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1. Introduction
This summary contains background, proposals based on contributions and discussion points/proposals from moderator, according to the following:
[113-R18-NES] Email discussion on NR network energy savings – Yi (Huawei)
· 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

Please search for tag ‘FL2’ for proposals/questions of relevant discussion points. Note we will have online and offline sessions everyday during this meeting, and it is voluntary (but appreciated if you can) to provide your input/comments using the tables associated with each discussion point.
2. For information

FL2 P3-2-r2:
· For A1-1-revised for Type 2, one or more CSI-RS resources from a CSI-RS resource set for channel measurement can be associated with a same sub-configuration provided in a CSI report configuration
· Resources in the resource set for channel measurement have the same number of antenna ports
· For A1-2-revised for Type 1, all CSI-RS resource(s) (which can be one or more) in a same CSI-RS resource set for channel measurement are associated with all sub-configuration(s) provided in a CSI report configuration
· Resources in the resource set for channel measurement have the same number of antenna ports
· FFS: restriction on total number of CSI-RS resources for channel measurement in a CSI-ReportConfig and/or sub-configuration.

P9-1-remaining-DCM
· For DCI-based triggering, downselect to one of multiple from the following
· Alt 1: A triggering state corresponding to N sub-configurations is indicated via the CSI request field in DCI. Different triggering states could represent different sets of N sub-configurations.
· The DCI is UE specific (in this case, legacy DCI format applies) 
· Alt 2: A triggering state is defined and indicated via the existing CSI request field as in legacy, and a separate DCI field is used to indicate the selection of N sub-configurations.
· The DCI is UE specific (in this case, legacy DCI format applies) 
· Alt3: A triggering state is defined and indicated via the UE group-common CSI request field is used to indicate the selection of N sub-configurations.
· Alt 4: A triggering state corresponding to N sub-configurations is indicated in RRC (e.g., CSI-AssociatedReportConfigInfo for A-CSI reporting on PUSCH), DCI triggers CSI as legacy and UE selects the sub-configurations for each CSI according to the new defined sub-configuration triggering state.
· For MAC-CE based triggering/activation/sub-selection, downselect from one of the following
· Opt 1: An indication corresponding to a cycling pattern in an activation MAC-CE indicates a set of N sub-configurations such that different sets of N sub-configurations can be activated for CSI measurement and report with the same MAC-CE
· Opt 2: An indication corresponding to N sub-configurations in an activation MAC-CE indicates a set of N sub-configurations such that another MAC CE is required for activation of another set of N sub-configurations and [automatically] deactivation of the previous one
· FFS a new MAC-CE or an existing MAC-CE is used
· FFS: the indication of PUCCH resource from a set of configured resources in the CSI report triggering MAC-CE

P3-4-r1-DCM
· Support M CSIs reporting in a same report instance corresponding to M powercontroloffset value(s) provided in a NZP-CSI-RS-Resource from L_report (where 1<=M<= L_report) sub-configurations provided in one CSI report configuration.
· Each powercontroloffset is condifgured in associated with one sub-configuration.


P5-1-r1-LGe
When UE reports CSIs corresponding to multiple sub-configurations provided in a CSI report configuration, support both of the followings based on gNB’s configuration
· Report differential CQIs across the multiple sub-configurations
· FFS: details on how differential value is obtained
· Report CQI for each indicated sub-configuration
· CQI refers to legacy CQI without any Rel-18 enhancement
· FFS: details on how to map CQI(s) in a CSI report

P8-1-r1
· Downselect from the following for BM enhancements
· Case 1: Support scaling the threshold of beam failure detection and threshold of candidate beam identification for power domain network energy saving
· Case 2: Support UE to send hypothetical beam failure and/or radio link failure (RLF) reports for the indicated hypothetical power offset values.
· Downselect from the following for TCI configuration enhancement
· Method 1: Configure multiple candidate CSI-RS resources as reference signal for QCL information or for spatial relation information, and switch one of them based on L1/L2 signaling
· Method 2: Configure multiple candidate sets of TCI state(s) associated with DL/UL signal/channel and switch one of them based on L1/L2 signaling
· Method 3: Invalidate DL/UL signal/channel related to a CSI-RS resource that is deactivated or affected due to gNB’s adaptation of spatial elements

3. CSI resource/report Config and restrictions
Company proposals
	Source
	Proposals

	FUTUREWEI
	Confirm the working assumption from RAN1#112b-e: Al-1-revised and A1-2-revised are supported. it is noted that: Both A1-1-revised and A1-2-revised are applicable for both Type 1 and Type 2 SD adaptation.
Proposal 2: Support of CSI report configuration A2-1, where independent/separate CSI report configurations where each CSI report configuration corresponds to one spatial adaptation pattern.
Applicable to Periodic, Semi-persistent and Aperiodic reporting.
Proposal 5: Support the following for A1-1-power: a resource set with multiple resources is configured within a resource setting, where resources can have different power offset values.

	Nokia, Nokia Shanghai Bell
	Proposal 1: Confirm the working assumption on supporting both A1-1-revised and A1-2-revised. In addition:
•	Support A1-2-revised primarily for Type 1 SD adaptation
•	Support A1-1-revised primarily for Type 2 SD adaptation.

Proposal 10: For at least the baseline case of A1-1-revised, support restricting the CSI-RS resources, in the CSI resource set corresponding to the CSI report configuration, to have the same number of antenna ports (as in legacy).
Proposal 11: For A1-2-revised, support that different CSI-RS resources, in the CSI-RS resource set corresponding to the CSI report configuration, could have different number of antenna ports.

	vivo
	Proposal 1：support A1-1-revised for spatial element adaptation, where one resource (group) in one resource set corresponds to one spatial adaptation pattern
•	For A1-1, the NZP-CSI-RS resources in the same resource group within the resource set should be configured with same nrofports/ density/ powerControlOffset
•	For A1-1, the NZP-CSI-RS resources in different resource group within the resource set can be configured with different nrofports/ density/ powerControlOffset

Proposal 2：For A1-2, the resources in the same set should be configured the same candidate spatial adaptation patterns.

	ZTE, Sanechips
	Proposal 2: Confirm the working assumption: Al-1-revised and A1-2-revised are supported.
Proposal 3: For A1-2-revised, the restriction that all CSI-RS resources within one set are configured with same nrofPorts should not be changed.

Proposal 19: Multiple CSIs corresponding to multiple power offsets in one reporting should be supported.

	Spreadtrum Communications
	Proposal 1: Prioritize A1-1-revised.
Proposal 3: A1-1-power is not supported.

	Huawei, HiSilicon
	Proposal 6:	Confirm the work assumption that both Al-1-revised and A1-2 are supported. For type 2 SD adaptation, only A1-1 is supported. For type 1 SD adaptation, either or both of A1-2 and A1-1 can be supported, and slightly prefer A1-2.
Proposal 7:	For A1-1, each resource is associated with one SD pattern and the SD pattern can be same or different among resources within the resource set, i.e. one spatial adaptation pattern is associated with one or more CSI-RS resources in a resource set.
Proposal 8:	For type 2 SD adaptation with A1-1, one resource set contains L resource groups, where each resource group contains one or more CSI-RS resources corresponding to one spatial adaptation pattern/sub-configuration. Then same mechanism can be applied to type 1 SD adaptation with A1-1.

Proposal 15:	For power domain adaptation, support A1-2-power is sufficient.  
For power domain, L_power powercontroloffset(s) corresponding to L_power sub-configurations can be configured in a NZP-CSI-RS-Resource.  

	CATT
	Proposal 4: For Type-2 spatial domain adaptation, at least alternative A1-1-revised should be specified that each CSI-RS resource is configured and associated with only one spatial adaptation pattern.
Proposal 5: At least alternative Al-2-revised with each CSI-RS resource linked to one or more spatial adaptation patterns is used for Type-1 spatial domain adaptation.

Proposal 8: The working assumption of alternatives A1-1-revised and A1-2-revised of CSI-RS resource configuration should be confirmed, i.e., both alternatives A1-1-revised and A1-2-revised for NZP CSI-RS resource(s) for channel measurement should be specified.
Proposal 9: One or more sub-configuration of CSI report could be included in CSI report configuration for Type-1 spatial domain adaptation with each CSI-RS resource associated with one or more spatial adaptation patterns or Type-2 spatial domain adaptation with each CSI-RS resource associated with only one spatial adaptation pattern.

	Fujitsu
	Proposal 1. The CSI related enhancement(s) for the support of type 1 spatial element adaptation and type 2 spatial element adaptation are discussed separately, if necessary.
Proposal 2. A1-1-revised can be applied for both Type 1 and Type 2 adaptations.
Proposal 3. Confirm the working assumption that both Al-1-revised and A1-2-revised alternatives are supported.

Proposal 4. 
•	For A-1-1-revised, CSI-RS resources in a resource set for channel measurement can be associated with different numbers of antenna ports.
•	For A-1-2-revised, CSI-RS resources in a resource set for channel measurement should be associated with the same number of type 1 adaptation patterns.

Proposal 9. Support both A1-1-power and A1-2-power for CSI-RS resource configuration when power domain adaptation is adopted.  
Proposal 10. Support a CSI report configuration which consists of L (L≥1) sub-configurations where each sub-configuration corresponds to one power offset value.

	Intel Corporation
	Proposal 1:
•	For A1-1-revised case, the CSI-RS resource configured in a CSI-RS resource set does not need to have same number of ports for NES capable Rel-18 UEs.
Proposal 2:
•	For A1-2-revised case, a CSI-RS resource may be indicated with one or more of spatial adaptation pattern.
o	Each spatial adaptation pattern corresponds to a specific number of ports for CSI-RS resources, which is strictly equal or smaller than the number of ports configured for the CSI-RS resource.
o	The actual selection of the subset of ports for a spatial adaptation pattern are based on pre-defined set of patterns in the specification.

	Google
	Proposal 1: For A1-1 (Multiple CMRs with one spatial domain pattern per CMR), the spatial adaptation pattern should be the same for all the CMRs, and one CSI report is associated with one or more than one spatial domain patterns.
Proposal 2: For A1-1, UE shall expect the CMRs share at least the same configuration of TCI state, periodicity and slot offset, bandwidth, and power offset.

Proposal 7: Do not support A1-1 (a resource set with multiple resources is configured within a resource setting, where resources can have different power offset values) for power domain adaptation.

	China Telecom
	Proposal 1:  
Support A1-1 revised, i.e., a resource set with multiple resources is configured within a resource setting, where each resource is associated with only one spatial adaptation pattern, to be applied for both Type of SD adaptation.
Proposal 2:  
Support A1-2-revised at least be applied to the SD adaptation Type 1.
Proposal 4: 
Support to adopt the nested structure CSI-RS patterns for CSI-RS configuration for A1-2.

Proposal 8: 
The A1-1-power shouldn’t be supported for the power domain adaptation.

	AT&T
	Proposal 1: 
•	If RAN1 confirms the working assumption, separate UE capabilities should be defined for A1-1 and A1-2 whereby one is a prerequisite of the other.
•	No additional alternatives need to be supported beyond A2-2.

Proposal 4: Specification impact for Type 2 adaptation should be minimized or even avoided. 
•	It is not necessary to optimize for Type 2 in Rel. 18.

	CMCC
	Proposal 1: 
The following 3 cases should be considered for the DL transmission in the NES.
	Case 1: When DL channels are transmitted in one SD adaptation pattern, CSI-RS resources with multiple SD adaptation patterns are transmitted. 
	Case 2: When DL channels are transmitted in one SD adaptation pattern, CSI-RS resources with the same SD adaptation patterns are transmitted. Multiple CSI-RS configurations with different SD adaptation patterns can be configured. According to the indication of SD adaptation pattern changing, the updated SD adaptation pattern would be applied to both CSI-RS resources and DL channels.
	Case 3: One CSI-RS resources corresponding to multiple SD adaptation patterns. gNB can determine the specific SD adaptation pattern for the DL transmission based on the measurement of the CSI-RS resources.
Proposal 8:
Support both A1-1-revised and A1-2-revised.
At least, A1-2-revised should be supported for spatial adaptation Type 1 and A1-1-revised should be supported for spatial adaptation Type 2.

Proposal 27:
Compared with A1-2, the difference of A1-1 should be further clarified.
Proposal 28:
The multiple power offset values can be configured within the NZP-CSI-RS-Resource configurations. 
Proposal 29:
The power offset values should be the same across all the CSI-RS resources. 
Proposal 30:
How much additional resources would be occupied when the additional power offsets are assumed should be discussed.

Proposal 31: 
CSI reporting enhancement can be considered for gNB to adjust DL transmission power.
Proposal 32:
Multiple CSI reports within one CSI reporting should be supported at least for the power domain enhancements.

	LG Electronics
	Proposal #4: For a CSI report configuration with L sub-configurations to support A1-1-revised,
-	Both Type 1 and Type 2 spatial domain adaptations can be applied.
-	NZP CSI-RS resources within a CSI-RS resource set for channel measurement are grouped into CSI-RS resource subsets and each resource subset is associated with different sub-configurations.
-	NZP CSI-RS resources within the same CSI-RS resource subset are configured with the same number of APs for Type 1 and Type 2 spatial domain adaptations.

Proposal #5: For a CSI report configuration with L sub-configurations to support A1-2-revised,
-	Only Type 1 spatial domain adaptation can be applied.
-	Each sub-configuration includes port subset indication configuring which AP indexes are associated with a sub-configuration.
-	NZP CSI-RS resources within the same CSI-RS resource set are configured with the same number of APs, as in the current NR specifications.

	InterDigital, Inc.
	Proposal 1: Confirm the following working assumption: Al-1-revised and A1-2-revised are supported.
Proposal 9: Support configuration of multiple power offset values within NZP CSI-RS configuration.

	Lenovo
	Proposal 2	
Two CSI resource configurations, corresponding to whether the NES mode is activated or deactivated, are supported

Proposal 8	
Support a single CSI reporting setting corresponding to multiple higher-layer configured spatial domain adaptation patterns.
Proposal 9	
For a CSI reporting setting corresponding to multiple higher-layer configured spatial domain adaptation patterns, support one of the following alternatives
•	Alt1. Multiple CSI resource settings for channel measurement corresponding to the multiple spatial domain adaptation patterns
•	Alt2. A single CSI resource setting for channel measurement associated with one NZP CSI-RS resource set, where the NZP CSI-RS resource set further comprises multiple NZP CSI-RS resources for channel measurement corresponding to the multiple spatial domain adaptation patterns

	Apple
	Proposal 1: A1-1-revised is used for Type 2 SD adaptation only, where the multiple CSI-RS resources within the resource set are associated with different TCI-State and/or powerControlOffset and/or powerControlOffsetSS values. The restriction that the multiple CSI-RS resources within a resource set is configured with the same nrofPorts is maintained. No spec change is needed for resource configuration for Type 2 SD adaptation.

Proposal 2: A1-2-revised is used for Type 1 SD adaptation and PD adaptation only, where one CSI-RS resource can be associated with one or more hypothetical nrofPorts values or one or more hypothetical powerControlOffset values for CSI computation. If multiple CSI-RS resources are configured within one resource set, the same set of hypothetical parameters is configured.

	Qualcomm Incorporated
	Proposal 1: Only support A1-2-revised for Type 1 spatial domain adaptation and A1-1-revised for Type 2 spatial domain adaptation.

Proposal 2: When A1-1-revised is used for Type 2 spatial domain adaptation or A1-2-revised is used for Type 1 spatial domain adaptation, the resources have the same number of antenna ports if there is more than one NZP CSI-RS resource in the resource set for channel measurement.
Proposal 3: For a NZP CSI-RS resource that is derived based on port subset indication and a resource in the configured NZP CSI-RS resource set for channel measurement in A1-2-revised, its associated resource for interference measurement is the interference measurement resource (if configured) that is associated with the resource in the configured NZP CSI-RS resource set for channel measurement.
Proposal 14: One CSI report config contains L sub-configurations where a sub-configuration contains PDSCH/CSI-RS power offset delta with respect to the PDSCH/CSI-RS power offset of one or more associated CMR(s) in the NZP CSI-RS resource set for channel measurement.
· PDSCH/CSI-RS power offset delta is the power reduction amount that is applied to the PDSCH/CSI-RS power offset of the associated CMR(s).
· The number of occupied CPUs is where K_(s,n) is the total number of NZP CSI-RS resources for channel measurement referred by the nth sub-configuration for CSI measurement and N is the number of sub-configurations for CSI measurement and reporting.

	OPPO
	Proposal 1: At least for A1-1-revised, legacy alignment restriction among different NZP-CSI-RS resources within the same resource set should be taken away.

Proposal 5: Consider 3dB or 5dB as the power offset change step size, e.g. -5dB, -3dB, 3dB, 5dB.
Proposal 7: For indicating CSI-RS power change, the A1-1-power can be considered as a straightforward solution, where the legacy power offset value range needs to be revisited.

	Samsung
	Proposal 2: For A1-1-revised, multiple resources within a resource set can be configured with different numbers of antenna ports, i.e., the legacy restriction on the same number of ports is relaxed.
Proposal 3: RAN1 does not further pursue A1-1-power.

Proposal 4: For A1-2-revised, a UE can be provided multiple CSI-RS resource sub-configurations from a single CSI-RS resource configuration, which correspond to Type-1 SD adaptations, via CDM group level antenna port subset indication. 
Proposal 5: For A1-2-revised, a UE can be provided multiple CSI-RS resource sub-configurations which correspond to Type-2 SD or PD adaptations by configuring more than one powerControlOffsetSS and powerControlOffset values in a given single CSI-RS resource configuration.   

Proposal 8: RAN1 does not further pursue A2-1.
Proposal 9: For A2-2, a UE can be provided one or more of CSI report sub-configurations for a number of CSI-RS resource sub-configurations including parameters related to codebook configurations and/or CSI report quantities.
Proposal 10: For A2-2, a UE can be provided one or more of a number of active panels, ng, for typeI-MultiPanel codebook.
Proposal 14: For A2-2, a UE can be provided one or more of CSI report sub-configurations with separate CQI table indication.   

	Ericsson
	Proposal 7	: For SD adaptation, confirm the working assumption (from RAN1#112-bis-e) that both A1-1-revised and A1-2-revised are supported.
Proposal 8	: For Type-1 SD adaptation, support A1-2-revised (agreed in RAN1#112bis-e meeting).
Proposal 16:	For Type-2 SD adaptation, support A1-1-revised (agreed in RAN1#112bis-e meeting).
Proposal 17:	For Type-2 SD adaptation, support a sub-configuration within CSI-ReportConfig that indicates to the UE that it should report multiple CSIs in case a trigger state points to a CSI-RS resource set within CSI-ResourceConfig that contains multiple CSI-RS resources. 
a. For example, the new reportQuantity in the sub-configuration can be called ‘multi-RI-PMI-CQI.’ The UE uses the legacy parameter reportQuantity if the trigger state does not indicate a sub-configuration.

Proposal 18:	Type 1 SD and PD adaptations can be jointly configured (in sub-configurations) and reported.

Proposal 2:	For PD adaptation, support one CSI report configuration (CSI-ReportConfig) containing one or multiple CSI report sub-configurations where each sub-configuration corresponds to a different powerControlOffset.

	NTT DOCOMO, INC.
	Proposal 1:
	Confirm the working assumption to support both of Al-1-revised and A1-2-revised. 
Proposal 2:
	RAN1 should strive a common configuration design to support both Type 1 and Type 2 adaptation.  

	Transsion Holdings
	Proposal 2: A1-2-revised only can be applied to Type 1 SD adaptation.
Proposal 3: A1-1-revised can be applied to both Type 1 SD adaptation and Type 2 SD adaptation.

	Panasonic
	Proposal 4: Specific restriction on the CSI-RS ports of the spatial adaptation patterns is not needed for UE complexity reduction.

