators to fragment this feature by having two ways of activation introduced in different periods in the market if it is indeed to be rolled out in practical deployments.

To have separate features for different functionalities of this enhancement is just adding fragmentation which undermines the potential benefits for network energy saving and would unnecessarily increase the load of sending more RRC messages. This applies not only for the ways of activation/deactivation, but also for the separation of Cell DTX and Cell DRX in separate features.

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. By having the two UE features merged, the FFS on the UE supporting “both” can be removed since the UE would support the same configuration for both ways of activation/deactivation. Even if the two features (FG 42-4 and FG 42-5) are not merged, it does not make sense to split the support of Cell DTX from Cell DRX from the UE point of view, as again it just adds to the possible fragmentation of this feature in practical deployments.

Proposal 1: FG 42-4 and FG 42-5 are merged such that the support of both ways of activation is mandatory from the UE perspective.
· The following sentence can be removed: FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

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”.


	Samsung [17]
	For FG 42-5, it can be a separate UE capability from FG 42-4 considering FG 42-4 is the fundamental capability of support cell DTX/DRX in as semi-static manner and supporting dynamic cell DTX/DRX is a more advanced UE capability. For the “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5”, special handling seems not needed.
Proposal 7: Remove the two FFS in the Note of FG 42-5.


	LG Electronics [18]
	Regarding separation of RRC based cell DTX/DRX operation and L1 signaling based cell DTX/DRX operation, it is preferred to have separate rows for RRC-based one and DCI-based one considering a UE may rely on only RRC signaling for cell DTX/DRX operation.
Regarding FFS point (i.e., when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5) that is captured in FG 42-5, it is preferred to remove the whole FFS with the understanding that:
· If a UE supports “both” for FG 42-4 but not support FG 42-5, the UE does not support dynamic Cell DTX or DRX operation triggered by DCI format 2_9.
· If a UE supports “both” for FG 42-4 and supports FG 42-5, the UE support dynamic Cell DTX and DRX operation triggered by DCI format 2_9.

Proposal #5: Update cell DTX/DRX mechanism related FGs (i.e., FGs 42-4 and 42-5) as follows.
	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
	Per UE
	




	MediaTek Inc. [19]
	

	Qualcomm Incorporated [20]
	
Furthermore, from UE perspectives, RRC based activation/deactivation and DCI-based activation/deactivation have different implementation/complexity, we prefer to keep FG 42-4 and FG 42-5 separately. Therefore, we suggest to remove “FFS: merge this FG with FG 42-4”.
	42. Netw_Energy_NR 
	42-5
	Cell DTX/DRX operation triggered by DCI format 2_9
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI 2_9 
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by DCI format 2_9
	Per BC
	No
	No
	N/A
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

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




	Ericsson [21]
	· FG 42-5
· This should be a separate FG since cell DTX/DRX can be operated without need for DCI based activation deactivation.
· Regarding “FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5”, this FFS can be deleted as “both” from 42-4 is also applicable for FG 42-5
· 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_9
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI 2_9
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by DCI format 2_9 
	FFS Per UE
	No
	No
	N/A
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

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






Other

	Company
	Summary

	Huawei/HiSilicon [2]
	· [bookmark: _Ref129681832][bookmark: OLE_LINK20][bookmark: OLE_LINK32]New FG for NES-specific CHO triggering via DCI 2_9
In last meeting, RAN2 has reached the following agreement and sent an LS to RAN1:
	Agreements
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signalling change.


According to current RAN2 agreement, the additional bit in DCI format 2_9 is used to indicate whether a NES-specific CHO is triggered. The intention of the additional one bit (instead of reusing Cell DTX/DRX activation indication in DCI 2-X) is to decouple CHO enhancement for NES from Cell DTX/DRX activation from gNB side. For UE capability, the DCI triggering for NES-specific CHO can also be a separate UE capability from FG 42-5, which gives UE the flexibility to only support Cell DTX/DRX and not support NES-specific CHO enhancement.
Regarding the reporting granularity, UE can report this FG per band combination based on the same reason as FG 42-5.

Proposal 8: Introduce a new FG for NES-specific CHO triggering via DCI 2_9
· the FG is per BC reported

	Nokia/Nokia Shanghai Bell [3]
	

	ZTE/Sanechips [4]
	In RAN1#113 meeting, the following was agreed:
	Agreement
Joint operation of SD and PD adaptation is supported.


