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Introduction
RRM requirements for UE Rx-Tx measurements were discussed in RAN4#98-bis-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Remaining details in PRS/SRS proximity
· Measurement period with UL timing change
· Measurement period with cell change
In this paper we will provide our views on the above open issues for UE Rx-Tx measurement.
Discussion
PRS/SRS proximity 
	· The measurement requirements is applicable only if any SRS transmission is within [-X, X] msec of at least one DL PRS resource of each of the TRPs in the assistance data. 
· Accuracy requirements are independent of PRS and SRS separation
· X = FFS between 160ms or 80ms
· FFS if UE still measures and reports UE Rx-Tx measurement or not if PRS/SRS proximity condition is not met


On the value of X, we are fine with either 160ms or 80ms. The value represents the trade-off between NW restriction and positioning performance, and to us both are reasonable.
On the UE behaviour, we understand that the intention of the SRS/PRS proximity condition is to require NW to make proper configuration so that the overall multi-RTT positioning performance is not compromised. In this sense, UE should continue to measure and report UE Rx-Tx but no measurement requirement applies, i.e. if NW expect guaranteed performance from UE then it should make sure the condition is met.
Proposal 1: UE should continue to measure and report UE Rx-Tx but no measurement requirement applies when the proximity condition is not met.
Measurement period with UL timing change
	· TA change due to TA command
· Proposals for UE behaviour
· Option 1 (CATT, Intel, HW, Nokia)
· UE shall continue UE Rx-Tx time difference measurement 
· Option 2 (QC, OPPO, Ericsson)
· Up to UE implementation 
· Option 2 (OPPO, vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1 (CATT, QC, OPPO, vivo, Intel, Ericsson)
· UE Rx-Tx time difference measurement requirements may not apply
· Option 2 (HW, Nokia)
· UE Rx-Tx measurement period is not impacted by UL timing change
· Option 3 (Ericsson)
· Address the issue in accuracy requirements


As to the UE behavior, our preference is that UE shall continue UE Rx-Tx time difference measurement. There are two reasons:
· gNB of neighbour cell is not aware of TA change of the UE, so gNB will continue the Rx-Tx time difference measurement. Therefore, there is anyway a possibility that gNB Rx-Tx is based on a different UL timing than UE Rx-Tx, even UE restarts the measurement.
· Unlike HO, UE TA change may happen frequently. If there is no requirement for this case or measurement period restarts, the UE may never complete the measurement. 
We understand that it may be difficult to mitigate the impact of TA change in multi-RTT, so there is no perfect option. In our view, continuing the measurement is the options that gives least UE impact and this is also same as in LTE. On the other hand, we do not see clear benefit from other options like dropping the old measurement or restarting the measurement period, while they have clear UE impact.
As to the requirements, we think it is sufficient to address the issue in measurement accuracy requirements, and the measurement period does not need to be impacted.
	· TA change due to NTA_offset change
· Option 1 (CATT, HW, QC)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 2a (QC, OPPO, vivo, Ericsson)
· It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that measurement requirements are not applicable if the NTA_offset changes during the measurement period
· Option 2b (Ericsson, Nokia)
· It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that the UE shall discard the UE Rx-Tx measurement if the NTA_offset changes during the measurement period.
· Option 3 (Ericsson)
· Address the issue in accuracy requirements


NTA_offset is depending on whether LTE and NR are sharing a carrier, so it is almost constant once the network is deployed. The effect of NTA_offset change is similar to TA change due to network commanded TA, although it is a much more rare case, so the same UE behaviour should apply, i.e. UE continues the measurement. 
Based on above discussions on UE behaviour, as to the UE requirements, we suggest that the UE Rx-Tx measurement period is not impacted by UL timing change (either due to network TA, UE autonomous time adjustment or NTA_offset change).
Proposal 2: UE Rx-Tx measurement period is not impacted by UL timing change (either due to network TA, UE autonomous time adjustment or NTA_offset change). Address the issue in the accuracy requirements.
Measurement period with cell change
	· Measurement period requirements with cell change impacting SRS
· Option 1 (QC) 
· UE Rx-Tx measurement requirements do not apply. The UE may resume the measurements after SRS is configured in the target cell
· Option 2 (OPPO, vivo, HW, Ericsson, Nokia)
· UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete


RAN4 has already agreed that in case of HO the UE Rx-Tx measurement will be restarted. In this sense, option 2 is preferred and can be considered as an extension of the agreement, i.e. if any of the the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE restarts the Rx-Tx measurement.
As to the requirements, the measurement period is restarted from the time point when UE completes the serving cell change, so it is effectively extended compared to case where UE continues the measurement.
	· Measurement period requirements with cell change not impacting SRS
· Option 1 (QC) 
· FFS, may depend on exact cases
· Option 2 (OPPO) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
· Option 3 (vivo, HW, Ericsson, Nokia) 
· UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period and accuracy apply.


Technically, we agree that if the cell change does not impact SRS configuration, UE should continue the Rx-Tx measurement, and the current measurement period and accuracy requirements should apply. 
Proposal 3a: If any of the the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE restarts the Rx-Tx measurement.
Proposal 3b: If any of the the serving cell (PCell, PSCell, or SCell) NOT configured with the SRS for positioning changes during the measurement period, UE continues the Rx-Tx measurement. 
Conclusions
In this paper we provided our views on UE Rx-Tx measurement requirements.
Proposal 1: UE should continue to measure and report UE Rx-Tx but no measurement requirement applies when the proximity condition is not met.
Proposal 2: UE Rx-Tx measurement period is not impacted by UL timing change (either due to network TA, UE autonomous time adjustment or NTA_offset change). Address the issue in the accuracy requirements.
Proposal 3a: If any of the the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE restarts the Rx-Tx measurement.
Proposal 3b: If any of the the serving cell (PCell, PSCell, or SCell) NOT configured with the SRS for positioning changes during the measurement period, UE continues the Rx-Tx measurement. 
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