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1 Introduction
In RAN4 #98-e meeting, the remaining issues on the measurement period of UE Rx-Tx time difference measurement were discussed in the core part maintenance. The conclusions were captured in the approved WF [2] and there are still some open issues to be discussed in this meeting. 
In this paper, we have some further discussion on the remaining issues and give our proposals. 
2 Discussion
2.1 Impact of SRS periodicity
	· 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) 



The measurement requirements of UE Rx-Tx time difference can be impacted by PRS and SRS. For the impact of PRS resources, UE capability, SSB symbols, Rx beam sweeping and frequency layer on measurement period for UE Rx-Tx time difference, it was agreed to follow the way for RSTD measurement. The specific aspect in UE Rx-Tx time difference is the impact of SRS periodicity. 
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: SRS periodicity should not be accounted in measurement period. 
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 requirement. One compromise way is RAN4 to define requirements for UE Rx-Tx time difference measurement period assuming no SRS dropping due to any reason, but to clarify in the requirements that the measurement period can be longer if some SRS resources are dropped. 
Proposal 2: SRS dropping should not be accounted in measurement period but the clarification can be added in the requirements that the measurement period can be longer in some cases. 
2.2 SRS/PRS 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)



For proximity between SRS and PRS, we are fine with the way of option 1 to define the UE Rx-Tx difference requirements to guarantee the accuracy requirements. And the X can be 160ms. 
For option 2, the measurement requirements cannot be guaranteed when the separation of SRS and PRS is large enough. 
For option 3, we don’t understand the intention of getting the MIN(Tsrs, Tprs) ≤ Y. For example, the condition MIN(Tsrs, Tprs) ≤ Y is met when Tprs is 4ms and Tsrs is 640ms, but the separation of SRS and PRS is very large. Does the measurement requirement still apply? 
Proposal 3: The measurement requirements is 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 are independent of PRS and SRS separation. 
2.3 Measurement period in case of 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 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



In our understanding, the UE Rx-Tx time difference will be impacted no matter which TA change occurs as the Tx timing will be changed. So the accuracy requirements may not be applied, but UE can continue the measurement considering UE efficiency. 
However the NTA_offset is a constant value once the network is deployed. The case in which the NTA_offset is changed is not clear. So there is no need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change. 
Proposal 4: UE shall continue UE Rx-Tx time difference measurement but UE Rx-Tx time difference measurement requirements may not apply when TA change (due to TA command or UE autonomous adjustment). 
Proposal 5: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change. 
2.4 CSSF
	· FFS Whether a PLF is considered as candidate for a MG occasion when part but not all resources on that PFL are within the MGL of the MG occasion
· Option 1
· PFL is counted as candidate for a MG occasion if at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time.
· Option 2
· Yes, a PFL is counted as candidate for a MG occasion if a sufficient number of PRS symbols are contained within MGL excluding RF switching time


In our understanding, the PFL in which only part of resources are configured within the MGL of MG occasion should be also considered as candidate for this gap occasion. As long as a sufficient PRS symbols are configured within MGL, PRS measurement can be performed. Also we don’t think it is typical case that most of PRS resources are not configured within the MGL of measurement gap. 
Proposal 6: A PFL is counted as candidate for a MG occasion if a sufficient number of PRS symbols are contained within MGL excluding RF switching time. 
2.5 Definition of long periodicity measurement
In our understanding, the definition of long periodicity measurement should be based on the effective PRS period for measurement i.e. Tavailable,i. And as we discussed in our companion paper, muting pattern should not considered in R16. So the definition of long periodicity measurement can be Tavailable,i≥[320]ms .
Proposal 7: The definition of long periodicity measurement can be Tavailable,i≥[320]ms. 
2.6 Alignment of terminology
	· FFS which term should be used in the specification 
· Option 1
· Positioning frequency layer
· Option 2
· PRS frequency layer
· Option 3
· Frequency layer (with NR PRS measurement)
· Other options not precluded
· Companies are also encouraged to check specifications of other WGs


In physical specification, the positioning frequency layer is defined as below: 
	TS 38.214
The UE can be configured with one or more DL PRS positioning frequency layer configuration(s) as indicated by the higher layer parameter NR-DL-PRS-PositioningFrequencyLayer. A DL PRS positioning frequency layer is defined as a collection of DL PRS resource sets which have common parameters configured by NR-DL-PRS-PositioningFrequencyLayer.
A positioning frequency layer is configured by NR-DL-PRS-PositioningFrequencyLayer, consists of one or more DL PRS resource sets and it is defined by:
-	dl-PRS-SubcarrierSpacing defines the subcarrier spacing for the DL PRS resource. All DL PRS resources and DL PRS resource sets in the same DL PRS positioning frequency layer have the same value of dl-PRS-SubcarrierSpacing. The supported values of dl-PRS-SubcarrierSpacing are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources and DL PRS Resource sets in the same DL-PRS-positioningfrequencylayer have the same value of dl-PRS-CyclicPrefix. The supported values of dl-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-PointA defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS resource set have common Point A and all DL PRS resources sets belonging to the same DL PRS positioning frequency layer have a common Point A.


[bookmark: _GoBack]It can be seen the positioning frequency layer has been already be defined in physical layer. To keep RAN4 specification aligned with other group, the same terminology should be used. Also during the precious discussion (e.g. definition of intra/inter-frequency measurement), the positioning frequency layer has been used in RAN4. It means we have followed the definition in physical layer and no need to re-discuss here. 
Proposal 8: Positioning frequency layer should be used in RAN4 specification. 

3 Summary
In this paper, the requirements of  UE Rx-Tx time difference measurement are discussed, and the following proposals are given：
Proposal 1: SRS periodicity should not be accounted in measurement period. 
Proposal 2: SRS dropping should not be accounted in measurement period but the clarification can be added in the requirements that the measurement period can be longer in some cases. 
Proposal 3: The measurement requirements is 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 are independent of PRS and SRS separation. 
Proposal 4: UE shall continue UE Rx-Tx time difference measurement but UE Rx-Tx time difference measurement requirements may not apply when TA change (due to TA command or UE autonomous adjustment). 
Proposal 5: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change.
Proposal 6: A PFL is counted as candidate for a MG occasion if a sufficient number of PRS symbols are contained within MGL excluding RF switching time. 
Proposal 7: The definition of long periodicity measurement can be Tavailable,i≥[320]ms. 
Proposal 8: Positioning frequency layer should be used in RAN4 specification. 

4 References
[1] [bookmark: OLE_LINK7][bookmark: OLE_LINK8]R4-2104076, WF on UE PRS measurement requirements, Huawei
3GPP
