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1 Introduction
In the last RAN4 meeting, UE RX-TX time difference requirements were discussed, and some agreements achieved [1]. For most of requirements can be same as these of PRS RSTD (e.g. the definition of intra/inter measurement, measurement period) [2]. In this contribution we will focus on the discussion of remaining issue below which are unique for UE RX-TX time difference measurement. 
· NTA,Offset for Rx-Tx time difference reporting
· whether SRS periodicity impacts UE Rx-Tx time difference measurement period

2 Discussion
2.1. UE Rx-Tx time difference reporting
In the last meeting, it was argued whether the Rx-Tx timing difference report mapping tables shall be dependent on NTA,Offset. There are two completely different options to be discussed in this meeting.
· Option 1. Independent of NTA,Offset 
· Option 2. Dependent of NTA,Offset 
In principle, UE Rx -Tx time difference and gNB Rx-Tx time difference will be used jointly to estimate the round trip time(RTT) between the UE and gNB, which is essential to the location estimation based on TDoA. As an example, in the figure below, we provided two cases: 
1) Case 1 (Nta_offset >0) : Nta_offset included in both UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement 
2) Case 2 (Nta_offset =0): Nta_offset was NOT included in neither UE Rx-Tx time difference measurement nor gNB Rx-Tx time difference measurement. 
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Figure 1. Examples of UE Rx-Tx time difference measurement report w/o and with Nta_offset
It can be derived RTT for the two cases as below.
· RTT in case 1 = UE Rx-Tx time difference 1+ gNB Rx-Tx time difference 1
· RTT in case 2 = (UE Rx-Tx time difference 0 – d) + (gNB Rx-Tx time difference 0+d)
Where in “d” is Nta_offset.

Theoretically, the value of RTT estimated is same regardless the Nta_offset included in Rx-Tx time difference measurement or not. That is the measurement report of Rx-Tx time difference shall be irrelevant with Nta_offset indeed. 
[bookmark: _Hlk40461366]Observation 1: NTA_offset will not impact the final location estimation in NR if both UE Rx-Tx and gNB Rx-Tx time difference measurement reports are aligned to included it or not.
Therefore, we can propose that 
[bookmark: _Hlk40461409]Proposal 1: Both UE and gNB Rx-Tx timing difference reporting results and table shall be independent on NTA,Offset.

2.2. UE Rx-Tx time difference measurement period
Other controversial issue for UE Rx-Tx time difference measurement is whether SRS periodicity should be accounted in UE Rx-Tx time difference measurement period.
	Definition
	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.

Multiple DL PRS resources can be used to determine the start of one subframe of the first arrival path of the positioning node.

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency



According to the definition of UE Rx-Tx time difference in [3, 38.215] above, it is unnecessary to consider the period of SRS into the measurement period of UE Rx-Tx time difference since UE TX reference time depends on the closest UL subframe which is completely known by UE itself. 
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Figure 2. Definition of UE Rx-Tx time difference measurments

[bookmark: _Hlk40461455][bookmark: _GoBack]Observation 2: UE Rx-Tx measurement time does NOT depend SRS periodicity but SRS proximity (e.g. the closest “j”th UL SRS subframe to UE reception time for “i”th DL PRS subframe).
[bookmark: _Hlk40461550]Observation 3: UE Rx-Tx time difference measurement period delay relies on DL PRS reception and processing time only because SRS transmission timing can be pre-known by UE before UE detected DL PRS timing successfully.   
[bookmark: _Hlk40461585]Proposal 2: UE Rx-Tx measurement delay depends on PRS periodicity, which can be same as that of PRS RSTD [2].
3 Conclusion
In this contribution, some considerations on UE RX-TX time difference measurement requirements are provided and the following observations and proposals can be drawn: 
Observation 1: NTA_offset will not impact the location estimation in NR if both UE Rx-Tx and gNB Rx-Tx time difference measurement reports are aligned to included it or not.
Proposal 1: Both UE and gNB Rx-Tx timing difference reporting results and table shall be independent on NTA,Offset.
Observation 2: UE Rx-Tx measurement time does NOT depend SRS periodicity but SRS proximity (e.g. the closest “j”th subframe to UE reception time for “i”th DL PRS subframe).
Observation 3: UE Rx-Tx time difference measurement period delay relies on DL PRS reception and processing time only because SRS transmission timing can be pre-known by UE before UE detected DL PRS timing successfully.
Proposal 2: UE Rx-Tx measurement delay depends on PRS periodicity, which can be same as that of PRS RSTD [2].
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