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Abstract: This paper proposes to update the Ranging service exposure to UE over PC5. 
1. Introduction/Discussion
Sol#10 applies to the KI#2 “Ranging service operation procedure with the assistance of another UE “and the KI#6 “Ranging and sidelink positioning service exposure to a UE” which was captured in the previous meeting in the TR23.700-86. For the usage of Assistant UE to expose the ranging service, current example is not accuracy enough and needs to be clarified. This updates mainly focus on the following 2 scenarios:
· Ranging service exposure from Assistant UE, the consumer (UE#1) is also the role involved in the SL ranging procedure as illustrated in following figure. UE#1 consumes the Ranging/Sidelink positioning service from an Assistant UE to obtain the ranging result/measurement between UE#1 and UE#2 as illustrated in the following figure. This principle actually also applies to KI#2, the UE#1 can not perform ranging with UE#2 directly or exactly that needs the help of Assistant UE, therefore the UE#1 sends the ranging service request to Assistant UE to consume the ranging service for obtaining the ranging result/estimation between UE#1 and UE#2. 


High-level procedure for ranging service exposure via Assistant UE
· Ranging service exposure from a Reference UE, the consumer is a SL Positioning Client UE. SL Positioning Client UE consumes the Ranging/Sidelink positioning service from a Ranging/Sidelink positioning service provider (e.g. a Reference UE) to obtain the ranging result/measurement between UE#1 and UE#2 as illustrated in the following figure. In this case, SL Positioning Client UE would like to know the relative distance between UE#1 and UE#2, but can not trigger UE#1 or UE#2 to perform the ranging procedure with each other directly, thus request a reference UE to range with UE#1 and UE#2 respectively, and then obtain the relative distance between UE#1 and UE#2. This scenario can be in a shopping mall that parents would like to know whether their kids stay together, but due to distance, the they can not reach their any one of kids and invoke the ranging service from UE#1 or UE#2 directly, thus need a reference UE to provide the ranging services. 
· Of course, in the following figure, this ranging service exposure can be simplified if SL Positioning Client UE can reach UE#1 or UE#2 directly and trigger any one of them to performing ranging with each other. Thus in this case the reference UE in the figure below can be UE#1 or UE#2 and then there are only 3 roles.


High-level procedure for ranging service exposure via Reference UE
· 
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86.
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[bookmark: _Hlk114143625]This solution is related to the Key Issue #2: Ranging service operation procedure with the assistance of another UE and the Key Issue #6 on Ranging and sidelink positioning service exposure to a UE.
[bookmark: _Hlk114128610][bookmark: _Hlk114132668][bookmark: _Hlk114129248][bookmark: _Hlk114129782][bookmark: _Hlk114129811]In this solution, a SL Positioning Client UE consumes the Ranging/Sidelink positioning service from an Assistant Reference UE. The Assistant UEReference UE uses the direct discovery procedure as specified in clause 6.3.2.1 of TS 23.304 [4] to expose its Ranging/Sidelink positioning service for the SL Positioning Client UE. The SL Positioning Client UE is not required to be Ranging/Sidelink positioning capable. As described in the following Figure 6.10.1.1-1, the SL Positioning Client UE performs the Ranging/Sidelink positioning service provider (e.g. a Reference UE)Assistant UE discovery and selection based on the Ranging information in the discovery message. The Ranging information may include the role indication (i.e. " Ranging/Sidelink positioning service provider Assistant UE"), Ranging/Sidelink positioning service providerAssistant UE's ranging capability, the level of ranging accuracy, ranging method and info of the list of UEs that the Ranging/Sidelink positioning service providerAssistant UE can range with. After that, the SL Positioning Client UE invokes the Ranging/Sidelink positioning service provided to by the selected Ranging/Sidelink positioning service providerAssistant UE, and requestsing the Ranging result between UE1 and UE2. The Ranging/Sidelink positioning service providerAssistant UE performs the Ranging procedure with UE1 and with UE2 respectively based on the solutions of KI#4, and calculates the ranging result between UE1 and UE2 based on the ranging result between UE1 and itself and the ranging result between UE2 and itself. This ranging service exposure can be simplified for the following figure if SL Positioning Client UE can reach UE#1 or UE#2 directly and trigger any one of them to performing ranging with each other. Thus in this case the reference UE in the figure below can be UE#1 or UE#2 and then there are only 3 roles.


 
Figure 6.10.1.1-1: High-level procedure for ranging service exposure via Assistant UEReference UE
Furthermore, Iin this solution, the SL Positioning Client UE canmay be replaced by one of UE1 and or UE2. For this case, the Ranging/Sidelink positioning service provider mentioned on above is considered as the Assistant UE and the procedures of the Ranging service exposure can be reflected by the following figure 6.10.1.1-2.