Proposal 15: A1-2-power is already able to support below approaches for power offset value(s) configuration/indication, which can be proposed to be further studied:
-	A1-1-revised-power: A resource set with multiple resources is configured within a resource setting, where each resource is associated with only one spatial adaptation pattern. One or more power offset values are configured for the resource set.
	If power offset value and spatial adaptation pattern associated is RRC configured, one power offset is configured for each resource/spatial adaptation pattern. L1 indication then selects the spatial adaptation pattern(s).
	If power offset value and spatial adaptation pattern associated is L1 indicated, L1 indication provides the power offset values for each selected/triggered CSI-RS resource/spatial adaptation pattern.
-	A1-2-revised-power: One or more resources can be configured in a resource set within a resource setting, and each resource can be associated with more than one spatial adaptation patterns. One or more power offset values are configured for the resource set.
	If power offset value and spatial adaptation pattern associated is RRC configured, one power offset is configured for each spatial adaptation pattern. L1 indication then selects the spatial adaptation pattern(s).
	If power offset value and spatial adaptation pattern associated is L1 indicated, L1 indication provides the power offset values for each selected/triggered spatial adaptation pattern.
Proposal 11: Common CSI report configuration framework should be supported for Type 1 and Type 2 adaptation.

	ITRI
	Proposal:
•	For NZP-CSI-RS resource(s) for channel measurement supporting spatial adaption patterns A1-1-revised,
	At least Type 1 spatial domain adaption can be supported.
	Type 2 spatial domain adaption can also be considered.
•	For NZP-CSI-RS resource(s) for channel measurement supporting spatial adaption patterns A1-2-revised,
	Both Type 1 and Type 2 spatial domain adaption can be supported.

	ETRI
	Proposal 1: For CSI-RS resource configuration enhancements, take one of the following options:
o	Option 1 (preferred): Do not confirm the working assumption. Support A1-2-revised only for both Type 1 and Type 2 SD adaptations
o	Option 2: Support A1-2-revised for Type 1 SD adaptation
-	FFS: which alternative(s) to apply for Type 2 SD adaptation

Proposal 2: Allow different number of ports across multiple resources within the same resource set if A1-1-revised for Type 1 SD adaptation is supported.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 1: Regarding A1-1-revised, for details on the association, each spatial adaptation pattern can be associated with an individual CSI-RS resource so that UEs can be enabled to provide report(s) with respect to one or more of the CSI-RS resources.
Proposal 2: Regarding A1-2-revised, for details on the association, multiple spatial adaptation patterns can be associated with a single CSI-RS resource while different subsets of the CSI-RS resource can be configured corresponding to each spatial adaptation pattern so that UEs can be enabled to provide report(s) with respect to one or more of the configured subsets of the CSI-RS resource.

	CEWiT
	Proposal 1: A CSI-RS resource set with multiple resources, where each resource corresponding to only one spatial adaptation pattern (A1-1-revised) for both type 1 and type 2 spatial adaptation is supported.

Proposal 5: Multiple power offsets of signals/channels at gNB corresponding to different set of frequency and time resources is supported.



FL summary
#1 (Closed)Applicability of A1-x-revised

Whether or not to confirm the Working Assumption about support of A1-1-revised and A1-2-revised? There are vast support to confirm it although two companies does not consider so. 
· Positive: FW, NOK, vivo, ZTE, HW, CATT, Fujitsu, CTC, AT&T (UE capabilities perspective), CMCC, LGe, IDG, Apple, QC, SS, E//, DCM, Transsion, ITRI
· Negative: SPRD, ETRI

Also how they are applicable when different configuration approaches are used for each type of SD adaptations, are further explained in the following cases. 
to support A1-1-revised for Type 1 SD adaptation 
· Positive: HW, Fujitsu, LGe, SS, [ZTE], CTC, Transsion, ITRI, CEWiT
· Negative: QC (RRC inefficiency), 

to support A1-2-revised for Type 2 SD adaptation?
· Positive: FW, SS
· Negative: [Apple (redundant work)]

FL1 P3-1
· Confirm the working assumption 
· Al-1-revised and A1-2-revised are supported

	Company
	Comments

	Lenovo
	Support

	Nokia/NSB
	Support FL1 P3-1.
In addition, we prefer to have a clear ‘cut’ between A1-1-revised and A1-2-revised with respect to Type 1 and Type 2 SD adaptations. Specifically, we think that:
•	A1-2-revised should be (primarily) supported for Type 1 SD adaptation
•	A1-1-revised should be (primarily) supported for Type 2 SD adaptation.

	Apple-FL1
	According to our understanding, A1-1-revised can support both Type 1 and Type 2 SD patterns, and Type 2 SD can only use A1-1-revised. 
If the working assumption is to be confirmed, it means that A1-2-revised should at least support Type 1.
If A1-1-revised is only configured to support Type 2 SD adaptation, the restriction that same nrofPorts are configured for the resources in the resource set can be maintained. Thus there could be no change to the current spec in terms of the resource configuration for A1-1-revised. The only spec change is to allow a resource set with multiple resources and each resource can be associated with multiple SD patterns. 
Otherwise, if A1-1-revised also supports Type 1 SD adaptation, the restriction that same nrofPorts cannot be maintained. However, in this case, is there more benefit to additionally support A1-1-revised for Type 1 on top of A1-2-revised? 
We think the working assumption can be confirmed once the group have a consensus on the above issues clearly.

	Samsung
	Support

	Qualcomm0
	We don’t support to confirm the working assumption. By confirming the WA, our understanding is that both alternatives will be applied to Type 1 adaptation and both alternatives will be applied to Type 2 adaptation. Then it should be well understood that A1-2 can’t work for Type 2 adaptation. Furthermore, we don’t see benefits of A1-1 over A1-2 for Type 1 adaptation. Indeed, A1-1 has higher RRC signaling overhead for NZP CSI-RS resources for channel measurement and associated resources for interference measurement, which contradicts initial motivation of signaling overhead reduction with the new CSI report config.
From our perspectives, we should spend discussion time on FFS point of the working assumption. We are fine to confirm the WA if the following is pursued:
· Confirm the working assumption with the following clarification:
· A1-2-revised is supported for Type 1 SD adaptation.
· A1-1-revised is supported for Type 2 SD adaptation.  

	Spreadtrum1
	It seems the spatial adaptation pattern for Type 1 is ports pattern, e.g. N1/N2 in codebook. But, we are not sure what definition of the spatial adaptation pattern for Type 2. Could we provide the definition for alignment purpose?
We are OK FL’s clarification that “if A1-1-revised also supports Type 1 SD adaptation, the restriction that same nrofPorts cannot be maintained”. We can live with the confirmation of working assumption, if above question can be clarified.

	Xiaomi
	Support it. 

	InterDigital
	Support

	DCM
	Support FL’s proposal. 

	New H3C
	We have the similar view with Spreadtrum. Please proponent can clarify what definition of the spatial adaptation pattern for Type 2 in detail.

	Spreadtrum2
	For progress, we would like to show our understanding.
We are fine for Apple’s clarification that “if A1-1-revised also supports Type 1 SD adaptation, the restriction that same nrofPorts cannot be maintained”. So:
A1-1-revised can support Type 1 and Type 2, but A1-1-revised has large spec impact on supporting Type 1. => A1-1-revised only for Type 2. It is OK as proposal said.
However, we don’t understand why Al-2-revised cannot support Type 2.
· Defintion-1 for Spatial adaptation pattern: Spatial adaptation pattern is pattern of logical antenna ports for both Type 1 and Type 2.
· If A1-2-revised supports Type 2, it is meaningless that each CSI-RS resource corresponds to multiple patterns of logical antenna ports, and Type 2 is supported by multiple CSI-RS resources, which is transparent to UE.
· Defintion-2 for Spatial adaptation pattern: Spatial adaptation pattern is pattern of logical antenna ports for Type 1, but Spatial adaptation pattern is pattern of antenna elements for Type 2.
· If A1-2-revised supports Type 2, each CSI-RS resource corresponds to multiple patterns of antenna elements.
We suppose Definition-2, so we think A1-2-revised can support Type 2. Maybe, proponents of proposal suppose Definition-1, so we think A1-2-revised is not necessary to support Type 2. That’s also why we think definition of Spatial adaptation pattern for Type 2 should be clarified.

	CEWiT
	According to our understanding, A1-1-revised can support both Type 1 and Type 2 SD patterns, the advantage of using A1-1 for type 1 over A1-1 for type 1 is accurate CSI feedback. Since there will be dedicated resources for different adaptations.

	ETRI
	We think Type 2 SD adaptation can be realized based on A1-2-revised by associating one CSI-RS resource with multiple sub-configurations having the same number/subset of ports. So our first preference is to have a single solution, A1-2-revised, for both Type 1 and Type 2 adaptation.
We are also okay with the proposal with Qualcomm’s update.



#2 Restriction w.r.t. number of antenna ports

Regarding whether to keep the restriction of same number of antenna ports as legacy, when multiple NZP-CSI-RS resources within the resource set are configured
· Positive: vivo (and for A1-2 with same patterns configured in a set), CMCC (also same powerControlOffset), LGe (nrofports), Apple (same nrofPorts, different TCI states/powerCntrolOffset/ powerCntrolOffsetSS), Nokia (for A1-1-revised), ZTE (nrofPorts for A1-2-revised), QC (also the association with resource for IM is kept),
· Negative: SS, Nokia (for A1-2-revised), Fujitsu (for A1-1-revised), Intel (for A1-1-revised), OPPO (for A1-1-revised), Pana, ETRI (for A1-1-revised for Type 1)

Most companies discuss the restriction or possible relaxation from support of A1-1-revised or A1-2-revised with multiple SD patterns perspective. However, if we look into one specific SD pattern, the legacy operation allows that multiple CSI-RS resources for channel measurement can be configured in a CSI-RS resource set but having the same number of antenna ports (as if a SD pattern) for UE complexity ease when it is used for proper CSI selection/CSI-RS beam determination by port virtualization. 

Therefore, for a specific SD pattern, if there are multiple resources configured, it seems reasonable to keep the restriction of same #APs regardless of A1-1-revised for A1-2-revised. Also, some further discussion seems needed w.r.t. TCI states/powerCntrolOffset/CSI-RS resource for IM etc.  

FL1 P3-2
Support more than one CSI-RS resources can be associated with a same SD pattern for both A1-1-revised and A1-2-revised where at least the resources correspond to a same SD pattern have the same number of antenna ports
· FFS: other restrictions for resources corresponding to a same SD pattern
· FFS: any restrictions are needed for the resources corresponding to different SD patterns
· Note: this is not intended for discussion of UE capability restriction e.g. total number of CSI-RS resources

	Company
	Comments

	Lenovo
	The meaning of “at least the resources correspond to a same SD pattern have the same number of antenna ports” is not clear to us. In NES discussions, an “SD pattern” corresponds to a specific antenna layout (w.r.t. port indexing as well as mapping of the physical antennas to a port). 
To clarify, we are OK with the following
FL1 P3-2
Support more than one CSI-RS resources can be associated with a same SD pattern for both A1-1-revised and A1-2-revised where at least the resources correspond to a same SD pattern have the same number of antenna ports
· FFS: other restrictions for resources corresponding to a same SD pattern
· FFS: any restrictions are needed for the resources corresponding to different SD patterns
· Note: this is not intended for discussion of UE capability restriction e.g. total number of CSI-RS resources

	Nokia/NSB
	We don’t prefer the direction of FL1 P3-2 as we are not sure about the real use case where multiple CSI-RS resources would need to be associated with the same spatial pattern.
Also, the discussions should be more on whether for A1-1-revsied and A1-2 revised, there is a need or not for restrictions on the number of antenna ports. Our views in that regard are as follows:
· For A1-1-revised, which is more suitable for Type 2 spatial adaptation, the CSI-RS resources would need to have same antenna port subset but different number of antenna elements. Hence, at least for this baseline case, the CSI-RS resources would need to be associated with a same number of ports. 
· On the other hand, for A1-2-revised, which is more suitable for Type 1 spatial adaptation, one CSI-RS resource would be associated with different antenna port subsets. And there is no restriction on configuring multiple CSI-RS resources in the same CSI report configuration for this case, where these multiple CSI-RS resources could be associated with different antenna port subsets/sets, and thus possibly to different number of antenna ports. One example of use case with different number of antenna ports would be to have: 
· 16-port CSI-RS resource(s) which corresponds to sub-configurations with 16, 8, and 4 ports. 
· 8 port CSI-RS resource(s) which corresponds to sub-configurations of 8 and 4 ports. 
When the gNB decides based on CSIs obtained from the 16-port CSI-RS transmission that operating with 8 ports is suitable, the 8-port CSI-RS resource would allow the gNB to obtain CSIs from an 8-port CSI-RS transmission without necessarily needing to switch back to 16 ports.

	Apple-FL1
	We think the main bullet may go a little bit too far that it complicates the spec design, and this proposal may have implication that it needs to be explicitly indicated of the SD patterns. Otherwise, we don’s see how this is going to impact spec design. 
What’s more, we think with this proposal, whether the CSI-RS resources in one resource set should have the same or different nrofPorts is still unclear.
If A1-1-revised support both Type 1 and Type 2, the resources should have different nrofPorts, otherwise, the resources can have same nrofPorts. Our preference is to support A1-1-revised for Type 2 only. 
For A1-2-revised, our understanding is that only one CSI-RS resource with multiple values of nrofPorts is enough to represent multiple SD patterns, therefore it needs to be clarified that what is the use case or intention to support multiple CSI-RS resources here. We understand the motivation to configure multiple resource in this case is to support digital precoder change among CSI-RS resources. In this case, the same nrofPorts is still maintained for UE. 
We think further discussion on the supported SD patterns for A1-1-revised and A1-2-revised is more important than agreeing with this proposal.

	Samsung
	It is a common understanding that a resource set can include multiple resources having same number of APs. The proposal is fine but we don’t see much value to agree on. 

	Qualcomm0
	The first part of proposal seems contradicting RAN1#112b agreement for A1-1-revised (“each resource is associated with only one spatial adaptation pattern”) while it repeats RAN1#112b agreement for A1-2-revised. 
The “where” part should be the focus of the discussion, and we suggest discussing the restriction for each alternative and each adaptation type. From our perspective, at least when A1-1-revised is used for Type 2 spatial domain adaptation or A1-2-revised is used for Type 1 spatial domain adaptation, the NZP CSI-RS resources have the same number of antenna ports if the NZP CSI-RS resource set for channel measurement has more than one resource. In addition, RAN1 should discuss restriction on the number of NZP CSI-RS resources for channel measurement that can be configured in CSI report configuration. Therefore, we suggest the following proposal:

Suggested proposal:

At least when A1-1-revised is used for Type 2 spatial domain adaptation or A1-2-revised is used for Type 1 spatial domain adaptation, the NZP CSI-RS resources have the same number of antenna ports if the NZP CSI-RS resource set for channel measurement has more than one resource.
· FFS: restriction on the number of NZP CSI-RS resources for channel measurement that can be configured in CSI report configuration.

	Spreadtrum1
	Share similar view as Nokia. This proposal goes a strange direction. We also share the similar view as Samsung that it is not so valuable.

	Xiaomi
	The intention of the proposal is not clear to us. If we understand correctly, the port index of one SD pattern is identical. It is natural that the CSI-RS resources corresponding to one SD pattern should have the same number of antenna ports. More clarification would be appreciated.
For different SD patterns, at least same number of antenna ports within the resource set for A1-1 revised should be supported. For A1-2-revised, one CSI-RS resource can be associated with different SD patterns. Accordingly, one CSI-RS resource may be associated with different number of antenna ports. Restrictions on the number of antenna ports for A1-2 revised need further discussion.

	DCM
	Share the same view Samsung. 

	New H3C
	Share the similar view with Samsung

	CEWiT
	We are not much clear with the association of multiple CSI-RS with the same spatial pattern.
For A1-1-revised, which is suitable for both Type 1 and Type 2 spatial adaptations, the CSI-RS resources should have different antenna port subset for type 1 adaptation for accurate CSI feedback and should have different number of antenna elements for type 2 adaptations. Hence, the CSI-RS resources should be associated with different SD pattern. 
For A1-2-revised, we share similar view with Nokia/NSB that the resources within the resource sets may have different sub sets of ports and hence different resources within a resource sets should be associated with different  number of ports or SD pattern for accurate CSI measurements.



FL2
Legacy case specified in TS 38.214, Clause 5.2.1.4
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[image: ]
Question 1: do we stills support that multiple resources corresponding to the same number of antenna ports with UE determining one CRI in the context of NES?
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P3-2-r1:
· For both A1-1-revised and A1-2-revised, multiple CSI-RS resources can be configured in a same CSI-RS resource set corresponding to a same sub-configuration provided in a CSI report configuration, such that for each sub-configuration, a UE determines one CRI among those resources, as legacy.

FL2 P3-2-r2:
· For A1-1-revised for Type 2, one or more CSI-RS resources from a CSI-RS resource set for channel measurement can be associated with a same sub-configuration provided in a CSI report configuration
· Resources in the resource set for channel measurement have the same number of antenna ports
· For A1-2-revised for Type 1, all CSI-RS resource(s) (which can be one or more) in a same CSI-RS resource set for channel measurement are associated with all sub-configuration(s) provided in a CSI report configuration
· Resources in the resource set for channel measurement have the same number of antenna ports
· FFS: restriction on total number of CSI-RS resources for channel measurement in a CSI-ReportConfig and/or sub-configuration.


	Company
	Comments

	DOCOMO
	Support FL’s proposal. 

	
	

	
	

	
	

	
	

	
	





#3 CSI report configuration framework
For CSI report configuration, the following was proposed:
1) Support a single CSI reporting configuration/setting configuration corresponding to multiple higher-layer configured spatial domain adaptation patterns
· CATT, CMCC
2) Support A2-1 where independent/separate CSI report configurations where each CSI report configuration corresponds to one spatial adaptation pattern.
· Positive: FW, 
· Negative: SS, AT&T

FL1 Q3-2: FL understanding is that the 1) proposal has been agreed, the benefit of A2-1 compared to A2-2 as proposed in 2) may need further justification. Different view can be shared using the table below.
	Company
	Comments

	Lenovo
	We already agreed to introduce CSI sub-configurations. At least a flavor of (2) can be supported via legacy specification. Prefer to focus on (1) only

	Apple-FL1
	We think 1) is the CSI-ReportConfig with multiple sub-configurations under current discussion, 2) can be supported by current spec. 

	Samsung
	Share the same view as FL

	Spreadtrum1
	Share the same view as FL

	DCM
	Share the same view as FL

	ETRI
	Share the same view as FL



#4 PD adaptation in a same framework
Regarding how to incorporate PD adaptation into the same framework, 
1) in general, support multiple CSIs in a same report instance based on a single report configuration similarly to that for SD adaptation seems desirable. Details could be to enable [M] powercontroloffset values provided in a NZP-CSI-RS-Resource corresponding to [L_report] sub-configurations provided in one CSI report configuration
· Positive: ZTE, HW, Fujitsu, CMCC, LGe, QC, IDG, SS, E//, 
· FFS: Association details, e.g. # of additional resources per additional power offsets (CMCC), power offset delta (QC)
2) whether or not to support A1-1-power: a resource set with multiple resources is configured within a resource setting, where resources can have different power offset values
· Positive: FW, Fujitsu, CEWiT, OPPO
· Negative: SPRD, HW, Google, SS
· Clarification: CMCC, Pana
FL consider there seems no need to further have an explicit agreement for support of A1-1-power, if the PD adaptation can be in a same framework as SD adaptation already, by A1-2-power plus A1-x-revised.

FL1 P3-4
Support multiple CSIs reporting in a same report instance based on a single report configuration by [M] powercontroloffset values provided in a NZP-CSI-RS-Resource corresponding to [L_report] sub-configurations provided in one CSI report configuration.

	Company
	Comments

	Lenovo
	Support

	Nokia/NSB
	The scope of the proposal should be clarified.
For Type 1 SD adaptation, we don’t support / see the need for configuring M powercontroloffset per CSI-RS resource. A single powercontroloffset would be enough (considered for the sub-configuration with largest number of antenna ports), and the UE could then simply derive the powercontroloffset for sub-configurations with lesser number of antenna ports (and corresponding to a same CSI-RS resource).
For Type 2 SD adaptation, we haven’t yet agreed on using ‘sub-configuration’. Anyhow, for this type, different CSI-RS resource would be used for the different spatial patterns, and each CSI-RS resource would anyhow be associated with a powercontroloffset.
The proposal seems more suitable for PD adaptation – but also there no explicit agreement yet on using ‘sub-configuration’.

