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Introduction
In RP-223540, the following objective on network energy saving is defined.
	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]




In this contribution, we provide some discussions on network energy saving in spatial and power domain.
CSI feedback enhancement for spatial domain and power domain network energy saving
Currently, the CSI measurement and report is based on the CSI framework. The CSI feedback was enhanced in every release after Rel-15. With regard to the implementation complexity, the CSI feedback enhancement for spatial domain and power domain network energy saving should still be based on current CSI framework. Thus, the gNB configures the CSI measurement and report based on a CSI-ReportConfig.
In Rel-15, the basic CSI framework is defined, which supports Type1 and Type2 codebook, where Type1 codebook is a basic feature and Type2 codebook is an optional feature due to large implementation complexity. Rel-16 introduces the eType2 codebook, which reduces the overhead for Type2 codebook quite a lot. Rel-17 introduces enhancement for the CSI feedback with regard to partial uplink and downlink reciprocity. Rel-18 introduces the eType2 codebook refinement for CSI feedback for UE with high/medium velocities and eType2 codebook refinement to support coherent joint transmission. Therefore, a baseline for the CSI feedback enhancement for spatial domain and power domain network energy saving should be defined. 
Since the Type1 codebook is implemented in every 5G UE, the CSI enhancement for NES based on Type1 codebook should be considered. Further, the Type2/eType2 codebook could provide a better performance. But compared to Type2 codebook, the eType2 codebook could be much better from implementation complexity and report overhead point of view. Therefore, the CSI feedback enhancement based on eType2 codebook can also be considered. Further the core part of Rel-18 eType2 codebook refinement for CSI feedback for UE with high/medium velocities and coherent joint transmission is almost done. The CSI feedback enhancement for NES should also consider the Rel-18 CSI enhancement, so that the two features can be enabled concurrently. 
Proposal 1: The CSI feedback enhancement for NES should be based on current CSI framework, where the gNB configures a CSI report based on a CSI-ReportConfig.
Proposal 2: Support the CSI feedback enhancement for NES based on Rel-15 Type1 codebook.
Proposal 3: Support the CSI feedback enhancement for NES based on Rel-16 eType2 codebook.
Proposal 4: Support the CSI feedback enhancement for NES based on Rel-18 eType2 codebook refinement for CSI feedback for high/medium UE velocity and coherent joint transmission.

Beam management enhancement for spatial domain network energy saving
With regard to spatial domain NES, the gNB may turn off some antenna elements, which could create a wider beam. However, such beam change should only focus on the potential enhancement for CSI. In addition to the connected mode UE, the idle mode UE could also need to measure the SSB for initial access related procedure. Thus, the enhancement on beam management for spatial-domain NES should only focus on the potential enhancement for CSI-RS based beam measurement and report.
For CSI-RS based beam measurement and report, when the network may configure different CSI report configuration corresponding to different number of antenna elements, e.g., one CSI report configuration for a list of CSI-RS with more antenna elements with narrow beams and another CSI report configuration for another list of CSI-RS with less antenna elements with wide beams. With regard to the NES and coverage, the network can dynamically change the number of active antenna elements, so that it can dynamically activate or deactivate a certain type of CSI report configuration. Therefore, dynamic activation or deactivation of a CSI report configuration should be supported.
Proposal 5: The enhancement on beam measurement and report for NES should only focus on CSI-RS based beam measurement and report.
Proposal 6: Support dynamic activation/deactivation for a CSI report configuration.
Conclusion
In this contribution, we provided discussion on NES in spatial and power domain. Based on the discussion, the following proposals have been achieved.
Proposal 1: The CSI feedback enhancement for NES should be based on current CSI framework, where the gNB configures a CSI report based on a CSI-ReportConfig.
Proposal 2: Support the CSI feedback enhancement for NES based on Rel-15 Type1 codebook.
Proposal 3: Support the CSI feedback enhancement for NES based on Rel-16 eType2 codebook.
Proposal 4: Support the CSI feedback enhancement for NES based on Rel-18 eType2 codebook refinement for CSI feedback for high/medium UE velocity and coherent joint transmission.
Proposal 5: The enhancement on beam measurement and report for NES should only focus on CSI-RS based beam measurement and report.
Proposal 6: Support dynamic activation/deactivation for a CSI report configuration.

