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1. Introduction

The RRM requirements for Rx-Tx time difference measurements are discussed in RAN4#94-e-bis, and the outcomes are captured in the WF [1]. The remaining open issues are 
· Intra/inter-frequency definition
· Measurement period
· Measurement capability 
· Reporting criteria
· Scheduling restriction and need for MG

· MG applicability

· Side condition
· Measurement accuracy
· Proximity of SRS and PRS
· Report mapping 
In this paper we will provide our views on the remaining issues in PRS-RSRP requirements.
2. Discussion
2.1. Intra/inter-frequency definition
In our view, the intra/inter definition for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.
2.2. Measurement period
In our view, the measurement period requirements for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.

One additional open issue SRS periodicity is [1]

	· Further discuss whether SRS periodicity impacts UE Rx-Tx time difference measurement period

· Details FFS


We do not think SRS periodicity needs to be included in the Rx-Tx time difference measurement period. What UE is measuring is the DL PRS, i.e. the Rx timing, and by definition in 38.215 as copied below, the Tx timing is not dependent on SRS transmission. 
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX
Where:

TUE-RX is the UE received timing of downlink subframe #i from a positioning node, defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the positioning node.


Proposal 1: SRS periodicity is not accounted in UE Rx-Tx time difference measurement period.
2.3. Measurement capability 
In our view, the need for measurement capability requirements for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.

2.4. Reporting criteria
In our view, the reporting criteria requirements for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.

2.5. Scheduling restriction and need for MG
In our view, the need for scheduling restriction and MG for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.
2.6. MG applicability
In our view, the applicable MG patterns for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.

2.7. Side condition
In [1] it is agreed that
	· Serving cell:

· Option 1. -6 dB 
· Option 2. Serving cell side condition for UE Rx-Tx: -3 dB, for FR1 and FR2. 
· Option 3. Not needed
· Reference cell:
· Not needed.


In our view, the same side condition should apply for all cells involved in Rx-Tx time difference measurement. 

· Serving cell is not applicable for PRS measurement, and it may be the reference cell or a neighbour cell or even not part of the PRS measurement, so there is no need to define particular side condition for it. 

· Although reference cell and neighbour cell are both applicable for PRS measurement, unlike RSTD the Rx-Tx time difference is separately measured from each PRS resource. In this sense, the reference cell and the neighbour cell are same for Rx-Tx time difference measurement. 

Therefore, it is sufficient to define side condition for neighbour cells. 
Proposal 2: The Rx-Tx time difference side condition is only defined for neighbor cell.
2.8. Measurement accuracy
In [1] it is agreed that
	· Further discuss the applicability of Rx-Tx time difference accuracy requirements under

· Cell change 

· TA change

· Serving vs. neighbour UE Rx-Tx timing difference 
· Option 1. Define requirements for:
· Serving cell
· Neighbor cell
· Option 2. No separate requirement for serving and neighbour cells


In LTE the Rx-Tx time difference accuracy requirements do not apply in case of TA change. In our view, this is because the measurement results would change due to Tx timing change. Similar applicability should also apply for NR. 

In case of cell change, the SRS TA will also change if SRS Tx is configured in the new cell. It means UE should re-start the Rx-Tx time difference measurement after cell change. 
Regarding the serving vs. neighbour for UE Rx-Tx timing difference, we do not see the need to define separate accuracy for the serving cell. Multi-RTT is based on UE measurements of multiple cells including neighbour cells, so defining a better accuracy for serving cell is not very meaningful.
Proposal 3: Rx-Tx timing difference accuracy requirements do not apply in case of cell change or TA change.
Proposal 4: Define one set of Rx-Tx timing difference accuracy for all cells.
2.9. Proximity of SRS and PRS
In [1] it is agreed that 
	· Further discuss the need for proximity condition of SRS and PRS resources in time for UE Rx-Tx time difference measurements

· Details FFS.


We can understand the motivation to have proximity conditions from positioning performance side, but this will cause restrictions to the network, e.g. the SRS periodicity can be 80ms, and it will be difficult to configure SRS of all positioning UEs within [-50, +50]ms range of PRS. It will also limit the number of UEs that can use multi-RTT poisoning, because PRS is common signal while SRS transmission is UE specific. 
In our view, ensuring at least one SRS transmission within Rx-Tx timing difference measurement period should be a good compromise considering the positioning performance and the applicability of the multi-RTT positioning method. 

Proposal 5: Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period.
2.10. Reporting mapping 
In [1] it is agreed that 
	· Further discuss:

· Need for UE signaling of NTA,Offset  

· If needed, details on UE signaling of NTA,Offset


We do not think NTA,Offset used in Rx-Tx time difference needs to be signaled to LMF. Rx-Tx is measured for multi-RTT, and for positioning fix the UE Rx-Tx and gNB Rx-Tx will be added by the LMF and the NTA,Offset will be just cancelled out.

Proposal 6: There is no need for UE to signal NTA,Offset to LMF.
3. Conclusions

In this paper we provided our views on Rx-Tx time difference measurement requirements. Most of the requirements can be re-used from RSTD, and the following proposals are for specific issues for Rx-Tx time difference.
Proposal 1: SRS periodicity is not accounted in UE Rx-Tx time difference measurement period.
Proposal 2: The Rx-Tx time difference side condition is only defined for neighbor cell.

Proposal 3: Rx-Tx timing difference accuracy requirements do not apply in case of cell change or TA change.
Proposal 4: Define one set of Rx-Tx timing difference accuracy for all cells.
Proposal 5: Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period.
Proposal 6: There is no need for UE to signal NTA,Offset to LMF.
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