	Apple-FL1
	We understand the proposal is to achieve same design framework for PD and SD reporting. Thus, it is suggested to use similar wording as SD agreements
FL1 P3-4-rev
Support multiple[M] CSIs reporting in a same report instance based on a single report configuration by associated with [M] powercontroloffset value(s) provided in a NZP-CSI-RS-Resource corresponding to from [L_report] (where 1<=M<= L_report) sub-configurations provided in one CSI report configuration.


	Samsung
	Support. 

	Qualcomm0
	It is reasonable to have common CSI reporting framework for spatial adaptation and power adaptation. Since the CSI framework for spatial domain still has many remaining aspects to sort out, we suggest making some high level agreement on CSI report reporting leveraging the one for spatial domain, and focusing on the following FFS agreed last meeting:
·  FFS: Details of how the different power offset values(s) are configured/indicated.

Our suggested proposal:
Reuse CSI reporting framework for Type 1 spatial adaptation using A1-2-revised in principle with at least the following difference:
· Sub-configuration contains powerControlOffset value for NZP CSI resource in resource set for channel measurement.
· FFS: whether one powerControlOffset value is associated with one or multiple NZP CSI-RS resources for channel measurement.    

	Spreadtrum1
	The spatial adaptation pattern in Type 2 means power pattern? If so, we are fine for using the same framework.

	Xiaomi
	Prefer to postpone it. In previous meeting, only A1-2-power has been confirmed while A1-1-power is still FFS. It is better to first discussion the CSI-RS resource configuration for power domain adaptation first.

	InterDigital
	Fine with the revision proposed by Apple

	DCM
	We think that on top of the legacy powercontroloffset configured in a NZP-CSI-RS resource, the other power offset values/assumptions should be configured in the report sub-configuration. We do not need to change the definition of IE of NZP-CSI-RS resource.   

	New H3C
	Support

	ETRI
	For spatial domain adaptation, we have already agreed to add the port subset indication to CSI report configuration (each sub-configuration), which was a property of CSI-RS resource configuration in the legacy specification. So the same approach can be applied to the power domain adaptation as well, i.e., a sub-configuration can have a powercontroloffset. In that sense, Qualcomm’s direction is preferred.

	FL2
	P3-4-r1
· Support M CSIs reporting in a same report instance corresponding to M powercontroloffset value(s) provided in a NZP-CSI-RS-Resource from L_report (where 1<=M<= L_report) sub-configurations provided in one CSI report configuration.
· Each powercontroloffset is associated with one sub-configuration.

	DCM
	We slightly prefer that the power offset should be only configured in each sub-configuration as the power offset is just for CSI deriving. 
There is no need of configuring multiple powercontroloffsets in one NZP-CSI-RS resource. 
We suggest the following update.  
· Support M CSIs reporting in a same report instance corresponding to M powercontroloffset value(s) provided in a NZP-CSI-RS-Resource from L_report (where 1<=M<= L_report) sub-configurations provided in one CSI report configuration.
· Each powercontroloffset is condifgured in associated with one sub-configuration.




4. Sub-configuration for an SD/PD adaptation
Company proposals
	Source
	Proposals

	FUTUREWEI
	Observation 1: Each report sub-configuration corresponds to a specific NZP CSI-RS resource configuration that is characterized by a subset of the antenna ports. 
Proposal 3: Support the reuse of existing RRC CodebookConfig IE to provide the necessary parameters for the CSI report configuration of the sub-configuration for SD adaptation for both N1, N2 for single-panel and N1, N2, Ng for multi-panel. In addition, support the following:
•	Port subset indication for both A1-2 and A1-1 for Type 1 SD
•	No Port subset indication is needed for Type 2 SD

	Nokia, Nokia Shanghai Bell
	Proposal 2: For CSI report configuration for Type 1 spatial adaptation, assuming A1-2 is used (i.e., CSI-RS resource can be associated with more than one spatial adaptation patterns), for each sub-configuration, we propose to utilize:
•	Explicit indication for N1, N2 for single-panel and N1, N2, Ng for multi-panel.
Proposal 3: For CSI report configuration for Type 1 spatial adaptation, assuming A1-2 is used (i.e., CSI-RS resource can be associated with more than one spatial adaptation pattern), for antenna port indication of each sub-configuration, consider at least one of the following alternatives:
•	Alt.1: Explicit indication of antenna port subset
•	Alt.2: Leverage ZP-CSI-RS framework and configuration to provide antenna port subset indication
Proposal 4: For CSI report configuration for Type 1 spatial adaptation, support configuring different codebook subset restrictions and different rank restrictions for different sub-configurations.
Proposal 5: For CSI report configuration for Type 1 spatial adaptation, we prefer to have codebook type as common/same for all sub-configurations.
Proposal 6: For CSI report configuration for Type 1 spatial adaptation, support report quantity to be common/same for all sub-configurations.
Proposal 7: For CSI report configuration for Type 1 spatial adaptation, support configuring different sub-band configurations (or more generally reportFreqConfiguration) for different sub-configuration. 
•	This doesn’t preclude two or more sub-configurations to have the same sub-band configuration.
Observation 4: When considering muting of ports from a set of CSI-RS antenna ports to obtain an antenna port subset corresponding to a sub-configuration/ spatial pattern, it would be important to keep enough flexibility so that the muting could be done from both polarizations, in order to keep/exploit polarization diversity.
Proposal 8: Discuss whether any restriction is needed regarding muting of ports from a set of CSI-RS antenna ports to obtain an antenna port subset corresponding to a sub-configuration/ spatial pattern.
Proposal 9: For Type 2 spatial adaptation, each sub-configuration includes or corresponds to a CSI-RS resource.

	vivo
	Proposal 3: One CSI report configuration includes multiple sub-configurations, where each sub-configuration at least includes the following in spatial domain: 
•	For A1-1,
	Group identity of NZP CSI-RS resource(s) in a resource set for channel measurement
	codebookConfig (including codebookSubsetRestriction/ ri-Restriction )
•	For A1-2：
	port subset indication
	codebookConfig (including codebookSubsetRestriction/ ri-Restriction )

Proposal 4: For A1-2, consider distinguishing different spatial adaptation patterns by indicating port subset, including indicating
•	port Id
•	CDM group Id
•	N1, N2, Ng
•	antenna port shutdown pattern Id

Proposal 13: One CSI report configuration includes multiple sub-configurations, where each sub-configuration at least includes the following in power domain:
•	For A1-1,
	Group identity of NZP CSI-RS resource(s) in a resource set for channel measurement
	powerControlOffset
•	For A1-2：
	powerControlOffset

	ZTE, Sanechips
	Proposal 4: For CSI report configuration, if L>1 in a CSI report configuration, port subset indication (e.g., a bitmap) is explicitly included in each sub-configuration for Type 1 SD adaptation.
Proposal 5: To reduce signaling overhead and guarantee performance, each bit in a bitmap corresponds to two ports with different polarization directions but in same position.

	Huawei, HiSilicon
	For a CSI report config with L sub-configuration(s), support L_max=8 in the specifications.
Proposal 9:	Group identity of NZP CSI-RS resource(s) in a resource set should be included for each sub-configuration in CSI report configuration for type 2 SD, by which each group corresponds to one identical spatial adaptation pattern.
Proposal 10:	For CSI report configuration, if L>1 in a CSI report configuration, group identity of NZP CSI-RS resource(s) in a resource set for channel measurement is included for each sub-configuration for Type 1 SD adaptation when A1-1 is used.
Proposal 11:	Support one of the following options for port subset indication for each sub-configuration in CSI report configuration for A1-2 with type 1 SD:
•	Option 1: CDM group indication and/or OCC index indication
•	Option 2: Row/column indication and/or port pattern indication of row/column
Proposal 12:	For CSI report configuration, if L>1 in a CSI report configuration, sub-configuration for Type 1 SD adaptation does not include codebook subset restriction and supported codebook types. 
Proposal 13:	For CSI report configuration, if L>1 in a CSI report configuration, sub-configuration for Type 1 SD adaptation does not include reportFreqConfiguration.

	CATT
	Proposal 2: For spatial domain adaptation with Type-1 spatial domain adaptation, the pattern of CSI-RS antenna ports should be configured to UE based on the mapping of the row/column of antenna array to the antenna ports.

Proposal 12: The N1, N2, Ng should be configured by explicit indication.
Proposal 13: The rank restriction of each sub-configuration needs to be configured in each antenna pattern for dynamic spatial domain adaptation.

Proposal 14: For alternative A1-1-revised of CSI-RS resource configuration, CRI associated with spatial adaptation pattern for each sub-configuration as spatial domain adaptation indicator and active antenna port indicator could be supported in the CSI report. 
Proposal 15: The codebook subset restriction parameters need to be configured in each sub-configuration for each antenna pattern for dynamic spatial domain adaptation.

	Fujitsu
	Proposal 5. The following can be included in each sub-configuration for type 1 spatial element adaptation:
•	N1, N2 for single-panel and N1, N2, Ng for multi-panel or codebook subset restriction
o	Note: The value of (N1, N2) or (N1, N2, Ng) can be implicitly derived from codebook subset restriction
•	Port subset indication when A1-2-revised is used or CSI-RS resource identity when A1-1-revised is used
o	Explicit indication in the form of bitmap can be supported
•	Supported codebook types for PMI
o	For multi-CSI (N>1), only Type-1 codebook is supported

	Intel Corporation
	Proposal 3:
•	Limit to maximum of 16 spatial adaptation pattern per cell.
Proposal 4:
•	One combination of antenna port (hypothesis) and PDSCH to CSI-RS RE power offset (hypothesis) should be treated as one spatial adaptation pattern for CSI-RS configuration.

	Google
	Proposal 3: Support to include the rank restriction in each sub-configuration.

	NEC
	Proposal 1: Support that subset of CSI-RS patterns was defined based on the number of antenna ports.

	CMCC
	Proposal 11:
Rank restriction could be different from different SD adaptation mode in type 1 SD. Then rank restriction can be included in the sub-configuration.

Proposal 12:
The supported codebook types for PMI should be the same across the CSI report sub-config. Then the supported codebook types for PMI should not be included in the CSI report sub-configuration.

Proposal 13:
The report quantity should be the same across all the CSI report sub-config. Then the report quantity should not be included in the sub-config. 

Proposal 14:
The reportFreqConfiguration should be at least the same across the sub-config and not included in the sub-config. 

Proposal 15:
Considered limited number of CSI-RS ports in the SD type 1 in power saving mode, it can only support wideband mode for the reportFreqConfiguration.

	LG Electronics
	Proposal #6: For a CSI report configuration that contains multiple CSI report sub-configurations where each sub-configuration corresponds to a different number of antenna ports, independent/separate CodebookConfig higher layer parameters are configured for each sub-configuration.
Proposal #7: For a CSI report configuration with L sub-configurations to support A1-2-revised with Type 1 spatial domain adaptation, discuss at least following issues.
-	How to signal port subset indication (i.e., how to signal ON/OFF status for each antenna port)
-	How to adjust antenna port mapping considering codebook construction based on antenna ports with ON status
Proposal #8: For a CSI report configuration with L sub-configurations to support A1-2-power,
-	Each NZP CSI-RS resource within a resource set for channel measurement can be configured with L power offset values between CSI-RS and PDSCH.
-	Each sub-configuration includes power subset indication and n-th sub-configuration is associated with n-th power offset value configured for each CSI-RS resource.


Proposal #10: Support separate/individual configuration of reportQuantity and reportFreqConfiguration higher layer parameters for each sub-configuration.
-	For reportQuantity configuration, each CSI quantity can be configured as one of {common, separate, differential, omitted}.

	Apple
	Proposal 9: The following are to be included for each sub-configuration for Type 1 SD adaptation, 
	CodebookConfig
	Port subset indication (if A1-2 is supported), both explicit indication based on bitmap and implicit derivation can be considered
For Type 2 SD adaptation, an associated CSI-RS resource ID is to be included in each sub-configurations. 
Proposal 10: For other contents not configured in the sub-configuration, use the value configured in the CSI report config.

	InterDigital, Inc.
	Proposal 2: Support explicit configuration of multiple port subset indications within NZP CSI-RS resource configuration, where each port subset indication is associated to a sub-configuration.
Proposal 3: Support configuration of multiple sets of (N1, N2) or (N1, N2, Ng) and codebook subset restriction parameters within a Codebook configuration, where each parameter set is associated to a sub-configuration.
Proposal 4: For Type 2 adaptation, support association of a NZP CSI-RS resource set to a sub-configuration.
Proposal 11: RRC configures a group identity for the purpose of power offset adjustment for each NZP CSI-RS resource.

	Lenovo
	Proposal 1	
For spatial adaptation enhancements under NES, prioritize enhancements corresponding to Type-I single-panel codebook type
Proposal 4	
For Type1 spatial domain adaptation, evaluate the following sub-types for determining the selected antenna ports when the NES mode is activated
•	Type1-A. Antenna port group indication via port-selection parameter in Type-II PS codebook type
•	Type1-B. Antenna port group indication via CRI field, where different CRI codepoints correspond to different antenna port groups of the same CMR

	Qualcomm Incorporated
	Proposal 5: For a CSI report config of L>1 sub-configurations, the following should be considered for sub-configuration when A1-2-revised is used for NZP CSI-RS resource set configuration for channel measurement.
o	Indication for (N1, N2) for Type I single panel and (Ng, N1, N2) for Type I multi-panel is explicit,
o	A set of port subset indications where each indication contains a starting port and associated CMR in the configured resource set if more than one CMR in the set. The ports for CSI computation are determined based on the indicated starting port and (N1, N2),
o	Codebook subset restriction is included in the sub-configuration, and
o	RI restriction can be implicitly determined based on (N1, N2) and RI restriction associated with the codebook configuration having the largest number of ports.

Proposal 6: When A1-1-revised is used for NZP CSI-RS resource set configuration for channel measurement to support Type 2 spatial domain adaptation, no sub-configuration is needed.

	OPPO
	Proposal 3: for type 1 SD adaptation, at least the report quantity, codebook type for PMI, reportFreqConfiguration can be common for L sub-configurations.

	Samsung
	Proposal 10: For A2-2, a UE can be provided one or more of a number of active panels, ng, for typeI-MultiPanel codebook.
Proposal 14: For A2-2, a UE can be provided one or more of CSI report sub-configurations with separate CQI table indication.    

	Ericsson
	Proposal 9	: For Type-1 SD adaptation, discuss at least the following options for indication of N1,N2 and port subset for a sub-configuration 
a.	Option 1: A bitmap that explicitly indicates the ports that belong to the port subset associated with the indicated (N1,N2) for the sub-configuration
b.	Option 2: A row and column that indicates a reference antenna element location within the full array (e.g. N1_start, N2_start). The port subset is implicitly derived based on (N1_start, N2_start) and the indicated (N1,N2) for the sub-configuration.
Proposal 10:	For Type-1 SD adaptation, at least the following can be optionally indicated per sub-configuration according to the indicated (N1,N2)
a.	rank restriction
b.	codebook subset restriction

Proposal 17:	For Type-2 SD adaptation, support a sub-configuration within CSI-ReportConfig that indicates to the UE that it should report multiple CSIs in case a trigger state points to a CSI-RS resource set within CSI-ResourceConfig that contains multiple CSI-RS resources. 
a.	For example, the new reportQuantity in the sub-configuration can be called ‘multi-RI-PMI-CQI.’ The UE uses the legacy parameter reportQuantity if the trigger state does not indicate a sub-configuration.

	MediaTek Inc.
	Proposal 1: A 'spatial adaptation pattern' is an augmented configuration based on an NZP-CSI-RS resource configuration that includes
1.	The associated NZP-CSI-RS-ResourceId, 
2.	A target value of 'nrofPorts' and explicit subset selection of CSI-RS ports
3.	A specified codebook
4.	 Candidate power offset value of 'powerControlOffset' or 'powerControlOffsetSS'.
•	Selection of 'powerControlOffsetSS' or 'powerControlOffset' can depend on whether or not the power of CSI-RS is to be adjusted per spatial and power domain adaptation.
Note: For a given associated CSI-RS resource configuration, Type 1 adaptation is related to changing to a spatial adaptation pattern of different realizations in item 2 and item 3, and Type 2 is related to changing to another patten of different value in item 4.

Proposal 5: For spatial and power domain adaptation for NES, at least 'nrofPorts' and power offset value of 'powerControlOffset' or 'powerControlOffsetSS' are explicitly indicated.

	Panasonic
	Proposal 7: Rank restriction, codebook subset restriction can be configurable either for each sub-configuration or within CSI report configuration.
Proposal 8: Report quantities can be configurable and could be part of either each sub-configuration or original CSI configuration.
Proposal 9: Time/frequency resource for CSI report can be configurable and could be part of either each sub-configuration or original CSI configuration.
Proposal 10: Common approach should be supported for association between NZP CSI-RS resource(s) and CSI sub-configuration(s) for A1-1 and A1-2.

	ETRI
	Proposal 3: At least for Type I single panel and Type II codebook, the CSI report configuration includes information on a “parent” codebook with size (N1, N2) (as legacy), and each CSI report sub-configuration includes information on a “child” codebook with size (M1, M2), where the codeword lengths M1 and M2 in each dimension satisfies M1<=N1 and M2<=N2.

Proposal 4: The same principle is applied to the restriction on CSI report sub-configurations for Type I multi-panel codebook, i.e., Mg<=Ng, M1<=N1, and M2<=N2.
Proposal 5: For a 2 ports CSI report sub-configuration, consider the following alternatives:
o	Alt. 1: Allow to configure (M1, M2) = (1, 1) as a means to indicate 2 ports
o	Alt. 2: The number of ports = 2 is explicitly configured as part of the sub-configuration
o	Alt. 3: Do not support 2 ports spatial element pattern

	CEWiT
	Proposal 2: gNB explicitly signalling maximum number of ports, to select a subset of N sub configurations to report, to the UE is supported.



FL summary
#1 Parameters that formulating a sub-configuration
[bookmark: _Hlk135576662]for a CSI report configuration with L>1, 
for Type 1 SD, at least when A1-2-revised is used for the associated resource configuration,  
· N1, N2 for single-panel and N1, N2, Ng for multi-panel
· reuse of existing CodebookConfig IE/explicit indication
· FW, Nokia, vivo, CATT, LGE, QC, E//, ETRI (discussion on 2-ports case is needed), Apple, SS
· IDG: multiple sets of parameters within a codebook config
· Implicitly 
· Fujitsu (derived from codebook subset restriction)
· Lenovo: Type-I single-panel codebook is prioritized
· Port subset indication when A1-2 is used (if A1-2 is supported)
· Explicit indication
· FW, Nokia, vivo, ZTE, HW, CATT, Fujitsu, NEC, IDG, Lenovo, QC, E//, MTK, Apple, SS
· Vivo: port Id, CDM group Id, {N1, N2, Ng}, shutdown pattern Id, 
· ZTE: bitmap where each corresponds to two ports with different polarization directions but in same position
· HW: CDM group/OCC, indication of row/column
· Lenovo: antenna port group indication via port-selection parameter in Type-II PS codebook or CRI
· MTK: A target value of 'nrofPorts' and explicit subset selection
· SS: CDM group indication
· Implicit derivation
· Nokia (by leveraging ZP-CSI-RS framework), Apple
· rank restriction
· Separate (i.e. included in each sub-configuration): Nokia, vivo, CATT, Google, CMCC, QC (implicitly determined based on codebook config), E//(optionally), Pana (configurable), SS
· codebook subset restriction
· Separate: Nokia, vivo, CATT, QC, E// (optionally), Pana (configurable), SS
· Common (i.e. not included in each sub-configuration): HW
· IDG: multiple sets of parameters within a codebook config
· supported codebook types for PMI, e.g., Type-I or Type-II
· Common: Nokia, HW, Fujitsu (Type-I codebook type only for N>1), CMCC, OPPO, SS (Type I only)
· report quantity
· Separate: LGe (each CSI quantity can be configured as one of {common, separate, differential, omitted}), Pana (configurable and split between sub-configuration and the original configuration), SS
· Common: Nokia, CMCC, OPPO
· reportFreqConfiguration
· Separate: Nokia, LGe
· Common: HW, CMCC (wideband mode only) , OPPO, SS
· Group identity of NZP CSI-RS resource(s) in a resource set for channel measurement when A1-1 is used
· Separate: vivo, HW
· powerControlOffset
· Separate: vivo, Intel, LGe, SS
· CQI table indication
· Separate: SS
· Time/frequency resource
· Separate: Pana (configurable and split between sub-configuration and master configuration)

for Type 2 SD adaptation with A1-1-revised in the associated resource configuration, 
· No port subset indication when A1-2 is used (if A1-2 is supported)
· FW
· active antenna port indicator
· CATT
· codebookConfig (including codebookSubsetRestriction/ ri-Restriction )
· Separate: vivo
· powerControlOffset
· Separate: vivo, Intel, LGe, MTK (or powerControlOffsetSS), SS (powerControlOffsetSS)
· CQI table indication
· Separate: SS

Furthermore, as for Type 2 with A1-1-revised, views for support of ‘sub-configuration’ are as follows
· Positive: Nokia, vivo, HW, Google, LGe, NEC, E//
· Negative: QC, ZTE

In the case a sub-configuration is defined, the association manner can be 
· Alt 1: One CSI-RS resource corresponding to one sub-configuration
· Nokia, Apple, [CATT], [Fujitsu], SS
· Alt 2: indication of a subset of CSI-RS resource(s) within a resource set corresponding to one sub-configuration
· Vivo, HW
· Alt 3: one resource set corresponding to one sub-configuration
· IDG, [E// (with new reportQuantity e.g. ‘multi-RI-PMI-CQI’)]

Note, for A1-1-revised for Type 2 SD adaptation, as explained in section 2#2, there are proposals on whether or not to support multiple resources corresponding to a same SD pattern within a CSI-RS resource set, for Type 2 SD adaptation. One reason is that the legacy already supports that multiple resources in a resource set corresponds to the same number of antenna ports (which can be viewed as a SD pattern as defined in NES), for the purpose of ease of UE complexity when multiple CSI-RS resources are used with port virtualization for UE to measure and determine a proper CSI-RS beam. 