In previous RAN1 meeting, the descriptions of component in 42-1 and 42-2 are 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]
...


According to current wording, it can be seen that it doesn’t support one sub-configuration contains both SD information and PD information for a joint CSI report even if both 42-1 and 42-2 are supported. 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: _Toc1407][bookmark: _Toc14024]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. 
To enable that a joint spatial and power domain adaptation can be supported by UE. New UE features for joint spatial and power domain adaptation are needed.
[bookmark: _Toc8773][bookmark: _Toc8251][bookmark: _Toc13920][bookmark: _Toc11168]Add two joint spatial and power adaptation UE feature groups, i.e., one for P and AP CSI reporting and the other one for SP CSI reporting.
	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 Lmax 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 Lmax 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
	




	Fujitsu [5]
	

	Vivo [6]
	

	Intel Corporation [7]
	

	OPPO [8]
	

	CATT [9]
	

	Xiaomi [10]
	

	CMCC [11]
	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 a prerequisite FGs. 
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. 

	China Telecom [12]
	

	Google [13]
	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




	NTT DOCOMO, INC. [14]
	Regarding the joint operation between spatial and power domain adaptation, at the RAN1#114 meeting actually many companies proposed to have a FG for the support of the joint operation separated from FGs for spatial domain adaptation support (FG42-1/1a) and power domain adaptation support (FG42-2/2a). However, there are some other companies argued that the support of the joint operation can be reported by FG42-1/1a and FG42-2/2a, i.e., when UE supports both FG42-1/1a and FG42-2/2a, the UE shall support the joint operation. We think that support of each of spatial and power domain adaptation and the support of the joint operation could be independent, and it may be preferable to define a separate FG for the support of the joint operation.
Proposal 13: A FG for the support of the joint operation between spatial and power domain adaptation is introduced.


	Apple [15]
		42. Netw_Energy_NR
	42-3
	Joint operation of spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for periodic CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one list of CSI-RS ID(s) and one power offset for each of periodic CSI reporting:

1. The max number of sub-configurations Lmax per CC

2. The max number of Nmax sub-CSI reports per CC


3. Supported type of spatial domain adaptation

4. Supported CSI codebook type


	42-1, 42-2
	Yes
	
	UE does not support joint operation of spatial and domain adaptation for periodic CSI reporting
	Per Band

	No
	No
	N/A
	Note 1: Only Type I codebook is supported.

Note 2: Nmax=Lmax for periodic CSI report

Note 3: UE is not expected to be configured with the total number of periodic CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberPeriodicCSI-PerBWP-ForCSI-Report.


Component 1 candidate values: Lmax = 2, 3, or 4

Component 2 candidate values: Nmax = Lmax


Component 3 candidate values: {SD with port subset indication},  {SD without port subset indication}, or both}

Component 4 candidate values: {Type I single panel}, {Type I multi panel}, or {both}

	Optional with capability signaling

	42. Netw_Energy_NR
	42-3a
	Joint operation of spatial and power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for aperiodic CSI reporting 
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one list of CSI-RS ID(s) and one power offset for each of aperiodic CSI reporting:

1. The max number of sub-configurations Lmax per CC

2. The max number of Nmax sub-CSI reports per CC


3. Supported type of spatial domain adaptation


4. Supported CSI codebook type


	42-1a, 42-2a
	Yes
	
	UE does not support joint operation of spatial and domain adaptation for aperiodic CSI reporting
	Per Band

	No
	No
	N/A
	Note 1: Only Type I codebook is supported.

Note 2: Nmax <= Lmax for aperiodic CSI report.

Note 3: UE is not expected to be configured with the total number of aperiodic CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberAperiodicCSI-PerBWP-ForCSI-Report or maxNumberAperiodicCSI-PerBWP-ForCSI-ReportExt-r16.


