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1. Introduction
In the RAN1#114 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

In the last meeting, one issue was left without clear conclusion about the resource counting. 

	
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




If a CSI-RS resource is referred by M sub-config among the X sub-config, the CSI-RS resource is counted M times and the port number within the CSI-RS resource configuration are counted based on the actual activated or the indicated ports in the sub-configuration. The X sub-configuration was not clearly defined in the agreements. During the discussion, the X sub-configuration could be different according the time domain behaviour of the CSI reporting configurations. If the periodic CSI reporting is configured, the X equals to the L configured CSI sub configuration within the CSI report config. And if the semi-persistent and aperiodic CSI reporting are configured, the X equals to the actual activated N sub configurations out of the L sub-configuration. And the M should be selected from the N or X activated or triggered sub-configurations. 

Proposal 1:
The X sub-configurations should depends on the time domain behavior of the CSI reporting configurations.
· If the periodic CSI reporting is configured, the X equals to the L configured CSI sub configuration within the CSI report config. 
· If the semi-persistent and aperiodic CSI reporting are configured, the X equals to the actual activated N sub configurations out of the L sub-configuration.

The ZP/NZP CSI-RS resource for IM was discussed in the last meeting. The FL’s proposal based on companies contributions are as below[2].

	
FL3 P8-2
For SD adaptation and/or PD adaptation (including joint and separate operation), for a resource associated with L sub-configurations, 
· Option 1: the resource is resource wise associated and QCLed with a NZP CSI-RS resource for IM or a CSI-IM (if configured). No spec impact is required.
· Option 2: the resource is associated and QCLed with L NZP CSI-RS resources for IM or CSI-IMs (if configured). 
· Option 3: association between NZP CSI-RS resource for IM and NZP CSI-RS resource for CM is not supported for NES




As discussed during the meeting, for Type 2 SD adaptation, separate resource are configured and the corresponding resource for IM should be also configured separately. For the case of Type 1 SD adaptation, only a subset of the antenna port would be considered to be used for the PDSCH transmission. But in the actual CSI-RS used for the CSI estimation, the antenna ports are not changed. Then for the corresponding NZP CSI-RS resource for IM or a CSI-IM, there is no need to introduce multiple resources for different Type 1 SD and/or PD adaptation assumptions. Then the option 1, which is a resource wise association and QCL-ed assumption could be considered. 

Proposal 2:
The option1, which is a resource wise association and QCL assumption with NZP CSI-RS resource for IM or CSI-IM, can be supported without spec impacts. 

For the discussion related to the issue of CSI reference resources, we have the following FL proposal.

	
FL3 P8-3
For SD and/or PD adaptation, discuss on Issue 1# and Issue#2 whether any spec update is needed related to CSI reference resource.
· nCSI_ref is determined per subConfig, 
· for P-/SP-CSI reporting, nCSI_ref is the smallest value >= 5*2μDL such than it corresponds to a valid downlink slot, in the following case
· Option 1: if each subConfig is associated with more than one CSI-RS resources
· Option 2: if a CSI-RS resource is associated with more than one subConfig
· When no single Tx occasion corresponding to a subConfig can meet the CSI reference resource time requirement, 
· Case 1: the entire CSI report is omitted
· Case 2: the CSI corresponding to the subConfig is omitted




Since multiple subConfigs would be configured for the CSI reporting, and each subConfig would refer to a same set or different set of CSI reference resources. Considering that the CSI reference resources would be transmitted in different locations, it is reasonable to configure nCSI_ref  according to specific subConfigs. For each subConfig with more than one CSI-RS resources, the nCSI_ref can be the smallest value >=5*2μDL . Since the nCSI_ref is considered per subConfig, then if the Tx occasion cannot meet the time requirement, the CSI corresponding to the subConfgi should be omitted. 

Proposal 3：
· nCSI_ref should be determined per subConfig.
· If a subConfig is associated with more than one CSI-RS resources, nCSI_ref is the smallest value >=5*2μDL(option 1).
· When no single Tx occasion can meet the time requirement, the CSI corresponding to the subConfig should be omitted (Case 2).

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:
The X sub-configurations should depends on the time domain behavior of the CSI reporting configurations.
· If the periodic CSI reporting is configured, the X equals to the L configured CSI sub configuration within the CSI report config. 
· If the semi-persistent and aperiodic CSI reporting are configured, the X equals to the actual activated N sub configurations out of the L sub-configuration.

Proposal 2:
The option1, which is a resource wise association and QCL assumption with NZP CSI-RS resource for IM or CSI-IM, can be supported without spec impacts. 

Proposal 3：
· nCSI_ref should be determined per subConfig.
· If a subConfig is associated with more than one CSI-RS resources, nCSI_ref is the smallest value >=5*2μDL(option 1).
· When no single Tx occasion can meet the time requirement, the CSI corresponding to the subConfig should be omitted (Case 2).
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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]







