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Introduction
In RAN1#98 meeting, the transmission timing of the SRS for positioning was discussed, and the following agreement was made [1]:
	Agreement:
For transmission timing of the SRS for positioning purposes, the TA configuration is based only on the serving cell (i.e., the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols). (Option 1 from previous related agreement in RAN1#96bis). 
· Options 2/3 (from previous related agreement in RAN1#96bis) may be further considered if improvements of gNB measurement accuracy can be demonstrated and if it can be shown that the interference to the serving cell can be handled in the system.
· FFS: whether the application of the TA command at the UE impacts the feasibility of each of the options.
· FFS: whether UE autonomous TA adjustments impacts the feasibility of each of the options.


In this contribution, we provide our views on the potential impact of following the latest TA adjustment on the timing measurements.
Discussion on TA adjustment on the timing measurements
In LTE LPP, it is specified that the location server sends a RequestLocationInformation message to the UE to request positioning measurements or a position estimate, where a responseTime field is included. This field indicates the maximum response time as measured between receipt of the RequestLocationInformation and the transmission of a ProvideLocationInformation. If this field is absent, this is given as an integer number of seconds between 1 and 128; otherwise, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. Besides, the UE can be configured to perform periodic reporting, with reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds. 
According to the current agreement, the transmission timing of the SRS for positioning follows the latest TA command from the serving cell, which may lead to a problem that during the measurement period, the TA adjustment will cause an error of the timing measurements.
The measurements that are dependent on the transmission of the SRS for positioning include the UE Rx-Tx time difference, the gNB Rx-Tx time difference, and the UL RTOA. The impact of the TA adjustment during the measurement period on these timing measurements are discussed as follows:
1) For the UE/gNB Rx-Tx time difference, the impact of the TA adjustment on the UE Rx-Tx time difference is shown in Figure 1, which is the same for the gNB Rx-Tx time difference. Suppose that due to the UE movement, it receives a TA command from the serving cell during a measurement period, the transmission timing of the SRS for positioning changes accordingly. It is apparent that the TA adjustment leads to an error when averaging the UE Rx-Tx time difference measurement;
[image: ]
Figure 1: The impact of the TA adjustment on the UE Rx-Tx time difference
2) For the UL RTOA, it is noted that for each gNB that is configured to measure the SRS for positioning from a UE, if the TA adjustment occurs during the measurement period, the UL RTOA measured by the gNBs changes as well. However, since UL RTOA is the measurement to support UL-TDOA positioning technique, to obtain the UE position, the location server should calculate time differences of UL RTOA from two gNBs, which compensates the impact of the TA adjustment.
[bookmark: _GoBack]Based on the above discussion, we can see that the TA adjustment will lead to a measurement error of the UE and gNB Rx-Tx time difference. In RAN1#98 meeting, this issue was discussed and it was recommended to let RAN4 make further discussion and decision. However, considering some use cases that high positioning accuracy is required meanwhile the UE mobility is not frequent and fast enough, the serving gNB is able to avoid sending TA commands to UEs that are in positioning measurements to guarantee the measurement accuracy. Note that this may lead to potential UL reception timing misalignment between the SRS for positioning and other UL signals/channels, however, by flexibly scheduling UL transmission resources within the serving cell, the interferences caused by the timing misalignment can be handled.
Proposal 1: UE is not expected to receive the timing advance command during one measurement period for UE Rx-Tx time difference and gNB Rx-Tx time difference at least in case that high measurement accuracy is required.
[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss the TA adjustment on timing measurements and the following proposal is made:
Proposal 1: UE is not expected to receive the timing advance command during one measurement period for UE Rx-Tx time difference and gNB Rx-Tx time difference at least in case that high measurement accuracy is required.
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