Component 1 candidate values: Lmax = 2, 3, or 4

Component 2 candidate values: Nmax = 2, 3, or 4


Component 3 candidate values: {SD with port subset indication},  {SD without port subset indication}, or both}


Component 4 candidate values: {Type I single panel}, {Type I multi panel}, or {both}

	Optional with capability signaling

	42. Netw_Energy_NR
	42-3b
	Joint operation of 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 list of CSI-RS ID(s) and one power offset for semi-persistent CSI reporting:

1. The max number of sub-configurations Lmax per CC

2. The max number of Nmax sub-CSI reports per CC


3. Supported type of spatial domain adaptation

4. Supported CSI codebook type


5. Supported channel for semi-persistent CSI reporting
	42-1b, 42-2b 
	Yes
	
	UE does not support joint operation of spatial and domain adaptation for semi-persistent CSI reporting
	Per Band

	No
	No
	N/A
	Note1: Only Type I codebook is supported.

Note 2: Nmax <= Lmax for SP-CSI report

Note 3: UE is not expected to be configured with the total number of semi-persistent CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report.


Component 1 candidate values for SP-CSI report: Lmax=2, 3, or 4

Component 2 candidate values for SP-CSI report: Nmax = 2, 3, or 4


Component 3 candidate values: {SD with port subset indication},  {SD without port subset indication}, or both}



Component 4 candidate values: {Type I single panel}, {Type I multi panel}, or {both}
 
Component 5 candidate values: {on PUCCH}, {on PUSCH}, or {both}
	Optional with capability signaling




	Vodafone/Deutsche Telekom [16]
	

	Samsung [17]
	In terms of joint operation of SD and PD adaptation, RAN1 had been made agreement to support joint operation for NES in RAN1#113. We would like to clarify whether/how to define the related UE capability. Each of UE capabilities for SD and PD adaptation was defined separately. And, UE can have different capability values for each SD and PD adaptation. In this regard, even if UE supports both capabilities, there will be ambiguity on UE capability for joint operation, because UE can have different capabilities between SD and PD adaptation. Therefore, we propose to define new independent UE feature for joint operation of SD and PD adaptation.
Proposal 5: Define new UE feature of joint operation of SD and PD adaptation.


	LG Electronics [18]
	· Mixed codebook support
	Agreement (RAN1#114)
For Type 1 SD for multi-panel case, 
· Introduce a new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in R18 for FG codebookComboParameterAddition (indicating the UE supports the mixed codebook combinations in a slot)
· Note: gNB can configure either Type 1 single panel codebook or Type 1 multi-panel codebook for a sub-configuration from one or multiple sub-configurations within one CSI report configuration if a UE reports support of multi-panel operation. 


According to the above RAN1 agreement that a new mixed codebook combination is introduced in Rel-18, the corresponding UE behavior is described in 214 specifation, as highlighted below.

	[bookmark: _Toc27299902][bookmark: _Toc36645533][bookmark: _Toc20318004][bookmark: _Toc11352114][bookmark: _Toc45810578][bookmark: _Toc29673169][bookmark: _Toc29673310][bookmark: _Toc29674303][bookmark: _Toc146641036]5.2.1.4.2	Report quantity configurations
<Unchanged texts omitted>
[bookmark: _Hlk136536674][bookmark: _Hlk136342384]If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	the UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'.


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

Proposal #4: Add the following NEW FG to support the new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot for type 1 SD adaptation, according to RAN1 agreement made in RAN1#114.
	42. Netw_Energy_NR
	42-X
	Mixed codebook types in a slot
	[bookmark: _Hlk149247407]Support of mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot for a CSI report containing a list of sub-configurations where at least one sub-configuration is provided with port subset configuration
	42-1
	Mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} is not supported in a slot
	FFS
	Optional with capability signaling




	MediaTek Inc. [19]
	

	Qualcomm Incorporated [20]
	

	Ericsson [21]
	The issues relating to specification aspects and UE feature related aspect for counting of active CSI-RS resources/ports are described in our companion paper in [2]. Details can be found in Issue #1 in section 2 of [2]. Below we list the relevant points for UE feature discussions. 
· [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.
· [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. 
· Support configuration of a maximum of Lmax = 8 sub-configurations in a CSI-ReportConfig.

· (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]
	
	
	
	
	
	
	
	
	






1. Discussion Items during RAN1 #115 — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #115 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #115.

