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Introduction
The contribution provides our views on remaining issues in supporting spatial and power domain adaptation. 
CSI-RS Resource Configuration for Type 2 SD
For Type 2 spatial adaptation, TS 38.214 has text that [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]. From our perspective, motivation of having overlapped lists across sub-configurations is unclear. In particular, the list of NZP CSI-RS resources should not overlap with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.
Proposal 1: Adopt the following TP to TS 38.214.
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<omitted text>
[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.]
<omitted text>


CSI Report
RAN1#114b has the following discussion: 
	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



The example scenario is that a UE is configured with CSI report configuration with two sub-configurations (sub-config#1 and sub-config#2), each with two CSI-RS resources. However, none of the CSI-RS Tx occasions of sub-config#1 meet the CSI reference resource. The question is how the UE reports the CSI? From our perspectives, this scenario shall not happen to aperiodic CSI resource. For P/SP CSI-RS resource, it may happen, but it is a rare conner case that can be avoided by NW configuration. Hence, such scenario can be considered as an error case.
Proposal 2: RAN1 concludes that the following configuration is an error 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.
Active CSI-RS Resource Counting
RAN1#114 made the following agreements on counting active CSI-RS resources/ports. The remaining aspect is to clarify “X sub-configurations” in the agreement.
	Agreement
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
· It is understood that further discussions are necessary



From our perspective, X sub-configurations are the sub-configurations that are triggered for CSI reporting for aperiodic CSI-RS resource or configured in CSI report config for semi-persistent CSI-RS resource or periodic CSI-RS resource. Furthermore, the active CSI-RS resource/ports counting should not depend on CSI report type since this counting is to reflect UE memory to store CSI-RS resources in preparation for CSI processing when the resources become active. Instead, the active CSI-RS resources/ports counting should depend on the type of CSI-RS resource (e.g., periodic, semi-persistent, aperiodic resource). Therefore, we make the following observation and proposal:
Observation: The active CSI-RS resources/ports counting should depend on the type of CSI-RS resource (e.g., periodic, semi-persistent, aperiodic resource). It should not depend on CSI report type.
Proposal 3: For active CSI-RS resources/ports counting, RAN1 clarifies that X sub-configurations are the sub-configurations that are triggered for CSI reporting for aperiodic CSI-RS resource or configured in CSI report config for semi-persistent CSI-RS resource or periodic CSI-RS resource.
· Adopt the following TR to TS 38.214
	5.2.1.6	CSI processing criteria
<omitted text>
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 CSI reporting for aperiodic CSI-RS resource or configured in CSI report config 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:
-	 if each sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.

<omitted text>



Another discussion related to the active CSI-RS resource/ports counting is on whether RAN1 supports new UE capability parameters for NES on the maximum number of simultaneous ports and the maximum number of simultaneous resources with new minimum values of the value range. The main motivation of such new capabilities is to avoid the case that UE reports low maximum numbers while reporting its capability of supporting spatial/power domain adaptation technique. However, the network should consider such case as an error case and does not configure UE with CSI report config including CSI report sub-configurations. Our view is that if a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous ports and the supported maximum number of simultaneous resources.

The existing supported maximum numbers of simultaneous ports and the supported maximum numbers of simultaneous resources in FG 2-33 covers all UE types (from RedCap UEs to eMBB UEs) and all NR bands. Increasing minimum values effectively limits the usage of the feature to highly capable eMBB UEs and to a few bands, which could subsequently limit the usefulness of the feature.

	1. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g., antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



Last but not least, it should also be noted that having new minimum numbers for the supported maximum number of simultaneous ports and the supported maximum number of simultaneous resources, which are higher than the respective legacy numbers (as being specified in FG 2-33), goes against the WI objective.

Proposal 4: RAN1 does not introduce new UE capability parameters on the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources for NES.
· Note: If a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources. 

Conclusion
We make the following proposals to address the remaining issues on spatial and power domain adaptation:
Proposal 1: Adopt the following TP to TS 38.214.
	5.2.1.4.2	Report quantity configurations
<omitted text>
-	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.]
<omitted text>



Proposal 2: RAN1 concludes that the following configuration is an error 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.
Observation: The active CSI-RS resources/ports counting should depend on the type of CSI-RS resource (e.g., periodic, semi-persistent, aperiodic resource). It should not depend on CSI report type.
Proposal 3: For active CSI-RS resources/ports counting, RAN1 clarifies that X sub-configurations are the sub-configurations that are triggered for CSI reporting for aperiodic CSI-RS resource or configured in CSI report config for semi-persistent CSI-RS resource or periodic CSI-RS resource.
· Adopt the following TR to TS 38.214
	5.2.1.6	CSI processing criteria
<omitted text>
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 CSI reporting for aperiodic CSI-RS resource or configured in CSI report config 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:
-	 if each sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.

<omitted text>



Proposal 4: RAN1 does not introduce new UE capability parameters on the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources for NES.
· Note: If a UE reports its support for spatial and/or power domain adaptation technique, it is expected to report suitable value(s) for parameters in legacy UE capability feature groups related to the supported maximum number of simultaneous CSI-RS ports and the supported maximum number of simultaneous CSI-RS resources. 

