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Abstract: This paper proposes to update the procedure to support multiple assistant UEs case. 
1. Introduction/Discussion
In SA2#151E meeting, KI#2 was updated to include the one or more assistant UEs case. So this paper proposes to update the procedure to support multiple assistant UEs case.
Two options for Assistant UE selection (i.e., by UE1 or UE2) are proposed, and the final conclusion should be aligned to UE-to-UE Relay selection solution (i.e., relay selection by Source UE or Target UE) in FS_5G_ProSe_Ph2.
This paper also proposes the determination of ranging method for each direct ranging and the usage of the ranging time to get accurate ranging result.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc104299512]6.16	Solution #16: Solution for ranging operation with assistant UE(s)
[bookmark: _Toc104299513]6.16.1	General
This solution resolves Key Issue #2 for Ranging service operation procedure with the assistance of another UEother UEs (e.g. assistant UEs). In particular, this solution presents the procedure of the ranging operation with the assistant UE(s).
[bookmark: _Toc104299514]6.16.2	Functional descriptions
In general, this solution proposes the principles in the ranging operation with the assistant UE(s):
1.	The direct ranging procedure defined by the solutions for KI#4 can be directly used for Assistant UE(s) to get the relative position of the UE1 and UE2 relative to the Assistant UE(s) respectively.
2.	UE1 as the initiator UE performs the ranging result calculation based on the relative position of the UE1 and UE2 relative to the Assistant UE(s).
[bookmark: _Toc104299515]6.16.3	Procedures


Figure 6.16.3-1: High-level procedure for Ranging operation with assistant UE
1.	UE1 and UE2 get the ranging authorization policy from PCF during the registration procedure. The ranging authorization policy may include whether the UE is authorized to perform ranging operation with assistant UE. UE3 (i.e., Assistant UE) gets the ranging authorization policy from PCF during the registration procedure. The ranging authorization policy may include whether the UE is authorized to act as an assistant UE for ranging operation.
2.	When the UE1 gets the ranging request from the application layer, but the direct ranging operation between the UE1 and UE2 cannot be supported, so UE1 will perform assistant UE discovery procedure. Specifically, there are two options:
Option A (Assistant UE selection by UE2): the UE1 sends a discovery message including the ranging indication and UE2 User Info, and if the UE receives the message including the ranging indication and supports as Assistant UE based on the authorization policy in step 1 or its ranging capability, it will generate and send a discovery message including UE2 User Info. After UE2 performs the Assistant UE selection based on e.g., signal strength or whether LOS path exists, and responses to the selected Assistant UE(s). The selected Assistant UE(s) further responses to the UE1.
Option B (Assistant UE selection by UE1): the UE1 sends a discovery message including the ranging indication and UE2 User Info, and if the UE receives the message including the ranging indication and supports as Assistant UE based on the authorization policy in step 1 or its ranging capability, it will generate and send a discovery message including UE2 User Info. When UE2 receives the discovery message from Assistant UE(s), UE2 responses to these Assistant UE(s), and these Assistant UE(s) further responses to UE1. UE1 performs the Assistant UE selection based on e.g., signal strength or whether LOS path exists.
NOTE 1:	The outcome of KI#1 "Support of UE-to-UE Relay" of FS_5G_ProSe_Ph2 described in TR 23.700-33 [18] may be considered to down-select Option A or Option B for a consistent UE action.
3.	UE1 sends the ranging request to the UE2, and the ranging request includes Assistant UE ID(s). Ranging request is sent over PC5 direct connection or UE-to-UE Relay connection.
	When the ranging request from the application layer includes Ranging accuracy, then UE1 can determinate the Ranging accuracy 1 for direct ranging between UE1 and Assistant UE and the Ranging accuracy 2 for direct ranging between UE2 and Assistant UE, by considering the Ranging accuracy. Then the ranging request includes Ranging accuracy 2.
NOTE 2:	Coordination with RAN WGs is needed for the determination of Ranging accuracy 1 and Ranging accuracy 2.
	UE1 may get a scheduled ranging time from application layer or generate a scheduled ranging time locally. The ranging request includes the scheduled ranging time, and then step 4 and step 5 can be performed at the same scheduled ranging time.
4.	The UE1 obtains the relative position of the Assistant UE(s) (named as relative position 1), by triggering the direct ranging procedure defined by the solutions for KI#4 and using Ranging Method 1 based on Ranging accuracy 1. If multiple Assistant UEs are used, the direct ranging procedure can be performed for each Assistant UE.
5.	The UE2 obtains the relative position of the Assistant UE(s) (named as relative position 2), by triggering the direct ranging procedure defined by the solutions for KI#4 and using Ranging Method 2 based on Ranging accuracy 2. If multiple Assistant UEs are used, the direct ranging procedure can be performed for each Assistant UE.
NOTE 3:	Coordination with RAN WGs is needed for the determination of Ranging Method 1/2 based on Ranging accuracy 1/2.
6.	UE2 sends the relative position 2 to the UE1.
NOTE 4:	UE-to-UE Relay connection used in step 3 and step 6 depends on the solutions for KI#1 "Support of UE-to-UE Relay" of FS_5G_ProSe_Ph2 described in TR 23.700-33 [18].
7.	UE1 performs the ranging result calculation according to the relative position 1 and the relative position 2.
[bookmark: _Toc104299516]6.16.4	Impacts on services, entities, and interfaces
UE:
-	The assistance UE(s) discovery.
-	Interaction for ranging request and ranging result.
* * * * End of changes * * * *
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