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1 Introduction
In the last RAN4 meeting, UE RX-TX time difference requirements were discussed, and many agreements achieved [1]. For most of requirements can be same as these of PRS RSTD (e.g. measurement period) [2, TS38.133 v16.5.0]. In this contribution we will focus on the discussion of remaining issue below which are unique for UE RX-TX time difference measurement. 
· Measurement period with TA change

2 Discussion
2.1. [bookmark: _Hlk40461585]Measurement Period with TA Change
In the last meeting, whether UE shall continue the UE Rx-Tx time difference measurement during which timing adjustment for its UL transmissions, autonomous adjustment or based on configured TA, occurred one or more times was discussed but without agreements.
	· 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




For UE Rx-Tx time difference measurement, UE can be aware of the timing adjustment (e.g. “d1” in Figure 1 below), which can be either gNB initiated or UE autonomously changing. Hence UE can report the exact Rx-Tx timing difference when there is TA changed during the measurement procedure. 
On the other hand, for gNB Rx-Tx time difference measurement, the neighbor cells may not know TA updates during this measurement period. Consequently, gNB can only report the measurement result to LMF assuming UE’s PRS TX timing without any TA change (e.g. “d2”). This implies that the potential error for gNB Rx-Tx time difference measurement is possible.  
However, theoretically the location estimated based on both UE Rx-Tx time difference and gNB Rx-Tx time difference can be represented as: 
RTT = UE Rx-Tx time difference report + gNB Rx-Tx time difference report
           = (UE Rx-Tx time difference w/o TA – d1) + (gNB Rx-Tx time difference w/o TA + d2)  
As a result, we can see if the timing adjustment change are consisted for both UE Rx-Tx measurement and gNB Rx-Tx measurement (e.g. d1=d2), the positioning estimation error due to TA change can be autonomously immigrated by LMF. 


Figure 1. UE and gNB Rx-Tx time difference measurement when TA changes

Observation 1: If the timing adjustment changes are same for both UE Rx-Tx measurement and gNB Rx-Tx measurement, the positioning estimation error due to TA change can be neglected.
Meanwhile, in case of there are multiple TA change and TA when UE Rx-Tx measurement and gNB Rx-Tx measurement are different, it is clear that the positioning accuracy will be impacted. How to compensate this TA change error can be up to UE/gNB/LMF implementation. 
Observation 2: It is also possible to introduce some positioning accuracy error if TA updates when UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement are variable. 
However, it should be noted that for DL PRS measurement (e.g. RSTD) the UE receives multiple PRS from multiple gNBs which can be far away each other there is no needs to update timing adjustment frequently. The UE is expected to be capable of receiving and processing correctly PRS measurement on all the gNBs. Similarly, for UE/gNB Rx-Tx time difference measurement, the impacts due to timing adjustment updates/change can be ignored practically.
Based on the above discussion, we can see that the TA adjustment may lead little positioning error in most practical scenarios in which TA are not changed too fast. 
Proposal 1: UE could continue UE/gNB Rx-Tx time difference measurement during which timing adjustment for its UL transmissions. But the accuracy requirements shall not be applicable to such case.

3 Conclusion
In this contribution, some considerations on UE RX-TX time difference measurement requirements are provided and the following observations and proposals can be drawn: 
Observation 1: If the timing adjustment changes are same for both UE Rx-Tx measurement and gNB Rx-Tx measurement, the positioning estimation error due to TA change can be neglected.
Observation 2: It is also possible to introduce some positioning accuracy error if TA updates when UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement are variable. 
Proposal 1: UE could continue UE/gNB Rx-Tx time difference measurement during which timing adjustment for its UL transmissions. But the accuracy requirements shall not be applicable to such case.
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