General comments

	Company
	Comments/Questions/Suggestions

	Apple
	1. The current components 1 (Lmax) and 2 (Nmax) should not be reported per one CSI report configuration, but they needs to be the total number of sub-configurations ‘per CC’. For instance, when UE reports Lmax=4 for periodic CSI report and maxNumberPeriodicCSI-PerBWP-ForCSI-Report = 4, UE should be able to be configured with one of the following cases:
· 1 periodic CSI report with 4 sub-configurations
· 2 periodic CSI report with each of 2 sub-configurations
· 3 periodic CSI report with the first/second CSI report without sub-configuration and the third CSI report with 2 sub-configurations
· 4 periodic CSI report without sub-configuration (legacy)

2. We propose UE is not expected to be configured with the total number of CSI report setting per CC for CSI report without sub-configuration and Lmax per CC more than maximum number of CSI reporting setting per CC (maxNumberPeriodicCSI-PerBWP-ForCSI-Report, maxNumberAperiodicCSI-PerBWP-ForCSI-Report (or maxNumberAperiodicCSI-PerBWP-ForCSI-ReportExt-r16), and maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report, respectively).

3. We propose to introduce a new FG for joint operation of SD and PD adaptations.

4. We propose separate FGs for SD, PD, and joint SD+PD which comprise of each periodic, semi-persistent, and aperiodic CSI reporting.

5. We propose separate capabilities between ‘w port subset indication’ and ‘w/o port subset indication’ for SD and SD+PD.

6. We propose to clarify only Type I codebook is supported for SD, PD, and SD+PD.

7. We propose to capture ‘UE FGs for cell DTX/DRX operation are clarified to support single TRP operation only as note.



	ZTE, Sanechips
	Based on the previous agreements, the joint configuration of spatial and power domain is supported. One of the possible configuration of joint design is as below.
CSI report: {sub-config#1,  sub-config#2, sub-config#3}
.sub-config#1:{ port subset indication/list of CSI-RS resources,  power offset value}
sub-config#2:{ port subset indication/list of CSI-RS resources}
sub-config#3:{  power offset value}

However, according to the current descriptions of FG 42-1/1a, and FG 42-2/2a, the above configuration can not be supported.
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]
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 

Therefore, we think separate FG for joint adaptation is needed.



2. Issue 1: FG 42-1
After review of contributions submitted to RAN1 #115 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 Lmax 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 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 CSI codebook type
8. Supported CSI report type
9. Supported type of spatial domain adaptation
10. Maximum number of Tx ports in one NZP CSI-RS resource associated with SD adaptation
	2-33, 2-35
	Yes
	
	UE does not support spatial domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate values for P-CSI report: FFS {2, [3,] 4 [, 6, 8]}
Component 1 candidate values for A-CSI report: FFS {2, [3,] 4 [, 5, 6, 7, 8]}
Component 2 candidate value(s): for P-CSI report: FFS {2,3 4}]
Component 2 candidate values for A-CSI report: {[1,] 2 [,3 4]}
[Component 3 candidate value(s): FFS {[1,2,3,] 4, 5, 6 … 32}
Component 4 candidate value(s): FFS {[8,16,24,] 32, 40, 48, … 128}
Component 5 candidate value(s): FFS {16,24,] 32, 40, 48, …, 128 [, 256]}
Component 6 candidate values: FFS] {[4,] 5, 6 … 64 [… 256]}
Component 7 candidate values: {Type I single panel (FG 2-36)}, {Type I multi panel (FG 2-40)}, {Type 1 Single Panel+Type 1 Multi Panel}
Component 8 candidate values: one or more of  {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}
Component 9 candidate values: one or more of {SD with bitmap for port subset indication}, {SD without bitmap for port subset indication}
Component 10 candidate values: {2, 4, 8, 12, 16, 24, 32}
Note: Component 2 implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
Note: UE is expected to report suitable values for FG 2-33 and FG 2-35 to support CSI feedback based on CSI report sub-configuration(s)
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

	LG Electronics
	Couple of comments:
1) For Components 1 and 2, “across all CCs” needs to be removed as we did in the last meeting. The phrase “across all CCs” itself is not clear.
2) For candidate values for Component 2, we still think UE doesn’t need to indicate supported value for component 2, rather, UE should support N up to Lmax without indicating any supported value for component 2.
3) For Component 7, this is not about FG 2-36 or FG 2-40, but about FG 16-8 (codebookComboParametersAddition-r16 in TS 38.306 spec). We prefer to create a NEW FG to cover the previous RAN1 agreement, as captured below. However, if mixed codebook combination would be included in FG 42-1 as one of components, it should be captured in FG 42-1a as well.
	Agreement (RAN1#114)
For Type 1 SD for multi-panel case, 
· Introduce a new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in R18 for FG codebookComboParameterAddition (indicating the UE supports the mixed codebook combinations in a slot)
Note: gNB can configure either Type 1 single panel codebook or Type 1 multi-panel codebook for a sub-configuration from one or multiple sub-configurations within one CSI report configuration if a UE reports support of multi-panel operation.



