[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #98-e	R4-2102763
Electronic Meeting, 25 January – 5 February, 2021
	
Title: 	Discussion on remaining issues for UE Rx-Rx time difference measurement requirements 
Source: 	Huawei, HiSilicon
Agenda item:	7.7.1.3
Document for:	Discussion
Introduction
In RAN4#97, remaining issues for UE Rx-Tx measurement requirements are discussed, and the outcomes are captured in [1]. There are several issues to be further discussed:
· Whether SRS periodicity and dropping should be accounted in measurement period
· SRS/PRS proximity
· Measurement period in case of TA change (due to TA command)
· Measurement period in case of TA change (due to UE autonomous adjustment)
· Measurement period in case of NTA_offset change
· UE Rx-Tx at cell change
In this paper we will provide our views on the remaining issues in UE Rx-Tx measurement requirements. 
Discussion
Whether SRS periodicity and dropping should be accounted in measurement period
	· 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.


We do not think SRS periodicity needs to be included in the Rx-Tx time difference measurement period. What UE is measuring is the DL PRS, i.e. the Rx timing, and by definition in 38.215 as copied below, the Tx timing is not dependent on SRS transmission. For the same reason, SRS dropping should not be accounted in the measurement period
	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 positioning node, 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 positioning node.


Proposal 1: SRS periodicity or SRS dropping is not accounted in UE Rx-Tx time difference measurement period.
SRS/PRS proximity
	· 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).


From point view of positioning performance, there is a motivation to have PRS/SRS proximity such that the time points for UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement are not too far apart in time. 
On the other hand, it will impose a restriction on network implementation. PRS is transmitted by gNBs of neighbour cells, and it is configured to UE by LMF via LPP, so serving gNB, who configures UE SRS transmission does not necessarily know the PRS configurations. Also, the SRS capacity around PRS is limited if the allowed range is small.
To move forward, we propose to go with option 1d. Assuming UE frequency error is 0.1 ppm which is required by 38.101, and the limit on the time drift is 10ns which corresponds to 3m, it gives the range of  [-100, +100]ms. Considering UE movement with velocity of 30km/h, 3m distance corresponds to a range of  [-360, +360]ms. It seems option 1d is a reasonable trade-off between the possible impact on the positioning performance and the restrictions on the network implementation and the usability of the positioning method. 
It is noted that option 1d has similar technical effect as option 3 with X=80ms. For example, if SRS period is smaller than PRS period and is 160ms, then regardless of the PRS and SRS offsets, there will be an SRS occasion in the range of [-80, 80]ms around a PRS occasion. 
There are also some differences between the two options.
· Option 1 can allow larger PRS and SRS periodicity if NW carefully plan the offsets
· Option 3 can allow the case where SRS periodicity is larger than PRS
We do not have strong preference between the two options, but considering the typical deployments, we slightly prefer option 1. 
Proposal 2: The measurement requirements for UE Rx-Tx timing difference is applicable provided that any SRS transmission is within [-80, +80]ms of at least one DL PRS resource of each TRP.
Measurement period in case of TA change 
	· 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.


In our view, the same UE behaviour should be defined for both cases of TA change, i.e. due to TA command and due to UE autonomous adjustment. The amount of autonomous TA adjustment can be up to several Ts, and although it is smaller compared to gNB triggered TA change, it is large enough from positioning perspective, thus will impact the measurement accuracy. 
Among the options, our preference is that the measurement period of Rx-Tx apply even TA change occurs. There are several reasons:
· gNB of neighbour cell is not aware of TA change of the UE, either gNB triggered or UE autonomous, so gNB will continue the Rx-Tx time difference measurement in both cases. Therefore, there is anyway a possibility that gNB Rx-Tx is based on a different UL timing as UE Rx-Tx.
· Unlike HO, UE TA change may happen frequently. If there is no requirement for this case or measurement period restarts, the UE may never complete the measurement. 
· It is already agreed that accuracy requirements for UE Rx-Tx and gNB Rx-Tx do not apply if a TA change occurs during the measurement period. 
We understand that it may be difficult to mitigate the impact of TA change in multi-RTT, so there is no perfect option. In our view, continuing the measurement is the options that gives least UE impact and this is also same as in LTE. On the other hand, we do not see clear benefit from other options like dropping the old measurement or restarting the measurement period, while they have clear UE impact.
Proposal 3: UE should continue Rx-Tx time difference measurement, even the timing of its UL transmissions changes during the measurement period.
Measurement period in case of NTA_offset change
	· 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.


When NTA_offset changes, the UE TA, which includes the constant NTA_offset and the gNB commanded TA, will change, so the case is already covered by Proposal 3 above, and we do not see the need to capture this case in the spec. Also, NTA_offset is constant once the network is deployed, so NTA_offset change during UE Rx-Tx time difference measurement period is a rather corner case.
Proposal 4: RAN4 not to capture applicability of UE Rx-Tx time difference requirements in case of NTA_offset change.
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


RAN4 has already agreed in [2] that in case of HO the UE Rx-Tx measurement will be restarted. In this sense, the first part of option 1 is reasonable and can be considered as an extension of the agreement in [2], 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.
For the second part of option 1, technically, we agree that if the cell change does not impact UE UL timing (SRS configuration is just one case), then UE should continue the Rx-Tx measurement. However, the need to capture anything here is questionable, e.g. cell change (not HO) is an RRC reconfiguration, and there are many RRC reconfigurations, e.g. to update MO list, to update CSI reporting periodicity, and they are irrelevant to Rx-Tx measurement (same as the cell change scenario addressed in option 1). It is clear that the Rx-Tx measurement will be continued in these cases, and there is no need to capture them in the specification.
Proposal 5: Capture that 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.
Conclusions
In this paper we will provide our views on the remaining issues in UE Rx-Tx measurement requirements. 
Proposal 1: SRS periodicity or SRS dropping is not accounted in UE Rx-Tx time difference measurement period.
Proposal 2: The measurement requirements for UE Rx-Tx timing difference is applicable provided that any SRS transmission is within [-80, +80]ms of at least one DL PRS resource of each TRP.
Proposal 3: UE should continue Rx-Tx time difference measurement, even the timing of its UL transmissions changes during the measurement period.
Proposal 4: RAN4 not to capture applicability of UE Rx-Tx time difference requirements in case of NTA_offset change.
Proposal 5: Capture that 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.
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