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1. Introduction
In this contribution, we discuss remaining issues on techniques for network energy savings (NES) in spatial and power domains.

2. Support of report quantity 'cri-RI-CQI'
	Agreement
[bookmark: _Hlk148903231]Support gNB can configure report quantities of 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-i1'.


In RAN1#114bis meeting [1], it was agreed to support report quantity of ‘cri-RI-CQI’ for CSI report configuration containing a list of sub-configurations. As captured below from TS 38.214 Clause 5.2.1.4.2, for a CSI reporting with the higher layer parameter reportQuantity set to 'cri-RI-CQI', the UE can be configured with higher layer parameter non-PMI-PortIndication. To be specific, non-PMI-PortIndication configures a sequence of CSI-RS port indices corresponding to rank values from 1 to the number of ports in the CSI-RS resource. For a rank r, r CSI-RS port indices can be indicated with a sequence of  and UE shall calculate CQI for the rank based on the order of the sequence for antenna ports, assuming the corresponding precoder as the identity matrix.

	If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .


[bookmark: _Hlk148901229]However, the indicated sequence for antenna ports may not work if the bitmap-based port subset indication for type 1 SD adaptation (and type 1 SD + PD adaptation) indicates a subset of antenna ports. One simple method to figure out this problem is to separately configure the higher layer parameter non-PMI-PortIndication in each sub-configuration for type 1 SD adaptation (and type 1 SD + PD adaptation). In addition, similar to the legacy behavior, if the higher layer parameter non-PMI-PortIndication is not configured for a sub-configuration, the UE can assume that r CSI-RS port indices corresponding to a rank r are determined in the ascending order of port indices starting from the lowest index. For a sub-configuration configured with port-subsetIndicator, CSI-RS port indices to calculate the CQI for a rank should be derived by re-mapping antenna port indices corresponding to all bits with value of 1 in port-subsetIndicator, similar to the re-mapping method that is applied to derivation of PMI for type 1 SD adaptation.

Proposal #1: For type 1 SD and type 1 SD + PD adaptation, if a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI',
· If the UE is configured with higher layer parameter non-PMI-PortIndication in a sub-configuration, non-PMI-PortIndication configures a sequence of CSI-RS port indices corresponding to rank values from 1 to the number of bits with value 1 in port-subsetIndicator.
· Otherwise, the UE assumes that r CSI-RS port index(es) corresponding to a rank r is(are) determined in the ascending order of port indices starting from the lowest index.
· A sequence of port indices for all cases above is interpreted by re-indexing antenna ports corresponding to all bits with value of 1 in port-subsetIndicator as consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in port-subsetIndicator.
Proposal #2: Adopt the TP #1 in Appendix for TS 38.214 Section 5.2.1.4.2.

3. Configuration of a list of NZP CSI-RS resource IDs
	Agreement (RAN1#112bis-e)
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 (RAN1#113)
· 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 the 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 the CSI-RS resource set for channel measurement are associated with each sub-configuration provided in a CSI report configuration
· i.e. each CSI-RS resource is associated with all the sub-configurations
· 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.


[bookmark: _Hlk148902183]According to the above previous RAN1 agreements, each CSI-RS resource is associated with only a single sub-configuration. In other words, for type 2 SD adaptation, the NZP CSI-RS resource list configured for a sub-configuration has no intersection with the resource list configured for another sub-configuration. However, we may need further clarification on the configuration of the resource list for joint operation of Type 2 SD and PD adaptation. In our view, more than one sub-configuration that are associated with different power offset delta values can share the resource list as shown in Figure 1 for sub-configurations #1 and #2 (or sub-configurations #3 and #4) that have the common list but different power offset delta values. On the other hand, sub-configurations #1 and #3 that do not have the common list should be configured with disjoint resource lists. Therefore, for type 2 SD + PD adaptation, the resource list for a sub-configuration is identical to or has no intersection with the resource list configured for the other sub-configuration(s) within the same CSI report configuration.

[image: ]
Figure 1. Example of CSI report configuration for joint operation of Type 2 SD and PD adaptation

Proposal #3: For type 2 SD adaptation, the NZP CSI-RS resource list configured for a sub-configuration has no intersection with the resource list configured for another sub-configuration within the same CSI report configuration.
Proposal #4: For type 2 SD + PD adaptation, the NZP CSI-RS resource list configured for a sub-configuration is identical to or has no intersection with the resource list configured for another sub-configuration within the same CSI report configuration.
Proposal #5: Adopt the TP #2 in Appendix for TS 38.214 Section 5.2.1.4.2.

