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Introduction
In RAN4 #97 e-meeting, it is agreed that measurement period for UE Rx-Tx time difference should follow the same conclusions for RSTD [1]. Our views on remaining issues which are common for UE PRS measurements are provided in [2] and this paper will discuss the unique issues for Rx-Tx time difference measurement, as summarized in WF [3].  
Discussion
	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).


Impact of SRS 

In principle, limiting SRS transmission around DL PRS is necessary to achieve better positioning performance. Among the sub-options for option 1, X=50ms may have no big impact on SRS transmission for other purposes. However, to balance gNB and UE Rx-Tx time difference measurements, it is also beneficial to introduce looser restrictions on SRS and PRS periodicity in condition of an acceptable measurement accuracy. We are also open to discuss the range of SRS offset for different PRS periodicity.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Proposal 1: On proximity between SRS and PRS, support option 1 and prefer a looser SRS offset around PRS to ensure the feasibility of both network and UE. 
	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.



In our view, UE Rx-Tx time difference measurement period is not dependent on SRS periodicity. Even if the SRS periodicity is longer than PRS periodicity, the measurement requirements should apply as long as the SRS/PRS proximity condition in proposal 1 is met. Naturally, SRS dropping should not be accounted, either. However, it is agreed to extend measurement period if PRS samples are dropped. We can compromise to option 3b if other companies have strong view to support it. 
Proposal 2: Support option 1, SRS periodicity should not be accounted in measurement period. 
Proposal 3: Support option 1, SRS dropping should not be accounted in measurement period.

[bookmark: _Hlk54019695]Measurement period in case of UL timing changing 
	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.



Based on the timing adjustment procedure [4], the granularity of TA command is [image: ], which is dependent on the SCS configuration. For example, the granularity is about 521ns for 15kHz SCS, and 130ns for 60kHz SCS. Generally, the adjustment range of TA command is large and will result in unacceptable error for positioning. Besides, it is agreed that gNB Rx-Tx measurement accuracy shall not apply if UL timing changes due to gNB sending TA command during the measurement period. UE can follow the same principle as gNB and option 2b can be supported.
Proposal 4: In case of TA change due to TA command, support option 2b: the UE Rx-Tx time difference measurement requirement are not applicable.
	For a SCS of [image: ] kHz, the timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG in multiples of [image: ]. The start timing of the random access preamble is described in [4, TS 38.211].
In case of random access response, a timing advance command [11, TS 38.321], [image: ], for a TAG indicates [image: ] values by index values of [image: ] = 0, 1, 2, ..., 3846, where an amount of the time alignment for the TAG with SCS of [image: ] kHz is [image: ]. [image: ] is defined in [4, TS 38.211] and is relative to the SCS of the first uplink transmission from the UE after the reception of the random access response.
In other cases, a timing advance command [11, TS 38.321], [image: ], for a TAG indicates adjustment of a current [image: ] value, [image: ], to the new [image: ] value, [image: ], by index values of [image: ] = 0, 1, 2,..., 63, where for a SCS of [image: ] kHz, [image: ]. 



For TA change due to UE autonomous adjustment, the changing in UL timing is smaller and slower compared with TA command. As specified in [5], the maximum adjustment step is 5.5*64*Tc=179ns for FR1 and 2.5*64*Tc=81ns for FR2, and will have little impact on measurement results. Meanwhile, such adjustment happens frequently when UE is moving. If UE restarts Rx-Tx timing difference measurement every time, it will cause long measurement delay. Therefore, UE should continue Rx-Tx time difference measurement from our perspective.
Proposal 5: In case of TA change due to UE autonomous adjustment, support option 1: UE should continue Rx-Tx time difference measurement.
	When the transmission timing error between the UE and the reference timing exceeds Te then the UE is required to adjust its timing to within Te. The reference timing shall be [image: ] before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.
2)	The minimum aggregate adjustment rate shall be Tp per second.
3)	The maximum aggregate adjustment rate shall be Tq per 200 ms.
	where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 7.1.2.1-1.
Table 7.1.2.1-1: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp 

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2
	60
	2.5*64*Tc
	2.5*64*Tc

	
	120
	2.5*64*Tc
	2.5*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [6]






[bookmark: _GoBack]NTA_offset is fixed once the network deployment is completed. So, there is no need to clarify requirements for the scenarios of NTA_offset changing.
Proposal 6: In case of NTA_offset change, no need to clarity UE Rx-Tx time difference requirements.
Conclusion
This paper provides some considerations on UE Rx-Tx time difference measurement and the following proposals can be drawn.
Proposal 1: On proximity between SRS and PRS, support option 1 and prefer a looser SRS offset around PRS to ensure the feasibility of both network and UE. 
Proposal 2: Support option 1, SRS periodicity should not be accounted in measurement period. 
Proposal 3: Support option 1, SRS dropping should not be accounted in measurement period.
Proposal 4: In case of TA change due to TA command, support option 2b: the UE Rx-Tx time difference measurement requirement are not applicable.
Proposal 5: In case of TA change due to UE autonomous adjustment, support option 1: UE should continue Rx-Tx time difference measurement.
Proposal 6: In case of NTA_offset change, no need to clarity UE Rx-Tx time difference requirements.
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