Finally, some assumption may be needed when a parameter is not provided in a sub-configuration.


FL1 P4-1
For a CSI report configuration with L>1, for Type 1 SD, at least when A1-2-revised is used for the associated resource configuration, the following is used for each sub-configuration
· N1, N2 for single-panel and N1, N2, Ng for multi-panel
· the existing CodebookConfig IE is included
· Port subset indication when A1-2 is used (if A1-2 is supported) is based on [one] of the following
· Derive form N1’ and N2’
· ZP CSI-RS framework
· Bitmap
· Row/column indication
· Row/column indication + row/column pattern indication
· CDM group indication
· CDM group + Port ID
· #Port
· rank restriction
· Optionally configurable include or not
· codebook subset restriction
· Optionally configurable include or not
· supported codebook types for PMI, e.g., Type-I or Type-II
· Common across sub-configurations, thus not needed in each sub-configuration
· FFS: whether to restrict to Type-I only
· powerControlOffset
· Optionally configurable include or not for the case of PD adaptation
· FFS: report quantity
· FFS: reportFreqConfiguration
· FFS: Group identity of NZP CSI-RS resource(s) in a resource set for channel measurement when A1-1 is used
· FFS: CQI table indication
· FFS: Time/frequency resource

For a CSI report configuration with L>1, at least for Type 2 SD adaptation with A1-1-revised in the associated resource configuration, the following can be included for each sub-configuration
· powerControlOffset
· FFS: powerControlOffsetSS
· FFS: resource group ID or the CRI
· FFS: codebookConfig (including codebookSubsetRestriction/ ri-Restriction)
· FFS: CQI table indication
· FFS: one of the following
· Alt 1: One CSI-RS resource corresponding to one sub-configuration
· Alt 2: a subset of CSI-RS resource(s) within a resource set corresponding to one sub-configuration
· Alt 3: one resource set corresponding to one sub-configuration

Determine the following in this meeting: 
· Determination of a parameter if the corresponding IE is optionally configurable but not provided in the sub-configuration.
· Determination of which sub-configuration or legacy configuration is applied, for a parameter that is commonly configured
 
	Company
	Comments

	Lenovo
	In case L>1 sub-configurations, and based on Alt (1) of FL1 P3-2 where the L sub-configurations are configured within one CSI report configuration, the common CSI-ReportConfig parameters can be part of the one CSI report configuration, whereas sub-configuration specific parameters can be configured with L codepoints (corresponding to the L sub-configurations)

	Nokia/NSB
	Fine with the intention of FL P4-1. However, we have the following comments.
- The use of “the following is used for each sub-configuration …” is not clear to us: does it mean that the listed elements can be configured separately for the sub-configurations?
- This “the existing CodebookConfig IE is included” is not fully clear to us.
- On the port subset indication, better to add FFS for the listed ways. 
- On codebook subset restriction and rank restriction, why do we need to mention about “Optionally configurable” at this stage?
- We don’t support / see the need for configuring “powerControlOffset” per sub-configuration for Type 1 SD adaptation. As previously explained, a single powercontroloffset would be enough (considered for the sub-configuration with largest number of antenna ports), and the UE could then simply derive the powercontroloffset for sub-configurations with lesser number of antenna ports (and corresponding to a same CSI-RS resource) as needed.
- We support configuring different sub-band configurations (or more generally reportFreqConfiguration) for different spatial patterns/ sub-configurations. As explained in our Tdoc, different spatial patterns would require different sub-band granularity, due to different beam width and frequency selectivity characteristics, depending on the number of antenna ports. And this would allow reducing the CSI feedback overhead.

	Apple-FL1
	Thanks for FL’s effort in the proposal. We have some comments below: 
1. For the codebook subset restriction, we wonder why it needs optionally configured since in the first bullet, the codebookConfig is alreaded used. 
2. Regarding the codebook types, we are fine that it is configured common for all sub-configurations, thus we don’t thinks it is needed here, as according to our understanding, this proposal is trying to discuss on the parameters that will be configured in each sub-config.
3. Regarding powerControlOffset for Type 1 SD, we share similar view with Nokia that they are not needed because the per port EPRE would be not impacted due to Type 1 SD adaptation.

	Samsung
	First of all, our missing views are added in the above with SS. We can see a lot of pain from FL to be inclusive while there are many controversial aspects, i.e., FFS. In high-level, we support the proposal.  

	Qualcomm0
	The proposal is not agreeable yet. We suggest breaking proposal into two separate discussions:
· Parameters to be included into a sub-configuration
· If a parameter is included in a sub-configuration, how it is signalled.
Coupling these aspects together in one proposal seems difficult to discuss them.

	InterDigital
	Generally fine with the proposal, although multiple aspects within the proposal needs to be discussed further. We see the benefit of configuring the powerControlOffset per sub-configuration

	DCM
	Support the proposal in general. 
For Type 2 SD adaptation with A1-1-revised, we support Alt.3. 
·  FFS: one of the following
· Alt 1: One CSI-RS resource corresponding to one sub-configuration
· Alt 2: a subset of CSI-RS resource(s) within a resource set corresponding to one sub-configuration
· Alt 3: one resource set corresponding to one sub-configuration


	New H3C
	Support this proposal in general and I wonder how to address so many FFS parts?

	CEWiT
	We are fine with the proposal in general with the suggestion to add the “number of ports” in the list of Port subset indication

	ETRI 
	Support the proposal in general.
For port subset indication, we think N1’ and N2’ should be N1 and N2, or N1, N2, and Ng to cover multi-panel codebook.

	FL2
	FL1 P4-1
For a CSI report configuration with L>1, for Type 1 SD, at least when A1-2-revised is used for the associated codebook configuration, 
· Only common codebook type for PMI across sub-configurations is supported
· At least codebook type-1 for PMI is supported

Please continue the discussion on whether Type-II can be applied or not, and remaining items.

For the later discussion, Let’s consider that each sub-configuration as if one configuration in legacy case, thus unless there are significant benefits for e.g. RRC overhead reduction or need for accommodating the multiple sub-configurations with different patterns, the legacy configuration can be applied. 


	LG Electronics1
	· For Type-II
· We prefer not to configure Type-II codebook for a CSI reporting configuration with L>1.
· For legacy configuration vs. RRC parameter within sub-configuration,
· Our understanding is that if a RRC parameter (e.g., CodebookConfig IE) is present within a sub-configuration, then UE applies that RRC parameter, otherwise, UE applies legacy RRC parameter. Is this the correct understanding?
· For port subset indication,
· We prefer bitmap based approach, in detail, a bit in the bitmap can correspond to a single antenna port index or a group of antenna ports, which can be further discussed. To further reduce the signaling overhead, we can consider indication based on pre-defined set of port subset candidates. gNB can pre-define a set of port subset candidates and configure an index as one of the pre-defined port subset candidates. So, we would suggest the following update.

· Port subset indication when A1-2 is used (if A1-2 is supported) is based on [one] of the following
· Derive form N1’ and N2’
· ZP CSI-RS framework
· Bitmap
· Row/column indication
· Row/column indication + row/column pattern indication
· CDM group indication
· CDM group + Port ID
· #Port
· pre-defined set of port subset candidates








5. CSI quantity and report payload
Company proposals
	Source
	Proposals

	Nokia, Nokia Shanghai Bell
	Proposal 13: To minimize the CSI feedback overhead, support configuring different sub-band configurations (or more generally reportFreqConfiguration) for different spatial patterns/ sub-configurations.
Proposal 14: RAN1 should avoid creating dependencies between CSIs of different sub-configurations as much as possible.
Proposal 15: RAN1 to prioritize leveraging legacy ways to reduce the CSI overhead such as differential value reporting.
Proposal 16: When the UE is indicated the spatial patterns/ sub-configurations to provide CSIs for, support configuring the UE not to report CRI.
Proposal 17: If configuring the UE to select spatial patterns/ sub-configurations and provide corresponding CSIs is supported, consider the need for CRI reporting.
Observation 9: There would be little (if any) opportunity to exploit on feedback overhead reduction through RI, especially that RI would only consume a few bits e.g., per sub-configuration.
Proposal 18: For reporting multiple CSIs corresponding to different spatial patterns, deprioritize enhancements on RI reporting.
Observation 10: Given the limited remaining time until the Rel-18 completion, discussions on common PMI (or PMI sharing) scheme would need to be deprioritized. Such discussions would otherwise consume lots of time, as RAN1 would need to:
•	First, establish whether the scheme may work without resulting in performance degradation, considering a common set of baseline assumptions between companies.
•	Then, even if it establishes that the scheme may work, RAN1 would need to discuss potential implications of this scheme on UCI mapping and omissions, CPU calculation, etc.
Observation 11: Common PMI (or PMI sharing) was proposed and discussed under Rel-17 M-TRP CSI enhancements but was not supported. Although that was for a different scenario, it was observed there the potentially high complications and performance degradation that such a scheme may bring.
Proposal 19: For reporting multiple CSIs corresponding to different spatial patterns, deprioritize the scheme where a common PMI reporting could be configured among spatial patterns.
Proposal 20: For reporting multiple CSIs corresponding to different spatial patterns, differential (sub-band) CQI reporting per sub-configuration, if configured to be reported, can be used as in legacy.
Proposal 21: Discuss whether or not non-PMI feedback should be supported as a reporting mode for CSIs corresponding to multiple spatial patterns/ sub-configurations.
Proposal 33: CSI reporting is enhanced by adding information about how much PDSCH power can be reduced and still maintain the same rank and/or MCS that is achievable with the powerControlOffset value included in the NZP-CSI-RS configuration.

	ZTE, Sanechips
	Proposal 6: If reporting a common PMI for multi-CSIs is supported, configuring one set of parameters of PMI (e.g., N1, N2, Ng, codebook subset restriction, codebook type) for the CSI report sub-configuration corresponding to the largest number of ports.
Proposal 7: Reporting only one PMI with the largest number of ports for multiple CSIs report should be considered to reduce the UCI overhead.
Proposal 8: The port subset indication should follow certain rules and cannot be arbitrarily indicated to ensure that system performance is not severely affected.
Proposal 9: Differential RI should be considered to reduce UCI overhead.
Proposal 10: The following differential RI report should be considered.
Differential RI report
	Differential RI codepoint
	Offset value

	0
	0

	1
	-1


Where offset value = target RI value - reference RI value, and reference RI value is the RI for the largest port numbers.
Proposal 11: Differential CQI can be considered to reduce UCI overhead.
Proposal 12: The following differential CQI report for wideband CQI can be considered.
								Differential CQI report
	Differential CQI codepoint
	Offset value

	0
	≥0

	1
	<0



Offset value = wideband CQI index - reference wideband CQI index.

Proposal 20: For multi-CSI in one reporting corresponding to multiple power offset values, reporting common CRI, differential RI, common PMI, and differential CQI can be considered.

	Huawei, HiSilicon
	Proposal 4:	Support N>1 CSIs reporting with overhead reduction techniques based on common CRI, common PMI and differential CQIs. Common values apply to the configured CSI-RS resources with correlation within a CSI-RS resource set.

	CATT
	Proposal 1: The dynamic selected number of adaptation of TxRUs should be specified selectively with consideration of the network energy gain and the overhead of the CSI reports in achieving the link adaptation gain.

Proposal 24: With configuration of multiple powerControlOffsetSS values associated with different spatial adaptation patterns, additional enhancement on powerControlOffset value is not needed for feedback overhead reduction purpose.

	vivo
	Proposal 10: No support for reporting a shared PMI/RI value across different sub-configurations/adaptation patterns.

	Intel Corporation
	Proposal 6:
•	Additionally support compressed CSI feedback for spatial adaptation pattern with sub-set of antenna ports.
o	Same RI and PMI is assumed for the CSI feedback, where the elements that correspond to antenna ports disabled are assumed to be zero.

	Google
	Proposal 5: Support to report a bitmap indicating the reported CRIs.
Proposal 6: The RI/PMI/CQI should still be dedicated per SD pattern, i.e., no overhead reduction is needed.
Proposal 9: Support the UE to report the selected power offset(s) in a CSI report indicating the potential transmission power backoff for PDSCH.
Proposal 10: Support to introduce a CQI subset restriction to reduce the CQI feedback overhead and identify a better transmission power backoff.

	China Telecom
	Proposal 6: 
Shared-value in the CSI report should be considered for reducing the overhead/payload of CSI reporting

	AT&T
	Rel. 18 network energy savings procedure support overhead and payload reduction techniques for CSI feedback

	NEC
	Proposal 2: Support channel measurement resource and interference measurement resource ordered in one to one mapping for each spatial adaptation pattern in a joint CSI report.
Proposal 8: Support UE to report its tolerance of potential PDSCH power reduction.

	CMCC
	Proposal 2: 
CSI-RS resource overhead reduction should be considered, when CSI-RS resources corresponding to multiple spatial adaption patterns (A1-1-revised) are adopted.
Proposal 3: 
To resolve the overhead issue of CSI-RS resource transmission, the following two methods can be considered. 
	Method 1: Introducing multiple periodicities for each CSI-RS resource. The CSI-RS resources can be transmitted with different periodicity according to the activated SD adaptation pattern. 
	Method 2: one CSI-RS transmission can have different transmission behavior depending on different activated spatial domain patterns.

Proposal 18:
It should be discussed whether a same or different CRI or CSI-RS resources would be used for different sub-configurations.

Proposal 19:
If the same CRI can be reused for different sub-configuration, a differential RI, CQI can be supported for overhead reduction. 

Proposal 20:
If the different CRI or CSI-RS resources of different sub-configuration are supported, the correlation or the connection between different CSI-RS resources should be discussed to support the overhead reduction.

	LG Electronics
	Proposal #11: To handle the robustness issue of group-common signaling for gNB to activate/trigger/indicate N sub-configurations out of L sub-configurations configured for a CSI report configuration, UE always conveys the information about which sub-configuration index(es) this CSI report corresponds to.

	InterDigital, Inc.
	Proposal 14: CSI report contains indication of assumed power offset adjustment.

	Lenovo
	Proposal 10	
A single CSI report is supported for reporting CSI corresponding to multiple spatial domain adaptation patterns  
Proposal 11	
At least for Type-2 spatial adaptation, support reporting common or differential values corresponding to the same CSI report quantity of different spatial adaptation patterns 
Proposal 13	
Evaluate the following UE-assisted power control offset selection techniques for possible down selection for Rel-18 NES-capable UEs:
•	Alt1. Reporting a power control offset value based on a target WB CQI configured by the network
•	Alt2. Reporting two CQI values associated with two power control offset values corresponding to whether NES mode is deactivated or activated, respectively
o	FFS: Whether the second CQI value is a differential CQI value with respect to the first CQI value

Proposal 14	
If the UE is configured to report two CQI values associated with two power control offset values corresponding to whether NES mode is deactivated or activated, respectively, the subband differential CQI values corresponding to the second power control offset are reported via one bit each

	Qualcomm Incorporated
	Proposal 9: For a CSI report config with L sub-configurations, if the UE reports CSIs corresponding to N sub-configurations (1< N ≤ L) in a reporting instance, the CSI report contains:
· CSI Part 1: CRI, RI and CQI associated with a reference sub-configuration, and
· CSI Part 2: Part 2 CSI associated with the reference sub-configuration (e.g., PMI, LI), and (N-1) CSIs for the remaining sub-configurations.
· Reference sub-configuration is a sub-configuration with the largest number of antenna ports based on values of corresponding (N1, N2).

Proposal 10: For a CSI report config with L sub-configurations, if the UE reports CSIs corresponding to N sub-configurations (1< N ≤ L) in a reporting instance, 
· 	Only wide-band CQI and wide-band PMI are reported,
· 	For CQI reporting, support differential CQI reporting where the reference CQI is the CQI associated with the reference sub-configuration.

Proposal 13: UE reports a set of supported candidate values for the total number of CSI-RS resources per set for an CSI-RS resource set configured with repetition set to ‘on’.

	OPPO
	Proposal 2: For P-CSI reporting, RAN1 may consider N=1 or N=2, with L>1, which allows NES to support multi-CSI reporting via single CSI report configuration and at the same time addressing the overhead issue in PUCCH and UE complexity issue by limiting the maximum number of Nmax=2.
Proposal 4: In NES R18, RAN1 could prioritize AP-CSI, SP-CSI triggered by DCI, and P-CSI with Nmax=1 or 2, so that the NES can have all these three feedback functions without having severe overhead issue.

Proposal 6: Consider to define a reference power offset and configure others as differential offset w.r.t. the reference power offset.

	Samsung
	Proposal 15: Support differential CQI and L1-RSRP feedback for multiple different SD/PD sub-configurations sent in one CSI report instance.
Proposal 16: Support joint coded or common RI feedback for different SD/PD sub-configurations sent in one CSI report instance.
Proposal 17: Support only Type-I codebook for PMI reporting when a UE is configured CSI reporting for multiple SD/PD sub-configurations in one CSI report instance.
Proposal 18: PMI can be commonly reported for different SD/PD sub-configurations sent in one CSI report instance for the case when N1, N2 and [Ng] of the sub-configurations and the reported RI are the same.

	KT Corp.
	Proposal 1-1: For the CSI report payload reduction, use the differential values for the RI, CQI, L1-RSRP and L1-SINR of CSI quantity of the sub-configurations/adaptation patterns, referring values of without adaptation, with the group-based beam reporting process as baseline.
Proposal 1-2: For the CSI report payload reduction, use the common values for the CRI and PMI of CSI quantity of the sub-configurations/adaptation patterns, referring values of without adaptation.

	Ericsson
	Proposal 14:	For Type-1 SD adaptation and CSI reporting on PUSCH, at least the case without CSI report payload reduction/optimization is supported.

Proposal 19:	For SD/PD adaptation with CSI reporting on PUSCH, at least the case without CSI report payload reduction/optimization is supported.

	NTT DOCOMO, INC.
	Proposal 4:
The reporting of common value across same CSI quantity of different sub-configurations/adaptation should be supported. 
	Once the UE is configured to report common value, it should be indicated on which adaptation pattern/sub-configuration the UE derives the common value.    

Proposal 5:
The reporting of differential value across same CSI quantity of different sub-configurations/adaptation should be applied only for wideband CQI. 
	An ordering approach is needed to indicate which CSI containing whole wideband CQI and which CSIs contains differential wideband CQI. 
	As number of TBs of different adaptation patterns may be different, it needs to specific a rule on which TB of the reference CSI is used for calculating the differential wideband CQI.

