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Introduction
In the WID on Network energy saving [1], there are other objectives which may have impact to RRM requirements. In this contribution, we will discuss the impact on RRM requirements from Cell DTX/DRX and CHO enhancement. 
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.
5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]
 
RRM impact due to Cell DTX/DRX
In last meeting, the RRM impact on L1/L3 based measurements due to cell DTX/DRX was discussed and the agreements were captured in the WF [2]. It is still open if there is impact on SCell activation delay requirement.  
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.
RAN4 has been discussing how to reduce the SCell activation delay in R18. However, when cell DTX is configured, RAN1 agreed the Periodic/Semi-persistent CSI-RS configured in CSI report configuration is not to be received during non-active periods of cell DTX (as cited below). As the UE needs to monitor P/SP-CSI-RS for channel measurement during SCell activation, the measurement on P/SP-CSI-RS may be interrupted by non-active periods of cell DTX hence SCell activation delay will be extended. 
RAN1 Agreement@112bie-e:
From RAN1 point of view, Rel-18 UE supporting cell DTX does not expect to receive and/or process the following signals/channels from the gNB, during non-active periods of cell DTX. The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI-RS configured in CSI report configuration in CSI-ReportConfig with reportQuantity including RI (for CSI reporting)

RAN1 Agreement@112bis-e
From RAN1 point of view, Rel-18 UE supporting cell DRX is not expected to transmit the following signals/channels to the gNB during non-active periods of cell DRX. The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI report
· Periodic/Semi-persistent SRS 

Similarly, the UE is expected to transmit the valid CSI report to inform network the complete of the SCell activation procedure. If the cell DRX is configured on PCell, the CSI report may be interrupted by non-active periods of cell DRX hence SCell activation delay will be further extended.
Observation #1: The channel measurements on P/SP-CSI-RS may be interrupted by non-active periods of cell DTX if configured on SCell, hence SCell activation delay may be extended by cell DTX.
Observation #2: The CSI report may be interrupted by non-active periods of cell DRX if configured on PCell hence SCell activation delay may be further extended by cell DRX.
To avoid the negative impacts above, we expect the SCell activation delay shall not be interrupted or extended by the non-active periods of cell DTX/DRX. Network may deactivate or deconfigure the cell DTX/DRX before activating a SCell, or some exceptional rules are needed to ensure the P-SP/-CSI-RS transmission and the valid CSI report within non-active periods of cell DTX/DRX. We understood RAN1 discussion is not freeze hence some LS to RAN1 would be helpful to ensure same understanding on the potential impact. Alternatively, this can be left to network implementation but the SCell activation delay shall be defined assuming cell DTX/DRX is not active. A draftCR is provided in [3].
Proposal 1: RAN4 to agree the SCell activation delay shall not be extended due to cell DTX/DRX. 
Proposal 2: Send LS to RAN1/2 informing the SCell activation procedure shall not be impacted by non-active periods of cell DTX/DRX. 
Proposal 3: The SCell activation delay requirement is defined assuming cell DTX/DRX is not active on PCell or SCell.
RRM impact due to CHO enhancement
In last meeting, there were proposals to study the impact of CHO enhancement due to cell off.  
Issue 2-3: RRM impacts of CHO
· Proposals
· Option 1: RAN4 to wait RAN2’s further progress on CHO enhancement in NES. (Ericsson, Intel)
· Option 1a: RAN4 is to discuss new triggering of CHO in core requirements and test cases according to further RAN2 conclusions. (Intel)
· Option 1b: RAN4 to study the impact of CHO procedure due to cell switch off. (Ericson)
In our understanding, RAN2 has agreed the following. As the CHO being triggered by cell off is different from legacy CHO procedure, we believe there will be impact to RRM requirement. At least the handover delay needs to be revisited considering the CHO enhancement.
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.

Proposal 4: RAN4 to study the impact on RRM requirements due to CHO enhancement. At least the handover delay needs to be revisited. 
Conclusion
 In this paper we have made the following proposals and observations related to the cell DTX/DRX and CHO enhancement:
Observation #1: The channel measurements on P/SP-CSI-RS may be interrupted by non-active periods of cell DTX if configured on SCell, hence SCell activation delay may be extended by cell DTX.
Observation #2: The CSI report may be interrupted by non-active periods of cell DRX if configured on PCell hence SCell activation delay may be further extended by cell DRX.
Proposal 1: RAN4 to agree the SCell activation delay shall not be extended due to cell DTX/DRX. 
Proposal 2: Send LS to RAN1/2 informing the SCell activation procedure shall not be impacted by non-active periods of cell DTX/DRX. 
Proposal 3: The SCell activation delay requirement is defined assuming cell DTX/DRX is not active on PCell or SCell.
Proposal 4: RAN4 to study the impact on RRM requirements due to CHO enhancement. At least the handover delay needs to be revisited. 
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