Figure 6.10.1.1-2: High-level procedure for ranging service exposure via Assistant UE
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Figure 6.10.2.1-1a: High-level procedure of Ranging/Sidelink Positioning exposure with Model A discovery
[bookmark: _Hlk114131412][bookmark: _Hlk114131514]1.	The Assistant UERanging/Sidelink positioning service providers (e.g. Reference UE#1 and UE#2) performs the model A discovery as specified in clause 6.3.2.1 of TS 23.304 [4], the announcement message may include the Assistant UEReference UE info, role indication (i.e. "Ranging/Sidelink positioning service providerAssistant UE"), ranging service code and Ranging exposure info. Ranging exposure info may include the list of UEs info that the Assistant UEReference UE can perform the Ranging and Sidelink positioning with, and the level of the ranging accuracy.
2.	If a SL Positioning Client UE has the requirement to invoke the Assistant UE's ranging service to obtain the ranging result between UE#1 and UE#2, based on the Ranging exposure info, the SL Positioning Client UE performs the Ranging/Sidelink positioning service providersAssistant UE discovery and selection. For the selected Assistant Reference UE, the SL Positioning Client UE may perform the direct link establishment procedure with Assistant UE.
3.	To invoke the Assistant selected Reference UE's ranging service, the SL Positioning Client UE sends a ranging service request to Assistant UE via the PC5 message to request the, requesting Ranging estimation/result of between UE1 and UE2. In addition, the PC5 message may include the SL Positioning Client UE info, Assistant Reference UE info.
4.	After receiving the Ranging service request from the SL Positioning Client UE, the Assistant Reference UE may perform the authentication procedure to determine whether the SL Positioning Client UE is authorised to invoke this Ranging service (e.g. to obtain the ranging result between UE1 and UE2).
Editor's note:	It is FFS on authentication procedure.
5.	If the SL Positioning Client UE is authorised, the AssistantReference UE performs the ranging and positioning procedure with the target UE(s)UE#1 and UE#2 based on the solutions of KI#4.
6.	The AssistantReference UE obtains the ranging measurement of each target UEUE#1 and UE#2 and calculates the Ranging result between the Target UEsUE#1 and UE#2.
7.	After that, Assistant the Reference UE responses to the SL Positioning Client UE with the Ranging service response. The ranging service response includes the ranging result between target UEsUE#1 and UE#2.
The above procedure of Ranging/Sidelink Positioning exposure also is applied to model B discovery for SL Positioning Client UE as described in the following figure 6.10.2.1-1b. During the reference UE discovery and selection (as described in the following step1~3), the SL Positioning Client UE sends the solicitation message to initiate the Reference UE to discover the Target UEs using the solution of KI#3. Only the Reference UE who successfully discover the Target UE will response the SL Positioning Client UE. After that, the SL Positioning Client UE selects one or more Reference UE to consume the Ranging service as described in the following step5~9 which are same as step3~7 in the Figure 6.10.2.1-1a.


Figure 6.10.2.1-1b: High-level procedure of Ranging/Sidelink Positioning exposure with Model B discovery
[bookmark: _Hlk114135154]NOTE:	In this solution, For the above procedure, the SL Positioning Client UE can be one ofreplaced by UE1 and or UE2. In this case, the Ranging/Sidelink positioning service provider (e.g., above Reference UE#1 and Reference UE#2) mentioned above is considered as the Assistant UE.
[bookmark: _Toc100781021][bookmark: _Toc100782246][bookmark: _Toc100782370][bookmark: _Toc100782499][bookmark: _Toc100782628][bookmark: _Toc104299482][bookmark: _Toc112768482][bookmark: _Toc112768770][bookmark: _Toc112769010][bookmark: _Toc112772446][bookmark: _Toc112864121][bookmark: _Toc112865263][bookmark: _Toc112939142]6.10.2.2	Deferred procedures of Ranging service exposure to the SL Positioning Client UE



Figure 6.10.2.2-1: Deferred procedures of Ranging service exposure to the SL Positioning Client UE
1~7.	The step1~5 are similar to the step1~5 of the clause 6.10.2.1. Difference is that the Ranging service request from the SL Positioning Client UE may include the deferred event. The event may be as follows:
-	Periodic ranging: An event where a defined periodic timer expires, then activates a ranging procedure and ranging result report.
Editor's note:	what are the other events that may trigger Ranging/Sidelink positioning service is FFS.
8.	After the step 6, the Assistant Reference UE detects the event.
9.	When the event is detected, the Reference UEAssistant performs the Ranging/Sidelink positioning procedure with UE1/UE1 based on the solution of KI#4.
10.	Reference UEAssistant UE re-calculate the ranging result and reports the ranging result between UE1 and UE2 included in the ranging service response to the SL Positioning Client UE via the PC5 message.
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The solution has impacts on the following entities:
UE(s):
-	Support ranging service exposure.
-	support of invoking the ranging service.
-	support Ranging/Sidelink positioning over the PC5.
* * * * End of changes * * * *
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