

[bookmark: _Ref452454252]3GPP TSG RAN WG2 Meeting #121bis-e	R2-2302556
Electronic meeting, April 17th – April 26th, 2023
Agenda item:	7.7.3
Source:	Quectel
Title:	Discussion on multiple-RTT based positioning in NTN
[bookmark: _Hlk506366071]Document for:	Discussion and Decision
1. Introduction
In the RAN2#121 meeting, the following agreements on UE location verification have been achieved [1].
	· RAN2 will work on a solution that ensures that location verification can be completed within a period of approximately 1 minute maximum and 30 seconds preferably.
· For network verified UE location, the verification procedure can only be triggered by the CN.


In the contribution, some details about the multiple-RTT based positioning procedure are discussed.
2. Discussion
Based on the agreement above, the verification procedure can only be triggered by CN, the next issue is what type of message shall be applied to trigger this procedure. There are two alternatives as illuminated in figure 1:
· Alternative 1: NAS message
For this alternative, this verification procedure is triggered by CN via NAS message, so the reasonable action is providing multiple RTT values via NAS message from UE point of view. As a result, it is due to AMF to deduce the UE location based on the multiple RTT values. If CN do not acquire the related emphasize information, it is difficult for AMF to achieve the UE location.
However, this is may be difficult for AMF because the emphasize information may be 
· Alternative 2: NG and Uu message


Figure 1: two alternatives for triggering
For alternative2, AMF triggers the procedure via NG message. Upon receiving this request, gNB triggers the location request via Uu message, receives the multiple RTT values from UE, deduces the UE location and report this location to AMF. Since gNB always owns the valid emphasize information, it is easy to deduce the UE location. 
Based on the comparison above, alternative 2 is preferred.
Proposal 1: CN triggers UE location verification procedure via NG message.

If the UE location verification procedure is triggered via NG message, it is due to RRC to ensure the location verification within 1 minutes maximum and 30 seconds preferably. There are 2 choices which are descripted in figure 2.


Figure 2: 3 types of Uu procedure
The first choice is via multiple Uu procedures. As the type A in figure 2, gNB requests the RTT, and receive ONE RTT result from UE. So, it is due to gNB implementation to guarantee the whole UE location verification procedure within 30 seconds or 1 minute, without any extra modification to the procedure.
The second choice is via one Uu procedure, as the type B and type C in figure 2. For type B, gNB triggers the procedure via one RRC request, and receives multiple responses of RTT values via multiple RRC message. Considering the limitation of 30 seconds or 1 minute, some duration information about this RTT report procedure shall be indicated to UE. For example, gNB begins the procedure in T1, and expects to finish the procedure in T2, so it indicates the T2 information to UE, and requests UE to report the RTT value before T2. For type C, gNB triggers the procedure, and receive multiple RTT values via ONE RRC message before T2. Obviously, type C is simpler than type B because of less uplink RRC message. Similar to type B, the T2 information shall be also indicated to UE.
Proposal 2: gNB requests multiple RTT values, and receives results before the indicated deadline.
If proposal 2 is applied, some further restrictions about the RTT response(s) may be needed to guarantee the accuracy of UE location. For example, the number of RTT values, the interval of 2 RTT value, the details of these further information shall be determined by RAN4.
Proposal 3: the further limitation about RTT result shall be determined by RAN4. 
3. Conclusion
Based on the discussion above, the following proposals are suggested:
[bookmark: _GoBack]Proposal 1: CN triggers UE location verification procedure via NG message.
Proposal 2: gNB requests multiple RTT values, and receives results before the indicated deadline.
Proposal 3: the further limitation about RTT result shall be determined by RAN4.
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