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1. Introduction

In RAN4#92bis, UE requirements for Rx-Tx time difference measurement were discussed, and following agreements are captured in the adhoc notes [1].

	On requirement applicability
· RAN4 to define core requirements for UE Rx-Tx time difference measurements on SpCell (PCell or PSCell). 

· RAN4 to investigate under which conditions RAN4 will define core requirements for UE Rx-Tx time difference measurements on SpCell (PCell or PSCell) and neighbour cells to support multi-RTT positioning. 
On reporting criteria

· 1 reporting criteria per frequency layer for UE Rx-Tx time difference measurement to support multi-RTT positioning 


In this paper we will provide our views on UE Rx-Tx time difference measurement requirements.
2. Discussion
At first, it should be noted that both Rx-Tx time difference and RSTD are measured from PRS, and maybe even from the set of same positioning frequency layers, if they are requested for the same positioning session. Therefore, many aspects of Rx-Tx time difference requirements can be re-used from RSTD requirements. We have a companion paper addressing RSTD measurement requirements, and most of the proposals are also applicable for Rx-Tx time difference measurement. In the following, we will only discuss requirements that are specifically applicable for Rx-Tx time difference measurements.
2.1. Measurement capability 
Measurement capability requirements for Rx-Tx time difference, in terms of number of positioning frequency layers, number of TRS, resource sets and resources UE shall be able to measure, can re-use those for RSTD measurement. It should be noted that these capabilities are for all measurements requested in a positioning session. For example, if UE is required to measure 2 frequency layers for each of RSTD and Rx-Tx time difference, it does not mean UE is required to measure in total 4 frequency layers.

Proposal 1: Measurement capability requirements for Rx-Tx time difference, in terms of number of positioning frequency layers, number of TRS, resource sets and resources UE shall be able to measure, can re-use those for RSTD measurement.
Some discussion may be needed on the need for intra- and inter-frequency definition for Rx-Tx time difference measurement. In RAN1#98bis, following working assumption was made:

	Working assumption:

A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers

· FFS: Reporting of SRS for positioning resource/resource set ID corresponding to a UE Rx-Tx time difference measurement

· Note: This agreement does not introduce any new behavior for the transmission of SRS for positioning.


Rx-Tx time difference includes the measurement of Rx timing and Tx timing. Rx timing is measured from PRS, which is transmitted on positioning frequency layers, and we propose to not define a positioning frequency layer as intra or inter-frequency layer because the positioning measurement may have nothing to do with the serving cell. However, SRS for positioning is only transmitted on serving CCs. The question is whether it is possible to associate the positioning frequency layer to a serving CC. If it’s possible and the positioning frequency layer where Rx timing is measured is associated/not associated with the serving CC, the Rx-Tx time difference can be regarded as intra-frequency/inter-frequency, other there seems to be no way to define intra- or inter-frequency for Rx-Tx time difference. We think RAN4 should have further discussion on this.
Proposal 2: RAN4 to further discuss whether it is possible to associate the positioning frequency layer to a serving CC before defining intra- and inter-frequency for Rx-Tx time difference.

2.2. Measurement period
In RAN#92bis, it was proposed to re-use the measurement period requirements for RSTD for Rx-Tx time difference. In our view, this is reasonable because the same consideration factors like PRS measurement window, number of PRS resources in the measurement window, the availability of PRS due to muting and fading and so forth are also applicable for PRS-RSRP measurement. 

Proposal 3: As a starting point, re-use the measurement period requirements of RSTD for Rx-Tx time difference measurement. 
2.3. Measurement accuracy and side conditions
In RAN4#92bis some companies proposed to re-use the same side condition of RSTD for Rx-Tx time difference. As a reference, in LTE RSTD requirements, the SNR side condition for neighbor cells is -13dB, and for serving cell -6dB.

In RAN4#92bis, it was agreed to define Rx-Tx time difference requirements for SpCell, so we think it is reasonable to re-use the reference cell side condition in RSTD for the SpCell. For neighbor cell Rx-Tx time difference, it is also reasonable to re-use the neighbor cell side condition in RSTD.

Proposal 4: Re-use reference cell side condition in RSTD for SpCell in Rx-Tx time difference measurement. Re-use neighbor cell side condition in RSTD for neighbor cell in Rx-Tx time difference measurement.
As Rx-Tx time difference and RSTD are both timing measurement, the same accuracy requirements could apply based on same side conditions. However, one difference is the group delay between the UE Rx/Tx antenna and the baseband. For RSTD measurement, the delay can be cancelled out when calculating the time difference between two cells. For Rx-Tx time difference, this delay will accumulated and thus it will impact either the accuracy requirements (if the measurement is defined at the Rx/Tx antenna) or the test requirements (if the measurement is defined at the baseband).
Proposal 5: The group delay between the UE Rx/Tx antenna and the baseband should be considered in the either the accuracy requirements or test requirements of Rx-Tx time difference.
2.4. Measurement report mapping
Similar as RSTD, as the PRS BW can be much larger than in LTE, the resolution for Rx-Tx time difference reporting should be smaller. It is straightforward to use the same resolution for both measurements.
Proposal 6: Re-use the RSTD report resolution for Rx-Tx time difference.
3. Conclusions

In this paper we provided our views on UE Rx-Tx time differnece measurement requirements.
Proposal 1: Measurement capability requirements for Rx-Tx time difference, in terms of number of positioning frequency layers, number of TRS, resource sets and resources UE shall be able to measure, can re-use those for RSTD measurement.
Proposal 2: RAN4 to further discuss whether it is possible to associate the positioning frequency layer to a serving CC before defining intra- and inter-frequency for Rx-Tx time difference.

Proposal 3: As a starting point, re-use the measurement period requirements of RSTD for Rx-Tx time difference measurement. 
Proposal 4: Re-use reference cell side condition in RSTD for SpCell in Rx-Tx time difference measurement. Re-use neighbor cell side condition in RSTD for neighbor cell in Rx-Tx time difference measurement.
Proposal 5: The group delay between the UE Rx/Tx antenna and the baseband should be considered in the either the accuracy requirements or test requirements of Rx-Tx time difference.
Proposal 6: Re-use the RSTD report resolution for Rx-Tx time difference.
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