4) For Component 8 candidate values, since this FG is only for periodic and aperiodic CSI reporting (but not for semi-persistent CSI reporting), the irrelevant two candidate (i.e., {Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}) should be removed.
5) Regarding the following newly added NOTE, it is NOT necessary if we have components 3 to 6. In my understanding, components 3 to 6 (if agreed) in this FG overrides values supported by FG 2-33 and FG 2-35.
Note: UE is expected to report suitable values for FG 2-33 and FG 2-35 to support CSI feedback based on CSI report sub-configuration(s)


	Apple
	We do not think components 3, 4, 5 and 6 are needed which should be explained by existing legacy capabilities. We only need to discuss what is the mandated values for the maximum number of CSI-RS antenna ports and CSI-RS resources per CC.


	Nokia
	· Agree with LG that intention of adding “Across all CCs” is not clear and should be removed from components 1 and 2
· Prefer to put {32, 48} in brackets for component 4 and 5 .

	ZTE, Sanechips
	(1) component 1 and component 2: we don’t think “across all CC” is needed  since this feature is defined per BWP;
(2) Component 8: the candidate value of “{Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}” is not needed.
(3) Component 9: we don’t think there is big difference on implementation of different SD adaptations, so the component 9 is not needed.
(4) 

	Huawei, HiSilicon
	For components 1 and 2, we agree with LG that “across all CCs” needs to be removed. OK with the candidate value set.
For components 3 to 6, to ensure the flexibility of acquiring different CSI(s) on gNB side, we suggest using 4 and 32 as the minimum candidate value for component 3/6 and 4/5 respectively. 
For component 7, we are ok to add the supporting of mixed codebook combination as a new components 7, and as LG suggests, it should also be included in FG 42-1a.

	Fujitsu
	· Component 1 and component 2: agree with some companies that “across all CC” is not needed.
· Component 8: we don’ t think this component is needed. Firstly, P and A CSI feedback are supported as a mandate legacy UE capability without capability signaling, thus it also doesn’t need differentiation UE capability of P CSI report and A CSI report here. Secondly, the candidate values of {semi-persistent on PUCCH} and {semi-persistent on PUSCH} are irrelevant with this FG.
· Component 9: we agree with ZTE that there is no difference for CSI feedback for different SD types and this component is not needed.

	Xiaomi
	Similar view with Apple. Components 3, 4, 5 and 6 are not necessary.

	NTT DOCOMO
	· Agree with other companies that “across all CCs” is not necessary for component 1/2
· Regarding components 3-6, we are open but may be better to wait for maintenance discussion on the counting.

	Samsung
	1) Component 3/4/5/6, we think legacy UE capability can be reused in principle.
2) Component 7, we are okay to introduce capability for mixed codebook combination.
3) Component 8, we don’t  think it is necessary. According to FG2-32 basic CSI feedback, P/AP CSI feedback would be supported as mandatory, and it can be reused for NES. Regarding the SP CSI feedback, it can be optional in legacy, but we define separate FG42-1a for SP CSI feedback. Hence, we don’t need component 8.
4) Second Note, we don’t think it is necessary because FG2-33 and FG2-35 can be added as prerequisite feature groups, and the values in FG2-33 and FG2-35 can be reused for components 3~6.

	Vodafone
	We support keeping the components 3/4/5/6 and the legacy values can be considered as a starting point.

	vivo
	· Component 1 and component 2: agree that “across all CCs” is not neded.
· Component 8: the candidate value of “{Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}” is not needed.
· Component 3 to 6 is not needed since legacy capability can be used. If new capability is introduced, it seems the additional capability can only be used for NES purpose.



