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1. Introduction
In the RAN1#114bis meeting, the techniques of network energy saving from the spatial domain and power domains were discussed. A few agreements have been achieved [1]. The details of the agreements are listed in the corresponding sections. 

In this contribution, we provide our views on remaining issue of the network energy saving techniques in spatial and power domains.

2. Discussion

Issue 1: Counting for active CSI-RS resources 

In the last meeting, the followings are left for #115 meeting discussion. 

	For RAN1#115 (Companies are encouraged to study and be ready to make decision in the next meeting)
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 agreed in previous meeting, and 
· X=N for AP-CSI-RS resources
· [X=L for P-CSI-RS resources]
· FFS: X= N or L for SP-CSI-RS resources
· FFS: X= N or L for SP-CSI report
· Support following UE capability parameters for NES:
· simultaneous ports at least for per CC
· simultaneous resources at least for per CC 




According to the current spec, the activation of the NZP CSI-RS is depending on the resource type of the RS. For the periodic CSI-RS, the activation duration starts from the configuration by higher layer signalling and ending when the periodic CSI-RS configuration is released. Then the X should be equal to L for P-CSI-RS resources. For the semi-persistent CSI-RS, starting from the when the activation command is applied, and ending at the end of when deactivation command is applied. But it was discussed how to count the referred CSI-RS resource among X sub-configurations. Though it may be configured with L sub-config for the SP CSI reporting. But if none of the L sub config is activated or triggered, then there will be no CSI-RS resources referred or counted by the CSI reporting. Then for SP-CSI report, X should equal to N which are activated for the reporting. Without any activation of the SP CSI reporting, there is no need to calculate the CSI based on the CSI-RS resources, and there is no need to count the CSI-RS resources. For the periodic CSI report, only L sub-configuration is supported. Then the X should equal to L for the periodic reporting. We have no problem to defined the UE capabilities parameters for NES.

Proposal 1:
For the M sub-configurations among X sub-configurations, 
· X= L for P-CSI report
· X=N for SP-CSI report

Proposal 2:
Support following UE capabilities parameters for NES:
· Simultaneous ports at least for per CC
· Simultaneous resources at least for per CC


Issue 2: Resources configured for Interference Measurement (IM)

The resources configured for interference measurements was discussed in the last meeting but without clear conclusions. For the CSI-IM, it can be supported by both Type 1 and Type 2 SD adaptation. For the Type 1 SD, even only one set of CSI-IM can be configured and associated with the NZP CSI-RS resources, it may not have strong impact of the performance. Since the NZP CSI-RSs for CM are still transmitted in the full set of the ports without any change, the interference situation will also not change. Then in Type 1 SD even when the port subset is indicated, it will not impact the interference. In Type 1 SD adaptation, both sub-configuration with and without port subset indication can reuse the same sate of CSI-IM for the interference measurement. If it is concerned about the interference may not be accurate or over estimated, it can be left to gNB implementation for the compensation or the adjustments. For the type 2 SD adaptation, it is straightforward that the same number of CSI-IM can be configured according to the NZP CSI-RS for CM. And there is no difficulty to configure CSI-IM for the power domain adaptation alone or in addition to the two types of SD adaptations. 

Proposal 3:
The CSI-IM can be supported for both Type 1 and Type 2 SD adaptations and/or PD adaptations. 

For the NZP CSI-RS for IM, due to limitation that only one NZP CSI-RS resources can be within the resource set, it would need some update for the supported number of NZP CSI-RS resources to support the Type 2 SD adaptation. But Type 1 SD adaptation and PD adaptation can support the NZP CSI-RS for IM without specification impact. 

Proposal 4:
The NZP CSI-RS for IM can be supported for Type 1 SD adaptation and PD adaptation.

Issue 3:

	For RAN1#115:

For Type 2 SD adaptation or joint operation of Type 2 SD and PD adaptation, whether the list of NZP CSI-RS resources configured for a sub-configuration is identical to or has no intersection with the list of NZP CSI-RS resources configured for the other sub-configuration(s) within the same CSI-ReportConfig.
· Companies are encouraged to check the example as provided in section 2.5 in R1- 2309647

For Type 1 SD adaptation, or joint operation of Type 1 SD and PD adaptation, 
· ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ is configured for each sub-configuration 
· if a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', the UE expects to be configured with higher layer parameter non-PMI-PortIndication in each sub-configuration
· if all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, N1 and N2 (and Ng when applicable) should be configured separately in each sub-configuration, instead of being configured in CodebookConfig in the CSI report configuration; otherwise, the CodebookConfig should be configured as legacy in the CSI report configuration.




For the Type 2 SD adaptation or joint operation of Type 2 SD and PD, our thinking is that there is no need to limit the NZP CSI-RS resources for a sub-config is identical to or has no intersection with the list of resources for the other sbu-config within the same CSI-reportConfig. 