4. [bookmark: _Hlk148981350]CSI reporting dropping/omission procedure
According to TS 38.214, UE drops/omits CSI reporting at least for the following cases:
· Case 1: If there is no valid DL slot for the CSI reference resource
· Case 2: If there is no CSI-RS transmission occasion (no later than CSI reference resource) after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI
· Case 3: If UE DRX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in DRX active time
· Case 4: If cell DTX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in active periods of cell DTX (as agreed in RAN1#114bis meeting below)
	Agreement (RAN1#114bis)
For CSI report associated with P/SP CSI-RS resource and configured with reportQuantity including RI, when cell DTX is configured
· the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion of each P/SP CSI-RS resource for channel measurement and/or interference measurement for the CSI report in cell DTX active period no later than CSI reference resource and drops the report otherwise.



It can be observed that whether the above cases are satisfied may be different depending on sub-configurations especially for the case of Type 2 SD adaptation (and joint operation of Type 2 SD and PD adaptation), as captured in [1].
	For RAN1#115:
Further discuss in the next meeting for the following case:
A UE configured with CSI report configuration with e.g. two sub-configurations (sub-config#1 and sub-config#2), each with e.g. two CSI-RS resources, none of the CSI-RS Tx occasions of sub-config#1 meet the CSI reference resource, i.e. they are later than CSI ref. resource, the UE shall 
· Alt 1: report the CSI report, according to current spec
· Alt 2: report the CSI sub-report#2 only and drop the CSI sub-report#1 only
· Alt 3: drop the entire CSI report



According to the RAN1 agreement captured above for Case 4, when cell DTX is configured, if a UE has not received any CSI-RS transmission occasion at least for a P/SP CSI-RS resource, the UE drops the report. Therefore, among above three alternatives, Alt 3 seems to be aligned with the agreement corresponding to Case 4. Therefore, it is preferred to adopt Alt 3 for all cases considering the unified dropping rule.

Proposal #6: UE drops an entire CSI reporting if at least one CSI-RS resource associated with the CSI reporting satisfies at least one of the following cases, otherwise, reports the CSI report.
· Case 1: If there is no valid DL slot for the CSI reference resource
· Case 2: If there is no CSI-RS transmission occasion (no later than CSI reference resource) after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI
· Case 3: If UE DRX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in DRX active time
· Case 4: If cell DTX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in active periods of cell DTX (as agreed in RAN1#114bis meeting)

5. [bookmark: _Hlk148905329]Sub-configuration level CSI omission
	Agreement
Down-select from the below for priority rule determination for CSI reporting of multiple sub-configurations
· Option 1: The priority of the CSI report containing CSIs for multiple sub-configurations, is determined according to the clause 5.2.5 of TS 38.214.
· 1-b) A sub-configuration level priority is determined by the order of sub-configuration index. For Part 2 CSI corresponding to each sub-configuration, omission is at subConfig level. Follow legacy dropping rules for a CSI report containing multiple CSIs.
· CSI mapping rule across sub-configurations follow legacy specification principle
· Sub-configuration index with lower value has higher priority
· Sub-configuration index is configured in CSI report config


According to the above agreement made in RAN1#114 [2], for Part 2 CSI corresponding to a list of sub-configurations, omission is performed at sub-configuration level. Whether to apply sub-configuration level omission for Part 1 CSI or CSI without two parts is still open. It would be beneficial that UE is allowed to report CSI(s) corresponding to subset of sub-configurations in case PUSCH/PUCCH resource is insufficient to carry CSIs for all sub-configurations, rather than dropping CSIs corresponding to all sub-configurations.
One more issue discussed during RAN1#114bis meeting was whether to support sub-configuration level omission for Part 2 wideband CSIs (i.e., Priority 0 for Part 2 CSI). It should be noted that Part 2 wideband CSIs can be composed of a legacy CSI report configuration as well as NES CSI report configuration containing a list of sub-configurations. This would make the omission rule complicated if sub-configuration level omission is allowed to Part 2 wideband CSIs, since we need to further determine whether to drop first wideband CSI for legacy CSI report #2 or wideband CSI for the highest index sub-configuration in NES CSI report #1 for the case where wideband CSIs consist of NES CSI report #1 and legacy CSI report #2 (or, whether to allow sub-configuration level CSI omission for Part 2 wideband CSIs only if wideband CSIs are composed of NES CSI reports).

