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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 mainly focused on the discussion about SSB-less SCell activation requirements in NES and wait other WGs’ progress. In this contribution, we will try to share our initial views for other aspects of NES. 
2. Cell DTX/DRX
In last meeting, RAN4 achieves the agreements about the Cell DTX/DRX impact as follow.
	Issue 2-1: RRM impacts of Cell DTX/DRX – general
Agreement:
· There is no RRM impacts for cell DTX assuming that following RS are not impacted by Cell DTX
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RadioLinkMonitoringConfig and BeamFailureDectection (for RLM and BFD)
· Periodic CSI-RS configured with trs-Info ‘true’ (for tracking)
· Periodic/Semi-persistent CSI-RS (for BM)
 
· FFS whether there is impact on SCell activation requirements of Cell DTX.



In RAN2#123-bis, it was agreed to introduce an explicit activation/deactivation in RRC upon DTX/DRX configuration:
	Agreement
1. Introduce explicit activation/deactivation in RRC once DTX/DRX is configured (i.e. not for dynamic activation/deactivation).   This reverses previous agreement on implicit activation.



In RAN1 # 114 meeting, it was agreed to introduce a DCI based activation for Cell DTX/DRX as follow.
	Agreement
From RAN1 point of view, DCI format 2_X supports activation/deactivation of cell DTX/DRX configuration of multiple serving cells and support activation/deactivation per cell
· UE monitor DCI format 2_X in one serving cell



In last meeting, one of the remaining issues to Cell DTX is whether Cell DTX will impact SCell activation. The possible signallings and RS to impact the SCell activation include: 
· DL: MAC-CE activation command, TCI indication and CSI-RS reporting configuration. 
· UL: L1-RSRP reporting
Based on RAN1 agreements, we think these indication and reporting may be delayed once they collide with Cell DTX/DRX inactivation duration. Thus, some additional uncertainty will be introduced.
	RAN1 #121b-e
For PDDCH monitoring, further work on Rel-18 NES in RAN1 is to follow the RAN2 agreement below:
10. The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time.   UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time. FFS how to deal with any exceptions (e.g. SR if agreed and RACH).  



[bookmark: _Ref149588787]Proposal 1: SCell activation delay may be impacted due to Cell DTX/DRX.
Furthermore, while SCell is in deactivated state or when using a dormant BWP, the UE will not monitor the L1 signaling for activation/deactivation of cell DTX/DRX and thus would miss any related Cell DTX/DRX indication for the corresponding deactivated SCell or SCell with dormant BWP. The Cell DTX/DRX activation/deactivation will be impacted. RAN4 needs to check whether to specify a new requirement due to Cell DTX activation in deactivated SCell.
[bookmark: _Ref149588790]Proposal 2: RAN4 to discuss the impact to Cell DTX/DRX activation due to deactivated/dormant SCells.
3. CHO
Legacy CHO procedure
The traditional CHO procedure is defined from UE receives a RRC message implying conditional handover to transmission the new PRACH.
[image: ]
Figure 1. Legacy CHO flow
NES-based CHO
In RAN2 #121b-e meeting, RAN2 agreed a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”.  
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Figure 2. NES-based CHO procedure
[bookmark: _Ref141605769]Observation 1: RAN2 agrees the CHO reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”.  
In RAN2 #123 meeting, RAN2 concluded to preclude some triggers for CHO enhancement, such as time-based CHO and SIB1 indication. Furthermore, RAN2 has agreed CHO can be triggered by cell switch off. In our understanding, this new CHO procedure need to be further considered in RAN4 whether and how to define the UE requirement once they’re agreed in RAN2. 
	RAN2 #123 Agreements
1    We will support the CHO triggers for the use case of turning off the cell
2    (At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
3    Do not consider using an indication in SIB1 for triggering NES CHO execution condition



In last meeting, RAN2 agrees to introduce DCI-based indication to notify the UE that source cell is entering NES mode. Additional 1 bit is used to differentiate Cell DTX/DRX activation and cell turning off scenarios. 
	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.



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. 
General procedure
In traditional CHO, 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. 
However, 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.
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Figure 3. NES-based CHO flow
[bookmark: _Ref149671952]Proposal 3: RAN4 to define the NES-based CHO delay requirement starting from UE receiving NES DCI indication.
[bookmark: _Ref146234487][bookmark: _Ref149815863]Proposal 4: Before the NES DCI indication, UE may perform a relaxed measurement during TEvent_DU. 
Proposal 5: 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 6: RAN4 to study UE behaviour when serving cell will switch off but the handover channel condition hasn’t met.
4. 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: RAN2 agrees the CHO reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”.
Proposal 1: SCell activation delay may be impacted due to Cell DTX/DRX.
Proposal 2: RAN4 to discuss the impact to Cell DTX/DRX activation due to deactivated/dormant SCells.
Proposal 3: RAN4 to define the NES-based CHO delay requirement starting from UE receiving NES DCI indication.
Proposal 4: Before the NES DCI indication, UE may perform a relaxed measurement during TEvent_DU. 
Proposal 5: 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 6: RAN4 to study UE behaviour when serving cell will switch off but the handover channel condition hasn’t met.
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