2. Issue 2: FG 42-1a
After review of contributions submitted to RAN1 #115 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 Lmax in one CSI report configuration across all CCs
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration across all CCs
3. Maximum number of semi-persistent CSI report setting per BWP for CSI report
[FFS: max number of L and/or N across all CCs] 
	42-1 
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS {2, [3,] 4, [5, 6, 7, 8]}
Component 2 candidate values for SP-CSI report: FFS {[1,] 2 [,3 4]}
Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
Note: Component 2 implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC
FFS: whether to have separate rows for type 1 or 2 
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	LG Electronics
	Couple of comments:
1) For Components 1 and 2, “across all CCs” needs to be removed as we did in the last meeting. The phrase “across all CCs” itself is not clear.
2) The necessity of component 3 is not clear to us. It would be better if proponent explains the motivation to add component 3.
3) For candidate values for Component 2, we still think UE doesn’t need to indicate supported value for component 2, rather, UE should support N up to Lmax without indicating any supported value for component 2.


	Apple
	42-1a needs to be aligned with 42-1. For instance, compoents 1, 2, and 3 are for ‘per CC’.

	Nokia
	Agree with other companies that intention of adding “Across all CCs” is not clear and should be removed from components 1 and 2


	Huawei, HiSilicon
	For components 1 and 2, we agree with LG that “across all CCs” needs to be removed. OK with the candidate values for each component.
We echo the question of LGe for compent 3. What is the motiviation of adding this compoenet and what possible candidate values it could have?

	Fujitsu
	Similar as 41-1, “across all CC” should be removed for component 1 and component 2.

	Xiaomi
	Prefer to keep component 3. One SP report for Rel-18 NES consists of multiple sub-reports, which is different from current SP CSI report. Hence a new capability of number of supported SP CSI report for NES should be introduced.

	NTT DOCOMO
	Agree with other companies that “across all CCs” is not necessary for component 1/2

	ZTE, Sanechips
	(1)  component 1 and component 2: we don’t think “across all CC” is needed  since this feature is defined per BWP;
(2) We think the component 3,4,5,6 in FG 42-1 are also applicable to FG 42-1a, otherwise, these value ranges are not clear for SP-CSI report. Therefore, we suggest to add them in FG 42-1a as well.

	vivo
	Component 1 and component 2: agree that “across all CCs” is not needed.



2. Issue 3: FG 42-2
After review of contributions submitted to RAN1 #115 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 Lmax 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 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 CSI codebook type (note that we also propose to use only type 1 codebook with NES)
8. Supported CSI report type
	2-33, 2-35
	Yes
	
	UE does not support power domain adaptation [for periodic and aperiodic CSI reporting]
	[Per UE, Per band]
	No
	No
	N/A
	[Component 1 candidate values for P-CSI report: FFS {2, [3,] 4 [, 6, 8]}
Component 1 candidate values for A-CSI report: FFS {2, [3,] 4 [, 5, 6, 7, 8]}
Component 2 candidate values for P-CSI report L: {2,3 4} FFS]
[Component 2 candidate value for for A-CSI report N: {[1,] 2 [,3 4]} FFS]]
[Component 3 candidate value: FFS {[1,2,3,] 4, 5, 6 … 32}
Component 4 candidate value: FFS {[8,16,24,] 32, 40, 48, … 128}
Component 5 candidate value: FFS {16,24,] 32, 40, 48, …, 128 [, 256]}
Component 6 candidate value: FFS] {[4,] 5, 6 … 64 [… 256]}
Component 7 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 8 candidate value: one or more of {Periodic}, {Aperiodic}, {Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}
Note: Component 2 implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax
Note: UE is expected to report suitable values for FG 2-33 and FG 2-35 to support CSI feedback based on CSI report sub-configuration(s).
FFS: merge FG 42-2 with FG 42-1
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	LG Electronics
	Couple of comments:
1) For Components 1 and 2, “across all CCs” needs to be removed as we did in the last meeting. The phrase “across all CCs” itself is not clear.
2) For candidate values for Component 2, we still think UE doesn’t need to indicate supported value for component 2, rather, UE should support N up to Lmax without indicating any supported value for component 2.
3) For Component 7, this is only for type 1 SD (+PD) adaptation, not for PD only adaptation. So, Component 7 is NOT needed for FG 42-2.
4) For Component 8 candidate values, since this FG is only for periodic and aperiodic CSI reporting (but not for semi-persistent CSI reporting), the irrelevant two candidate (i.e., {Semi-persistent on PUCCH}, {Semi-persistent on PUSCH}) should be removed.
5) Regarding the following newly added NOTE, it is NOT necessary if we have components 3 to 6. In my understanding, components 3 to 6 (if agreed) in this FG overrides values supported by FG 2-33 and FG 2-35.
Note: UE is expected to report suitable values for FG 2-33 and FG 2-35 to support CSI feedback based on CSI report sub-configuration(s)


	Apple
	We do not think components 3, 4, 5 and 6 are needed which should be explained by existing legacy capabilities. We only need to discuss what is the mandated values for the maximum number of CSI-RS antenna ports and CSI-RS resources per CC.