Proposal 5:
No limitation, whether they are identical or has no intersection, is expected for the NZP CSI-RS resources lists of the sub-configs when Type 2 SD adaptation or joint operation of Type 2 SD and PD adaptation are configured. 

For type 1 SD and type 1 SD and PD joint operation, ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ can be configured for each sub-config. Since the port number would be different for different sub-config of Type 1 SD, the codebook subset restriction can be different. Then ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ can be configured for each sub-config of Type 1 SD and joint operation of Type 1 SD and PD. 

Proposal 6:
‘TypeI-SinglePanel-codebookSubsetRestriction-i2’ can be configured for each sub-config of Type 1 SD and joint operation of Type 1 SD and PD. 

It was also agreed that the reportQuantity of 'cri-RI-CQI' is supported. The non-PMI-PortIndication can either configured or not for the report quantity of  'cri-RI-CQI'. When the non-PMI-PortIndication is configured as in legacy configuration, then the non-PMI-PortIndication should be indicated for each sub-config of Type 1 SD. Since the rank would be reduced due to the port subset indication of the Type 1 SD, an indication of non-PMI-PortIndication within the sub-config can be adjusted according to the potential rank number. And different sub-config can use different non-PMI-PortIndication according to the port subset indicator of the sub-config.

And if the non-PMI-PortIndication is not configured in legacy, the port number of the CSI-RS resources are used for the rank indication or limitation. In Type 2 SD, the rank limitation can be derived from both CSI-RS port indices and the port subset indicator from Type 2 SD. If the non-PMI-PortIndication is not supported for the Type 2 SD, only this way can be used for the rank limitations. 

Proposal 7:
When non-PMI-PortIndication is supported and configured for the Type 1 SD, the non-PMI-PortIndication can be configured within the sub-config.

Proposal 8:
When non-PMI-PortIndication is not supported or configured for the Type 1 SD, the rank limitation can be derived based  on the number of ports of the CSI-RS resources and the port subset indicator of Type 1 SD. 

As discussed above, the port subset indication will impact the actual antenna port number for the transmission, then the codebook subset restriction, ri restriction, N1 and N2 (and Ng when applicable). Then it should be configured within each-sub-config. Otherwise, if those parameters are not supported within each sub-config, then a common parameters will be used. And additional rules should be defined, how to determine or use those common parameters though the actual port number would be changed according to the port subset indication. Then it seems that the configuration of the codebook subset restriction, ri restriction, N1 and N2 (and Ng when applicable) within one sub-config would be a more simple way to solve the issue. 

Proposal 9:
If all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, N1 and N2 (and Ng when applicable) should be configured separately in each sub-configuration.

Issue 4:
	
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 current specification, if no CSI-RS transmission occasion happens before the CSI reference resource, the report is dropped. 
	TS 38.214

After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.



With the same spirit, if only one of the CSI-RS resource is transmitted before the CSI reference resource, then the corresponding CSI sub-report should be reported. And the other one without any transmission occasion before the CSI reference resource, the corresponding sub-report should be dropped. 

Proposal 10:
If the CSI-RS resources are transmitted before the CSI reference resource, then the corresponding CSI sub-reports can be reported. Other sub-reports with no CSI-RS transmission occasion before the CSI reference resource will be dropped. 

3. Conclusion
In this contribution, we provide our views on the network energy saving techniques in spatial and power domains. The proposals are as follows:


Proposal 1:
For the M sub-configurations among X sub-configurations, 
· X= L for P-CSI report
· X=N for SP-CSI report

Proposal 2:
Support following UE capabilities parameters for NES:
· Simultaneous ports at least for per CC
· Simultaneous resources at least for per CC

Proposal 3:
The CSI-IM can be supported for both Type 1 and Type 2 SD adaptations and/or PD adaptations. 

Proposal 4:
The NZP CSI-RS for IM can be supported for Type 1 SD adaptation and PD adaptation.

Proposal 5:
No limitation, whether they are identical or has no intersection, is expected for the NZP CSI-RS resources lists of the sub-configs when Type 2 SD adaptation or joint operation of Type 2 SD and PD adaptation are configured. 

Proposal 6:
‘TypeI-SinglePanel-codebookSubsetRestriction-i2’ can be configured for each sub-config of Type 1 SD and joint operation of Type 1 SD and PD. 

Proposal 7:
When non-PMI-PortIndication is supported and configured for the Type 1 SD, the non-PMI-PortIndication can be configured within the sub-config.

Proposal 8:
When non-PMI-PortIndication is not supported or configured for the Type 1 SD, the rank limitation can be derived based  on the number of ports of the CSI-RS resources and the port subset indicator of Type 1 SD. 

Proposal 9:
If all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, N1 and N2 (and Ng when applicable) should be configured separately in each sub-configuration.

Proposal 10:
If the CSI-RS resources are transmitted before the CSI reference resource, then the corresponding CSI sub-reports can be reported. Other sub-reports with no CSI-RS transmission occasion before the CSI reference resource will be dropped. 
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5. Annex A: WID
	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]