Proposal #7: Support sub-configuration level CSI omission for Part 1 CSI and CSI without two parts.
Proposal #8: Support sub-configuration level CSI omission for Part 2 CSI except for wideband CSIs.
Proposal #9: Adopt the TP #3 in Appendix for TS 38.213 Section 9.2.5.2.
Proposal #10: Adopt the TP #4 in Appendix for TS 38.214 Sections 5.2.3 and 5.2.4.

6. CSI-RS resource/port counting
	Agreement
[bookmark: _Hlk146701794]For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
· It is understood that further discussions are necessary


One issue that has not yet been resolved from RAN1#114 meeting is how to determine X in the above RAN1 agreement. It was suggested by some companies that X=N for aperiodic and semi-persistent CSI report, or X=L for periodic CSI reporting. However, it would be reasonable that CSI-RS resource/port counting rule does not depend on MAC-CE/DCI-based activation/triggering particularly for P/SP CSI-RS resource, since UE needs to store P/SP CSI-RS resource even before receiving MAC-CE/DCI activating/triggering N out of L configured sub-configurations. Therefore, we prefer to define X=L for periodic and semi-persistent CSI-RS resource or X=N for aperiodic CSI-RS resource.
Another open issue is how to deal with joint operation of SD and PD adaptation. In our view, CSI-RS ports within the CSI-RS resource are counted by the equation  not only for Type 1 SD adaptation but also for joint operation of Type 1 SD and PD adaptation. It should be noted that for joint operation of Type 1 SD and PD adaptation, a sub-configuration may not be provided with port subset indication and can be provided with power offset delta value. That is, the CSI-RS ports within the CSI-RS resource should be counted as  if at least one of sub-configurations is configured with port subset indication. Furthermore, if joint operation of Type 1 SD and PD adaptation is applied,  for the s-th sub-configuration not configured with port subset indication. 

Proposal #11: For CSI-RS resource/port counting rule, support X=N for aperiodic CSI-RS resource and X=L for semi-persistent and periodic CSI-RS resource where N is the number of sub-configurations triggered by UL grant and L is the number of sub-configurations configured for a CSI report configuration.
Proposal #12: Clarify that the equation of  is applicable to type 1 SD adaptation as well as type 1 SD + PD adaptation in which case  for the s-th sub-configuration that is not configured with port subset indication.
Proposal #13: Adopt the TP #5 in Appendix for TS 38.214 Clauses 5.2.1.6.

[bookmark: _Hlk148949680]In addition, separate capability siganling on the maximum of L and N is being discussed in UE feature agenda item. If a UE indicates the maximum number (=K) of N is less than that of L which is the number of sub-configurations contained in a CSI report configuration, CSI-RS resource/port counting rule may need to be reconsidered based on K for P/SP CSI-RS resource configured with SP-CSI reporting. In detail, for a periodic or semi-persistent CSI-RS resource associated with semi-persistent CSI reporting, M needs to be replaced with min(M, K) for CSI-RS resource/port counting rule.

Proposal #14: If a UE indicates the maximum value of N as K and K can be less than the number of sub-configurations provided in a semi-persistent CSI report configuration, M in CSI-RS resource/port counting rule is replaced with min(M, K) for a periodic or semi-persistent CSI-RS resource associated with the semi-persistent CSI reporting.

7. Conclusions
In this contribution, remaining issues of NES techniques in spatial and power domains were discussed, and the followings were proposed.

Support of report quantity 'cri-RI-CQI'
Proposal #1: For type 1 SD and type 1 SD + PD adaptation, if a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI',
· If the UE is configured with higher layer parameter non-PMI-PortIndication in a sub-configuration, non-PMI-PortIndication configures a sequence of CSI-RS port indices corresponding to rank values from 1 to the number of bits with value 1 in port-subsetIndicator.
· Otherwise, the UE assumes that r CSI-RS port index(es) corresponding to a rank r is(are) determined in the ascending order of port indices starting from the lowest index.
· A sequence of port indices for all cases above is interpreted by re-indexing antenna ports corresponding to all bits with value of 1 in port-subsetIndicator as consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in port-subsetIndicator.
Proposal #2: Adopt the TP #1 in Appendix for TS 38.214 Section 5.2.1.4.2.

