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In RAN1#114 meeting, the following agreement were reached[1]：
	Conclusion
· No further work on BM enhancements for R18 NES. 
· No further work on TCI configuration enhancement for R18 NES. 
Conclusion
· No further enhancements for PMI reduction in R18 NES.
· No further enhancements for RI reduction in R18 NES. 
· No support of UE reporting PDSCH power reduction tolerance in R18 NES. 
Agreement
For SD and/or PD adaptation without UE complexity reduction, CPU counting of A/SP-CSI reporting is based on  for CSIs reporting corresponding to N indicated sub-configurations from L configured sub-configurations in a CSI report.
Agreement
For sub-configuration triggering of A-CSI, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-AssociatedReportConfigInfo.
No change to current CSI request field in DCI.
Conclusion
There is no consensus to support the following
· Option 1: support indication of spatial and/or transmission power adaptation in one of the following approaches (same approach for SD and PD adaptation) in addition to the agreed triggering/activation signalling
· Alt 1: MAC-CE/RRC for indication of corresponding subConfig ID that gNB has applied as adaptation
· Note: need to take the RAN2 LS in R1-2306380 into account
· Alt 2: UE specific DCI
· A new field in existing non-fallback UE specific DCI formats is introduced
· If agreed, the number of bits are to be discussed at CR stage
Agreement
· For each sub-configuration in a CSI reportConfig, for Type 1 SD adaptation only, and Type 2 SD adaptation only, support, 
· {codebookConfig (for Type 2 SD only) is common for all sub-configurations
· {reportQuantity, reportFreqConfiguration} is not configured in any sub-configuration and the legacy/original parameters are used for all sub-configurations. 
· cqi-Table is common for all sub-configurations
· for indicating # of ports in a port subset = 2, legacy IE twoTX-CodebookSubsetRestriction can be used 
for this subConfig in Type 1 SD.
Agreement
For power domain adaptation only, 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
· Each sub-configuration contains an offset value (e.g. X) that is commonly applied to all the resources within the resource set. For a CSI-RS resource in CSI resource configuration, the PDSCH to CSI-RS EPRE offset (e.g. Y) for CSI calculation is determined based on powerControlOffset (e.g. Z) value in CSI resource configuration and the offset value configured in CSI sub-configuration in the report configuration.
· Only legacy values are applicable for the resulted power control offset values
· It is expected that the sub-configuration leads to a value no larger than power control offset value provided in CSI resource configuration
Agreement
For joint operation of SD and PD, each subConfig contains corresponding parameters for an SD adaptation and/or parameters for a PD adaptation.
Agreement
For sub-configuration triggering of SP-CSI on PUSCH report, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-SemiPersistentOnPUSCH-TriggerState.
· No change to current CSI request field in DCI.
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
Agreement
For CSIs across multiple sub-configurations in one CSI reportConfig map different sub-configurations based on RAN1#114 agreement in 9.7.1
· For Part 2 priority reporting level
· Option 1: for a given band type from {wideband, even subband, odd subband}, the omission order follows the priority order determined by sub-configuration index 
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.
Agreement
For Type 1 SD for multi-panel case, 
· Introduce a new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in R18 for FG codebookComboParameterAddition (indicating the UE supports the mixed codebook combinations in a slot)
· Note: gNB can configure either Type 1 single panel codebook or Type 1 multi-panel codebook for a sub-configuration from one or multiple sub-configurations within one CSI report configuration if a UE reports support of multi-panel operation. 



In this contribution, the remaining NES techniques in spatial and power domains will be further discussed.
NES techniques in spatial and power domains
Network energy saving techniques in spatial domain
CSI quantity and report payload
The overhead of CSI payload was discussed in the last meeting, but there was no consensus on how to reduce CSI payload.
According to my understanding, the overhead of CSI payload can be further reduced according to the characteristics of each SD adaptation.
For Type 1 SD adaptation, since each CSI-RS resource is associated with all sub-configurations, all sub-configurations can share the same CRI (for example, the shared CRI can be the CRI of the sub-configuration with the maximum number of antenna ports ). 
For Type 2 SD adaptation, since each sub-configuration has the same number of antenna ports, all sub-configurations can be assumed to have the same RI. in addition, for Type 2 SD adaptation, whether each sub-configuration can share the same CRI needs further studied.
For PD adaptation, since power changes will only cause power attenuation, the direction of the preferred CRI will not be changed if the power reduction value is within a certain range. Therefore, for PD adaptation, it can be assumed that each sub-configurations share the same CRI.
Proposal 1  For Type 1 SD adaptation and/or for PD adaptation, all sub-configurations can be assumed to share the same CRI.
Counting of active CSI-RS resource/antenna ports
According to TS 38.214, if the number of CSI-RS resources is greater than 2, the number of CSI-RS ports included in each CSI-RS resource will be limited. The relationship between the number of CSI-RS resources and the number of CSI-RS ports in TS 38.214 is as follows:
	TS 38.214  5.2.1.4.2：
if the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR- Index ', and 𝐾𝑠 > 1 resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured for CSI-ReportConfig with reportQuantity set to 'cri-SINR' or 'cri-SINR- Index ') for interference measurement. If 𝐾𝑠 = 2 CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If 2 < 𝐾𝑠 ≤ 8 CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports。