Proposal 6:
The joint coded value can be applied for RI reporting by excluding useless and low probability code-points. For example, in case of reporting both 8-port and 4-port CSIs for Type 1 spatial adaptation, 
	The useless codepoints are like this: rank=1 for 8-port CSI-RS, and rank = 2/3/4 for 4 port CSI-RS 
	The low probability codepoints are like this: rank=4 for 8-port CSI-RS, and rank = 4 for 4 port CSI-RS

	MediaTek Inc.
	Proposal 3: Sharing common RI and PMI for spatial adaptation patterns subject to the same 'nrofPorts', selected subset of CSI-RS ports and the specified codebook is supported for CSI report enhancement for NES

	FGI
	Proposal 2: RAN1 should discuss the overhead reduction of sub-configuration based on Delta configuration.
Proposal 3: RAN1 should discuss the report content of reduction based on the combination and property of report quantity.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 4:  For overhead reduction with multiple CSIs being reported, a two-step approach would effectively reduce the details in the reported multiple CSIs as follows: 
-  The UE first reports a ‘representative information’ with respect to N spatial patterns, which can comprise one or more ‘low-overhead’ parameters with respect to each subset (e.g., CQI, RI, RSRP, etc. or some other performance metric). 
   -  Differential reporting of the parameters can be enabled for further overhead reduction. 
-  Based on the representative information reported by the UE, the network then requests detailed CSI for one of the N spatial patterns, which may be selected by the network for an expected tradeoff between UE’s performance and NES.



FL summary
#1 Potential payload reduction techniques
· Positive in general: CTC, AT&T, CMCC, FGI (delta based), Fraunhofer (delta and 2-step based)
· For CSI on PUSCH, at least the case without CSI report payload reduction/optimization is supported: E//
· Enhancements to reporting in multiple UL instances: Nokia, vivo, Apple

Potential enhancements for specific CSI quantity
Common CRI
· Positive: Nokia (in case of no UE selection of SD pattern), ZTE (for PD adaptation), HW, [CMCC], KT
· Negative: Nokia (otherwise), Google

Differential/common/joint-coded RI
· Positive: ZTE (differential), Intel (common), CMCC (conditioned by common CRI), Lenovo (for Type 2 SD), SS (common or joint coded), KT (differential), DCM (joint coded), MTK (common)
· Negative: Nokia, vivo, Google

Common/restricted PMI
· Positive: ZTE, HW, Intel, QC (restricted to wide-band only), SS (when same codebook&RI), KT (common), MTK (common)
· Negative: Nokia, vivo, Google
· FFS: whether or not to support non-PMI feedback (Nokia) 

Differential CQI
· Positive: Nokia, ZTE, HW, Google (CQI subset), CMCC (conditioned by common CRI), NEC (4bits for CSI-1 and 2bits for the remaining), QC (restricted to wide-band only), SS, KT, DCM (restricted to wide-band only)
· Negative: Google

PDSCH power offset
· Positive: Nokia/NEC (power tolerance), Google (UE selection), IDG (assumed power offset adjustment), Lenovo, OPPO (differential offset over a reference offset), 
· Negative: CATT (replaced with multiple powerControlOffsetSS)

Differential L1-RSRP
· SS, KT

Differential L1-SINR
· KT

Time/frequency resources for transmission
· Positive: CMCC (multiple periodicities for each or among CSI-RS resources), QC (UE reports a set if candidate values for CSI-RS resource repetition number per set)

Information for corresponded sub-configuration
· Positive: LGe

There seems to be an altered trend compared to the discussion in previse meetings. An increased support is shown for some of the items although each of them are also being negatively considered by a minority. 

FL1 P5-1
When UE reports CSIs corresponding to multiple sub-configurations provided in a CSI report configuration, support
· Report a common CRI across the multiple sub-configurations at least when UE selection is not used
· Report differential/common/joint-coded RI across the multiple sub-configurations
· FFS: one approach applies
· Report a common PMI at least when the codebook and RI is the same among the corresponding sub-configurations
· Report differential CQIs across the multiple sub-configurations
· FFS: details on how differential value is obtained
· Report information related to power offset
· FFS: details on how offset value is obtained
· FFS: differential L1-RSRP
· FFS: differential L1-SINR
· FFS: Time/frequency resources for transmission
· FFS: report indication related to the corresponded sub-configuration(s)

	Company
	Comments

	Lenovo
	Mostly support, with the exception of the first bullet. How can a common CRI be reported if the multiple sub-configurations refer to different CSI-RS resources, e.g., under A1-1-revised? 
For the sake of progress, we can omit (or add FFS to first bullet)

	Nokia/NSB
	Do not support the proposal in its current form. As a general comment, we don’t think any dependencies should be created between the CSIs of different sub-configuration, as this will complicate the discussions – especially given the limited time until the Rel-18 completion.
- On RI, there would be little opportunity to exploit on feedback overhead reduction through RI, especially that RI would only consume a few bits e.g., per sub-configuration. Also, “differential/common/joint-coded RI” would impact the performance due to potentially reduced RI information.
- On CQI, we only support differential (sub-band) CQI per sub-configuration. We don’t support differential reporting across sub-configurations.
[bookmark: _Hlk134358272]- On PMI, given the limited remaining time until the Rel-18 completion, in our view discussions on common PMI should be deprioritized. Actually, we expect such discussions to consume lots of time, as RAN1 would need to:
· First, establish whether the scheme may work without resulting in intolerable performance degradation, considering a common/same set of baseline assumptions between companies.
· Then, even if it establishes that the scheme may work, RAN1 would need to discuss potential implications of this scheme on UCI mapping and omissions, CPU calculation, etc.
· Furthermore, given that CQI calculation is conditioned on PMI, it should be discussed which PMI the UE would assume to derive the corresponding CQI …
It’s worth noting that PMI sharing was proposed and discussed under Rel-17 M-TRP CSI enhancements but was not supported. Actually, although that was for a somewhat different scenario, it was also observed there the potentially high complications and performance degradation that such a scheme may bring. 


	Apple-FL1
	We do not support the proposal. We think these are optimization work that might be considered after the baseline reporting mechanisms are clear first, where the baseline could be a single N=1 case or the case where no CSI overhead reduction is considered. We also needs to understand what is the intention with such optimization, to save reporting overhead or to save UE complexity and what is the benefit and loss? Generally we have the following comments: 
1. For common CRI, we think there are proposals to support different nrofPorts for the resources in A1-2-revised, e.g. {CRI#0 with 32 ports and 16 ports, CRI#0 with 16port and 8ports}, under such configuration, if a sub-config correspond to a codebookConfig with 32 ports and a codebookConfig with 8ports, how can the CRI be common?
2. Common PMI and RI, with such optimization, it will sacrifice the UE UPT loss compared with the case with no overhead reduction, and compared with the single N=1 reporting case, it is not clear how much benefit are still available. We also agree with Nokia that this would lead to many specification work in terms of CPU occupation redefinition (not simply scaling, but more complicated calculation related to how much CPU are used when UE performs channel estimation, PMI calculation, RI calculation, CQI calculation, etc) and UCI mapping etc. 
3. Report differential CQIs will save CSI overhead, however, this requires UE to calculate all the CQIs for the multiple sub-configurations and thus does not save UE CPU occupation, if this is to be considered, it has to be clarified that the CPU occupation is the same as the case without overhead reduction.   
4. For the bullet “Report information related to power offset”, we don’t see how this is related to the overhead reduction
5. For differential L1-RSRP, L1-SINR, similar to differential CQIs, it has to be clarified that the CPU occupation is the same as the case without overhead reduction. 
6. For the last two bullets, we think more clarification are related to overhead reduction.

	Samsung
	Support the proposal in principle. Suggested to remove FFS on differential L1-RSRP as benefit and method are clear similar to the case of differential CQI. We do not quite understand ‘time/frequency resources for transmission’ such as motivation and detailed mechanism. If there is no major support, it can be considered to be deleted.   

	Qualcomm0
	More discussion is needed. So far, we can only support the following bullet:
· Report differential CQIs across the multiple sub-configurations
· FFS: details on how differential value is obtained

	Xiaomi
	Share the similar view with Nokia that the proposal should be postponed for the sake of progress.

	DCM
	Support the proposal in general. 

	FL2
	
P5-1-r1
When UE reports CSIs corresponding to multiple sub-configurations provided in a CSI report configuration, support both of
· Report differential CQIs across the multiple sub-configurations
· FFS: details on how differential value is obtained
· Report CQI for each indicated sub-configuration
· CQI refers to legacy CQI without any Rel-18 enhancement


P5-1-r1-LGe
When UE reports CSIs corresponding to multiple sub-configurations provided in a CSI report configuration, support both of the followings based on gNB’s configuration
· Report differential CQIs across the multiple sub-configurations
· FFS: details on how differential value is obtained
· Report CQI for each indicated sub-configuration
· CQI refers to legacy CQI without any Rel-18 enhancement
· FFS: details on how to map CQI(s) in a CSI report


	DOCOMO
	Support FL’s proposal. 

	LG Electronics1
	We are fine with having two options for CQI report, but we think it should be clarified how UE chooses one of two behaviors for CQI report. One more comment is regarding legacy CQI. From our understanding, in legacy specification, there is no such case where two CSIs are contained in a CSI report. Thus, we need to further discuss how to contain CQIs within a CSI report. Thus, we suggest the following updates:

P5-1-r1
When UE reports CSIs corresponding to multiple sub-configurations provided in a CSI report configuration, support both of the followings based on gNB’s configuration
· Report differential CQIs across the multiple sub-configurations
· FFS: details on how differential value is obtained
· Report CQI for each indicated sub-configuration
· CQI refers to legacy CQI without any Rel-18 enhancement
· FFS: details on how to map CQI(s) in a CSI report







6. CSI processing, mapping and reporting
Company proposals
	Source
	Proposals

	Nokia, Nokia Shanghai Bell
	Proposal 12: To minimize the CSI feedback overhead, support a reporting mode where the gNB configures the UE to select X (where X >=1) spatial patterns from N indicated candidate spatial patterns (or sub-configurations), where X < N. For spatial pattern selection at the UE, downselect between the following approaches:
•	Up to UE implementation to select preferrable/best X spatial patterns.
•	gNB configures criteria for the selection of X spatial patterns, such as based on rank or CQI.

Proposal 22: For the case where the UE is required to provide CSI report based on multiple (indicated) candidate spatial patterns, to reduce the burden at the UE, consider allowing the UE to skip evaluating some of the candidate spatial patterns based on some rules.
Proposal 23: Consider configuring CSI measurements and reports for different spatial patterns where these reports are spanned in time over multiple CSI reporting occasions/instances.
Proposal 26: For the reporting of N CSIs, corresponding to different sub-configurations/ spatial patterns, in a CSI reporting instance, strive not to change the existing priority function.
Proposal 27: For the computation of N CSIs, discuss how the CPU count is scaled after clarifying all the aspects related to the baseline framework.
Proposal 28: Discuss how the CSI computation/derivation operation is impacted due to switching to a new spatial pattern, considering channel and interference measurements.

	vivo
	Proposal 6: For P-CSI reporting, support N=1, L>1 for UE reporting CSI.
Proposal 7: Support gNB configures the UE to cyclically report the CSI of the N sub-configurations and each report instance includes only one CSI, i.e., N=1

Proposal 9: Further study the rules of CSI processing units:
•	For A1-1, the number of occupied CPU is the sum of the number of resources in each of the N groups 
•	For A1-2, the number of occupied CPU is related to spatial adaptation patterns/sub-configuratios

	ZTE, Sanechips
	Proposal 1: For periodic multi-CSI in one report, N=L should be supported as the baseline, N<L can be additionally considered.

	Spreadtrum Communications
	Proposal 2: Adaptation of periodic CSI report is not supported in R18 NES.
Proposal 3: Multiple CSIs without compression can be supported as baseline, and multiple CSIs with compression needs to consider UE complexity reduction.

	Huawei, HiSilicon
	Proposal 2:	Support periodic CSI report for NES.
Proposal 3:	For periodic CSI report, at least support N=L. Do not support UE selection of CSI(s) if N<L is considered.
Proposal 5:	Support CPU occupation reduction techniques by reducing the number of occupied CPU for a CSI report according to the configured number of CSI-RS resources in a resource group (e.g. resource group corresponding to non-shutdown case) in a resource set and the number of correlated resources.

	CATT
	Proposal 6: UE should be configured to perform multiple CSI measurements from each NZP CSI-RS resource for Type-1 spatial domain adaptation. 
Proposal 7: Precoded CSI-RS to emulate different antenna ports could be applied to CSI enhancement for both Type-1 and Type-2 spatial domain adaptations.

Proposal 19: Dynamic spatial adaptation pattern update should not be applied to periodic CSI report configuration.
Proposal 21: With configuration of periodic CSI report setting, multiple sub-configurations of CSI report associated with different powerControlOffset values should be reported to gNB.

	Google
	Proposal 4: For CSI measurement, study the following options:
•	Option 1: Introduce additional delay for Z and Z’ based on the number of configured SD patterns
•	Option 2: Determine the number of CPUs based on the number of configured SD patterns

Proposal 8: Consider to introduce additional processing delay for Z and Z’ for CSI feedback when more than one power offsets are configured.

	China Telecom
	Proposal 5: 
Support UE to skip the measurement of some adaptation patterns according to the correlation of adaptation patterns.
	FFS: the detailed selection mechanism.

Proposal 7:
At least support the case N=L for the periodic CSI reporting for multi-CSI case (L>1).

	AT&T
	Rel. 18 network energy savings procedure do not support UE autonomous skipping of CSI reports for a subset of sub-configurations.

	CMCC
	Proposal 10:
Support the periodic CSI reporting for multiple spatial adaptation patterns.

	LG Electronics
	Proposal #1: In order to provide the same functionality for semi-persistent/aperiodic CSI reporting and periodic CSI reporting, support a framework that enables a UE to report N CSI(s) in one reporting instance for “periodic CSI reporting”, where 1≤N≤L and N CSI(s) corresponds to N sub-configuration(s) from L sub-configurations configured for a CSI report configuration.

Proposal #9: For CSI report of indicated/activated/triggered N (>1) sub-configurations out of L sub-configurations, consider the following two approaches.
-	Approach 1: CSI reporting procedures such as CSI mapping order for CSI part 1 or part 2 and CSI omission/priority rule are performed per CSI report, as in current NR specification.
-	Approach 2: CSI reporting procedures such as CSI mapping order for CSI part 1 or part 2 and CSI omission/priority rule are performed per sub-configuration.

Proposal #12: When activated/triggered/indicated sub-configurations can be changed for a CSI report configuration and time domain restriction for channel measurement is not configured, how to perform averaging for channel measurement should be further discussed.

Proposal #13: For CPU occupation rule O_CPU=K_s mentioned in Clause 5.2.1.6 of 38.214, K_s   is modified to the sum of CSI-RS resources associated with N (1≤N≤L) sub-configurations out of L sub-configurations for a CSI report configuration, if L sub-configurations are provided with the CSI report configuration.

	Lenovo
	For periodic CSI reporting, support N=L. FFS: maximum value of N.
Periodic CSI reporting with N<L is not supported.

	Apple
	Proposal 3: Support for N<L for periodic CSI reporting, where for a CSI report Config with L>1 sub-configurations, a total number of L CSIs can be reported to the NW in a total number of L/N reporting instances with N CSI(s) in each instance, where the N CSI(s) corresponds to N different sub-configuration from the L sub-configuration. 
Proposal 4: The following four options can be considered to configure UE which N CSI(s) to be reported in each of the L/N reporting instances: 
	Opt 1: Pre-determine in spec a cycling pattern of N sub-configuration(s).
	Opt 2: Use RRC to configure a cycling pattern of N sub-configuration(s).
	Opt 3: Use MAC CE to indicate a cycling pattern or to activate a different N sub-configuration(s).
	Opt 4: Use DCI to indicate a different set of N sub-configuration(s).

Proposal 7: The CPU counting, is based on per effective sub-configuration (indicated by RRC/MAC CE/DCI to be reported on a certain reporting instance), and the total number of supported CPUs for CSI measurement remains the same as current UE capability.
Proposal 8:  Support single CSI (N=1) with L sub-configurations for periodic and Semi-persistent CSI report for NES. A total number of L CSIs can be reported to the NW in a total number of L reporting instances.

Proposal 11: If differential and/or joint coded value across same CSI quantity of different sub-configurations/adaptation patterns is supported, the CPU occupation counting is still based on per sub-configuration.

	Qualcomm Incorporated
	Proposal 8: For semi-persistent CSI reporting on PUCCH, only long PUCCH is supported when N>1.

Proposal 12: Revisit support for periodic CSI reporting after overall design for aperiodic/semi-persistent CSI reporting is clear.

	Samsung
	Proposal 12: Extend the UCI dropping rule for the case of multi-CSI reporting in one reporting instance.

	ASUSTeK
	Proposal 1: Reporting CSI corresponding to more than one CSI sub-configuration is limited to aperiodic CSI report and semi-persistent CSI report.
Proposal 2: For periodic CSI report, N=L=1.

	Ericsson
	Proposal 5	: For PD adaptation, when a UE receives a codepoint of the CSI request field in DCI corresponding to a trigger state indicating one or multiple sub-configurations that include powerControlOffsets, the UE transmits CSI report including one or multiple CSIs based on the NZP-CSI-RS resource(s) assuming powerControlOffset given by the respective sub-configuration(s).
Proposal 6: For PD adaptation, support at least aperiodic and semi-persistent CSI reporting on PUSCH.

Proposal 13:	For Type-1 SD adaptation, when a UE receives a codepoint of the CSI request field in DCI corresponding to a trigger state indicating one or multiple sub-configurations, the UE transmits CSI report including CSI results corresponding to the one or multiple of indicated sub-configurations.

	NTT DOCOMO, INC.
	Proposal 3:
	Periodic CSI reporting to support reporting N CSI(s) from L sub-configurations in one reporting in-stance should be supported.  
	Support N<=L to enable the configuration flexibility.  

	MediaTek Inc.
	Proposal 2: The configuration of spatial adaptation patterns can be utilized for CSI report as well as indication of spatial and power domain adaptation for efficient provision of restriction information for UE CSI measurement and evaluation.
Proposal 4: CPU occupation for spatial adaptation patterns that can NOT share common RI and PMI are separately counted w.r.t. legacy CPU occupation rules.
•	FFS: Reduced CPU occupation for spatial adaptation patterns that can share common RI and PMI, aiming for the same rule applicable also for power domain adaptation.
Proposal 5: For spatial and power domain adaptation for NES, at least 'nrofPorts' and power offset value of 'powerControlOffset' or 'powerControlOffsetSS' are explicitly indicated.
•	FFS: Specific rules on mapping the restriction on CSI calculation based on the indicated 'nrofPorts' and power offset. For example, those spatial adaptation patterns with 'nrofPorts' larger than the indicated on are not evaluated, and those with candidate power offset value that is different from the indicated one by [6 dB] are not evaluated.

	Transsion Holdings
	Proposal 1: For Periodic CSI reporting, at least the case of N=L is supported where N>=1 should be supported.
Proposal 4: For A2-2, the details of how the CSI computation scales to the CPU needs further study

	Panasonic
	Proposal 2: CSI dropping based on priority should be adapted to the new framework, which is capped by the CPU occupancy limit. CSI processing unit occupancy of a CSI report is scaled by the number of sub-configurations following which are indicated to report.

Proposal 3: UE complexity restriction should be addressed by UE capability/limitation on the number of CSI report/CSI-RS (sub-)configurations, CSI processing unit occupancy and CSI dropping.
Proposal 5: New framework for a CSI report config with L sub-configuration(s) should also support periodic CSI report.

Proposal 13: For power domain adaptation, the impact from a power offset value for PDSCH relative to CSI-RS on CSI processing should be equally treated with a spatial adaptation pattern, i.e., the CSI processing nit occupancy shall be scaled if calculation is needed for applying multiple power offsets to a spatial adaptation pattern.

	ETRI
	Proposal 7: For periodic CSI reporting, support 1<=N<=L where N CSI(s) are associated with N sub-configuration(s), respectively, from L sub-configuration(s).

