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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 started some initial discussion on Cell DTX/DRX with the following progress. RAN4 agrees no impact to SSB-based measurement due to Cell DTX/DRX.
	Issue 2-1-2: RRM impacts of Cell DTX/DRX – SSB based measurement 
Agreement:
RAN4 to reuse the legacy requirement for SSB-based measurement in Cell DTX/DRX 
Issue 2-1-3: RRM impacts of Cell DTX/DRX – CSI-RS based measurement 
Proposals:
· Proposal 1: There is no impact to CSI-RS based measurement for legacy UE. (Ericsson)
· Proposal 2: RAN4 to discuss if the UE is expected to perform CSI-RS based measurements during non-active periods of cell DTX, including the CSI-RS based L3/L1/RLM/BFD measurements. (Nokia)
· Proposal 3: RAN4 to wait RAN1 and RAN2’s progress on Cell DTX/DRX for NES UE’s CSI-RS measurement
Issue 2-1-4: RRM impacts of Cell DTX/DRX – Others 
Proposals:
· Proposal 1: RAN4 to study whether the measurement procedures will be impacted due to Cell DTX/DRX activation/deactivation. (Ericsson)
· Proposal 2: RAN4 is to discuss the interruption requirements due to changes in Cell DTX/DRX configurations. (Intel)
· Proposal 3: RAN4 to discuss how to minimize the impact to SCell activation delay due to cell DTX/DRX. In the best case, the SCell activation delay should not be interrupted or extended by the non-active periods of cell DTX/DRX. (Nokia)



CSI-RS based measurement
In last RAN1 meeting, it was concluded that no impact of CSI-RS transmission for mobility. Thus, UE shall follow the same measurement behaviour in Cell DTX as legacy UE. No further requirement is needed. 
[bookmark: _Ref146234478]Proposal 1: There is no impact to CSI-RS based measurement in Cell DTX/DRX.

L1/L2 based Cell DTX/DRX activation/deactivation
In last RAN1 meeting, RAN1 has already discussed the activation delay for L1 based cell DTX/DRX activation/deactivation. Thus, RAN4 not needs to further study the DCI-based Cell DTX/DRX activation/deactivation delay requirement.
	Agreement
· UE is expected to apply cell DTX or DRX activation/deactivation change at beginning of the slot X where the SCS of slot X is with respect to the active DL or UL BWP of the serving cell, respectively.
· Slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the slot containing the PDCCH of DCI format 2_X based on SCS of PDCCH.
 
 
	SCS of PDCCH (kHz)
	Value of D (in unit of slot)

	15
	3

	30
	6

	60
	12

	120
	24

	480
	96

	960
	192


· 


[bookmark: _Ref141605791]Proposal 2: RAN4 not to study the DCI-based Cell DTX/DRX activation/deactivation delay requirement since RAN1 had already discussed it.
3. CHO
RAN2 has discussed some scenarios for CHO in NES, such as source cell enters NES mode and target cell enters NES mode. For source cell CHO framework, RAN2 agrees a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”.  Thus, RAN4 needs to update the CHO delay procedure based on this new scenario. For example, the new evaluation condition due to source cell switch to NES mode shall be added.
[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”.  
[image: ]
RAN2 #121b-e Agreements
-	RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
-	For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”
-	As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO

RAN2 #122 Agreements
1.	We will have a CHO solution that considers NES mode of at least source cell.  
2.	We can have a specific NES CHO execution condition based on source cell NES mode.   FFS how the UE determines is in NES mode.   
       FFS on how this is achieved in RRC
3.	We will not introduce new L1 signalling for the purpose of CHO
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism
In last meeting, RAN2 concluded to preclude some triggers for CHO enhancement, such as time-based CHO and SIB1 indication. However, there are still some possible solutions to trigger the CHO. For example, L1 signalling or MAC-based solution. RAN4 still needs to wait further progress 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


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. For example, to avoid RLF due to cell turn off, UE may need to speed up the CHO procedure with some relax conditions.
[bookmark: _Ref146234487]Proposal 3: RAN4 to study the impact of CHO procedure due to cell switch off.
[bookmark: _Ref141605804]Proposal 4: RAN4 to wait RAN2’s further progress on CHO enhancement in NES.

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: There is no impact to CSI-RS based measurement in Cell DTX/DRX.
Proposal 2: RAN4 not to study the DCI-based Cell DTX/DRX activation/deactivation delay requirement since RAN1 had already discussed it.
Proposal 3: RAN4 to study the impact of CHO procedure due to cell switch off.
Proposal 4: RAN4 to wait RAN2’s further progress on CHO enhancement in NES.
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  Figure  1 : Point A appears sometime before cell starts to sleep (Point B)  


