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1 Introduction
In RAN4 #95-e meeting, the core requirements of UE measurement for positioning RRM are discussed. For UE Rx-Tx time difference measurement, there are still some open issues need to be discussed. The conclusions in last meeting were captured in the WF [1] including the following aspects: 
· Measurement period
· Measurement capability
· Accuracy requirements
· Parameter k in report mapping tables
In this paper, we have some further discussion on these issues and give our proposals. 
2 Discussion
2.1 Measurement period
The impact of PRS occasion, UE capability, SSB symbols, Rx beam sweeping and frequency layer on measurement period for UE Rx-Tx time difference can reuse the way for RSTD measurement which has been discussed in our companion paper [2]. The specific aspect in UE Rx-Tx time difference is the impact of SRS periodicity. RAN4 discussed these issues related to SRS in RAN4#95e meeting, and following remaining issues were captured in WF [1]: 
	· FFS: Whether SRS periodicity should be accounted in Rx-Tx time difference measurement period 
· FFS: Whether SRS dropping should be accounted in measurement period
· FFS: Measurement period with HO
· Option 1. When the UE Rx-Tx time difference measurement period is extended, the extension depends on the number of serving cell changes and on the corresponding interruption time
· Option 2. UE should re-start the Rx-Tx time difference measurement after cell change
· FFS: whether UE shall continue the UE Rx-Tx time difference measurement during which timing adjustment for its UL transmissions, autonomous adjustment or based on configured TA, occurred one or more times
· FFS: for UE autonomous adjustment and for network issued TA change
· Consider the issue together with gNB Rx-Tx time difference measurement behavior
· FFS: Proximity between SRS and PRS
· 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 [-25, 25] msec of at least one DL PRS resource of each of the TRPs in the assistance data
· Option 2. Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period.
· Option 3. The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS. If the closest subframes #i and #j are separated by more than ½ subframe, the UE shall compensate for the difference in the received timing of radio frame #i used for TUE-TX estimation and the subframe #j.
· Other options not precluded


In principle, we think the UE Rx-Tx time difference measurement period is related to SRS periodicity and PRS periodicity. But I’m not sure the use case that the SRS and PRS have different periodicity in UE Rx-Tx time difference. If there is this case existing, I think it should be restricted by the proximity of PRS and SRS. 
Proposal 1: UE Rx-Tx time difference measurement period is not dependent on SRS periodicity. 
Since we propose not to account SRS periodicity in UE Rx-Tx time difference measurement period, of course SRS dropping is also not accounted in measurement period. 
Proposal 2: SRS dropping should not be accounted in measurement period. 
In RAN4 #93 meeting, it is agreed that if the cell change occurs on the serving cell where the SRS is configured then after the serving cell change, the UE shall restart the UE Rx-Tx time difference measurement; otherwise the UE shall continue the ongoing UE Rx-Tx time difference measurement. 
In our understanding, if cell change during measurement period occurs after the SRS is transmitted, then the Rx-Tx measurement is still valid since it is based on the old UL timing. But if cell change occurs before SRS is transmitted, then the UL timing that UE used for SRS transmitting will be changed. In this case, the old Rx-Tx time difference measurement will be invalid. Since we cannot ensure the timing of cell change and SRS transmitting, UE should restart the Rx-Tx measurement after cell change. 
Proposal 3: UE should re-start the Rx-Tx time difference measurement after cell change. 
For proximity between SRS and PRS, we think the limitation that there is at least one SRS transmission within the measurement period is enough. In our understanding, this does not restrict only one SRS is transmitted in measurement period. According to the implementation of UE and gNB, multiple SRS can be configured to perform UE Rx-Tx and gNB Rx-Tx time difference. 
Proposal 4: Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period.
2.2 Measurement capability
Same as our discussion for RSTD measurement in [2], RAN1 had defined the maximum number of DL PRS resources that UE can be configured and values can be reported as UE capability including number of frequency layer, number of TRPs per frequency layer and number of PRS resource sets per TRP per frequency layer, etc. 
So there is no need to discuss in RAN4 repeatedly. Even if RAN4 discuss and define a minimum requirement smaller than the numbers in the signaling, it does make no sense since all the UE can meet the requirement according to the reported capability. So the minimum number of UE capability defined in RAN1 can be used as the requirement applied in 38.133. 
