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Introduction
RRM requirements for UE Rx-Tx measurement were discussed in RAN4#99-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Value of X in PRS/SRS proximity condition
· UE behavior and requirements when proximity condition is not met
· UE behavior and requirements with TA change due to TA command
· UE behavior and requirements with TA change due to NTA_offset change
· UE behavior and requirements with cell change impacting SRS
· UE behavior and requirements with cell change not impacting SRS
In this paper we will provide our views on the above open issues for UE Rx-Tx measurement.
Discussion
Value of X in PRS/SRS proximity condition 
	· Value of X in PRS/SRS proximity condition 
· Option 1 (ZTE, QC, HW) 
· 80ms
· Option 2 (CATT, Nokia, OPPO, vivo, Ericsson, HW) 
· 160ms


The value of X in PRS/SRS proximity condition represents the trade-off between NW restriction and positioning performance. We do not have strong view but slightly prefer option 2. The reason is that although 160ms PRS resource is typical configuration, it does not always guarantee the condition is met, e.g. when resource muting is used, the effective resource periodicity is likely to be larger than 160ms. 
From positioning performance perspective, difference of 80ms can translate into 8ns timing difference between PRS and SRS with worst case assumption of 0.1ppm frequency error. We think the degradation is still tolerable. Also, the impact of SRS/PRS proximity on the positioning performance is known to the NW, so NW can decide the suitable SRS/PRS proximity depending on the target positioning accuracy, and we may not need to define very hard restriction on the NW.
Proposal 1: Adopt X=160ms for the SRS/PRS proximity condition.
Proximity condition not met
	· UE behavior and requirements when proximity condition is not met
· Proposals for UE behaviour
· Option 1 (ZTE, CATT, Nokia, OPPO, vivo, HW)
· The UE should still measure and report UE Rx-Tx measurement even if PRS/SRS proximity condition is not met 
· Option 2 (QC, Ericsson)
· Up to UE implementation 
· Proposals for requirements
· Option 1a (CATT, Ericsson)
· UE Rx-Tx time difference accuracy requirements may not apply
· Option 1b (Nokia)
· Accuracy requirement impact can be FFS.
· Option 2 (QC, Ericsson, HW)
· UE Rx-Tx time difference measurement requirements do not apply. 


First, we understand that SRS/PRS proximity has no impact from UE measurement perspective. Based on UE Rx-Tx definition in 38.215, the measurement has nothing to do with SRS transmission but purely rely on PRS, so even the proximity condition is not met, UE can still perform the measurement, meet both of the measurement period and measurement accuracy condition. There is no technical issue here.
On the other hand, we understand that the intention of the SRS/PRS proximity condition is to remind NW to make proper configuration so that the overall multi-RTT positioning performance is not degraded too much due to large distance between PRS and SRS. In this sense, it should be sufficient (as a reminder) that the measurement accuracy requirements do not apply. 
If the measurement requirements do not apply, it means UE may not perform Rx-Tx measurement at all when the proximity condition is not met, and it will make it imperative for the NW to meet the condition. We are not sure if this is the intention. As we mentioned in section 2.1, the impact of SRS/PRS proximity on the positioning performance is known to the NW, so NW can decide the suitable SRS/PRS proximity depending on the target positioning accuracy, and we may not need to standardize a very hard NW restriction.
Proposal 2: UE should still meet the measurement period requirements if PRS/SRS proximity condition is not met, but the measurement accuracy requirements do not apply.
TA change
	· TA change due to TA command
· Proposals for UE behaviour
· Option 1 (Intel, CATT, Nokia, HW)
· UE shall continue UE Rx-Tx time difference measurement 
· Option 2 (OPPO, vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1 (CATT, Intel, Nokia, HW)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson)
· UE Rx-Tx time difference measurement requirements are not applicable 


