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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RP #98, a new WI for network energy saving was introduced with the following objectives.
	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 last meeting, RAN4 achieved agreements on most open issues. In this contribution, we will continue to discuss the remaining issue on NES. 
2. CHO
Legacy CHO procedure
Several different types HO were introduced in NR from Rel-15, such as CHO, LTM etc. Different handover delay were defined. In Rel-16, the start point of CHO is defined starting from UE receiving RRC configuration on candidate cell(s). In Rel-17, new Timer-/Location-based CHO were introduced with the same start point since the HO procedure is very similar as CHO. In these kind of CHOs, when UE receives the RRC reconfiguration, UE will start the measurement to evaluate the channel condition. Once the channel condition is met, UE will perform measurement and handover by itself. 

[bookmark: _Ref141605769]Observation 1: The delay start point of CHO is based on NW indication. 
NES CHO
In NES-based CHO, UE will be further triggered by DCI indication. The DCI indication may transmit during the TEvent_DU  when UE evaluates the channel condition, or transmit after the channel condition is met. The NES CHO conditions are only relevant from this point onwards so that the UE can leave the cell and handover to the coverage cell. 
On the one hand, NW is highly possible to configure a lower threshold in NES-based CHO to allow UE to search suitable cells more easily. It means UE may waste much time to perform measurements before the DCI indication. On the other hand, if the channel condition isn’t met when NW indicates the DCI, the serving cell may switch off in NES mode or enter power saving mode. UE may not have enough time to finish the evaluation based on current measurement requirement, such as UE is in DRX mode and perform measurement based on DRX cycle. In our understanding, once UE receives the NES DCI indication, UE shall perform measurement based on SMTC only regardless of the network’s configuration.
	RAN2 Agreements
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•    add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.


[bookmark: _Ref149671952]Proposal 1: RAN4 to define the NES-based CHO delay requirement starting from UE receiving NES DCI indication other than receiving the RRC configuration.
[image: ]
Figure 1. NES-based CHO flow
As RAN2 concluded, the main motivation of CHO enhancement based on source cell NES mode is to allow the source cell to enter NES mode faster via a group of UEs executing CHO to another cell simultaneously. Thus, RAN4 needs to evaluate possible impact due to the new NES based CHO procedure. For example, when NES CHO condition is met after NW has already indicated the DCI indication, UE shall perform measurement as fast as possible other than waiting the DRX and MG.
[bookmark: _Ref146234487][bookmark: _Ref149815863]Proposal 2: RAN4 to define NES-based CHO based on the following scenarios
· When NES CHO condition is met before the DCI indication, UE shall execute the handover immediately after receiving the DCI indication.
· When NES CHO condition is met after the DCI indication, UE shall perform measurement based on SMTC only regardless of the network’s configuration.
CHO failure
In NES-based CHO, when serving cell enters NES mode but UE hasn’t found a suitable cell to execute the handover based on configured handover condition, how to handle it by UE side? In other words, when UE hasn’t finished the CHO but serving cell switch off, UE will go to RLF or select any other cell in cell candidate list to perform handover. 
[bookmark: _Ref149658826]Proposal 3: RAN4 to study UE behaviour when serving cell will switch off but the handover channel condition hasn’t met.
3. Summary
[bookmark: _Hlk23953093]In this contribution, we have discussed the MUSIM gaps requirements. Based on the discussions, we have made following proposals and observations:
Observation 1: The delay start point of CHO is based on NW indication. 
Proposal 1: RAN4 to define the NES-based CHO delay requirement starting from UE receiving NES DCI indication other than receiving the RRC configuration.
Proposal 2: RAN4 to define NES-based CHO based on the following scenarios
· When NES CHO condition is met before the DCI indication, UE shall execute the handover immediately after receiving the DCI indication.
· When NES CHO condition is met after the DCI indication, UE shall perform measurement based on SMTC only once receiving the DCI indication.
Proposal 3: RAN4 to study UE behaviour when serving cell will switch off but the handover channel condition hasn’t met.
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