Proposal 8: As a baseline, the number of occupied CPUs is O_CPU=∑_(n=1)^N▒K_(s,n) where K_(s,n) is the total number of NZP CSI-RS resources for channel measurement corresponding to n-th sub-configuration for CSI reporting.
· Note: This implies that A NZP CSI-RS resource referred by multiple (e.g., N) sub-configurations can be counted multiple times (e.g., N times) within a CSI report configuration.
Proposal 9: For multi-CSI reporting, further discuss potential enhancements in terms of the CSI calculation complexity as well as the CSI overhead.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 3: With a UE set to measure CSI corresponding to L≥ 1 different (subsets of the available antenna ports in the array) spatial domain patterns at the gNB, it should be configured to report for N≤L CSI(s), where the value of N can be either configured by the network or can be fixed in the specifications.
Proposal 5: For the option for letting the UE select which CSI(s) are reported - in order for the UE to make such selection effectively considering NES requirements in addition to DL performance - enable the UE to select an adaptation pattern based on a configured threshold.



FL summary
#1 CSI computation/CPU
· Complexity reduction: Nokia (UE skipps evaluations of some SD patterns based on certain rules), HW (considering resources configured by gNB with correlation property), CATT (precoded CSI-RS to emulate different APs), Google (addition delay for Z/Z’ when multiple power offsets configured), CTC (UE to skip measurements based on correlation), MTK (only for CSIs corresponding to shared quantity), Pana
· Adapted with multi-CSI feedback without complexity reduction: [Nokia], vivo (per sum of resources or per sub-configuration), Google (need of addition delay for Z/Z’ and #CPU dependence on #SP patterns), LG electronics (Ks is modified to the sum of CSI-RS resources), Apple (per sub-configuration), Pana (per sub-configurations and also scaled with #poweroffsets), SPD/ ETRI (no reduction case as baseline)

#2 UCI mapping order/CSI dropping rules
· Spec update is needed: LGe, SS, Pana, QC (reference sub-configuration with CSI split)
· Alt 1: per CSI report: Nokia
· Alt 2: per sub-configuration

#3 CSI reporting type
whether or not to additionally support that X<= N CSIs can be reported by UE selection, possibly assisted with gNB configured criteria e.g. rank, CQI, or a configured threshold
· Positive: Nokia, Fraunhofer
· Negative: HW, AT&T

Whether or not to support of P-CSI report and details of the reporting pattern
· Positive: vivo (N=1, L>1 with cyclically reporting configured by gNB), ZTE, HW(if no UE selection), CTC (at least N=L), CMCC, LGe, Lenovo (N=L), Apple (N<L with N CSI spanning to L/N reporting instances), ASUSTeK(N=1), DCM, Transsion (at least N=L), Pana, ETRI
· Negative: SPD,
· FFS: QC

N CSIs are reported over multiple reporting instances with a cyclic pattern
· Nokia (for SP-CSI), vivo/Apple (for P-CSI)

It seems that for each of the above issues there is no majority common preference except for the support of P-CSI in general. Even for the later one, the situation does not seem to change compared to the last meeting. Therefore, FL suggest we have more discussion and decisions during this meeting.
 
FL1 P6-1
Discuss the CPU counting rules considering sub-configurations in a CSI report configuration.
Discuss the impact on UCI mapping order and CSI dropping.
Discuss further enhancements and support on SP/P-CSI reporting. 

	Company
	Comments

	Lenovo
	UCI mapping is needed per codebook type (so far Type1-single panel and Type1-multipanel) as well as per physical uplink channel (PUSCH and/or PUCCH). If we support all combinations, four UCI mapping order tables need to be enhanced, which may not be feasible given that we have one more meeting left to conclude the normative work.
In light of that, we propose the following:
· Prioritize Type1-singlepanel codebook type
· For periodic CSI reporting, support N=L=1
· For SP CSI reporting, prioritize PUSCH reporting
This would need updating only one UCI mapping table.

	Nokia/NSB
	- CPU count could be discussed after clarifying all the aspects related to the baseline framework.
- We should strive not to change the existing priority function.
· Changing the priority function Pri_(i,CSI) (y,k,c,s) to include N CSIs reported in a single CSI report would complicate the rules for CPU overbooking because, for example, only some of the CSIs in the report would not be updated in case the CPU counts exceeds the UE capability. This would add to the already complex handling of CSI reporting capabilities for the maximum number of resources/ports and CPUs. It’s worth noting that similar discussion occurred for the Rel-17 M-TRP CSI enhancements and no change on the priority function was agreed due to similar reasons as mentioned above.
- On the further enhancements at least for SP/P-CSI reporting:
· Evaluating multiple spatial patterns and providing a corresponding CSI report(s) using one UL (PUCCH/PUSCH) reporting occasion would increase the consumption of CSI processing units (CPU) at the UE, given that a CPU is only released after the CSI report is transmitted. And thus, the required number of additional CPUs would potentially need to scale up with the number of spatial patterns to evaluate before the CSI report transmissions.
 Hence, considering CSI report(s) through different/multiple UL reporting occasions would allow to reduce the consumption of many CSI processing units at a time.

	Apple-FL1
	Fine with the study. 
For the CPU counting, our proposal is based on per effective sub-configuration (indicated by RRC/MAC CE/DCI to be reported on a certain reporting instance),
For the SP/P-CSI reporting, we share the similar view with Nokia that supporting N<L and reporting a total of L CSIs in multiple reporting instances reduces consumption of CSI processing, which provides a tradeoff between UE complexity and providing NW with enough adaptation patterns to choose from. 

	Samsung
	Fine with the proposal. 

	Qualcomm0
	We should note that CSI processing involves at least two aspects: CPU occupancy (which is measure of UE processing load, UE FG 2-35) and active CSI-RS resource/port counting (which is measure of UE memory usage, UE FG 2-33). Clarifying UE counting on CPU and active CSI resources/ports are necessary. Hence, the first bullet should be revised as follows:
· Discuss CPU counting and active CSI-RS resource/port counting considering CSI report type, CSI-RS resource type and mechanism indicating sub-configurations for CSI measurement.

	Xiaomi
	Support it.

	DCM 
	Support the proposal in general. 
For #2 UCI mapping order/CSI dropping rules, we slightly prefer Alt 2 per sub-configuration. In this case, overhead reduction approaches can be easily used.   



	CEWiT
	For periodic CSI reporting, support 1<=N<=L.


	ETRI
	Support the proposal.

	LG Electronics1
	We think the second issue is essential. As proposed in our contribution, we think there could be two approaches.
-	Approach 1: CSI reporting procedures such as CSI mapping order for CSI part 1 or part 2 and CSI omission/priority rule are performed per CSI report, as in current NR specification.
-	Approach 2: CSI reporting procedures such as CSI mapping order for CSI part 1 or part 2 and CSI omission/priority rule are performed per sub-configuration.





7. Enhancements on CSI-RS transmission
Company proposals
	Source
	Proposals

	Nokia, Nokia Shanghai Bell
	Proposal 34: For PDSCH power reduction, RAN1 focus is on power adaptation between CSI-RS and PDSCH.

	vivo
	Proposal 11: Spatial element adaptation and power offset adaptation are not applicable to the CSI-RS Resources for L1-RSRP/L3-RSRP measurement/ beam management

	Huawei, HiSilicon
	Proposal 18:	Regarding signalling aspect for NES-capable UE, reducing the transmission power of CSI-RS is unnecessary.

	CATT
	Proposal 23: Each CSI-RS resource should be configured with one or more power offset relative to the SSB based on spatial elements adaptation patterns.

	xiaomi
	Observation 1: The dynamic adaptation of antenna structure results in the adaptation of resources for CSI-RS reception, which may cause the misalignment for the reception.  
Proposal 1: How to enable efficient adaptation of resource mapping for the reception of one CSI-RS resource should be further studied.

	NEC
	Proposal 5: Reduced CSI-RS density for network energy saving should be considered.

	CMCC
	Proposal 23: 
Whether spatial element adaption can be applied to pathloss CSI-RS needs to be discussed.

Proposal 24: 
If spatial element adaption can be applied to pathloss CSI-RS, enhancement for PathlossReferenceRS configuration is needed.

	Qualcomm Incorporated
	Proposal 11: For UE that is configured with spatial domain adaptation, if it is configured to perform CSI/BM measurement and time restriction for channel measurement is not configured, the UE assumes the transmission power of NZP CSI-RS for channel measurement in all measurement occasions after CSI reference resource remains unchanged.

	Samsung
	Proposal 1: RAN1 should specify necessary enhancements to support the cases when CSI-RS transmission power changes.
Proposal 21: Introduce a signaling mechanism for indicating CSI-RS transmission power change for CSI calculation.

	Ericsson
	Proposal 1	: For PD adaptation techniques, dynamic updates for powerControlOffsetSS are not supported. I.e., do not consider the case where CSI-RS power is dynamically changed.

Proposal 15:	Type-2 spatial element adaptation enhancement is not supported in symbols configured with periodic CSI-RS. I.e., updates to powerControlOffsetSS are not supported for periodic CSI-RS.

	Transsion Holdings
	Proposal 6: It is suggested that spatial element adaptation of CSI-RS may be not supported.

	Panasonic
	Proposal 14: Within a CSI-RS resource configuration, power offset value(s) for CSI-RS relative to SS should also be supported for CSI-RS resource configuration, for both Type 1 and Type 2 adaptation.

	ETRI
	Proposal 6: For the case where only a subset of ports of a CSI-RS occasion is transmitted, discuss which REs are mapped to the subset of ports and which REs are muted.

	CEWiT
	Proposal 4: Change in the CSI-RS power offset relative to the SSB and dynamically indicating about the change to the UE is supported.



FL summary
#1 Discuss configuration possibility in a CSI-RS resource of multiple power offsets relative to the SSB
· Positive: CATT, xiaomi, CMCC, SS, Pana, CEWiT
· Negative: Nokia, vivo, HW, E//, Transsion

#2 Whether spatial element adaption can be applied to pathloss CSI-RS (CMCC)

#3 The following proposal
For UE that is configured with spatial domain adaptation, if it is configured to perform CSI/BM measurement and time restriction for channel measurement is not configured, the UE assumes the transmission power of NZP CSI-RS for channel measurement in all measurement occasions after CSI reference resource remains unchanged.

The situation does not seem to change for the #1 issue and the issue raised in #2/#3 by a single company can be discussed during the meeting as well.

FL1 P7-1
Further discuss and determine the issue#1, #2, #3 during this meeting.

	Company
	Comments

	Lenovo
	· Deprioritize #1, #2
· OK to discuss #3

	Nokia/NSB
	 On #3: If spatial adaptation is not allowed to impact at least some of the CSI-RSs (other than the ones used for spatial patterns evaluation), less network energy savings would be achieved and the gNB wouldn’t be able to e.g., multiplex CSI-RS and PDSCH in the frequency domain. Hence, how the CSI computation/derivation operation is impacted due to switching to a new spatial pattern, considering channel and interference measurements, should be considered.

	Samsung
	Fine with the proposal. 

	Xiaomi
	Prefer to prioritize #1.

	New H3C
	OK

	CEWiT
	Prefer to prioritize #1.

	ETRI
	OK to discuss #1.

	FL2
	Three companies mention to prioritize #1. Thus please focus on 
#1 Discuss configuration possibility in a CSI-RS resource of multiple power offsets relative to the SSB
· Positive: CATT, xiaomi, CMCC, SS, Pana, CEWiT
· Negative: Nokia, vivo, HW, E//, Transsion


	LG Electronics1
	#1 Discuss configuration possibility in a CSI-RS resource of multiple power offsets relative to the SSB

· It is understood that this issue is whether to support Type 2 SD adaptation with A1-2-revised. But it can be deprioritized since we agreed that for Type 2 SD adaptation, A1-1-revised is supported.

#2 Whether spatial element adaption can be applied to pathloss CSI-RS (CMCC)

· It can be discussed but doesn’t seem to be an urgent issue.

#3 The following proposal

· We think CSI measurement issue should be discussed to some extent. The captured proposal from Qualcomm seems to be restrictive. In our view, the other way to resolve the relevant issue is that UE does not perform CSI averaging for NZP CSI-RS resource occasions corresponding to different spatial domain adaptations, if time domain restriction is not configured.






8. Beam management and TCI state aspects
Company proposals
	Source
	Proposals

	Nokia, Nokia Shanghai Bell
	Observation 16: Spatial pattern adaptation may impact and require updating at least active TCI states.
Proposal 29: Discuss whether the existing TCI state indication procedures should be enhanced when considering spatial pattern adaptation.
Proposal 30: Discuss whether/how spatial adaption impacts beam failure detection and beam recovery procedures.

	ZTE, Sanechips
	Proposal 22: The enhancement on beam management should be deprioritized.

	CATT
	Proposal 20: Multiple beam management functions could be performed with each BM function associated with one TxRU set.

	Fujitsu
	Proposal 7. Enhancements on RLM and RRM measurement on CSI-RS are necessary considering the potential transmission power fluctuation of 1-port CSI-RS due to adaptation of spatial element.

	Google
	Proposal 12: The enhancement on beam measurement and report for NES should only focus on CSI-RS based beam measurement and report.

	NEC
	Proposal 9: Support scaling the threshold of beam failure detection and threshold of candidate beam identification for power domain network energy saving.
Proposal 10: Study the impact of spatial elements adaption if the CSI-RS resource is configured as reference RS in TCI state, QCL info, spatial relation, and pathloss reference signal.

	CMCC
	Proposal 4:
The TCI states would be updated due to the change of SD adaptation patterns of the CSI-RS resources.
Proposal 22: 
Threshold for beam failure recovery or radio link monitoring may be needed to update together with spatial elements on/off.

	LG Electronics
	Proposal #14: Consider at least the following issues for beam management enhancement.
-	How to inform UE to adjust the RX beam when receiving a specific CSI-RS for beam management
-	How to handle the case where CSI-RS configured for beam management, radio link monitoring or link recovery procedures is affected by gNB’s adaptation of spatial elements
-	How to adjust the number of repetitions for a CSI-RS resource with the higher layer parameter repetition set to 'on' or 'off'

Proposal #15: Consider the following methods for TCI configuration enhancement.
-	Method 1: Configure multiple candidate CSI-RS resources as reference signal for QCL information or for spatial relation information, and switch one of them based on L1/L2 signaling
-	Method 2: Configure multiple candidate sets of TCI state(s) associated with DL/UL signal/channel and switch one of them based on L1/L2 signaling
-	Method 3: Invalidate DL/UL signal/channel related to a CSI-RS resource that is deactivated or affected due to gNB’s adaptation of spatial elements

	InterDigital, Inc.
	Proposal 8: RAN1 to consider solutions reducing signaling overhead from changes of TCI states when Type 2 adaptation is used.

	Lenovo
	Proposal 5	: For Type2 spatial domain adaptation, evaluate whether the antenna element per port adaptation impacts the accuracy of the QCL relationships between DL/UL RSs  

	Samsung
	Proposal 7: Extend the current TCI state indication DCI to additionally indicate a CSI-RS resource sub-configuration ID per SD/PD adaptation.  

Proposal 22: Specify a solution for preventing beam failure and/or RLF due to potential SD/PD adaptation, e.g., hypothetical beam failure and/or RLF reports for the indicated hypothetical power offset values.
Proposal 23: Specify a solution to enhance beam failure recovery procedure, e.g., switch/update of RS set for beam failure detection and that for candidate beam identification according to the network adaptation.

	KT Corp.
	Proposal 4: The TCI configuration contains power offset values to indicate the power offset of PDSCH.

	NTT DOCOMO, INC.
	Proposal 7:
Configured TCI may be invalid due to dynamic spatial and power adaptation. An enhanced TCI switch mechanism corresponding to dynamic adaptation should be supported.

	Panasonic
	Proposal 12: Start the discussion on how to handle the impact to TCI framework and beam management, e.g., whether/how the TCI states are adapted with the trigger spatial adaptation patterns.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 6: RAN1 to discuss mechanisms to enable UEs to perform beam measurement and efficient reporting to meet NES requirements while maintaining sufficient link gains.



FL summary
The contributions shown in this section express the interest on enhancements to BM and/or TCI framework, which seems to be increased compared to previous meetings.

FL1 P8-1
· Study the need of scaling the threshold of beam failure detection and threshold of candidate beam identification for power domain network energy saving.
· Study the need of TCI configuration enhancement, including
· Method 1: Configure multiple candidate CSI-RS resources as reference signal for QCL information or for spatial relation information, and switch one of them based on L1/L2 signaling
· Method 2: Configure multiple candidate sets of TCI state(s) associated with DL/UL signal/channel and switch one of them based on L1/L2 signaling
· Method 3: Invalidate DL/UL signal/channel related to a CSI-RS resource that is deactivated or affected due to gNB’s adaptation of spatial elements

	Company
	Comments

	Lenovo
	We are OK to discuss it, but priority should be given to CSI enhancements for CRI/RI/PMI/CQI reporting

	Nokia/NSB
	We support Method 2 for the following reason:
Different spatial patterns may have different characteristics e.g., in terms of beam pattern.  However, given that there is potentially a relationship between an applicable spatial pattern and applicable TCI states, there may be need for a frequent update of active TCI states would be required to follow the spatial pattern change/adaptation; such update would then incur latency and overhead and thus may not preferrable.

	Apple-FL1
	TCI change can be configured in the current CSI-RS resource configuration where the multiple CSI-RS resources correspond to different TCI states. Dynamic change of the TCI states would complicate UE measurement and considering the time limit, we prefer to avoid impact on BM/ TCI configuration.  

	Samsung
	We agree to study enhancements to BM. However, we disagree the current formulation. Currently, the beam failure detection threshold has a physical meaning, i.e., it corresponds to a quality at which hypothetical PDCCH BLER is 10% for the most protected DCI type. The occurrence of ‘Beam Failure Instance’ means indeed the link between UE-gNB is unreliable for communication. Arbitrarily scaling the threshold is like ‘the link is unreliable for communication but don’t tell me’. Our proposal is for UE to send hypothetical beam failure and/or radio link failure (RLF) reports for the indicated hypothetical power offset values. In this way, the network can assess the risk of BF or RLM proactively and, thereby, the network can avoid adaptations which is expected to result in a disastrous failure.
Regarding TCI enhancement, we agree to study the listed options.   

	DCM 
	Support the proposal. 

	FL2
	Please indicate your preference for each of BM/TCI enhancements
P8-1-r1
· Downselect from the following for BM enhancements
· Case 1: Support scaling the threshold of beam failure detection and threshold of candidate beam identification for power domain network energy saving
· Case 2: Support UE to send hypothetical beam failure and/or radio link failure (RLF) reports for the indicated hypothetical power offset values.
· Downselect from the following for TCI configuration enhancement
· Method 1: Configure multiple candidate CSI-RS resources as reference signal for QCL information or for spatial relation information, and switch one of them based on L1/L2 signaling
· Method 2: Configure multiple candidate sets of TCI state(s) associated with DL/UL signal/channel and switch one of them based on L1/L2 signaling
· Method 3: Invalidate DL/UL signal/channel related to a CSI-RS resource that is deactivated or affected due to gNB’s adaptation of spatial elements


	DOCOMO
	Support FL’s proposal. 

	LG Electronics1
	For the first bullet for beam management, we should first decide whether to support S/P-domain adaptations or not for CSI-RS for beam management. If supported, we think several issues including Q_in/Q_out issue above need to be dealt with together.

For the second bullet for TCI, we are fine with it.





9. Signaling for triggering/(de)activation of CSI report
Company proposals
	Source
	Proposals

	FUTUREWEI
	Proposal 4: L1 signaling of the Port Subset indication, at least for Type 2 SD, should be supported for the gNB triggering/indication/activation of the N CSI(s) in a reporting instance. 
· Group-based L1 signaling can be considered additional to further reduce the signaling overhead.

