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1. Introduction
The RRM impacts of NES was discussed in previous RAN4 meeting with agreements captured in [1]. RAN4 discussions are mostly focused on objective of inter-band SSB-less operation. For other objectives, the RRM impacts are not well investigated. In this contribution, we provide our views on potential RRM impacts based on latest RAN1/2 progress.
2. Discussion
DTX/DRX
For the RRM impacts of Cell DTX and DRX, it was agreed to wait for more inputs from RAN1/2. 
	Issue 2-1: RRM impacts of Cell DTX/DRX (obj#2) 
FFS:
· Proposal 1: (Apple)
To indicate RAN1 that: 
Based on network configuration, 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:
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RadioLinkMonitoringConfig and BeamFailureDectection (for RLM and BFD)
· Periodic/Semi-persistent CSI-RS (for BM)
· FFS: PDCCH in USS to be decided by RAN1/2
· FFS: PDCCH in Type-3 CSS to be decided by RAN1/2
· To not impact legacy UEs that do not support NES feature, TRS is still maintained during non-active duration of cell DTX.
· Proposal 2: RAN4 is to discuss the interruption requirements due to changes in Cell DTX/DRX configurations (Intel)
· Proposal 3: RAN4 shall wait for more progress in RAN1/2 to investigate whether there is RRM impacts of DTX/DRX (LGE, Huawei)
· 


In this contribution, we further provide the analysis based on latest RAN1/2 progress. In last RAN1 meeting, it was further investigating which signals/channels are not expected to be received from UE’s perspective during non-active period in Cell DTX. The status is summarized as follows:
	Agreement
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)
· FFS:
· PDCCH in USS
· UE behaviour for retransmission
· if some specific RNTI scrambled PDCCH in USS will be excluded from cell DTX operation
· PDCCH in Type-3 CSS
· UE behaviour for retransmission
· if some specific RNTI scrambled PDCCH in Type-3 CSS will be excluded from cell DTX operation
· 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 on how to differentiate (if needed) with other CSI-RS used for CSI reports for BM
· FFS: Whether the same or different UE behaviour is applicable with or without C-DRX
· FFS: Whether the list of impacted signals/channels can be configurable
· FFS: Whether there will be exception case(s) for UE receiving and/or processing listed signals/channels during non-active periods of DTX
· FFS: RAN1 to consider impact on system if the channels/signals are not transmitted during non-active period



It could be observed that whether UE needs to monitor CSI-RS for RRM/RLM/BFD/tracking/BM are still under discussion, especially for P/SP CSI-RS. For AP CSI-RS, UE still need to monitor it following NW scheduling. From RAN4 perspective, if it is finally concluded in RAN1 that UE shall still monitor these CSI-RS in non-active period of Cell DTX, then there is no impact on RRM requirements. Considering that there is only one RAN1 meeting left, if RAN1 concludes that the RS for RRM measurement (e.g RRM/RLM/BFD/BM) is not impacted by cell DTX, there is no RRM impacts. 
Proposal 1: If RAN1 concludes that the RS for RRM measurement (e.g RRM/RLM/BFD/BM) is not impacted by cell DTX, there is no RRM impacts for objective#2. 
Spatial and power domain techniques
For spatial/power domain adaptation, it was agreed to wait for more inputs from RAN1.
	Issue 2-2: RRM impacts of Spatial and power domain techniques (obj#3)
FFS:
· Proposal 1: RAN4 shall wait for more progress of RAN1 on spatial and power adaptation to investigate whether there is RRM impact