Proposal 5: RAN4 shall not define minimum measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure. 
2.3 Accuracy requirements
In RAN4 #95e meeting, some assumptions and applicability for UE Rx-Tx time difference accuracy requirements were discussed. However, there are still some open issues captured in WF [1] as following: 
	· FFS: Number of samples for UE Rx-Tx time difference accuracy
· FFS: Whether RSTD and UE Rx-Tx accuracy is agnostic to comb
· Companies are encouraged to study the impact of number of symbols within a slot 
· FFS: Assumption on antenna panel in defining accuracy requirements
· FFS: Serving vs. neighbour for Rx-Tx time difference accuracy
· Option 1. Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined. 
· Option 2. Specify UE Rx-Tx time difference accuracy requirements for serving cell and for neighbor cell separately
· UE Rx-Tx time difference accuracy requirements do not apply under TA change during the measurement period
· UE Rx-Tx time difference accuracy requirements do not apply under NTA_offset change during the measurement period
· FFS: whether/how this needs to be captured in the specification 
· FFS: UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period



Similar as the discussion for RSTD and PRS-RSRP, to define the number of samples used for accuracy requirements, the common understanding what does one sample mean should be clarified. For UE Rx-Tx time difference measurement, the definition of PRS occasion can be same as that for RSTD measurement which is discussed in section 2.1 in our companion paper [2]. We propose that PRS occasion is the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty. Based on the definition, the UE Rx-Tx time difference accuracy requirement should be defined based on one sample. 
In last meeting, the link level simulation assumption for UE Rx-Tx time difference was agreed in [3] and companies are encouraged to provide simulation results. In our companion paper, the simulation results of UE Rx-Tx time difference in FR1 is provided. From the results, we can also see that one sample can be used for defining accuracy requirement. Also same as RSTD measurement, when combsize is the same, the measurement performance becomes better as the symbol number increases. But when the number of symbols is the same, the measurement results have no difference for combsize 2,4,6 and 12, i.e. the accuracy is agnostic to comb pattern. 
Proposal 6: The accuracy requirement of UE Rx-Tx time difference measurement is defined based on one sample. 
Proposal 7: The accuracy requirements shall be agnostic to comb size when the number of PRS symbols is the same. 
[bookmark: _GoBack]We don’t see the necessity to define separate accuracy requirements for serving cell and neighbour cell. The difference between serving cell and neighbour cell is the receive signal power. But since we have different side condition for serving cell and neighbour cell, the unified accuracy requirement shall be defined. 
Proposal 8：Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined.
According to our discussion in 2.1, when HO occurs during measurement period, the UL timing will change and the old Rx-Tx time difference measurement will be invalid. So we propose that UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period. 
Proposal 9: UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period. 
2.4 Parameter k
In our companion paper [2], the parameter k has been discussed in RSTD measurement and it can be reused in UE Rx-Tx time difference measurement. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 10: UE selected parameter k2 is larger than or equal to k1. 
Proposal 11: The range of k is {2,3,4,5} in FR1. 
Proposal 12: Allow different ranges for different k values for the report mapping of differential report and additional path report for RSTD and UE Rx-Tx time difference measurement. 
3 Summary
In this paper, the requirements of  UE Rx-Tx time difference measurement are discussed, and following proposals are given：
Proposal 1: UE Rx-Tx time difference measurement period is not dependent on SRS periodicity. 
Proposal 2: SRS dropping should not be accounted in measurement period. 
Proposal 3: UE should re-start the Rx-Tx time difference measurement after cell change. 
Proposal 4: Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period.
Proposal 5: RAN4 shall not define minimum measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure.
Proposal 6: The accuracy requirement of UE Rx-Tx time difference measurement is defined based on one sample.
Proposal 7: The accuracy requirements shall be agnostic to comb size when the number of PRS symbols is the same. 
Proposal 8：Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined.
Proposal 9: UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period. 
Proposal 10: UE selected parameter k2 is larger than or equal to k1. 
Proposal 11: The range of k is {2,3,4,5} in FR1. 
Proposal 12: Allow different ranges for different k values for the report mapping of differential report and additional path report for RSTD and UE Rx-Tx time difference measurement. 
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