Configuration of a list of NZP CSI-RS resource IDs
Proposal #3: For type 2 SD adaptation, the NZP CSI-RS resource list configured for a sub-configuration has no intersection with the resource list configured for another sub-configuration within the same CSI report configuration.
Proposal #4: For type 2 SD + PD adaptation, the NZP CSI-RS resource list configured for a sub-configuration is identical to or has no intersection with the resource list configured for another sub-configuration within the same CSI report configuration.
Proposal #5: Adopt the TP #2 in Appendix for TS 38.214 Section 5.2.1.4.2.

CSI reporting dropping/omission procedure
Proposal #6: UE drops an entire CSI reporting if at least one CSI-RS resource associated with the CSI reporting satisfies at least one of the following cases, otherwise, reports the CSI report.
· Case 1: If there is no valid DL slot for the CSI reference resource
· Case 2: If there is no CSI-RS transmission occasion (no later than CSI reference resource) after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI
· Case 3: If UE DRX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in DRX active time
· Case 4: If cell DTX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in active periods of cell DTX (as agreed in RAN1#114bis meeting)

Sub-configuration level CSI omission
Proposal #7: Support sub-configuration level CSI omission for Part 1 CSI and CSI without two parts.
Proposal #8: Support sub-configuration level CSI omission for Part 2 CSI except for wideband CSIs.
Proposal #9: Adopt the TP #3 in Appendix for TS 38.213 Section 9.2.5.2.
Proposal #10: Adopt the TP #4 in Appendix for TS 38.214 Sections 5.2.3 and 5.2.4.

CSI-RS resource/port counting
Proposal #11: For CSI-RS resource/port counting rule, support X=N for aperiodic CSI-RS resource and X=L for semi-persistent and periodic CSI-RS resource where N is the number of sub-configurations triggered by UL grant and L is the number of sub-configurations configured for a CSI report configuration.
Proposal #12: Clarify that the equation of  is applicable to type 1 SD adaptation as well as type 1 SD + PD adaptation in which case  for the s-th sub-configuration that is not configured with port subset indication.
Proposal #13: Adopt the TP #5 in Appendix for TS 38.214 Clauses 5.2.1.6.
Proposal #14: If a UE indicates the maximum value of N as K and K can be less than the number of sub-configurations provided in a semi-persistent CSI report configuration, M in CSI-RS resource/port counting rule is replaced with min(M, K) for a periodic or semi-persistent CSI-RS resource associated with the semi-persistent CSI reporting.

8. References
RAN1#114bis chairman’s note
RAN1#114 chairman’s note

Appendix
· TP #1
	Reason for Change:
· If a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI' and if a sub-configuration contained in the CSI-ReportConfig is configured with port-subsetIndicator, how to interpret a sequence of port indices corresponding to a rank r is unclear since some of CSI-RS antenna ports can be muted by the higher layer parameter port-subsetIndicator for the sub-configuration.
Summary of Change:
· If a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI' and if at least one sub-configuration contained in the CSI-ReportConfig is configured with port-subsetIndicator,
· If the UE is configured with higher layer parameter non-PMI-PortIndication in a sub-configuration, non-PMI-PortIndication configures a sequence of CSI-RS port indices corresponding to rank values from 1 to the number of bits with value 1 in port-subsetIndicator.
· Otherwise, the UE assumes that r CSI-RS port index(es) corresponding to a rank r is(are) determined in the ascending order of port indices starting from the lowest index.
· A sequence of port indices for all cases above is interpreted by re-indexing antenna ports corresponding to all bits with value of 1 in port-subsetIndicator as consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in port-subsetIndicator.
Consequences if not approved:
· Unclear UE behavior to perform CSI report corresponding to a CSI report configuration containing a list of sub-configurations if at least one sub-configuration is configured with port-subsetIndicator and the higher layer parameter reportQuantity set to 'cri-RI-CQI'.

5.2.1.4.2	Report quantity configurations
<Unchanged texts omitted>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', 
- If the CSI-ReportConfig contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList], and if at least one sub-configuration is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],




-  if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a sub-configuration, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource or the number of bits with value 1 in the bitmap [port-subsetIndicator] if provided in the sub-configuration. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.



