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1 Introduction
In RAN4 #94-e meeting, the core requirements of UE measurement for positioning RRM are discussed and a way forward is approved [1]. And the agreements on UE Rx-Tx time difference measurement are captured as below:
Agreements：
· UE Rx-Tx time difference measurement requirements will be defined for only non-DRX regardless of whether and which DRX configuration is configured for the UE.
· RAN4 to continue discussion on UE Rx-Tx report mapping table(s) in the next meeting considering e.g. the following aspects:
· Uniform vs. non-uniform granularity
· Number of report mapping tables
· Range in FR1 and FR2, Impact of parameter NTA,Offset
· Whether LMF needs to be aware of NTA,Offset
· Mapping with negative reported values for neighbor cell UE Rx-TX
· Parameter k (where k is a configuration parameter
· Whether UE always can follow signaled k or may need to adjust k
· FFS: whether UE can report its capability of k to NW
· Min/max values of k, and whether they depend on FR1/FR2 and center/edge mapping
· Whether gNB needs to be aware of k
· Note: other relevant aspects are not precluded
· Accuracy requirements under cell change are FFS
· Measurement period/UE behaviour/Accuracy requirements with TA adjustment are FFS
· FFS:
·  whether the core measurement and performance requirements for UE Rx-Tx time difference applies if the configured SRS-Slot-offset and SRS-Periodicity parameters for SRS resource for positioning are such that any SRS transmission is within [-X, X] msec of at least one DL PRS resource from each of the TRPs in the assistance data.
· Option 1: the above constraint is not needed, i.e., no limit on X
· Option 2: the above constraint is needed, X is FFS



· Ecat for UE Rx-Tx time difference is FFS. 
· Option 1. 1 per positioning session 	
· Option 2.  In multi-RTT positioning, each UE Rx-Tx time difference measurement reporting criterion corresponds to one frequency layer with Ecat = 1 indicating  UE Rx-Tx time difference measurement reports according to signaled capabilities 
· Option 3: 
· intra-frequency UE Rx-Tx measurements, 1 report capable of UE Rx-Tx measurements and PRS-RSRP measurements (when configured together with the UE Rx-Tx) on at least TBD PRS resources, per intra-frequency layer
· inter-frequency UE Rx-Tx measurements, 1 report capable of UE Rx-Tx measurements and PRS-RSRP measurements (when configured together with the UE Rx-Tx) on at least TBD PRS resources, per inter-frequency layer
· Other options are not precluded











According to the agreements above and the discussion in last meeting, there are still some issues on UE Rx-Tx time difference measurement remaining. In this paper, we have some discussion on some issues and give our proposals.
2 Discussion
2.1 Side condition
In last meeting, the issue about whether the side condition of serving/reference/neighbour cell for UE Rx-Tx time difference should be defined is discussed and have no conclusion. In my opinion, first of all, in UE Rx-Tx time difference measurement, there is no reference cell existing, and it has been agreed to define serving cell and neighbour cell side condition in RAN4#93 meeting [2], so there is no reference cell side condition shall be defined. 
For side condition of neighbour cell, it has been agreed in RAN4#93 meeting that should be same as RSTD in FR1 and FR2. As for serving cell side condition, I think it should be -6dB.
Proposal 1：Side conditions serving cell and neighbour cell for UE Rx-Tx time difference measurements should be defined and the value of serving cell shall be -6dB.
2.2 Report mapping	
According to the discussion on report mapping of UE Rx-Tx time difference in RAN4#94-e meeting, there are several issues need to be discussed and agreed, here we give our opinions below.
First, same view as RSTD discussion in our companion paper [3], the report mapping table of UE Rx-Tx time difference can be uniform and defined per FR with resolution Tc for FR2 and 4Tc for FR1.
In our discussion paper about UE/gNB Rx-Tx time difference in [4], we have given our opinion that the reporting range of UE and gNB Rx-Tx time difference is from -0.5ms to 0.5ms (i.e. -983040Tc to 983040Tc) according to the definition in [5].
Based on above, we have following proposals:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 2：UE Rx-Tx time difference measurements report mapping is defined uniformly.
Proposal 3：The absolute report mapping of RSTD measurement is defined per FR and the reporting range is defined as -983040Tc to 983040Tc with granularity of Tc for FR2 and 4Tc for FR1.

Relative mapping
Using a relative mapping cannot bring signalling overhead reduction and can add report complexity, so there is no need to define a relative mapping.
Proposal 4：Do not define relative mapping for UE Rx-Tx time difference report.
Differential report
According to RAN2’s LS [6], RAN2 agreed:
Confirm (same as current running CR) when a UE is configured to report  multiple DL PRS RSTD, PRS RSRP, RxTX measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE reports one full measurement results and additional delta measurement(s).




And RAN2 would like to respectfully ask RAN4 to provide feedback on value range and granularity of the delta measurement reports for PRS-RSRP, UE-RxTxTimeDiff and RSTD, and measurement report on additional path.
According to the agreement above, the differential report for both RSTD and UE Rx-Tx time difference is used to reflect the difference between different pair of DL PRS resource of the same pair of TRP which is very small. We propose to use the same delta measurement report mapping for RSTD and UE Rx-Tx time difference.
Proposal 4：The reporting range of differential report is defined as [0, 31Tc] with resolution Tc/2.
Report on additional path
According to RAN2’s LS [6], RAN2 would also like to ask RAN4 to provide feedback on the measurement report on additional path., where the additional path nr-relativeTimeDifference is the detected path timing relative to the detected path timing used for the TOA value, and each additional path can be associated with a quality value nr-path-Quality.
Since the additional path is optional and usually only one path is reported, so we propose to use the absolute UE Rx-Tx time difference report and do not define another delta measurement report.
Proposal 5：Use the absolute UE Rx-Tx time difference report mapping table for additional path report.
3 Summary
In this paper, the requirements of  UE Rx-Tx time difference measurement are discussed, and following proposals are given：
Proposal 1：Side conditions serving cell and neighbour cell for UE Rx-Tx time difference measurements should be defined and the value of serving cell shall be -6dB.
Proposal 2：UE Rx-Tx time difference measurements report mapping is defined uniformly.
Proposal 3：The absolute report mapping of RSTD measurement is defined per FR and the reporting range is defined as -983040Tc to 983040Tc with granularity of Tc for FR2 and 4Tc for FR1.
Proposal 4：The reporting range of differential report is defined as [0, 31Tc] with resolution Tc/2.
Proposal 5：Use the absolute UE Rx-Tx time difference report mapping table for additional path report.
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