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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#97-e meeting, there were extensive discussions on UE Rx-Tx time difference measurement core requirements. Following agreements were made during the meeting.
	· Measurement period extension due to SSB collision
· Follow the same conclusion for RSTD 
· Measurement period when configured with PRS-RSRP
· Follow the same conclusion for RSTD 
· Measurement period of multiple PRS layers – overlapping case
· Follow the same conclusion for RSTD. 
· Measurement period of multiple PRS layers – non-overlapping case
· Follow the same conclusion for RSTD. 
· SRS/PRS being in same band
· Option 2: Basic requirements for UE Rx-Tx time difference measurements shall be based on the assumption that positioning SRS resources are in the same band as PRS frequency layer 


There are still remaining open issues on UE Rx-Tx time difference measurement requirements as captured in [1]. In this contribution, we 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 3b: UE is allowed to extend the UE Rx-Tx measurement period (clarified in the requirements), but the exact value is not specified.
· Option 3c: The UE Rx-Tx requirements apply, regardless of how many SRS are dropped.
· SRS/PRS proximity
· Option 1: The measurement requirements are applicable only if any SRS transmission is within [-X, X] msec of at least one DL PRS resource of each of the TRPs in the assistance data. Accuracy requirements is independent of PRS and SRS separation. 
· Option 1a: X=50ms
· Option 1b: X=160ms
· Option 1c: X=25ms
· Option 1d: X=80ms
· Option 2: The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS (LTE approach)
· Option 3: The requirements for UE Rx-Tx apply provided MIN(Tsrs, Tprs) ≤ 2*X; X = FFS (e.g. X = 160 ms).


The UE Rx-Tx time difference is defined as follows.
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 Transmission Point (TP) [18], 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 TP.
UE Rx-Tx time difference measurement procedure is not relevant to SRS periodicity because it is based on PRS measurements. It is no necessary to take SRS periodicity in the measurement period for UE Rx-Tx time difference. It may be possible to address SRS/PRS proximity issue by accounting SRS periodicity into measurement period. However, it would be not very clear to have SRS periodicity in the measurement period requirements. Furthermore, companies in general prefer to define applicability rule for SRS/PRS proximity by restricting SRS in a range of DL PRS resources. In our view applicability rule is better than having SRS periodicity in the measurement period requirements.
Proposal 1: 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. From UE Rx-Tx time different measurement period requirements perspective, it doesn’t need to be accounted as it depends on UE implementation on how to handle it. The requirements are applicable by assuming no SRS dropping. 
Proposal 2: SRS dropping is not accounted in UE Rx-Tx time difference measurement period requiremetns.

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.
Since positioning accuracy will degrade if SRS periodicity and PRS periodicity are configured unsuitable, option 2 is not reasonable to handle the issue. Option 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, which 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 for both SRS and PRS cannot be configured together. 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 3: 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. Accuracy requirements is independent of PRS and SRS separation.

2.2 Impact due to TA and NTA-offset 
There are two options under discussion on specifying measurement period requirements for PRS-RSTD measurement. 
	· Measurement period in case of TA change (due to TA command)
· Option 1: UE should continue Rx-Tx time difference measurement (existing requirements are applicable)
· Option 2a: UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (autonomous or based on network-configured TA) changes during the UE Rx-Tx measurement period
· Option 2b: UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period.
· Measurement period in case of TA change (due to UE autonomous adjustment)
· Option 1: UE should continue Rx-Tx time difference measurement (existing requirements are applicable)
· Option 2: UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (autonomous or based on network-configured TA) changes during the UE Rx-Tx measurement period
· Option 3: follow the same conclusion from sub-topic 3-10.
· Measurement period in case of NTA_offset change
· Option 1: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 2: It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that the UE shall discard the UE Rx-Tx measurement if the NTA_offset changes during the measurement period.


It was already agreed in [2] and [3] 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 be met. Since it was agreed accuracy requirements shall not apply in this case then measurement requirements are applicable neither.
If measurement requirements shall not apply when UE uplink transmit time changes due to TA command, what the UE behaviour should be. Since the measurement results are useless due to bad accuracy, UE may not need to continue ongoing measurement. It is reasonable that UE aborts ongoing measurement and starts new measurement with updated TA. If UE continues ongoing measurement then the question would be whether the measurement results with TA change during measurement period should be reported. In our view UE should not report the results. However, this is not UE behaviour that should be decided in RAN4. RAN4 may need to inform RAN1 the issue and RAN1 will decide what the UE behaviour should be. 
Proposal 4: UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period.
Proposal 4: RAN4 inform RAN1 the agreement that UE measurement period requirements and accuracy requirements are not applicable when TA change due to TA command 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 5: UE Rx-Tx time difference measurement requirements shall apply if UE autonomous adjustment happens during measurement period.

NTA-offset is basically fixed after network is deployed. We don’t any reason to change NTA-offset. So there is no need to clarify UE Rx-Tx measurement requirements in case of NTA-offset change.
Proposal 6: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change

2.3 UE Rx-Tx at cell change
	· UE Rx-Tx at cell change
· Option 1: The UE Rx-Tx time difference measurement is restarted if the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period. In this case, the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete. Otherwise, the UE shall continue the on-going UE Rx-Tx time difference measurement after the serving cell change
· Other options not precluded


In general, UE Rx-Tx time difference measurement is based on network configuration. If a cell in configured for PRS measurement then the measurement should be performed whether it is serving cell or neighbour cell. Only one set of measurement requirements are specified. So, UE behaviour should not be impacted by the cell change. If a neighbour cell becomes serving cell and reconfigures SRS configuration then UE should of course measures based on updated SRS configuration. Before that UE behaviour should not be impacted. We don’t think we need to specify requirements for SRS reconfiguration. Even there is no cell change, SRS reconfiguration can also happen.
Proposal 7: No need to specify requirements for SRS reconfiguration.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on UE Rx-Tx time difference measurement period requirements. Based on analysis following proposals are present.
Proposal 1: SRS periodicity is not accounted in UE Rx-Tx time difference measurement period requiremetns.
Proposal 2: SRS dropping is not accounted in UE Rx-Tx time difference measurement period requiremetns.
Proposal 3: 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. Accuracy requirements is independent of PRS and SRS separation.
Proposal 4: UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period.
Proposal 4: RAN4 inform RAN1 the agreement that UE measurement period requirements and accuracy requirements are not applicable when TA change due to TA command during the measurement period.
Proposal 5: UE Rx-Tx time difference measurement requirements shall apply if UE autonomous adjustment happens during measurement period.
Proposal 6: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
Proposal 7: No need to specify requirements for SRS reconfiguration.
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