-  if the UE is not configured with higher layer parameter non-PMI-PortIndication contained in a sub-configuration, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource or the number of bits with value 1 in the bitmap [port-subsetIndicator] if provided in the sub-configuration.
-  In all cases above, for the sub-configuration provided with [port-subsetIndicator], the CSI-RS port indices are derived by mapping antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] as consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator].
- otherwise,




-  if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.



-  if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .



· TP #2
	[bookmark: _Hlk148810984]Reason for Change:
· The restriction on configuring a list of NZP CSI-RS resource IDs for type 2 SD or type 2 SD + PD adaptation is not specified.
Summary of Change:
· For type 2 SD adaptation, the NZP CSI-RS resource list configured for a sub-configuration has no intersection with the resource list configured for another sub-configuration within the same CSI report configuration.
· For type 2 SD + PD adaptation, the NZP CSI-RS resource list configured for a sub-configuration is identical to or has no intersection with the resource list configured for another sub-configuration within the same CSI report configuration.
Consequences if not approved:
· Arbitrary configuration for a list of NZP CSI-RS resource IDs for type 2 SD or type 2 SD + PD adaptation is allowed, which is not aligned with previous RAN1 agreement.

5.2.1.4.2	Report quantity configurations
<Unchanged texts omitted>
[bookmark: _Hlk136536674][bookmark: _Hlk136342384]If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	The UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. 
-	Each sub-configuration can be configured with an antenna port subset using the higher layer bitmap parameter [port-subsetIndicator] which contains the bit sequence , where  is the MSB and  is the LSB, bit  corresponds to antenna port , and  is the number of ports nrofPorts configured for the CSI-RS resources(s) within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement that corresponds to the CSI-ReportConfig. A bit value 0 in [port-subsetIndicator] indicates that the corresponding antenna port is disabled for the sub-configuration, whereas bit value 1 indicates that the antenna port is enabled and belongs to the antenna port subset for the sub-configuration. For the derivation of PMI, antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator].
[bookmark: _Hlk136332456]-	If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a [RI restriction parameter] and, if the number of antenna ports of the subset greater than 2, with [n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with [ng-n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters [RI restriction],  [n1-n2], [ng-n1-n2], twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2.
[bookmark: _Hlk144482974]-	A sub-configuration can be configured with a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList], which indicates one or more NZP CSI-RS resources, within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig. 
[The list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig, except when at least one of sub-configurations within the CSI-ReportConfig is configured with a power offset provided by [powerOffset] in which case the list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.]
-	A sub-configuration can be configured with a power offset provided by [powerOffset].
-	If a sub-configurations is not configured with [nzp-CSI-RS-resourceList] then the sub-configuration shall be associated with all the NZP CSI-RS resources within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
-	the UE reports CSI(s) for one or more sub-configurations according to Clauses 5.2.1.5.1, 5.2.1.5.2, 5.2.3 and 5.2.4, and according to the higher layer parameter reportQuantity configured for that CSI-ReportConfig.
-	The UE does not expect the higher layer parameter reportQuantity to be set to ‘cri-RSRP’, ‘cri-SINR’, or ‘cri-SINR- Index'.



· TP #3
	Reason for Change:
· Priority value in 213 specification is not aligned with that in 214 specification.
· Whether sub-configuration level omission is supported or not for CSI without two parts, Part 1 CSI, and Part 2 CSI is unclear.
Summary of Change:
· “Priority value” in TS 38.213 clause 9.2.5.2 is changed to “priority level” considering the alignment with TS 38.214 clause 5.2.4.
· Sub-configuration level CSI omission for CSI without two parts, Part 1 CSI, and Part 2 CSI is supported.
Consequences if not approved:
· Unclear UE behavior to perform omission of CSI corresponding to a CSI report configuration containing a list of sub-configurations.