From our point of view, for CSI-RS resources associated with sub-configurations, the above-mentioned CSI-RS port number limit should no longer apply. The specific reasons are analyzed as follows:
Firstly, for Type 1 SD adaptation, each sub-configuration is mainly used to measure the channel quality of different antenna port numbers , so that the gNB can quickly turn off the number of antenna ports used for PDSCH for NES purposes. Furthermore, according to the conclusions of the previous meeting, for Type 1 SD adaptation, each CSI-RS resource can be associated with all sub-configurations, and each sub-configuration can be associated with one or more CSI-RS resources. Therefore, the number of CSI-RS ports contained in one or more CSI-RS resources associated with a sub-configuration shall not have the restrictions described in TS 38.214 above.
Secondly, for Type 2 SD adaptation, each sub-configuration is mainly used to measure the channel quality of different TXRU mappings, so that the gNB can quickly adjust the mapping method of logical antenna port to TXRUs based on energy saving purposes. Furthermore, according to the agreements of the previous meeting, for Type 2 SD adaptation, different sub-configuration is associated with different CSI-RS resources, and each sub-configuration can be associated with one or more CSI-RS resources. Therefore, the number of CSI-RS ports contained in one or more CSI-RS resources associated with a sub-configuration shall not have the restrictions described in TS 38.214 above.
Thirdly, for similar reasons as above for spatial domain adaptation, for PD adaptation, the number of CSI-RS ports contained in one or more CSI-RS resources associated with a sub-configuration shall not have the restrictions described in TS 38.214 above.
In short, for Type 1 SD adaptation, Type 2 SD adaptation and/or PD adaptation, the number of CSI-RS ports contained in one or more CSI-RS resources associated with a sub-configuration shall not have the restrictions described in TS 38.214 above.
Therefore, the proposed text proposal is described as follows: 

	<----------Text proposal 1----------->
38.214
[bookmark: _Toc20318004][bookmark: _Toc29674303][bookmark: _Toc45810578][bookmark: _Toc29673310][bookmark: _Toc27299902][bookmark: _Toc29673169][bookmark: _Toc130409778][bookmark: _Toc11352114][bookmark: _Toc36645533]5.2.1.4.2	Report Quantity Configurations
*** Unchanged text is omitted ***
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR- Index ', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured for CSI-ReportConfig with reportQuantity set to 'cri-SINR' or 'cri-SINR- Index ') for interference measurement. If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 
For CSI-RS resources associated with sub-configuration, where each sub-configuration is identified by [csi-ReportSubConfigID], each resource contain an unlimited number of antenna ports. 
*** Unchanged text is omitted ***


Proposal 2  For Type 1 SD adaptation, Type 2 SD adaptation and/or PD adaptation, the number of CSI-RS ports contained in one or more CSI-RS resources associated with a sub-configuration shall not have the restrictions described in TS 38.214 above.
CPU counting
In the previous meetings, consensus has been reached on the CPU calculation method without CSI payload reduction. However, for the case with CSI payload reduction, there is no consensus on the CPU calculation method. 
From my understanding, the CPU calculation method with CSI payload reduction can be done at least for Type 1 SD adaptation. Specifically, for Type 1 SD adaptation, if L sub-configurations can share a common CRI, then , , where  is the total number of CSI-RS resources corresponding to the sub-configuration with the largest number of ports among the L sub-configurations.
Proposal 3  For Type 1 SD adaptation, .
Conclusions
In this contribution, remaining NES techniques in spatial and power domains are discussed, and the following proposals are made.
Proposal 1  For Type 1 SD adaptation and/or for PD adaptation, all sub-configurations can be assumed to share the same CRI.
[bookmark: _GoBack]Proposal 2  For Type 1 SD adaptation, Type 2 SD adaptation and/or PD adaptation, the number of CSI-RS ports contained in one or more CSI-RS resources associated with a sub-configuration shall not have the restrictions described in TS 38.214 above.
Proposal 3  For Type 1 SD adaptation, .
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