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Introduction
At RAN4 #98-e, the discussion on UE RX-TX measurement period definition was continued. A CR has been updated in [1]. WF in [2] captured remaining issues of UE RX-TX measurement requirements. This contribution provides our view on open issues.
Discussion

[bookmark: _Hlk47565958]SRS periodicity and dropping for UE RX-TX
	
· FFS Whether SRS periodicity should be accounted in measurement period
· Option 1 
· No
· Option 2 
·  can be extended if the SRS periodicity is longer than max(). 
· FFS 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) 




Regarding RTT measurements, positioning related measurement in the UE side is only the RX time stamp of DL-PRS. The TX time stamp of SRS is not related with the UE positioning. Although the RX-TX time difference measurement is completed at SRS transmission point, but the core measurement is the RX time stamp measured by a UE, and TX time stamp is determined by a gNB UL scheduling. The UE may count slot differences or GNSS clock difference between RX point to SRS TX point. 

Proposal 1 : We support option-1. SRS periodicity and SRS dropping are not considered for the requirements.

PRS/SRS proximity

	· FFS PRS/SRS 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)




The requirement applicability regarding the PRS/SRS proximity is sensitive issue, since it may imply that SRS must be scheduled with the given time window to guarantee a UE RX-TX time difference report. If SRS periodicity or dropping is not accounted in measurement period, then the requirement has no dependency on the PRS/SRS proximity. Therefore, it is questionable if the proximity condition is essential for the requirements applicability.
In other words, if SRS transmission does not happen within [-X, +X]ms or MIN(Tsrs, Tprs) ≤ X, it is unclear what UE’s behavior would be without the requirement. 

Observation 1 : In certain UL transmission conditions, SRS-P scheduling and transmission may not meet the proximity condition, since SRS-P transmission has the lowest transmission priority in Rel-16.
Observation 2 : As one concern, a UE may not complete a measurement report, if  SRS-P scheduling transmission may not meet the proximity condition. 
Proposal 2 : Even without PRS/SRS proximity condition,  UE RX-TX time measurement and report should work within the required measurement period. Accuracy requirement impact can be FFS.
When a UE receives NR-Multi-RTT-ProvideAssistanceData message and NR-Multi-RTT-RequestLocationInformation message, SRS-P is reasonably scheduled within relevant time window, the UE should measure and report the RX-TX time difference. 

Measurement period requirements with TA change
	· FFS Measurement period requirements with TA change
· 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 behavior :
· 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




Neighbor gNBs are not aware of TA change of a UE in other cell, it is hard to completely remove TA change impact in RTT measurements, especially in multi-cell RTT method. However, RAN1 has discussed about TA issues in RTT methods, it makes sense at least to let a UE continue to make measurements regardless of TA change in RAN4 point of view. In addition, we don’t test RTT measurements with TA changes in RAN4, so no need to mention about measurement period requirement due to TA changes. 
Observation 3 : Measurement period is not significantly changed due to TA change, and measurement period requirement is still applicable. 
Proposal 3 :  Regarding TA change due to TA commend or autonomous adjustment, we support option 1. A UE shall continue UE Rx-Tx time difference measurement and meet accuracy requirements

Measurement period requirements with cell change
	· FFS Measurement period requirements with 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 case of cell change impacting SRS configuration, subclause 9.9.4.5 can specify that the UE Rx-Tx time difference measurement period is restarted if HO occurs during the measurement period. And then, the measurement can be completed after SRS reconfiguration.
For the case of cell change not impacting SRS configuration, subclause 9.9.4.5 can specify that the UE Rx-Tx time difference measurement period can be continued, and the measurement can be completed just after an SRS transmission. 
Proposal 4 : Regarding cell change impacting SRS configuration, we support 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.
Proposal 5 : Regarding cell change not impacting SRS configuration, we support 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

 
Conclusion
This contribution has provided our view on some open issues with regard to defining UE RX-TX measurement period.
Proposal 1 : We support option-1. SRS periodicity and SRS dropping are not considered for the requirements.

Observation 1 : In certain UL transmission conditions, SRS-P scheduling and transmission may not meet the proximity condition, since SRS-P transmission has the lowest transmission priority in Rel-16.
Observation 2 : As one concern, a UE may not complete a measurement report, if  SRS-P scheduling transmission may not meet the proximity condition. 
Proposal 2 : Even without PRS/SRS proximity condition,  UE RX-TX time measurement and report should work within the required measurement period. Accuracy requirement impact can be FFS.
Observation 3 : Measurement period is not significantly changed due to TA change, and measurement period requirement is still applicable. 
Proposal 3 :  Regarding TA change due to TA commend or autonomous adjustment, we support option 1. A UE shall continue UE Rx-Tx time difference measurement and meet accuracy requirements
Proposal 4 : Regarding cell change impacting SRS configuration, we support 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.
Proposal 5 : Regarding cell change not impacting SRS configuration, we support 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
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