9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
For a transmission occasion of a single CSI report, a PUCCH resource is provided by pucch-CSI-ResourceList. For a transmission occasion of multiple CSI reports, corresponding PUCCH resources can be provided by multi-CSI-PUCCH-ResourceList. If a UE is provided first and second PUCCH-Config, multi-CSI-PUCCH-ResourceList is provided by the first PUCCH-Config, and PUCCH-ResourceId in pucch-CSI-ResourceList or multi-CSI-PUCCH-ResourceList indicates a corresponding PUCCH resource in PUCCH-Resource provided by the first PUCCH-Config.
If a UE is provided only one PUCCH resource set for transmission of HARQ-ACK information in response to PDSCH reception scheduled by a DCI format or in response to a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, the UE does not expect to be provided simultaneousHARQ-ACK-CSI.
A UE is configured by maxCodeRate a code rate for multiplexing HARQ-ACK, SR, and CSI report(s) in a PUCCH transmission using PUCCH format 2, PUCCH format 3, or PUCCH format 4. 
If a UE transmits CSI reports using PUCCH format 2, the UE transmits only wideband CSI for each CSI report [6, TS 38.214]. In the following, a Part 1 CSI report refers either to a CSI report with only wideband CSI or to a Part 1 CSI report with wideband CSI and sub-band CSI. 
Denote as
-	[image: ] a total number of HARQ-ACK information bits, if any
-	[image: ] a total number of SR bits. [image: ] if there is no scheduling request bit; otherwise, [image: ] as described in clause 9.2.5.1
-	[image: ], where [image: ] is a number of Part 1 CSI report bits for CSI report or CSI sub-report if provided, with priority value level [image: ], [image: ] is a number of Part 2 CSI report bits, if any, for CSI report or CSI sub-report if provided, with priority value level [image: ] [6, TS 38.214], and [image: ] and  are respectivelyis a number of priority levels corresponding to Part 1 CSI and Part 2 CSI for CSI reports that include overlapping CSI reports
-	[image: ], where [image: ] is a number of CRC bits, if any, for encoding HARQ-ACK, SR and Part 1 CSI report bits and [image: ] is a number of CRC bits, if any, for encoding Part 2 CSI report bits
In the following
-	 is a code rate given by maxCodeRate as in Table 9.2.5.2-1.
-	[image: ] is a number of PRBs provided by nrofPRBs; otherwise, if nrofPRBs is not provided, [image: ]
-	[image: ] for PUCCH format 2 or, if the PUCCH resource with PUCCH format 2 includes an orthogonal cover code with length [image: ] provided by occ-Length, [image: ], [image: ] for PUCCH format 3 or, if the PUCCH resource with PUCCH format 3 includes an orthogonal cover code with length [image: ] provided by occ-Length, [image: ], and [image: ] for PUCCH format 4, where [image: ] is a number of subcarriers per resource block [4, TS 38.211]
-	[image: ] is equal to a number of PUCCH symbols [image: ] for PUCCH format 2 provided by nrofSymbols in PUCCH-format2. For PUCCH format 3 or for PUCCH format 4, [image: ] is equal to a number of PUCCH symbols [image: ] for PUCCH format 3 or equal to a number of PUCCH symbols [image: ] for PUCCH format 4 provided by nrofSymbols in PUCCH-format3 or nrofSymbols in PUCCH-format4, respectively, after excluding a number of symbols used for DM-RS transmission for PUCCH format 3 or for PUCCH format 4, respectively [4, TS 38.211]
-	[image: ] if pi/2-BPSK is the modulation scheme and [image: ] if QPSK is the modulation scheme as indicated by pi2BPSK for PUCCH format 3 or PUCCH format 4. For PUCCH format 2, [image: ]
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) and, if any, CSI sub-report(s), for transmission together with HARQ-ACK information and SR, when any, in ascending priority valuelevel as described in [6, TS 38.214] 
-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in clause 9.2.5 
If a UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports [6, TS 38.214] to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats, excluding the SPS activation DCI, with a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clause 9.2.1 and clause 9.2.3 for  UCI bits
and
-	if  , the UE transmits the HARQ-ACK, SR, and CSI reports bits by selecting the minimum number  of the  PRBs satisfying   as described in clauses 9.2.3 and 9.2.5.1;
-	else, the UE selects  CSI report(s) and, if any, CSI sub-report(s), from the  CSI report priority levels, for transmission together with HARQ-ACK and SR in ascending priority value level [6, TS 38.214], where the value of  satisfies   and  , where  is a number of CRC bits corresponding to  UCI bits, and  is a number of CRC bits corresponding to  UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats, excluding the SPS activation DCI, with a value of a PDSCH-to-HARQ_feedback timing indicator field, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
-	else, if the UE is provided a second interlace of  PRBs by interlace1 and if ,  the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .
If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats, excluding the SPS activation DCI, with a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or by a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clause 9.2.1 and clause 9.2.3 for  UCI bits
and
-	if [image: ], the UE transmits the HARQ-ACK, SR and the [image: ] CSI report bits by selecting the minimum number [image: ] of PRBs from the [image: ] PRBs satisfying [image: ] as described in clauses 9.2.3 and 9.2.5.1
-	else, 
-	if for [image: ] Part 2 CSI report priority valuelevel(s), it is
 [image: ] and 
 [image: ], 
the UE selects the first [image: ] Part 2 CSI reports and, if any, Part 2 CSI sub-report(s), according to respective priority valuelevel(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and [image: ] priority levels for Part 1 CSI reports , where [image: ] is the number of Part 1 CSI report bits for the [image: ] CSI report priority level and [image: ] is the number of Part 2 CSI report bits for the [image: ] CSI report priority valuelevel, [image: ] is a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ] 
-	else, the UE drops all Part 2 CSI reports and selects [image: ] Part 1 CSI report(s) and, if any, Part 1 CSI sub-report(s), from the [image: ] CSI report priority levels in ascending priority value level [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats, excluding the SPS activation DCI, that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR and the  CSI report bits in a PUCCH over the first interlace 
-	else if the UE is provided a second interlace of  PRBs by interlace1 and if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, with .
Table 9.2.5.2-1: Code rate  corresponding to value of maxCodeRate
	maxCodeRate
	Code rate  