Based on latest progress in RAN1, the discussion is mainly about the framework to allow reporting for different spatial adaptation patterns and power offset. Besides, only CSI-RS for CSI is considered in RAN1, and whether CSI-RS for other usage (e.g. beam management) is also subject to spatial/power adaptation is still FFS. 
	Agreement
· Down-select one of the following for BM enhancements in RAN1#114
· Case 1: Support scaling the threshold of beam failure detection and threshold of candidate beam identification for power domain network energy saving
· Case 2: Support UE to send hypothetical beam failure and/or radio link failure (RLF) reports for the indicated hypothetical power offset values.
· Case 3: No further work on BM enhancements
· Down-select one of the following for TCI configuration enhancement in RAN1#114
· Method 1: Configure multiple candidate CSI-RS resources as reference signal for QCL information or for spatial relation information, and switch one of them based on L1/L2 signaling
· Method 2: Configure multiple candidate sets of TCI state(s) associated with DL/UL signal/channel and switch one of them based on L1/L2 signaling
· Method 3: No further work on TCI configuration enhancement




Thus, if spatial and power domain adaptation is considered for BM enhancement in RAN1, no RAN4 RRM impact is expected.
Observation 1: Only CSI-RS for CSI is considered in RAN1, and whether CSI-RS for other usage (e.g. beam management) is also subject to spatial/power adaptation is still FFS.
Proposal 2: If spatial and power domain adaptation is not considered for BM enhancement in RAN1, no RAN4 RRM impact is expected for objective#3.

Cell selection/reselection
For cell selection/reselection, it was agreed to wait for more inputs from RAN2.
	Issue 2-3: RRM impacts of Cell selection/reselection (obj#4)
FFS:
· Obj#4 (mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques) has no RRM impact. 



Though there is no discussion in RAN2 in the last meeting, from our understanding, the objective is mainly targeting the enhancement in signaling aspects where UE shall be prevented to camp on a cell in NES mode. There is no significant impacts on RRM requirements for cell selection/reselection. 
Agreements:
1. We will define UE capabilities with signaling.  Details are FFS and will be discussed later during the WI phase.  
2. Separate camping restrictions for NES-capable and non-NES UEs will be defined.  FFS if it is a single bit or more.   

Observation 2: The objective is to prevent legacy UEs camping on cells adopting the Rel-18 NES mode by defining UE capabilities and signalling in RAN2.
Proposal 3: Obj#4 (mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques) has no RRM impact for objective#4.

CHO
For CHO, it was agreed to wait for more inputs from RAN2.
	Issue 2-4: RRM impacts of CHO (obj#5)
FFS:
· Proposal 1: RAN4 shall wait for more progress of RAN2 on CHO to investigate whether there is RRM impacts. (Huawei)



The latest status of RAN2 is shown as follows:
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
It could be observed that RAN2 is discussing the CHO which may be triggered by source cell entering “NES mode”. However, the details about the procedure is still premature and RAN2 will further discuss it. Regarding the RRM impacts, RAN4 may need to have requirements for CHO with specific triggering of NES. It is suggested to further investigate the RRM impacts with more concrete conclusion in RAN2.
Observation 3: RAN2 is discussing CHO triggered by source cell entering “NES mode”.
Proposal 4: RAN4 shall wait for more progress of RAN2 on CHO to investigate whether there is RRM impacts.
3. Conclusions
Proposal 1: If RAN1 concludes that the RS for RRM measurement (e.g RRM/RLM/BFD/BM) is not impacted by cell DTX, there is no RRM impacts for objective#2. 
Observation 1: Only CSI-RS for CSI is considered in RAN1, and whether CSI-RS for other usage (e.g. beam management) is also subject to spatial/power adaptation is still FFS.
Proposal 2: If spatial and power domain adaptation is not considered for BM enhancement in RAN1, no RAN4 RRM impact is expected for objective#3.
Observation 2: The objective is to prevent legacy UEs camping on cells adopting the Rel-18 NES mode by defining UE capabilities and signalling in RAN2.
Proposal 3: Obj#4 (mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques) has no RRM impact for objective#4.
Observation 3: RAN2 is discussing CHO triggered by source cell entering “NES mode”.
Proposal 4: RAN4 shall wait for more progress of RAN2 on CHO to investigate whether there is RRM impacts.
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