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Introduction
RRM core requirements for UE Rx-Tx time difference measurements have been concluded in RAN4#96-e. During the core requirement discussion, some discussions on the accuracy requirements also took place. The latest agreements are captured in [1] which includes the following agreements and a number of open issues related to the side condition and accuracy for UE Rx-Tx time difference.
	· For defining UE Rx-Tx time difference accuracy requirements, follow the same conclusion for RSTD on 
· Number of PRS occasions or PRS repetitions for defining accuracy
· Whether accuracy requirements are agnostic to comb size
· Antenna panel assumption
· Applicable propagation channel for accuracy requirement


In this paper we will provide our views on the UE Rx-Tx time difference accuracy requirements. 
Discussion
	· Accuracy for serving/neighbor cells
· Option 1: Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined
· Option 2: Define separate side conditions for serving and neighbor cells 
· Serving cell side condition for UE Rx-Tx: -3 dB, for FR1 and FR2
· FFS: same or different requirements for serving and neighbor cells


On serving vs. neighbour for Rx-Tx time difference accuracy, in our view, one set of side condition is sufficient. As the positioning fix is based on Rx-Tx time difference measurement of multiple cells, the limiting factor is the measurement accuracy of neighbor cell. Serving cell in multi-RTT positioning is no special compared to other cells. Also, serving cell may not be the reference cell, and it may even not transmit PRS at all, so we do not see the point to define separate side condition for serving cell.
Proposal 1: RAN4 to specify one set of accuracy requirements for UE Rx-Tx time difference based on side conditions for neighbor cells.
	· Rx-Tx calibration error budget at UE and gNB
· Option 1: The Rx-Tx calibration error budget at UE and gNB shall be defined to be of the same scale.
· Option 2: FFS in Performance part


As discussed earlier for the reference point, the calibration error of the group delay (between UE antenna and UE baseband) needs to be considered in the accuracy, e.g. as a margin. For UE Rx-Tx, the calibration error on the Rx chain and the on the Tx chain will add up in the final measurement results, and the exact value of the total margin need to be determined based on UE vendors’ input. 
The same margin needs to be discussed for gNB Rx-Tx. However, we do not see a clear reason why the calibration error for UE and for gNB should be of the same scale. In our view, they need to be separately discussed for UE and gNB respectively, and they could be of different scale due to differences in architecture and calibration process. 
Proposal 2: RAN4 to decide on the margin to account for the group delay calibration error for both Rx chain and Tx chain for UE Rx-Tx. The same margin should be discussed for gNB separately.  
	· Applicability of accuracy requirements in case of HO
· Option 1: UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period.
· Option 2: Define the applicable accuracy requirements for UE Rx-Tx measurements under cell change, considering the cases of intra-frequency HO and inter-frequency HO


It is agreed in RAN4#95-e that UE Rx-Tx time difference accuracy requirements do not apply under TA change during the measurement period, and the same is also agreed for the gNB Rx-Tx time difference. 
When HO occurs during the measurement period, the UE TA will also change, so following the agreement in RAN4#95-e, it is straightforward that the UE Rx-Tx time difference accuracy requirements do not apply.
Proposal 3: UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period.
	· Applicability of accuracy requirements in case of NTA_offset change
· Option 1: RAN4 not to capture applicability of UE Rx-Tx time difference accuracy requirements under NTA_offset change during the measurement period
· Option 2: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”


When NTA_offset changes, the UE TA, which includes the constant NTA_offset and the gNB commanded TA, will change, so we do not see the need to capture the 2nd bullet in the spec. Also, NTA_offset is constant once the network is deployed, so NTA_offset change during UE Rx-Tx time difference measurement period is a rather corner case.
Proposal 4: RAN4 not to capture applicability of UE Rx-Tx time difference accuracy requirements under NTA_offset change during the measurement period.
Besides above issues from RAN4#96-e, to complete the RSTD accuracy requirements, RAN4 also needs to decide which combinations of PRS BW and repetitions the requirements are defined for. As discussed in the past meetings, RAN4 cannot define accuracy requirements for each combination of PRS BW and repetitions; instead a limited set of combinations needs to be selected based on typical deployment scenario and link level performance, e.g. all the combinations should lead to reasonable performance, and the performance gap between the combinations should be large enough justifying separate requirements. In our view, the combinations that were used in the agreed simulation [2] can be used as a starting point.
Proposal 5: RAN4 to decide the combinations of PRS BW and repetitions for which the requirements are defined. The combinations that were used in the agreed simulation can be used as a starting point.
Conclusions
In this paper we provided our views on UE Rx-Tx time difference accuracy requirements.
Proposal 1: RAN4 to specify one set of accuracy requirements for UE Rx-Tx time difference based on side conditions for neighbor cells.
Proposal 2: RAN4 to decide on the margin to account for the group delay calibration error for both Rx chain and Tx chain for UE Rx-Tx. The same margin should be discussed for gNB separately.  
Proposal 3: UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period.
Proposal 4: RAN4 not to capture applicability of UE Rx-Tx time difference accuracy requirements under NTA_offset change during the measurement period.
Proposal 5: RAN4 to decide the combinations of PRS BW and repetitions for which the requirements are defined. The combinations that were used in the agreed simulation can be used as a starting point.
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