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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#98-e meeting, there were extensive discussions on UE Rx-Tx time difference measurement core requirements. For the measurement period requirements, it was agreed to follow the same conclusion for RSTD.
There are remaining open issues on UE Rx-Tx time difference measurement requirements as captured in [1]. In this contribution, we further provide our views on UE Rx-Tx time difference measurement period requirements.
2. Discussion
The measurement period requirements for UE Rx-Tx timing difference will follow the conclusion for RSTD as there are commonality in terms of PRS measurements. Impact of other aspects are to be further discussed as below.
2.2 Impact due to SRS
	· Whether SRS periodicity should be accounted in measurement period
· Option 1: No
· Option 2: Yes,  can be extended if the SRS periodicity is longer than max()
· Whether SRS dropping should be accounted in measurement period
· Option 1: No
· Option 2: UE is allowed to extend the UE Rx-Tx measurement period (clarified in the requirements), but the exact value is not specified (aligned with RAN4 agreement on PRS dropping) 
· SRS/PRS proximity
· Option 1 
· The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-X, +X] ms of at least one DL PRS resource of each of the TRPs in the assistance data
· X = 50
· X = 160
· X = 80 
· Option 2
· The requirements for UE Rx-Tx apply provided MIN(Tsrs, Tprs) ≤ 2*X; X = FFS (e.g. X = 160 ms)
· Option 3
· The requirements for UE Rx-Tx apply provided MIN(Tsrs, Tprs) ≤ Y; Y = FFS (e.g. Y = 320 ms)


It has been discussed extensively regarding the SRS/PRS proximity. Companies recognize that positioning accuracy will degrade largely if PRS and SRS are separted far away, e.g. >160ms, due to UE mobility and clock drifting at both UE and gNB side. No consensus has been achieved on how to restrict the SRS/PRS proximity.
In general Option 2 and Option 3 are quite the same. Option 2/3 can address SRS/PRS proximity issue to some extent as minimum of SRS and PRS periodicity is less than a threshold 2*X, e.g., X=160ms. It means SRS resource and at least one of PRS resource separation, or vice versa, would within 160ms. However, it puts restriction unnecessarily to network configuration that long periodicity, e.g. > 320ms, for both SRS and PRS cannot be configured together. It is also possible to configure SRS and PRS so that SRS resources and PRS resources are within certain separation limit by using different offset configuration. 
Option 1 on the other hand is very straightforward that ensure that there is at least one SRS around PRS within certain time period. The wording may need further clarficiation though. Therefore option 1 is better to define restriction on SRS/PRS proximity.
For the range of SRS and PRS separation, X=160ms can be used to define measurement period requirements by considering trade-off between positioning accuracy degradation and freedom of network configuration. It is in the end up to network configuration how much positioning accuracy can be achieved. For low mobility UEs, longer separation between SRS and PRS is acceptable.
Proposal 1: UE Rx-Tx time difference measurement requirements are applicable only if any SRS transmission is within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data.

Then regarding to whether SRS periodicity should be accounted in measurement period of UE Rx-Tx time difference measurement, our view is not.  UE Rx-Tx time difference measurement is not relevant to SRS periodicity because it is based on PRS measurements.  The location will eventually be decided based on both UE Rx-Tx time difference measurement which is based on PRS and gNB Rx-Tx time difference measurement which is based on SRS. The LMF will decide how to combine the reported results from UE and gNB. It doesn’t have to be one on one mapping. From UE Rx-Tx time difference measurement perspective, if SRS periodicity is taken into account it would complicate requirements unnecessarily. 
Proposal 2: SRS periodicity is not accounted in UE Rx-Tx time difference measurement period requiremetns.

SRS dropping has similar impact on multi-RTT positioning accuracy compared with SRS density in time. Since SRS dropping depends on configurations, it is not possible to address in the measurement period requirements. UE Rx-Tx time difference measurement will continue no matter if there is dropping. The results may just not be used to determine location if there are no suitable ULSRS measurement results. 
Proposal 3: SRS dropping is not accounted in UE Rx-Tx time difference measurement period requiremetns.




2.2 Impact due to TA change 
Measurement period requirements for UE Rx-Tx time difference with TA change need further discussion. 
	· TA change due to TA command 
· UE behaviour:
· Option 1
· UE shall continue UE Rx-Tx time difference measurement and meet accuracy requirements
· Option 2
· The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (based on network-configured TA) changes during the UE Rx-Tx measurement period
· Applicable measurement period requirements
· Option 1
· the UE Rx-Tx time difference measurement requirement are not applicable
· TA change due to UE autonomous adjustment 
· UE behaviour:
· Option 1
· UE shall continue UE Rx-Tx time difference measurement and UE Rx-Tx time difference measurement requirements shall apply
· Option 2
· The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (autonomous) changes during the UE Rx-Tx measurement period
·  TA change due to NTA_offset change 
· Option 1
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change and the current accuracy requirements apply
· Option 2
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change, provided the current accuracy requirements do not apply
· Option 3
· It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) are not applicable if the NTA_offset changes during the measurement period