	Nokia
	· Agree with LG that intention of adding “Across all CCs” is not clear and should be removed from components 1 and 2
· Prefer to put {32, 48} in brackets for component 4 and 5.

	Huawei, HiSilicon
	For components 1 and 2, we agree with LG that “across all CCs” needs to be removed. OK with the candidate value set.
For components 3 to 6, to ensure the flexibility of acquiring different CSI(s) on gNB side, we suggest using 4 and 32 as the minimum candidate value for component 3/6 and 4/5 respectively. 
For component 7, we are ok to add the supporting of mixed codebook combination as a new components 7, and as LG suggests, it should also be included in FG 42-1a.

	Fujitsu
	Similar as we commented for FG 41-1,
· For component 1 and component 2, “across all CC” should be removed.
· For component 8, this componenent is not needed.

	Xiaomi
	Similar comment with FG42-1. Components 3, 4, 5 and 6 are not needed for NES.

	NTT DOCOMO
	· Agree with other companies that “across all CCs” is not necessary for component 1/2
· Regarding components 3-6, we are open but may be better to wait for maintenance discussion on the counting.

	Samsung
	1) Component 3/4/5/6, we think legacy UE capability can be reused in principle.
2) Component 7, we are okay to introduce capability for mixed codebook combination.
3) Component 8, we don’t  think it is necessary. According to FG2-32 basic CSI feedback, P/AP CSI feedback would be supported as mandatory, and it can be reused for NES. Regarding the SP CSI feedback, it can be optional in legacy, but we define separate FG42-1a for SP CSI feedback. Hence, we don’t need component 8.
4) Second Note, we don’t think it is necessary because FG2-33 and FG2-35 can be added as prerequisite feature groups, and the values in FG2-33 and FG2-35 can be reused for components 3~6.

	ZTE, Sanechips
	(1) component 1 and component 2: we don’t think “across all CC” is needed  since this feature is defined per BWP;


	vivo
	· Component 1 and component 2: agree that “across all CCs” is not neded.
· Component 3 to 6 is not needed since legacy capability can be used. If new capability is introduced, it seems the additional capability can only be used for NES purpose



2. Issue 4: FG 42-2a
After review of contributions submitted to RAN1 #115 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 Lmax in one CSI report configuration across all CCs
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration across all CCs
3. Maximum number of semi-persistent CSI report setting per BWP for CSI report
FFS: max number of L and/or N across all CCs
	42-2
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	[Per UE, Per band, Per FS]
	No
	No
	N/A
	Component 1 candidate values for SP-CSI report: FFS {2, [3,] 4, [5, 6, 7, 8]}
Component 2 candidate values for SP-CSI report: FFS {[1,] 2 [,3 4]}
Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
Note: Component 2 implies that the UE reports simultaneousCSI-ReportsPerCC value of at least Lmax

FFS: relationship to legacy capability simultaneousCSI-ReportsPerCC
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	LG Electronics
	Couple of comments:
1) For Components 1 and 2, “across all CCs” needs to be removed as we did in the last meeting. The phrase “across all CCs” itself is not clear.
2) The necessity of component 3 is not clear to us. It would be better if proponent explains the motivation to add component 3.
3) For candidate values for Component 2, we still think UE doesn’t need to indicate supported value for component 2, rather, UE should support N up to Lmax without indicating any supported value for component 2.


	Apple
	42-2a needs to be aligned with 42-2. For instance, compoents 1, 2, and 3 are for ‘per CC’.

	Nokia
	Agree with other companies that intention of adding “Across all CCs” is not clear and should be removed from components 1 and 2


	Huawei, HiSilicon
	For components 1 and 2, we agree with LG that “across all CCs” needs to be removed. OK with the candidate values for each component.
We echo the question of LGe for compent 3. What is the motiviation of adding this compoenet and what possible candidate values it could have?

