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1. Introduction
In the last meeting, RAN4 has further discussed the maintenance issues on RRM impact for NW verified UE location. The latest progress has been captured in WF [1]. In the paper, we would like to further provide our views on the remain issues left in the topic.
2. Discussion
2.1 Network verified UE location
	Issue 3-5: Other impact on RRM
Agreement (online):
· When UE switches to a new satellite switch with same PCI (through HO, CHO or satellite switch with re-sync for both hard and soft satellite switch), select one option from:
· Option 1a: UE stops the PRS measurement after t_service and restart the UE Rx-Tx time difference measurement after switch is complete. 
· The PRS configuration of the two satellites with the same PCI follows RAN1/2 specficiaton, and no further restriction for gNB/LMF to be defined in RAN4.
· The UE measurement accuracy requiremet does not apply if the PRS transmission from two satelliates overlap in time/frequency domain. Further clarify the definition of “overlapping” offline.
· Option 1b: UE stops the PRS measurement after t_servicestart and restart the UE Rx-Tx time difference measurement after switch is complete. 
· The PRS configuration of the two satellites with the same PCI follows RAN1/2 specficiaton, and no further restriction for gNB/LMF to be defined in RAN4.
· Option 2: UE stops the PRS measurement after t_service and until LMF triggers new measurement.
FFS (online):
· When UE switches to a new satellite switch with different PCI (through HO or CHO), 
· UE stops the PRS measurement for the source cell and re-start PRS measurement for the target cell after SRS (re)configuration on the target cell is complete.



In the last meeting, RAN4 discussed the subsequent UE behaviour if there is satellite switch occurred (with or without PCI change) when UE performs measurements for NW verified UE location. There are three alternatives to be further discussed. Among them, it can be found that some issues need to be firstly aligned:

1. Whether the PRS configurations on source and target satellites are the same? 
2. After satellite switch procedure, whether the new measurement with the new satellite is triggered by UE or LMF?
In order to answer these two questions, we would like to firstly share related consideration raised in past RAN2 meetings. For UE location verification procedure, RAN2 proposed several possible scenarios that may have impact on delay in positioning procedure and triggered related LS to ask RAN3 if the existing procedure can handle these scenarios. For information, we put the details on RAN2 LS [2] and the corresponding feedback from RAN3[3] as following.
	
LS in RAN2#123bis
LS on NW verified UE location failure during cell change
RAN2 discussed the following possible scenarios that may need to be taken into account to avoid delay in UE location verification procedure especially considering the moving cell scenarios where satellite (i.e., TRP) service duration is shorter.
[bookmark: _Hlk164947396]Scenario 1: Handover between TN and NTN where LMF needs to be aware that UE capabilities may be different.
Scenario 2: Satellite switch with PCI unchanged where SRS and PRS configurations remain the same, but LMF would need to have updated satellite information.
Scenario 3: Intra-gNB handover

RAN2 would like to ask RAN3 whether existing procedure or existing error cause can handle the above scenarios with the intention of avoiding significant delay in starting positioning with the new satellite (i.e., new TRP).

RAN2 assumes that it is up to RAN3 to decide if any NRPPa signalling update is needed. 

	
Reply LS in RAN2#125
Reply LS on NW verified UE location failure during cell change
RAN3 thanks RAN2 for the LS on NW verified UE location failure during cell change.
All the proposed scenarios are supported by current NRPPa.



For the highlighted scenario 2 on satellite switch with PCI unchanged, it is clearly mentioned that SRS and PRS configurations remain unchanged before and after the switch procedure, meaning that the PRS transmitted from the source satellite and target satellite are exactly the same. On the other side, according to the RAN3 conclusion as follows, the association between the satellite and TRP ID will be configured to LMF. Meanwhile, the information on target satellite is known by LMF. Based on above information, LMF can update the information on target satellite by itself when satellite switch occurred and use the TRP ID associated with target satellite. In principle, no significant delay is expected in starting positioning with the new satellite. 
	RAN3 agreement
For NTN UE location verification, we should assume a TRP is associated to a satellite.
Ephemeris info of the satellites should be configured to the LMF via OAM.
Association between the satellite and TRP ID should also be configured to LMF via OAM.



Based on the above input from other working groups, it is confirmed that SRS and PRS configurations are the same for both the source and target satellite. Specifically, during the time gap from t-servicestart to t-service in soft satellite switch case, it is possible that there is overlap between the transmission from source and target satellites in time domain, so as to UE cannot differentiate which satellite the PRS belongs to. In consideration of this difficulty, UE needs to stop the PRS measurement at least during this time gap to prevent UE from receiving the same PRS from two different satellites. 
On the other hand, in terms of whether the new measurement will be triggered by UE or LMF, considering the SRS and PRS configuration does not change and there is no new procedure introduced from RAN2/RAN3 for this specific case, we think the new procedure on positioning with the new satellite can be directly initiated by UE without any additional delay caused by waiting for LMF to trigger the new PRS measurement.
Based on these two points, when UE switches to a new satellite switch with same PCI (soft satellite switch), UE stops the PRS measurement after t-servicestart and restart the UE Rx-Tx time difference measurement after switch is complete.
Proposal 1: When UE switches to a new satellite switch with same PCI (soft satellite switch), UE stops the PRS measurement after t-servicestart and restart the UE Rx-Tx time difference measurement after switch is complete.
And for hard satellite switch, considering the source satellite was out of service and there is no overlap on the PRS transmission from two satellites after t-service, UE can stop the PRS measurement after t-service and restart the UE Rx-Tx time difference measurement after switch is complete.
Proposal 2: When UE switches to a new satellite switch with same PCI (hard satellite switch), UE stops the PRS measurement after t-service and restart the UE Rx-Tx time difference measurement after switch is complete.
For the case that UE switches to a new satellite switch with different PCI (through HO or CHO), it can follow the legacy UE behaviour for the case that there is a serving cell change occurs during the measurement period, which UE shall restart the UE Rx-Tx time difference measurement after the SRS (re)configuration is complete.
Proposal 3: When UE switches to a new satellite switch with different PCI, UE shall restart the UE Rx-Tx time difference measurement after the SRS (re)configuration is complete. 
3. Conclusions
Proposal 1: When UE switches to a new satellite switch with same PCI (soft satellite switch), UE stops the PRS measurement after t-servicestart and restart the UE Rx-Tx time difference measurement after switch is complete.
Proposal 2: When UE switches to a new satellite switch with same PCI (hard satellite switch), UE stops the PRS measurement after t-service and restart the UE Rx-Tx time difference measurement after switch is complete.
Proposal 3: When UE switches to a new satellite switch with different PCI, UE shall restart the UE Rx-Tx time difference measurement after the SRS (re)configuration is complete. 
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