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Introduction 
[bookmark: _Ref79075308]In RAN1#114 meeting [1], R18 NES specification has been finished, and the approved CRs in RAN#101 meeting are also provided in [2].

In this contribution, remaining issues for spatial and power domain adaptations will be discussed with suggested text proposals for the decision.



Remaining Issue for Port Counting
In RAN1#114, the following agreement is made with ambiguity in “among X sub-configurations” which is not yet used elsewhere in the agreement:
	Agreement (modified as shown in red in Friday session)
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.




With the introduction of sub-configurations, there is more flexibility in the configuration and thus total number of ports across all configured NZP-CSI-RS resources per CC can be large. While the configured number can be large, if active port number is within UE capability, the impact to UE implementation can be minimum. To allow such flexibility, we suggest to define a separate component of “Supported max number of ports across all configured NZP-CSI-RS resources in active BWPs across all CCs” under NES feature 42-1.

[bookmark: _Ref146881569]Proposal 1: Introduce one component, “Supported max # of ports across all configured NZP-CSI-RS resources per CC”, under NES feature FG 42-1/42-1a/42-2/42-2a to allow larger number of ports configured to a UE when configured with multiple sub-configurations for NES.
· Candidate values reuse legacy definition, i.e., {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256}
· Note: If active port number is within UE capability, the impact to UE implementation can be minimum

With the above understand, the ambiguous words “among X sub-configurations” can be removed accordingly. The following TP is therefore suggested:

[bookmark: _Ref146881579]Proposal 2: Adopt the following TP to Section 5.2.1.6 of TS 38.214 (v18.0.0)
	[bookmark: _Toc11352119][bookmark: _Toc20318009][bookmark: _Toc27299907][bookmark: _Toc29673176][bookmark: _Toc29673317][bookmark: _Toc29674310][bookmark: _Toc36645540][bookmark: _Toc45810585][bookmark: _Toc130409786]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, 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>






Remaining Issue for Port Subset Restriction
For the port subset restriction, it is agreed that a flexible bitmap is used for the indication while only legacy codebooks are supported for NES:

	Agreement (RAN1#112-bis-e)
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 (RAN1#113)
For Type 1 adaptation, for each sub-configuration,
· Port subset indication is based bitmap is supported
· One bit per port for single panel case (i.e. turning off in a port level)
· FFS: One bit per panel for multi-panel case (i.e. turning off in panel level)
· Note: It is up to the gNB to ensure the mapping of the bit to a uniform x-pol rectangular array


	Agreement (RAN1#113)
For Type 1 adaptation, for each sub-configuration, for multi-panel case,
· One bit per port based on bitmap is supported 
· Note: It is up to the gNB to ensure the mapping of the bit to a uniform x-pol rectangular array for each of the activated panel(s). Additionally, if more than one panel is activated, uniformity across panels is ensured by the gNB (i.e., the same N1, N2 across multiple activated panels)




[bookmark: _Ref146881540]Observation 1: To enforce utilization of only legacy codebooks, there should be either explicit signaling of (N1, N2) or (Ng, N1, N2) or specifying the complete candidate values for the bitmap ‘port-subsetIndicator’.

Between the two possible solution, explicit signaling is suggested for less ambiguity. In this regard, the following proposal is suggested:

[bookmark: _Ref146881586]Proposal 3: Adopt the following TP to Section 5.2.1.4.1 of TS 38.214 (v18.0.0)
· The corresponding RRC parameter description is revised accordingly
	[bookmark: _Toc11352113][bookmark: _Toc20318003][bookmark: _Toc27299901][bookmark: _Toc29673168][bookmark: _Toc29673309][bookmark: _Toc29674302][bookmark: _Toc36645532][bookmark: _Toc45810577][bookmark: _Toc130409777]5.2.1.4.1	Resource Setting configuration
<omitted text>
[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. 
· [bookmark: _Hlk136332456]If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be is configured with a [RI restriction parameter], if available, 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.
<omitted text>






Summary
In this contribution, remaining issues for NES spatial and power domain adaptation are discussed. In particular, the following observations and proposals are provided:

Proposal 1: Introduce one component, “Supported max # of ports across all configured NZP-CSI-RS resources per CC”, under NES feature FG 42-1/42-1a/42-2/42-2a to allow larger number of ports configured to a UE when configured with multiple sub-configurations for NES.
· Candidate values reuse legacy definition, i.e., {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256}
· Note: If active port number is within UE capability, the impact to UE implementation can be minimum


Proposal 2: Adopt the following TP to Section 5.2.1.6 of TS 38.214 (v18.0.0)
	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, 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>




Observation 1: To enforce utilization of only legacy codebooks, there should be either explicit signaling of (N1, N2) or (Ng, N1, N2) or specifying the complete candidate values for the bitmap ‘port-subsetIndicator’.


Proposal 3: Adopt the following TP to Section 5.2.1.4.1 of TS 38.214 (v18.0.0)
· The corresponding RRC parameter description is revised accordingly

	5.2.1.4.1	Resource Setting configuration
<omitted text>
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. 
· If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be is configured with a [RI restriction parameter], if available, 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.
<omitted text>
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