	Nokia, Nokia Shanghai Bell
	Proposal 24: Discuss the values that N and L may take and provide this information to facilitate RAN2’s work when they discuss MAC CE design to enable triggering N CSIs for semi-persistent CSI on PUCCH.
Proposal 25: For aperiodic and semi-persistent CSIs on PUSCH, for triggering or activating/deactivating N from L configurations of a CSI report configuration, downselect between:
•	Alt.1: Define N sub-configurations as a triggering state and indicate this triggering state via the CSI request field in DCI. More generally, different triggering states could represent different selections of a subset of the L sub-configurations.
•	Alt.2: Triggering state, via the CSI request field in DCI, still triggers the CSI report configuration as in legacy, and a new or existing DCI field(s) is used to indicate the selection of N sub-configurations.

	vivo
	Proposal 8: Support group common DCI to indicate the active sub-configurations.

	ZTE, Sanechips
	Proposal 13: To better adapt to CSI reporting requirements, dynamic indication of N ≤ L CSIs can be considered.
Proposal 14: gNB can configure multiple sub-configurations (e.g., port subset indication) candidates by RRC signaling, and use L1 signaling to select one or more candidates from RRC configuration.
Proposal 15: For aperiodic CSI report, the following two solutions to trigger N CSIs from L sub-configurations can be considered:
Solution #AP-1: Each trigger state associates with N sub-configurations.
Solution #AP-2: Using a new field to indicate N sub-configurations.
Proposal 16: For semi-persistent CSI report, the following solutions to trigger N CSIs from L sub-configurations can be considered:
Solution#SP-1: Adding new fields to indicate N sub-configurations in current MAC CE and DCI.
Solution# SP-2: Using a new group common DCI to indicate N sub-configurations.
Proposal 17: For periodic CSI report, support using a new group common DCI to indicate N≤L sub-configurations.
Proposal 21: Dynamic indication can be considered for power domain enhancement.

	Huawei, HiSilicon
	Proposal 14:	For CSI report configuration, consider enhanced DCI and MAC CE to mechanisms to trigger N CSIs in a reporting instance, where the N CSI(s) are associated with N sub-configuration(s) from L in a report configuration. 
-	Reserved bits in MAC CE is used to indicate N sub-configurations 
-	A trigger state in DCI is used to indicate N sub-configurations.

	CATT
	Proposal 10: gNB indication to UE on the selected CSI report (s) should be supported.
Proposal 11: The RRC signalling or dynamic signalling indication of N CSI report sub-confirmations could be supported.

Proposal 18: Spatial adaptation pattern update based on aperiodic and semi-persistent CSI measurement/report should be supported with UE-specific dynamic signaling to get gNB’s desired and accurate CSIs without substantially increasing the overhead of CSI report.

Proposal 22: Dynamic signalling could be used to activate/deactivate semi-persistent CSI report for subset of powerControlOffset values but could not be used for dynamic change of powerControlOffset value/subset associated with periodic CSI report configuration.

	Fujitsu
	Proposal 6. Support to introduce new DCI field in DCI 0_1 and 0_2 or a new DCI format to indicate N CSI(s) from L sub-configurations.
Proposal 11. For the enhancement of MAC-CE/DCI activated/triggered SP/AP CSI reporting, introduce a new DCI field in DCI 0_1 and 0_2 or a new DCI format to indicate N CSIs from L sub-configurations.

	Intel Corporation
	Proposal 7:
•	Support group common L1 signaling to enable/disable CSI-RS resource set and CSI report configurations among pre-configured set of configurations.

	Google
	Proposal 13: Support dynamic activation/deactivation for a CSI report configuration.

	xiaomi
	Proposal 2: Signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS needs further study.

	NEC
	Proposal 6: Consider the activation of different network energy saving techniques (e.g., time, spatial, power) via semi-static network energy saving configuration.

	CMCC
	Proposal 6:
An indication of SD adaptation pattern should be supported.
Proposal 7: 
Dynamic SD adaptation pattern switching for CSI-RS should be supported for semi-persistent and periodic CSI-RS.
Proposal 17:
The combination of the sub-configuration could be configured in the RRC and indicated in the activation signalling.

	InterDigital, Inc.
	Proposal 5: Support configuration of a subset of sub-configurations for each aperiodic trigger state or semi-persistent-on-PUSCH trigger state.
Proposal 6: A DCI can indicate sub-configuration(s) applicable to a periodic CSI or semi-persistent on PUCCH reporting configuration.
Proposal 7: The DCI indicating sub-configuration is received in a UE-group common search space.
Proposal 12: A DCI can indicate subset of configured values for power offset between PDSCH and CSI-RS applicable to a group of NZP CSI-RS resources for CSI reporting.
Proposal 13: The DCI indicating subset of power offset value(s) is received in a UE-group common search space.

	Lenovo
	Proposal 3	
Evaluate whether dynamic switching between two P/SP CSI reporting configurations corresponding to activated and deactivated NES modes is needed  

Proposal 12	
For power control offset indication for Rel-18 NES-capable UEs, evaluate the following alternatives for down selection:
•	Alt1. Configuring two power control offset values per CSI-RS resource, along with dynamic indication of whether the NES mode is activated or deactivated
•	Alt2. Dynamic indication of the power control offset, e.g., via DCI indication
•	Alt3. MAC-CE based power control offset indication

	Apple
	Proposal 5: For N<L case, the activation/triggering signaling should be enhanced to indicate which N of the L sub-configurations are activated/triggered.
Proposal 6: The following enhancements can be considered for activating which N CSI(s) will be reported for semi-persistent CSI report: 
	Opt 1: The activation MAC CE indicates a cycling pattern
	Opt 2: Each activation MAC CE indicates a set of N sub-configurations, new MAC CE activates a new set of N sub-configurations and deactivates the previous one

	CMCC
	Proposal 25: 
A subset of the power offset values, at least for the CSI reporting, should be indicated and/or activated.

	Qualcomm Incorporated
	Proposal 7: At least for aperiodic CSI reporting with periodic/semi-persistent CSI-RS or semi-persistent CSI reporting, the UE is provided with MAC-CE containing information associated with a subset of sub-configurations in a CSI report config for CSI measurement and reporting.

	Samsung
	Proposal 6: Introduce [UE-group-specific] L1/L2 signaling for updating a given CSI-RS resource, e.g., a default CSI resource configuration, by indicating an index from the set of provided sub-configurations.
Proposal 7: Extend the current TCI state indication DCI to additionally indicate a CSI-RS resource sub-configuration ID per SD/PD adaptation.  

Proposal 11: For aperiodic and semi-persistent CSI reporting on PUSCH, DCI format 0_1 is extended to indicate N sub-configuration(s) for reporting from L sub-configurations. For semi-persistent CSI reporting on PUCCH, ‘SP CSI reporting on PUCCH Activation/Deactivation’ MAC CE is extended for the same purpose.

Proposal 13: For a semi-persistent CSI reporting triggered by MAC-CE, support an indication of PUCCH resource from a set of configured resources in the CSI report triggering MAC-CE for reporting N CSI(s) in one reporting instance.

Proposal 19: Support L1 signaling for indicating skipping multi-CSI report for P/SP-CSI reporting.
Proposal 20: Support UE-group-specific L1 signaling for indicating skipping multi-CSI report for P/SP-CSI reporting.

	Ericsson
	Proposal 3: For PD adaptation with CSI reporting on PUSCH (aperiodic, or semi-persistent), the existing CSI request field in DCI 0_1/0_2 is used for triggering CSI measurement and reporting according to one or multiple sub-configurations of a CSI-ReportConfig.
Proposal 4	: For PD adaptation, trigger state indication via DCI 0_1/0_2 is used to dynamically indicate N out of L sub-configurations (each containing a powerControlOffset value) of a CSI-ReportConfig for which the UE shall measure and reports N CSIs.

Proposal 11:	For Type-1 SD adaptation with CSI reporting on PUSCH (aperiodic, or semi-persistent), the existing CSI request field in DCI 0_1/0_2 is used for triggering CSI measurement and reporting according to one or multiple sub-configurations of a CSI-ReportConfig.
Proposal 12:	For Type-1 SD adaptation, trigger state indication via DCI 0_1/0_2 is used to dynamically indicate N out of L sub-configurations of a CSI-ReportConfig for which the UE shall measure and reports N CSIs.

	Panasonic
	Proposal 6: Support RRC configuration for each sub-configuration and L1 indication to select/trigger sub-configuration(s) for unified approach for spatial and power domain adaptation.

	FGI
	Proposal 1: RAN1 should discuss the detailed L1/L2 signaling for N CSI reports of L sub-configurations(N<=L)

	ETRI
	Proposal 10: Support a group-common DCI which can trigger/indicate/activate at least Rel-18 SP-/A-CSI reporting.
Proposal 11: The group-common DCI that triggers/indicates/activates a SP-/A-CSI reporting can also indicate the number of CSI reports N for the concerned CSI reporting instances.

	LG Electronics
	Proposal #2: Introduce UE group-common L1 signaling to enable a UE to report N CSI(s) in one reporting instance for periodic/semi-persistent/aperiodic CSI reporting, where 1≤N≤L and N CSI(s) corresponds to N sub-configuration(s) from L sub-configurations configured for a CSI report configuration.
Proposal #3: In addition to UE group-common signlaing to indicate/activate N sub-configurations, for semi-persistent/aperiodic CSI reporting, consider to enhance UE-specific DCI or MAC CE mechanism such that a code-point in a DCI field or new field in MAC CE can indicate sub-configuration index(es).



FL summary
The main discussion points for this aspect is how to include the multi-CSI feedback corresponding to N>1 sub-configuration into the current CSI report triggering framework which is based on DCI and/or MAC-CE. Potential enhancements can also include the introduction of group-common PDCCH or new DCI field/format. PD adaptation based on a same framework is also desirable and can be considered together.

FL1 P9-1
· For N>=1 CSI reporting corresponding to N out of L sub-configurations in one reportConfig where each sub-configuration corresponding to an SD adaptation pattern and/or a powerControlOffset value, 
· For SP-CSI report, support both DCI-based and MAC-CE based triggering.
· For A-CSI report, support DCI-based triggering and additionally MAC-CE based sub-selection.
· FFS: the indication for skipping multi-CSI report for P/SP-CSI reporting

· For DCI-based triggering,  
· Alt 1: A triggering state corresponding to N sub-configurations is initiated via the CSI request field in DCI. Different triggering states could represent different sets of N sub-configurations.
· Alt 2: A triggering state is defined and initiated via the existing CSI request field as in legacy, and a separate DCI field is used to indicate the selection of N sub-configurations.
· The DCI can be UE specific (in this case, legacy DCI format applies) or UE group-common 

· For MAC-CE based triggering/activation/sub-selection,
· Opt 1: A codepoint corresponding to a cycling pattern in an activation MAC-CE indicates a set of N sub-configurations such that different sets of N sub-configurations can be activated for CSI measurement and report with the same MAC-CE
· Opt 2: A codepoint corresponding to N sub-configurations in an activation MAC-CE indicates a set of N sub-configurations such that another MAC CE is required for activation of another set of N sub-configurations and [automatically] deactivation of the previous one
· FFS a new MAC-CE or an existing MAC-CE is used
· FFS: the indication of PUCCH resource from a set of configured resources in the CSI report triggering MAC-CE 

	Company
	Comments

	Nokia/NSB
	Fine to further discuss the aspects under FL1 P9-1. 
However, we note that e.g., for SP-CSI reporting on PUCCH, it’s clear that there is a need to enhance the existing MAC CE. But the design details should be left up to RAN2.

	Apple-FL1
	Fine with the proposal.

	Samsung
	[Comment: Better to follow legacy framework and pursue enhancements, i.e., DCI for A-CSI and SP-CSI on PUSCH and MAC-CE for SP-CSI on PUCCH.]
· For N>=1 CSI reporting corresponding to N out of L sub-configurations in one reportConfig where each sub-configuration corresponding to an SD adaptation pattern and/or a powerControlOffset value, 
· For SP-CSI report, support both DCI-based and MAC-CE based triggering.
· For A-CSI report, support DCI-based triggering and additionally MAC-CE based sub-selection.
· For A-CSI and SP-CSI on PUSCH report, support DCI-based triggering.
· For SP-CSI on PUCCH report, support MAC-CE-based triggering
· FFS: the indication for skipping multi-CSI report for P/SP-CSI reporting

· For DCI-based triggering,  
· Alt 1: A triggering state corresponding to N sub-configurations is initiated indicated via the CSI request field in DCI. Different triggering states could represent different sets of N sub-configurations.
· Alt 2: A triggering state is defined and initiated indicated via the existing CSI request field as in legacy, and a separate DCI field is used to indicate the selection of N sub-configurations.
· The DCI can be UE specific (in this case, legacy DCI format applies) or UE group-common 

[Comment: Why limiting to cycling pattern? It is proper to give a flexibility to the network for indication; if the network wants, then it can trigger in a cycling manner. No need to specify fixed cycling pattern.]
· For MAC-CE based triggering/activation/sub-selection,
· Opt 1: A codepoint corresponding to a cycling pattern in an activation MAC-CE indicates a set of N sub-configurations such that different sets of N sub-configurations can be activated for CSI measurement and report with the same MAC-CE
· Opt 2: A codepoint corresponding to N sub-configurations in an activation MAC-CE indicates a set of N sub-configurations such that another MAC CE is required for activation of another set of N sub-configurations and [automatically] deactivation of the previous one
· FFS a new MAC-CE or an existing MAC-CE is used
· FFS: the indication of PUCCH resource from a set of configured resources in the CSI report triggering MAC-CE 


	Qualcomm0
	Our view/proposal for this discussion is provided below. 
Consider the following options for indicating N out of L sub-configurations in a CSI report configuration for CSI measurement and reporting
· Option 1: Legacy UE specific DCI based triggering
· Alt 1-1: Enhance triggering state to include indication of N sub-configurations for a CSI report configuration. The triggering state is signalled by the CSI request field in DCI.
· Alt 1-2:

· Applicable to AP CSI reporting and SP CSI reporting on PUSCH
· If NZP CSI-RS for channel measurement is aperiodic, the CPU occupancy and active CSI-RS resource/port counting are based on N indicated sub-configurations.
· If NZP CSI-RS for channel measurement is periodic or semi-persistent, the CPU occupancy and active CSI-RS resource/port counting are based on L sub-configurations. 
· Option 2: MAC-CE based (de)activation/sub-configuration selection
· Alt 2-1: A codepoint indicating N sub-configurations for a CSI report configuration.
· Alt 2-2:
· Applicable to AP CSI reporting and SP CSI reporting
· The CPU occupancy and active CSI-RS resource/port counting are based on N indicated sub-configurations.

	InterDigital
	Ok with the proposal at a high level

	DCM
	We think that the legacy triggering approaches are the start point for discussion. Then we should investigate what’s the additional modification is needed. 
Furthermore, we could split the discussion into three directions as follow. 
· Triggering P-CSI on PUCCH  
· Triggering P-CSI on PUSCH 
· Triggering A-CSI on PUSCH  

	CEWiT
	Ok with the proposal

	FL2
	The following was agreed.
FL1 P9-1
· For N>=1 CSI reporting corresponding to N out of L sub-configurations in one reportConfig where each sub-configuration corresponding to an SD adaptation pattern or/[and] a powerControlOffset value, 
· For A-CSI and SP-CSI on PUSCH report, support DCI-based triggering
· For A-CSI-RS, CPU and CSI-RS resource/port counting depend on N indicated sub-configurations
· FFS: How to do the counting
· FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
· For SP-CSI on PUCCH report, support MAC-CE-based triggering
· FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
· Note: UE complexity reduction is not precluded

For the remaining proposals, please indicate your preference and reasons.
P9-1-remaining-DCM
· For DCI-based triggering, downselect to one of multiple from the following
· Alt 1: A triggering state corresponding to N sub-configurations is indicated via the CSI request field in DCI. Different triggering states could represent different sets of N sub-configurations.
· The DCI is UE specific (in this case, legacy DCI format applies) 
· Alt 2: A triggering state is defined and indicated via the existing CSI request field as in legacy, and a separate DCI field is used to indicate the selection of N sub-configurations.
· The DCI is UE specific (in this case, legacy DCI format applies) 
· Alt3: A triggering state is defined and indicated via the UE group-common CSI request field is used to indicate the selection of N sub-configurations.
· Alt 4: A triggering state corresponding to N sub-configurations is indicated in RRC (e.g., CSI-AssociatedReportConfigInfo for A-CSI reporting on PUSCH), DCI triggers CSI as legacy and UE selects the sub-configurations for each CSI according to the new defined sub-configuration triggering state.
· For MAC-CE based triggering/activation/sub-selection, downselect from one of the following
· Opt 1: An indication corresponding to a cycling pattern in an activation MAC-CE indicates a set of N sub-configurations such that different sets of N sub-configurations can be activated for CSI measurement and report with the same MAC-CE
· Opt 2: An indication corresponding to N sub-configurations in an activation MAC-CE indicates a set of N sub-configurations such that another MAC CE is required for activation of another set of N sub-configurations and [automatically] deactivation of the previous one
· FFS a new MAC-CE or an existing MAC-CE is used
· FFS: the indication of PUCCH resource from a set of configured resources in the CSI report triggering MAC-CE


	DOCOMO 
	
For DCI triggering of A-CSI on PUSCH, one of the concerns is that one triggering state, i.e., CSI-AperiodicTriggerState, can contains maximum 16 CSIs, i.e., 16 CSI-AssociatedReportConfigInfo, and each CSI contains its sub-configurations, if A-CSIs are triggered by DCI with same triggering signalling, it means that the same sub-configuration down-selection rule is applied for each CSI-AssociatedReportConfigInfo. That will restrict the flexibility of sub-configurations selection.  
     
To ensure the flexibility of sub-configuration selection for each report configuration, the signaling of sub-configuration triggering could be included in the IE of CSI-AssociatedReportConfigInfo. Then independent sub-configuration selection rule can be applied for each report configuration (CSI-AssociatedReportConfigInfo).   

[image: ]

On the other hand, the gNB can have multiple triggering approaches to ensure the triggering flexibility, so we suggest the following update on DCI-based triggering.  

· For DCI-based triggering, downselect from one or multiple of the following
· Alt 1: A triggering state corresponding to N sub-configurations is indicated via the CSI request field in DCI. Different triggering states could represent different sets of N sub-configurations.
· The DCI is UE specific (in this case, legacy DCI format applies) 
· Alt 2: A triggering state is defined and indicated via the existing CSI request field as in legacy, and a separate DCI field is used to indicate the selection of N sub-configurations.
· The DCI is UE specific (in this case, legacy DCI format applies) 
· Alt3: A triggering state is defined and indicated via the UE group-common CSI request field is used to indicate the selection of N sub-configurations.
· Alt 4: A triggering state corresponding to N sub-configurations is indicated in RRC (e.g., CSI-AssociatedReportConfigInfo for A-CSI reporting on PUSCH), DCI triggers CSI as legacy and UE selects the sub-configurations for each CSI according to the new defined sub-configuration triggering state.  




10. Signaling for informing SD/PD adaptation

Company proposals
	Source
	Proposals

	Nokia, Nokia Shanghai Bell
	Proposal 31: Support signalling of spatial pattern change to the UE. 
•	Discuss signalling content of spatial adaptation, considering that different spatial patterns may differ in at least one of the following spatial elements: 
o	Set of antenna ports, 
o	Set/number of active (or muted) antenna elements or TxRUs.
Proposal 32: Discuss signalling ways for spatial adaptation change, considering the following options:
•	Option 1: Use DCI, including group common DCI if seen beneficial, to indicate the UE(s) a spatial pattern change/adaptation.
•	Option 2: Use MAC CE to indicate the UE(s) a spatial pattern change/adaptation.
•	Option 3: Use semi-static or even semi-dynamic configuration and operation, i.e., via RRC or MAC CE, for switching between various spatial patterns over different period of times, i.e., spatial partitions in time. And use dynamic signaling, via DCI or MAC CE, to update such configuration.
Proposal 35: Define PDSCH transmission change indication limited to cases where it is beneficial for the UE. 
•	FFS Discuss in which cases the indication is beneficial to the UE (e.g., if power change rate is high and/or power change is large)
•	FFS Discuss whether the UE should provide information related to when it benefits from the indication (e.g., by indicating its need, or by indicating a power change rate or range which the UE can/cannot cope with).

	Huawei, HiSilicon
	Proposal 19:	Regarding signalling aspect for NES-capable UE, transition time per adaptation (for UE) is unnecessary.
Proposal 20:	Regarding signalling aspect for NES-capable UE, informing the UE on spatial adaptation pattern update and/or PDSCH transmission power change is unnecessary.

