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Introduction
In RAN4 previous meeting, it is agreed that measurement period for UE Rx-Tx time difference should follow the same conclusions for RSTD. In this paper, we will discuss the specific issues for Rx-Tx time difference measurements as captured in WF [1].
Discussion
	· Value of X in PRS/SRS proximity condition 
· Option 1 (ZTE, QC, HW) 
· 80ms
· Option 2 (CATT, Nokia, OPPO, vivo, Ericsson, HW) 
· 160ms
· UE behavior and requirements when proximity condition is not met
· Proposals for UE behaviour
· Option 1 (ZTE, CATT, Nokia, OPPO, vivo, HW)
· The UE should still measure and report UE Rx-Tx measurement even if PRS/SRS proximity condition is not met 
· Option 2 (QC, Ericsson)
· Up to UE implementation 
· Proposals for requirements
· Option 1a (CATT, Ericsson)
· UE Rx-Tx time difference accuracy requirements may not apply
· Option 1b (Nokia)
· Accuracy requirement impact can be FFS.
· Option 2 (QC, Ericsson, HW)
· UE Rx-Tx time difference measurement requirements do not apply. 


PRS/SRS proximity
In the last meeting, the exact value of X in PRS/SRS proximity is left for further study. Between 80ms and 160ms, we prefer a looser restriction on PRS/SRS proximity, i.e. X=160ms, to balance gNB and UE Rx-Tx time difference measurements.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Proposal 1: Support X=160ms for PRS/SRS proximity. 
As for UE behaviour when PRS/SRS proximity condition is not met, our view is that UE is still expected to measure and report UE Rx-Tx time difference. But whether and how to use such measurement values when calculating the final position of target UE should be up to network implementation. With the time stamps and other assistant information, it is feasible for network to know which reported UE Rx-Tx time difference value is measured when the PRS/SRS proximity is not met. 
Proposal 2: UE is still expected to measure and report UE Rx-Tx measurement if PRS/SRS proximity condition is not met.
If the UL SRS is transmitted too far from received PRS resource in the time domain, the UL transmitting timing may become unreliable due to time drift, which will further degrade the performance of RTT positioning method. 
Proposal 3: UE Rx-Tx time difference accuracy do not apply if PRS/SRS proximity condition is not met.

Measurement period with cell change
	· Measurement period requirements with cell change impacting SRS
· Option 1 (ZTE, CATT, OPPO, vivo, Ericsson, HW, Nokia) 
· UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (QC, Intel, HW)
· UE Rx-Tx measurement requirements do not apply. The UE may resume the measurements after SRS is configured in the target cell
· Measurement period requirements with cell change not impacting SRS
· Option 1a (ZTE, CATT, vivo, Ericsson, HW, Intel, Nokia) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and the current measurement period and accuracy apply.
· CATT: no need to capture it in the specification 
· Option 1b (OPPO, Ericsson) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
· Option 2 (QC) 
· FFS


It is agreed that in case of HO, UE should restart Rx-Tx time difference measurement after SRS configuration on the target cell is completed. Similarly, for PSCell or Scell, it is reasonable to restart the measurement with cell change impacting SRS configuration, i.e. option 1 should be adopted. 
On the other hand, for cell change not impacting SRS configuration, the UE shall continue the on-going UE Rx-Tx time difference measurement. Considering potential delay and interruption due to Scell change, longer measurement period is expected. 
Proposal 4: In case of cell change impacting SRS configuration, support option 1 that the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete
Proposal 5: In case of cell change not impacting SRS configuration, support option 1b that the UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
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	TA change due to TA command
· Proposals for UE behaviour
· Option 1 (Intel, CATT, Nokia, HW)
· UE shall continue UE Rx-Tx time difference measurement 
· Option 2 (OPPO, vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1 (CATT, Intel, Nokia, HW)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson)
· UE Rx-Tx time difference measurement requirements are not applicable 



Unlike autonomous TA adjustment, the adjustment range of TA command is large and will result in unacceptable error for positioning. Clearly, the measurement period requirements are not applicable in this scenario. For UE behavior, we are fine with option 2 since it can guarantee the measurement samples before TA command are not averaged. 
Proposal 6: In case of TA change due to TA command, UE shall discard the UE Rx-Tx time difference measurement, and the UE Rx-Tx time difference measurement requirements are not applicable.
	TA change due to NTA_offset change
· Proposals for UE behaviour
· Option 1 (vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1a (CATT, HW)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 1b (HW, Intel)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson, Intel)
· measurement requirements are not applicable if the NTA_offset changes during the measurement period


[bookmark: _GoBack]Generally, NTA_offset is fixed once the network deployment is completed. If the concern case happens, the impact to UL timing is large and the requirements of both measurement period and accuracy will be impacted. Hence, UE should discard the UE Rx-Tx time different measurement and the requirements are not applicable. 
Proposal 7: If NTA_offset changes during the measurement period, UE should discard the UE Rx-Tx time different measurement and the requirements are not applicable. 
Conclusion
In this contribution, we provide our considerations and proposals on UE Rx-Tx time difference measurement.
Proposal 1: Support X=160ms for PRS/SRS proximity. 
Proposal 2: UE is still expected to measure and report UE Rx-Tx measurement if PRS/SRS proximity condition is not met.
Proposal 3: UE Rx-Tx time difference accuracy do not apply if PRS/SRS proximity condition is not met.
Proposal 4: In case of cell change impacting SRS configuration, support option 1 that the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete
Proposal 5: In case of cell change not impacting SRS configuration, support option 1b that the UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
Proposal 6: In case of TA change due to TA command, UE shall discard the UE Rx-Tx time difference measurement, and the UE Rx-Tx time difference measurement requirements are not applicable.
Proposal 7: If NTA_offset changes during the measurement period, UE should discard the UE Rx-Tx time different measurement and the requirements are not applicable. 
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