	
	

	0
	0.08

	1
	0.15

	2
	0.25

	3
	0.35

	4
	0.45

	5
	0.60

	6
	0.80

	7
	Reserved







· TP #4
	[bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600][bookmark: _Toc146641069]Reason for Change:
· Whether sub-configuration level omission is supported or not for Part 1 CSI, CSI without two parts, and wideband Part 2 CSI is unclear.
Summary of Change:
· It is clarified that sub-configuration level omission of Part 2 CSI is supported except for Priority 0.
· Sub-configuration level CSI omission for Part 1 CSI and CSI without two parts is supported.
Consequences if not approved:
· Unclear UE behavior to perform omission of CSI corresponding to a CSI report configuration containing a list of sub-configurations.

5.2.3	CSI reporting using PUSCH
<Unchanged texts omitted>
-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 CSI except for Priority 0 is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.
<Unchanged texts omitted>
[bookmark: _Toc11352133][bookmark: _Toc20318023][bookmark: _Toc27299921][bookmark: _Toc29673192][bookmark: _Toc29673333][bookmark: _Toc29674326][bookmark: _Toc36645556][bookmark: _Toc45810601][bookmark: _Toc146641070]5.2.4	CSI reporting using PUCCH
<Unchanged texts omitted>
A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of CSI is done at a sub-configuration level within the same priority order determined from the Prii,CSI(y,k,c,s) value where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to the one configured by the higher layer parameter maxCodeRate.
If any of the CSI reports consist of two parts, the UE may omit a portion of Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a given CSI report which contains one or more CSIs, omission of Part 2 CSI is defined in Clause 5.2.3. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to the one configured by higher layer parameter maxCodeRate.



· TP #5
	Reason for Change:
· The definition of X configurations for CSI-RS resource/port counting is not specified.
· CSI-RS resource/port counting rule for NES does not cover the joint operation of type 1 SD and PD adaptations.
Summary of Change:
· It is clarified that X=N for aperiodic CSI-RS resource and X=L for semi-persistent and periodic CSI-RS resource where N is the number of sub-configurations triggered by UL grant and L is the number of sub-configurations configured for a CSI report configuration.
· For the joint operation of type 1 SD and PD adaptation, the number of CSI-RS ports in a sub-configuration is determined by the number of ports configured by nrofPorts if the sub-configurations is not configured with port-subsetIndicator.
Consequences if not approved:
· CSI-RS resource/port counting rule is unclear for CSI-RS resource configured for a CSI report configuration containing a list of sub-configurations

5.2.1.6	CSI processing criteria
<Omitted text>
If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times. 
For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, if a CSI-RS resource is referred  times by one of the  CSI-RS resources, where  is defined in clause 5.2.1.4.2, and/or one or two Resource Pairs, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted  times. 
For a CSI report configuration containing sub-configuration(s) indicated in a CSI-ReportConfig, if a CSI-RS resource is referred by M sub-configurations among X sub-configurations that are triggered for aperiodic CSI-RS resource or configured in the CSI report configuration for semi-persistent CSI-RS resource or periodic CSI-RS resource, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
[bookmark: _Hlk146701809]-	 if each at least one sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2 if [port-subsetIndicator] is provided, otherwise, .
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