	CATT
	Proposal 16:  From the UE perspective, there is no transition time for the antenna pattern change in the spatial domain adaptation.  
Proposal 17: The L1-signaling indication of antenna pattern is essential to be included in the DCI format when spatial domain adaptation is performed with the number of Tx antenna changes with different antenna pattern.

Proposal 22: Dynamic signalling could be used to activate/deactivate semi-persistent CSI report for subset of powerControlOffset values but could not be used for dynamic change of powerControlOffset value/subset associated with periodic CSI report configuration.

	Google
	Proposal 11: With regard to the AGC, support to indicate the transmission power backoff ratio for the scheduled PDSCH by DCI.

	NEC
	Proposal 3: Support that spatial adaptation pattern and transmission power setting may be updated jointly via a group-common DCI.
Proposal 7: Support both accumulative value indication and absolute value indication for efficient adaption of power and spatial elements for network energy saving.

	CMCC
	Proposal 26: 
Dynamic indication the value of powerControlOffset can be applied for the adaptation of PDSCH transmission power.

	InterDigital, Inc.
	Proposal 10: Support signaling to dynamically update power offset(s) applicable to a NZP CSI-RS resource.
Proposal 11: RRC configures a group identity for the purpose of power offset adjustment for each NZP CSI-RS resource.

	KT Corp.
	Proposal 2: In aspect of power domain adaptation, the indication of power offset of transmitted signal on PDSCH to UE is supported.
Proposal 3: The transmission power of DM-RS is associated with the corresponding PDSCH with power adaptation.
Proposal 5: Resource indication having power offset is supported.
Proposal 5-1: The following details for the resource indication having power offset is supported.
•	Alt. 5-1-1: MAC CE is used to indicate resources containing set of slots.
•	Alt. 5-1-2: GC-PDCCH is used to indicate resources containing a slot or a set of symbols.
•	Alt. 5-1-3: RRC signaling is used to indicate periodic resource configuration.

Proposal 5-2: Only the PDSCH and DM-RS are affected by the indication. Other channels, such that PDCCH, PRS, and SSBs are not assumed to be affected.
•	Further study for the other channels, e.g., CSI-RS.

	MediaTek Inc.
	Proposal 6: Indication of the active spatial adaptation pattern is supported for efficient provision of information of 'nrofPorts' and power offset value 'powerControlOffset' or 'powerControlOffsetSS'.
Proposal 7: Indication of spatial and power domain adaptation is based one of the following alternatives:
•	Alt 1: New group-specific DCI format
•	Alt 2: Extending paging indication DCI format(s), i.e., DCI format 1_0 with P-RNTI and/or DCI format 2_7 with PEI-RNTI

	Transsion Holdings
	Proposal 7: RRC signaling plus L1/L2 signaling can be used to configure the multiple power offset values between PDSCH and CSI-RS.

	CEWiT
	Proposal 3: gNB dynamically signalling information about the adaptation of spatial elements to the UE is supported.
Proposal 6: Dynamically indicating about the adapted power offset to the UE is supported.



FL summary
The summary of company’s position is given below.

For informing the SD pattern update to UE, 
· Positive: Nokia, CATT, NEC, MTK, CEWiT
· Negative: HW,

For informing the PD pattern update to UE, even in limited cases
· Positive: [Nokia], Google, NEC, CMCC, IDG, KT, MTK, CEWiT
· Negative: HW, CATT

For a transition time from UE perspective
· Negative: HW, CATT

It seems that a specific transition time is not needed for SD and/or PD adaptation, while it could be beneficial if such adaptation, after gNB acquired CSI, can be (semi-)dynamically informed to UE. 

FL1 P-10-1
Support indication of adapted spatial elements and/or updated powerControlOffset in one of the following approaches (same approach for SD and PD adaptation)
· App 1: MAC-CE
· App 2: UE specific DCI
· App 3: UE group common DCI
· FFS: details of the indication pointing to an SD/PD adaptation 
· FFS: a new field in an existing DCI/MAC-CE or a new DCI format/MAC-CE

	Company
	Comments

	Lenovo
	We are OK with this proposal. Different approaches correspond to different activation speed and reliability, we can discuss further in this meeting for down selection

	Nokia/NSB
	We don’t think there is necessarily a need to indicate the spatial pattern as such, but more to indicate a spatial adaptation change; this could be even considered from one or more antenna ports perspectives. But we are open to further discuss this aspect.
UE specific DCI seems a good approach to consider further.

	Apple-FL1
	We’d like to understand the motivation for the SD/PD adaptation change on top of the enhanced resource configuration and reporting configuration we are discussing now. If such indication is used to change the resource configuration, we do not need the enhancement for configuring multiple SD/PD patterns.  

	Samsung
	Support the proposal in high-level with one added note. 
Support indication of adapted spatial elements and/or updated powerControlOffset in one of the following approaches (same approach for SD and PD adaptation)
· App 1: MAC-CE
· App 2: UE specific DCI
· App 3: UE group common DCI
· FFS: details of the indication pointing to an SD/PD adaptation 
· FFS: a new field in an existing DCI/MAC-CE or a new DCI format/MAC-CE

Note: The above approaches can be used to indicate an updated powerControlOffsetSS, if agreed.

	Qualcomm0
	We should wait a bit for further progress in the same discussion in spatial domain. It is likely that the same framework is used for power domain.

	Xiaomi
	Support indication of adapted spatial elements. Besides, DCI is preferred for dynamic indication.
For powerControlOffset, we prefer to discuss it after A1-1-power has been confirmed.

	InterDigital
	Fine with the proposal, with preference towards App 3 for indicating update to powerControOffset

	ETRI 
	Support the proposal.

	FL2
	To Apple
The indication here is used after gNB adaptation, i.e. CSI has been obtained and used by gNB after the DCI triggering CSI(s) feedback.




11. UE capability
Company proposals
	Source
	Proposals

	vivo
	Proposal 5: The maximum value of N and L are separate UE capabilities reported by UE.

	Intel Corporation
	Observation 1:
o	The UE complexity for handling multi-CSI feedback in a CSI report for multiple CSI-RS resource set hypothesis may not be equivalent to multiple legacy CSI report for multiple legacy CSI-RS resource sets.
Proposal 8:
· Discuss further whether legacy UE CSI capability related to total number of CSI reports and requirements can be utilized to only indicate to network energy saving enhancement of multi-CSI feedback for multiple CSI-RS resource set hypothesis (if agreed to be introduced) but not for general legacy UE CSI capabilities when UE is indicating more than 1 concurrent CSI report processing in a CC.
Observation 2:
o	CSI report setting for multiple CSI feedback corresponding to multiple CSI-RS resource set hypothesis cannot be separated into independent CSI report settings as the multiple CSI feedback may be coupled with each other.
Proposal 9:
· From UE capability perspective, treat a CSI report setting for multiple CSI feedback corresponding to multiple CSI-RS resource set hypothesis as one CSI report setting per BWP.
Observation 3:
o	For type 2 port selection codebook, legacy capability for maximum number of port can be applied to infer support for any hypothetical CSI-RS port subset configuration that is strictly smaller than the maximum number of ports for NES enhanced multi-CSI feedback.

	Apple
	Proposal 7: the total number of supported CPUs for CSI measurement remains the same as current UE capability.

	AT&T
	Proposal 3: When resolving the FFS points, RAN1 ideally immediately agrees what can be a separate UE capability versus what has to be included for each sub-configuration for Type 1 adaptation.

	Qualcomm Incorporated
	Proposal 4: For the total number of CSI-RS resources in an CSI-RS resource set for channel measurement,
o	When A1-1-revised is used for resource configuration, the number of CSI-RS resources in an CSI-RS resource set for channel measurement follows restriction in TS 38.214. 
o	When A1-2-revised is used for resource configuration, the number of CSI-RS resources in CSI-RS resource set for channel measurement and in sub-configurations follows restriction in TS 38.214. Furthermore, additional restriction is defined across sub-configurations.
Proposal 13: UE reports a set of supported candidate values for the total number of CSI-RS resources per set for an CSI-RS resource set configured with repetition set to ‘on’.

	Panasonic
	Proposal 1: Study how the legacy UE CSI/CSI-RS capabilities applies to the new CSI report framework with multiple sub-configurations within a report configuration.



FL summary
The UE capability discussion is raised from several aspects. For some of the proposals, e.g. max values of L and N, we can revisit within this meeting when proper, since they may be relevant to the discussion of CSI payload and to the discussion of e.g. MAC-CE which may also have impact on RAN2. 

The pre-requisiting relationship between different CSI-RS resource configuration approaches can be further revisited during UE feature discussion phase, although FL also agrees that it is important to avoid market segments – this could alternatively be considered during the design of a common framework as much as possible. 

One major enhancement introduced so far from multi-CSI feedback is the “sub-configuration” in a CSI report and the processing/reporting of CSIs in one report, as well as the associated CSI-RS resources configurations including their number limit. These and the relevant UE capabilities do not seem to immediately affect the functional discussion of the currently open issues, and to some extent they may depend on the outcome of the discussion for above items, e.g. the need of sub-configuration for Type 2 SD adaptation. Therefore, FL considers the following proposals can be for information to motivate further consideration.

FL1 P11-1 Conclusion
The following are for information purpose to facilitate the relevant UE feature discussion in future     
· Study how the legacy UE CSI/CSI-RS capabilities applies to the new CSI report framework with multiple sub-configurations within a report configuration
· Discuss further whether legacy UE CSI capability related to total number of CSI reports and requirements can be utilized to only indicate to network energy saving enhancement of multi-CSI feedback for multiple CSI-RS resource set hypothesis (if agreed to be introduced) but not for general legacy UE CSI capabilities when UE is indicating more than 1 concurrent CSI report processing in a CC
· Discuss further whether from UE capability perspective, treat a CSI report setting for multiple CSI feedback corresponding to multiple CSI-RS resource set hypothesis as one CSI report setting per BWP.
· Discuss further on the limit/restriction on number of CSI-RS resources for channel measurement, max number of N/L w.r.t A1-1-revised and A1-2-revised.

	Company
	Comments

	Nokia/NSB
	Ok to further discuss those aspects after the more important aspects are addressed/ resolved.

	Apple-FL1
	Thanks FL for listing these information. It needs to be mentioned that in the WI the note indicates that “Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements”. So it is suggested to add the following: 
The following are for information purpose to facilitate the relevant UE feature discussion in future     
· Study how the legacy UE CSI/CSI-RS capabilities applies to the new CSI report framework with multiple sub-configurations within a report configuration, and applies when considering total number of CSI reports and requirements


	Samsung
	Support.

	Xiaomi
	Share similar view with Nokia.

	New H3C
	Share the same view with Nokia.




12. Others including joint operation with cell DTX/DRX
Company proposals
	Source
	Proposals

	CMCC
	Proposal 5: 
The enhancements for the spatial relation information of PUCCH and associated CSI-RS of SRS should be configured especially under different SD adaptation patterns.
Proposal 21: 
Enhancements can be studied to enable UE to jointly measure CSI-RS or PL RS transmitted before and after spatial elements on/off.

	Samsung
	Proposal 24: Support joint operation of cell DTX/DRX and spatial/power domain adaptation techniques. (For example, if a UE receives an indication on the spatial/power domain network operation parameters with corresponding applicable time domain resource, the time domain resource can be regarded as cell DTX active time)



FL summary
For consideration of CSI enhancements, when PL-RS is jointly measured, or when cell DTX/DRX is defined for instance, can be further discussed when e.g. definition of active time of cell DTX is clearer or in next meeting.

FL1 Q12-1: Discussion can be requested or clarification/addition of the proposals can be provided using the table below.

	Company
	Comments

	Nokia/NSB
	We would be fine to discuss that aspect after resolving/addressing more important issues/aspects.

	Xiaomi
	Prefer to postpone it.




13. (Reply) LS discussion (placeholder)

R1-2304334	LS on Cell DTX/DRX activation/deactivation	RAN2, Huawei
RAN2 is requesting RAN1 input on feasibility of using dedicated and group common L1 signalling for cell DTX/DRX activation/deactivation. To be handled in agenda item 9.7. To be moderated by Yi (Huawei).
Relevant tdocs:
R1-2304452	Draft reply LS on Cell DTX/DRX activation/deactivation	vivo
R1-2304524	Discussion on Cell DTX/DRX activation/deactivation	ZTE, Sanechips
R1-2304702	Discussion on RAN2 LS on L1 signaling for cell DTX/DRX activation/deactivation	CATT
R1-2305434	Discussion RAN2 LS on Cell DTX/DRX activation/deactivation	OPPO
R1-2305435	Draft reply LS on Cell DTX/DRX activation/deactivation	OPPO
R1-2305571	Discussion on RAN2 LS on Cell DTX/DRX activation/deactivation	Ericsson
R1-2305926	Discussion on RAN2 LS on cell DTX/DRX activation/deactivation	Huawei, HiSilicon
R1-2305936	Draft reply LS on cell DTX/DRX activation/deactivation	Huawei, HiSilicon

FL2: Discussion to be summarized after more progress is made in 9.7.2.
	Company
	Comments

	Samsung
	We support to send LS reply indicating RAN1’s view that L1 signaling is feasible.  

	
	



14. Conclusion
tbd.
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Appendix 
· A. Objectives
	The objectives of the work item are the following:
1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]
2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.
3. 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
4. Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 
5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]
6. Specify inter-node beam activation and enhancements on restricting paging in a limited area [RAN3].
7. Specify the corresponding RRM/RF core requirements, if necessary, for the above features [RAN4]



· B. RAN1#112 agreements for 9.7.1
	R1-2301964	FL summary#1 for spatial and power domain techniques for R18 NES	Moderator (Huawei)
Agreement
For the purpose of further discussions in RAN1 on NES spatial domain adaptations, consider the following cases
· Type 1: all antenna elements associated to a logical antenna port is disabled/enabled
· Type 2: part/subset of antenna elements associated to a logical antenna port is disabled/enabled
 
R1-2301965	FL summary#2 for spatial and power domain techniques for R18 NES	Moderator (Huawei)
Agreement
For spatial element adaptation, further study the following
· A1-1) Each CSI-RS resource/resource set/resource setting can be associated with only one spatial adaptation pattern
· FFS: Details on how the association is done
· A1-2) Each CSI-RS resource/resource set/resource setting can be associated with one or more spatial adaptation patterns
· FFS: Details on how the association is done
· FFS: Details on the definition of “spatial adaptation patterns”

Agreement
For spatial element adaptation, further study the following
· A2-1) Independent/separate CSI report configurations where each CSI report configuration corresponds to one spatial adaptation pattern
· A2-2) One CSI report configuration contains multiple CSI report sub-configurations where each sub-configuration corresponds to one spatial adaptation pattern
· FFS: Details of sub-configuration

R1-2301966	FL summary#3 for spatial and power domain techniques for R18 NES	Moderator (Huawei)
Agreement
For spatial domain adaptation, further study necessary enhancements for multiple CSI(s) where each CSI corresponds to a spatial adaptation pattern, e.g. 
· FFS: gNB indicates to UE which CSI(s) the UE shall report 
· FFS: the UE selects which CSI(s) are reported
· FFS: multiple CSI(s) are reported in a joint CSI report 
· FFS: Overhead reduction for multiple CSI(s)
Note: UE complexity needs to be taken into account.

Agreement
For adaptation of power offset values between PDSCH and CSI-RS, further study the following
· Where/how to configure multiple power offset values
· Whether/how one or more power offset values are dynamically indicated to UE for CSI measurement/reporting, and PDSCH reception
· Overhead reduction for CSI reports associated with multiple power offset values between PDSCH and CSI-RS
· Whether other UE report content can be included

Agreement
For spatial and power domain adaptation, solution(s) based on adaptation within an active BWP is considered as baseline

Agreement
Discuss the signalling aspects for spatial/power domain adaptation for Rel-18 NES-capable UEs considering that
· Whether there is a need for transition time per adaptation (for UE)
· Whether/How to inform UE on spatial adaptation pattern update and/or PDSCH/CSI-RS transmission power change due to adaptation.



· C. RAN1#113 agreements for 9.7.1
	Agreement
Define necessary enhancements to support both types of spatial adaptation cases (as defined in RAN1#112) in Rel-18.
· Note: This does not imply explicit definition in specifications for adaptation types.
· Note: This does not imply explicit specification changes are made for both cases

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
At least support A2-2, i.e. one CSI report configuration contains multiple CSI report sub-configurations where each sub-configuration corresponds to one spatial adaptation pattern.
· FFS: impact on CSI processing requirement

Agreement
For a CSI report config with L sub-configuration(s), support a framework that enables a UE to report N CSI(s) in one reporting instance where the N CSI(s) are associated with N sub-configuration(s) from L (where ) and each CSI corresponds to one sub-configuration.
· For discussion purpose, N=1 refers to single-CSI while N>1 refers to multi-CSI.
· For Semi-persistent/Aperiodic CSI reporting, support gNB trigger/indicate/activate report of N≤L CSIs where N>=1
· The maximum value of N and L are subject to UE capability
· Further study how to address/minimize additional UE complexity
The following bullet not agreed due to objection from Apple and vivo
· For Periodic CSI reporting, at least the case of N=L is supported where N>=1

Conclusion
New CSI-RS resource (RE mapping) pattern is not introduced for R18 network energy savings purpose.
· Note: CSI-RS resource (RE mapping) pattern above refers to a row in TS 38.211 Table 7.4.1.5.3-1 determining CSI-RS locations within a slot.

Agreement
For power domain adaptation, for CSI(s) reporting, support configuration of more than one power offset values for PDSCH relative to CSI-RS
· FFS: impact on CSI processing requirement
· FFS: details on configuration/indication of the power offset values
· FFS: whether/how to additionally consider the case where CSI-RS power is changed

Agreement
· For CSI feedback with CSI overhead/report payload reduction, further study whether/how to report a common value and/or a differential and/or joint coded value across same CSI quantity of different sub-configurations/adaptation patterns, at least for the following
· CRI
· RI
· PMI
· CQI
· FFS: L1-RSRP
· Other (new) report quantity, if any
· Further study whether/how it is feasible/possible for the UE to skip the evaluations of some sub-configurations/adaptation patterns to reduce the burden at the UE

Agreement
For CSI report configuration, if L>1 in a CSI report configuration, at least the following can be included for each sub-configuration for Type 1 SD adaptation
· N1, N2 for single-panel and N1, N2, Ng for multi-panel
· FFS: details on explicit indication or implicit derivation
· Port subset indication when A1-2 is used (if A1-2 is supported)
· FFS: details on explicit indication or implicit derivation
· FFS: rank restriction
· FFS: codebook subset restriction
· FFS: supported codebook types for PMI, e.g., Type-I or Type-II
· FFS: report quantity
· FFS: reportFreqConfiguration
· FFS: Group identity of NZP CSI-RS resource(s) in a resource set for channel measurement when A1-1 is used
For CSI report configuration for type 2 SD adaptation, further study under which cases sub-configurations may or may not be needed including sub-configuration content

Agreement
For power domain adaptation, support the following configuration(s) for CSI-RS resource configuration, 
· A1-2-power: one or more resources can be configured in a resource set within a resource setting and each resource can be associated with one or more power offset values
· FFS: A1-1-power: a resource set with multiple resources is configured within a resource setting, where resources can have different power offset values
· FFS: Details of how the different power offset values(s) are configured/indicated.

Working Assumption
Al-1-revised and A1-2-revised are supported
· FFS: Which Type of SD adaptation A1-1-revised and A1-2-revised are applicable for


Agreement
· For R18 NES, only legacy port configuration values (N1, N2) or (Ng, N1, N2) are supported.
· FFS: Whether/what restriction for A1-1-revised and A-1-2-revised w.r.t number of ports

Agreement
For Semi-persistent/Aperiodic CSI reporting with , study what enhancements to the current DCI and MAC-CE mechanisms are needed for gNB triggering/indication/activation of the N CSI(s) in a reporting instance, where the N CSI(s) are associated with N sub-configuration(s) from L in a report config.
Conclusion
From RAN1 perspective, there is no action needed for the LS R1-2302288 from SA5 this time.
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