	Fujitsu
	Similar as 41-1, “across all CC” should be removed for component 1 and component 2.

	Xiaomi
	Similar comment with FG 42-1a, we prefer to keep component 3.

	NTT DOCOMO
	Agree with other companies that “across all CCs” is not necessary for component 1/2

	ZTE, Sanechips
	(1)  component 1 and component 2: we don’t think “across all CC” is needed  since this feature is defined per BWP;
(2) We think the component 3,4,5,6 in FG 42-2 are also applicable to FG 42-2a, otherwise, these value ranges are not clear for SP-CSI report. Therefore, we suggest to add them in FG 42-1a as well

	vivo
	Component 1 and component 2: agree that “across all CCs” is not neded.



2. Issue 5: FG 42-4
After review of contributions submitted to RAN1 #115 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 and/or DRX operation based on RRC configuration [with one DTX and/or DRX configuration per cell] for single-TRP operation
	1. Support of cell DTX and/or DRX operation [with one DTX and/or DRX configuration per cell] by RRC configuration
2) Supported number of cell DTX/DRX patterns per cell group
	
	Yes
	
	UE does not support Cell DTX and/or DRX operation [with one DTX and/or DRX configuration per cell] 
	FFS
	No
	No
	N/A
	Component 1 candidate values: {cell DTX only, cell DRX only, both}

Component 1 candidate values: No 

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

Note: RAN2 may add additional details 
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	LG Electronics
	We are okay with the modification as follows:

Component 12 candidate values: {1,2} 


	Apple
	To explain single TRP operation, we think it would be better to make a note rather than in FG description.


	Nokia
	Component 2 needs to be clarified under different conditions for cell DTX only, cell DRX only, and both.

	Huawei, HiSilicon
	OK with the modification by LG.

	Xiaomi
	OK with the proposal.also OK with LG’s proposal. 

	NTT DOCOMO
	We are basically fine with the proposed updates except for component 2.
We think it should be handled by RAN2 whether the component 2 with candidate values is necessary or just defining maximum number of cell DTX/DRX patterns per cell group is sufficient.

	Samsung
	We are fine with LG’s update.

	Vodafone
	We would prefer to merge both ways of Cell DTX/DRX activation (RRC and DCI-based) in a single FG to avoid further fragmentation of this enhancement, thus FG 42-4 and FG 42-5 should be merged.

	ZTE, Sanechips
	(1) “ Supported number of cell DTX/DRX patterns per cell group”: up to 2 cell DTX/DRX patterns per cell group is agreed by RAN2, it is a RAN2 feature. So whether this component is needed should be defined by RAN2.

	vivo
	OK



2. Issue 6: FG 42-5
After review of contributions submitted to RAN1 #115 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_9 for single TRP operation
	1) Support of Cell DTX/DRX configuration activation and deactivation via DCI 2_9
	42-4
	Yes
	
	UE does not support dynamic Cell DTX/DRX operation triggered by DCI format 2_9 
	FFS
	No
	No
	N/A
	FFS: when UE supports “both” for FG42-4, whether UE supports “both” for FG42-5

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



	Company
	Comments/Questions/Suggestions

	LG Electronics
	OK

	Apple
	We prefer the following further granularity.
· Component 1 candidate values: {cell DTX only, cell DRX only, both} if UE reports ‘both’ for FG 42-4; absent otherwise

	Huawei, HiSilicon
	OK.

	Xiaomi
	OK

	NTT DOCOMO
	Proposed updates are fine for us. 
We think if UE supports “both” for FG42-4,UE supports “both” as well for FG42-5.
We prefer to keep this FG as separate one from FG42-4.

	Samsung
	Okay

	Vodafone
	We would prefer to merge both ways of Cell DTX/DRX activation (RRC and DCI-based) in a single FG to avoid further fragmentation of this enhancement, thus FG 42-4 and FG 42-5 should be merged. 
It should also be discussed how to capture the new content of DCI Format 2_9 for the additional bit used to decouple the Cell DTX/DRX and CHO enhancements. Since the aim of this extra bit is to separate the two enhancements, we would be fine t define a new FG for the support of this additional bit, however we would be fine to reuse FG 42-5, or the merged FG for RRC and DCI based activation/deactivation. 

	vivo
	OK



1. Conclusion
Agreements reached during RAN1 #115 as part of this agenda item are summarized in [22]. 
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