It was already agreed that the UE Rx-Tx time difference accuracy requirements and gNB Rx-Tx time difference accuracy requirements shall not apply if UE transmit timing changes due to TA command. If measurement requirements apply then corresponding accuracy requirements should also be met. Since it was agreed accuracy requirements shall not apply if there is TA change due to TA command, measurement period requirements are applicable neither.
If measurement requirements shall not apply when UE uplink transmit time changes due to TA command, the UE may not need to continue ongoing measurement. It is reasonable that UE aborts ongoing measurement and starts new measurement with updated TA. Correspondinly the UE Rx-Tx time difference measurement requirement are not applicable.
Proposal 4: The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (based on network-configured TA) changes during the UE Rx-Tx measurement period.
Proposal 5: UE Rx-Tx time difference measurement requirements are not applicable if TA command is received during the measurement period.

For the TA change due to UE autonomous adjustment, UE should continue Rx-Tx time difference measurement and measurement period requirements and accuracy requirements should be applicable. The UE autonomous adjustment of uplink transmit timing could happle very frequently, e.g., every 200ms. If UE aborts ongoing measurement, then UE may never finish the measurement. Furthmore since the UE autonomous adjustment is gradual, the impact on positioning accuracy would be acceptable.
Proposal 6: UE shall continue UE Rx-Tx time difference measurement and UE Rx-Tx time difference measurement requirements shall apply if UE autonomous adjustment happens during measurement period.

NTA-offset is basically not changed. Even if it changes it should be very infrequently.  When it happens, then UE behaviour and requirments applicability would be the same as TA change due to TA command. From requirements perspective it is fine to have clarification for this case.
Proposal 7: The UE shall discard the UE Rx-Tx time difference measurement if NTA-offset changes during the UE Rx-Tx measurement period.
Proposal 8: UE Rx-Tx time difference measurement requirements are not applicable if NTA-offset changes during the measurement period.

2.3 UE Rx-Tx at cell change
	· Cell change impacting SRS configuration
· Option 1
· No need to specify requirements for SRS reconfiguration.
· Option 2
· If the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE Rx-Tx measurement requirements do not apply
· What is the UE behaviour in this case?
· Option 3
· If the serving cell (PCell, PSCell, or SCell) configured with the SRS for the measurement, changes during the measurement period, UE Rx-Tx time difference measurement is restarted, after the SRS reconfiguration on the target cell is complete. 
· In this case, the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Cell change not impacting SRS configuration
· Option 1
· if the serving cell (PSCell or SCell) changes while not configured with the SRS for positioning, the UE shall continue the on-going UE Rx-Tx time difference measurement
· the current measurement period applies
· accuracy requirements in clause 10.1.25 apply
· Option 2
· if the serving cell (PSCell or SCell) changes while not configured with the SRS for positioning, the UE shall continue the on-going UE Rx-Tx time difference measurement
· the current measurement period is extended
· accuracy requirements in clause 10.1.25 apply


For the cell change impacting SRS configuration, it is fine to use same principle as for handover which is already captured in the spec.
For the cell change not impacting SRS configuration, the on-going UE Rx-Tx time difference measurement should continue. The current measurement period should apply as there is no reason to extend.
Proposal 9: For the cell change impacting SRS configuration, the same requirements as for handover can be reused.
Proposal 10: For the cell change not impacting SRS configuration, the UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period applies.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provide our views on UE Rx-Tx time difference measurement period requirements. Based on analysis following proposals are present.
Proposal 1: UE Rx-Tx time difference measurement requirements are applicable only if any SRS transmission is within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data.
Proposal 2: SRS periodicity is not accounted in UE Rx-Tx time difference measurement period requiremetns.
Proposal 3: SRS dropping is not accounted in UE Rx-Tx time difference measurement period requiremetns.
Proposal 4: The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (based on network-configured TA) changes during the UE Rx-Tx measurement period.
Proposal 5: UE Rx-Tx time difference measurement requirements are not applicable if TA command is received during the measurement period.
Proposal 6: UE shall continue UE Rx-Tx time difference measurement and UE Rx-Tx time difference measurement requirements shall apply if UE autonomous adjustment happens during measurement period.
Proposal 7: The UE shall discard the UE Rx-Tx time difference measurement if NTA-offset changes during the UE Rx-Tx measurement period.
Proposal 8: UE Rx-Tx time difference measurement requirements are not applicable if NTA-offset changes during the measurement period.
Proposal 9: For the cell change impacting SRS configuration, the same requirements as for handover can be reused.
Proposal 10: For the cell change not impacting SRS configuration, the UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period applies.
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