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Introduction
RRM core requirements for NW verified location in NTN are discussed in RAN4#110-bis, and the outcomes are captured in [1]. Based on [1], further discussions are needed for the following issues.
· Measurement period 
· Requirement applicability 
· HO scenario 
In this paper, we will provide our views on RRM core requirements for NW verified location in NTN.
Discussion
Measurement period 
	Issue 3-2: Measurement period and accuracy requirements on RTD
Agreement (online):
· Remove the below applicability rules from UE RX-TX time difference measurements:
· FFS: When a serving cell change occurs during the measurement period, the UE shall continue and complete the UE Rx-Tx time difference measurement provided that the serving cell change does not impact SRS configuration for the UE Rx-Tx time difference measurement.
· If UE uplink transmission timing changes due to the UE autonomous timing adjustment defined in clause 7.1C.2 during the UE Rx-Tx measurement period, then:
· UE Rx-Tx measurement period requirements in this clause shall not apply for a cell, which is not the downlink reference cell (defined in section 7.1C.1) for SRS transmission. The UE Rx-Tx time difference measurement period may be restarted in such case.


We support to remove the applicability rule with FFS. Based on discussion in R16, the rule is for the case of SCell or PSCell addition or release which may not impact SRS configuration. It is obvious that PCell change must impact SRS configuration. In NTN there is no SCell or PSCell, so the rule is not needed.
Proposal 1 (Issue 3-2): Remove following applicability rule for UE Rx-Tx measurement requirements.
When a serving cell change occurs during the measurement period, the UE shall continue and complete the UE Rx-Tx time difference measurement provided that the serving cell change does not impact SRS configuration for the UE Rx-Tx time difference measurement.
Requirement applicability 
	Issue 3-4: Measurement accuracy requirements on UL timing drift
FFS (ad-hoc):
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.  
· Including DL timing drift reporting as condition 


It is true that the variation of TA applied by the UE in different subframes will lead to change in subframe length, and that may impact the estimation of the absolute time between the UL subframe #i and DL subframe #i at LMF side, and further impact the location accuracy. However, we understand it is the very reason why RAN1 introduced the DL timing drift report, so there is no need to define new applicability condition related to the variation of TA applied by the UE. 
It is noted that the gradual timing adjustment in NTN does not account for UE specific TA and common TA, so it is same as in TN. Since in TN the gradual timing adjustment does not impact Rx-Tx requirement for the serving cell, we not see any impact from gradual timing adjustment, either.
Proposal 2 (Issue 3-4): RAN4 not to define new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
HO scenario 
	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 TN, UE is required to restart the measurement after HO and SRS is reconfigured in the target cell.
	The UE Rx-Tx time difference measurement period is restarted if HO occurs during the measurement period and after SRS reconfiguration on the target cell is complete. 


For NTN, one difference is that positioning is based on single satellite and UE is only expected to measure the serving cell. Therefore, when UE switches to a new cell with different PCI (through HO or CHO), UE should stop the PRS measurement for the source cell and start PRS measurement for the target cell after SRS reconfiguration on the target cell is complete. 
In last meeting, RAN4 also discussed what happens when UE switches to a new cell with same PCI (through HO, CHO or satellite switch with re-sync). After further checking, we support option 1b. As the completion of satellite switch can be informed by gNB to LMF, option 2, which requires additional signaling from LMF to UE, is not needed. Comparing option 1a and 1b, option 1b is safer as it avoids the possibility that UE measures same PRS resource (same time frequency location) transmitted by two satellites, which will cause inaccuracy in UE Rx-Tx and confusion at LMF when combining UE and gNB Rx-Tx. 
Proposal 3 (for Issue 3-5): For UE Rx-Tx measurement for NW verified location, 
· when UE switches to a new cell with different PCI (through HO or CHO), UE stops the PRS measurement for the source cell and start PRS measurement for the target cell after SRS reconfiguration on the target cell is complete
· when UE switches to a new cell with same PCI (through HO, CHO or satellite switch with re-sync), UE stops the PRS measurement after t-start and restart the UE Rx-Tx time difference measurement after switch is complete.
Conclusions
In this paper we provided our views on RRM core requirements for NW verified location in NTN.
Proposal 1 (Issue 3-2): Remove following applicability rule for UE Rx-Tx measurement requirements.
When a serving cell change occurs during the measurement period, the UE shall continue and complete the UE Rx-Tx time difference measurement provided that the serving cell change does not impact SRS configuration for the UE Rx-Tx time difference measurement.
Proposal 2 (Issue 3-4): RAN4 not to define new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
Proposal 3 (for Issue 3-5): For UE Rx-Tx measurement for NW verified location, 
· when UE switches to a new cell with different PCI (through HO or CHO), UE stops the PRS measurement for the source cell and start PRS measurement for the target cell after SRS reconfiguration on the target cell is complete
· when UE switches to a new cell with same PCI (through HO, CHO or satellite switch with re-sync), UE stops the PRS measurement after t-start and restart the UE Rx-Tx time difference measurement after switch is complete.
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