In RAN4#99-e, our preference for this issue was that UE should continue the Rx-Tx measurement and meet the measurement requirements, based on the fact that there is anyway a possibility that gNB Rx-Tx is based on a different UL timing than UE Rx-Tx, even UE restarts the measurement. 
After some further thinking, we understand that restarting the measurement may lead to a higher probability that LMF uses UE Rx-Tx and gNB Rx-Tx based on the same UL timing, as LMF is likely to combine UE and gNB measurements that are close in time (as indicated in the time stamps). In this case, postponing he UE measurement report may help LMF to avoid using a gNB Rx-Tx basd on UL timing before TA change.
We do not see the need to define UE behaviou such as UE shall discard the UE Rx-Tx time difference measurement in option 2. RAN4 should focus on the requirements and their applicability, and in this case,  it is sufficient to specify that measurement requirements do not apply, and it can be left to UE implementation how to handle the measurement samples before the TA change. 
Proposal 3: Measurement requirements for UE Rx-Tx do not apply if there is TA change during the measurement period. 
NTA_offset change
	· TA change due to NTA_offset change
· Proposals for UE behaviour
· Option 1 (vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1a (CATT, HW)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 1b (HW, Intel)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson, Intel)
· measurement requirements are not applicable if the NTA_offset changes during the measurement period


NTA_offset is depending on whether LTE and NR are sharing a carrier, so it is almost constant once the network is deployed. The effect of NTA_offset change is similar to TA change due to network commanded TA, although it is a much more rare case, so the same requirement applicability can be used. 
Proposal 4: Measurement requirements for UE Rx-Tx do not apply if there is NTA_offset change during the measurement period. 
Cell change impacting SRS
	· Measurement period requirements with cell change impacting SRS
· Option 1 (ZTE, CATT, OPPO, vivo, Ericsson, HW, Nokia) 
· UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (QC, Intel, HW)
· UE Rx-Tx measurement requirements do not apply. The UE may resume the measurements after SRS is configured in the target cell


RAN4 has already agreed that in case of HO the UE Rx-Tx measurement will be restarted. In this sense, option 2 is preferred and can be considered as an extension of the agreement, i.e. if any of the the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE restarts the Rx-Tx measurement.
As to the requirements, the measurement period is restarted from the time point when UE completes the serving cell change, so it is effectively extended compared to case where UE continues the measurement.
Proposal 4: If any of the the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE restarts the Rx-Tx measurement.
Cell change not impacting SRS
	· Measurement period requirements with cell change not impacting SRS
· Option 1a (ZTE, CATT, vivo, Ericsson, HW, Intel, Nokia) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and the current measurement period and accuracy apply.
· CATT: no need to capture it in the specification 
· Option 1b (OPPO, Ericsson) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
· Option 2 (QC) 
· FFS


Technically, we agree that if the cell change does not impact SRS configuration, UE should continue the Rx-Tx measurement, and the current measurement period and accuracy requirements should apply. 
Proposal 5: If any of the the serving cell (PCell, PSCell, or SCell) NOT configured with the SRS for positioning changes during the measurement period, UE continues the Rx-Tx measurement and the current measurement period and accuracy requirements should apply. 
[bookmark: _GoBack]Conclusions
In this paper we provided our views on remaining issues for UE Rx-Tx measurement requirements.
Proposal 1: Adopt X=160ms for the SRS/PRS proximity condition.
Proposal 2: UE should still meet the measurement period requirements if PRS/SRS proximity condition is not met, but the measurement accuracy requirements do not apply.
Proposal 3: Measurement requirements for UE Rx-Tx do not apply if there is TA change during the measurement period. 
Proposal 4: Measurement requirements for UE Rx-Tx do not apply if there is NTA_offset change during the measurement period. 
Proposal 4: If any of the the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE restarts the Rx-Tx measurement.
Proposal 5: If any of the the serving cell (PCell, PSCell, or SCell) NOT configured with the SRS for positioning changes during the measurement period, UE continues the Rx-Tx measurement and the current measurement period and accuracy requirements should apply. 
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