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Abstract: This contribution proposes new solution for Ranging devices discovery and ranging procedure in TR 23.700-86.
1.
Introduction
The contribution proposes a new solution for Ranging devices discovery and ranging procedure. Basic idea of this solution refers to the LPP design. On top of PC5-S layer, a Ranging/Sidelink Positioning protocol (RSPP) layer is proposed to be added which is similar to LPP on top of NAS. 
2.
Proposal

It is proposed to capture the following changes into TS 23.700-86.
* * * * First change * * * *

6.X
Solution #X: Ranging devices discovery and ranging procedure
6.X.1
Description

This solution is related to the Key Issue #3 on Ranging/Sidelink Positioning device discovery and Key issue #4: Control of Operations for Ranging/Sidelink positioning.
In this solution, the basic procedure is as follows to enable the Ranging/Sidelink Positioning:

· Ranging/Sidelink Positioning device discovery;

· Direct communication establishment for Ranging/Sidelink Positioning protocol procedure;

· Ranging/Sidelink Positioning procedure.
To realize the Ranging/Sidelink Positioning, in this solution, it is assumed that the design of LPP procedure as specified in clause 6.4 of TS 38.305 [X] can be reused to Ranging/Sidelink Positioning. As explained in KI#4, the signalling between the UEs is mainly for the purpose of Ranging/Sidelink Positioning control (e.g. capability transfer, Assistance Data Transfer, Location Information Transfer, similar to that specified in 6.4 of TS 38.305[X]), and therefore is very similar to the LPP procedure between UE and LMF over NAS. Thus, on top of existing direct communication protocol as specified in clause 6.1 of TS 23.304 [4], and clause 5.2.1 of TS 23.287 [3], a Ranging/Sidelink Positioning layer is proposed to be added to realize the Ranging/Sidelink Positioning protocol procedures which is similar to design of LPP layer.
Editor's Note: It is FFS how the device discovery can be supported with the existing mechanisms specified in TS 23.287 [3] and TS 23.304 [4].  
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Figure 6.X.1-1: Ranging/sidelink Positioning protocol over PC5 reference point
Similar to LPP, the Ranging/Sidelink Positioning Protocol (RSPP) includes the following procedures:

· Procedures related to capability transfer;

· Procedures related to Assistance Data Transfer;

· Procedures related to Location Information Transfer
Editor's Note: It is FFS how the RSPP protocol is transported over PC5 reference points reusing mechanism defined in TS 23.287 [3] and TS 23.304 [4]. 

NOTE: Details of the RSPP procedures in this solution are expected to be developed in RAN WGs.

Editor’s Note: Texts related to RSPP may be further updated once there’s any conclusion in RAN Working Groups.
Editor’s Note: Whether a new Ranging/Sidelink positioning protocol is defined or an enhancement to LPP to support Ranging/Sidelink positioning is defined will be determined by RAN Working Groups.

6.X.2
Procedures of Ranging/Sidelink Positioning for 5G ProSe 
6.X.2.1
General
The following procedures are for UEs that support 5G ProSe PC5 reference point as defined in TS 23.304 [4]. 

Editor's note: Solutions for UE supporting V2X PC5 reference as defined in TS 23.287 [4] may be provided in other solutions. 

Existing Model A and Model B direct discovery as specified in clause 6.3.2.1 of TS 23.304[4] are reused as basis for Ranging/Sidelink Positioning devices discovery.

Existing Unicast mode 5G ProSe Direct Communication establishment procedure as specified in clause 6.4.3 of TS 23.304 [4] are reused as basis for RSPP procedure. 
Editor’s Note:
It is FFS how to determine which UE would be the Reference UE. 
6.X.2.2
Procedures of Ranging/Sidelink Positioning between 2 UEs with Model A discovery
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Figure 6.x.2.2-1: High-level procedure of Ranging/Sidelink Positioning with Model A discovery
In this procedure, Reference UE and Target UE can take the design of UE Assisted and UE Based Positioning Procedure as specified in clause 6.11.1 of TS 23.273 [Y] to enable the Ranging/Sidelink Positioning.
1.
The Target UE sends an Announcement message. The Announcement message may include the Type of Discovery Message, Target UE info, Ranging/Sidelink Positioning service Code and Target UE capability (e.g. ranging support). 
2.
Reference UEs monitor the Announcement message. If the Target info is the Reference UE to be discovered, the Reference UEs have the interests on the Ranging service and support the Ranging/Sidelink Positioning capability of the Target UE if any, the Reference UE performs the direct PC5 link establishment procedure with target UE as described in clause 6.4.3.1 of TS 23.304 [4]. 
3.
After the Direct communication link establishment between Reference UE and Target UE, the Reference UE and the Target UE perform the RSPP procedure to obtain the ranging result of Target UE. The RSPP message is as a RSPP container in the PC5-S message and is transparent to the PC5-S layer.
NOTE:
Reference UE can also initiate the discovery procedure to discover a Target UE.

6.X.2.3
Procedures of Ranging/Sidelink Positioning between 2 UEs with Model B discovery
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Figure 6.x.2.3-1: High-level procedure of Ranging/Sidelink Positioning with Model B discovery
In this procedure, Reference UE and Target UE can take the design of UE Assisted and UE Based Positioning Procedure as specified in clause 6.11.1 of TS 23.273 [Y] to enable the Ranging/Sidelink Positioning.
1.
The Target UE sends a Solicitation message. The Solicitation message may include Type of Discovery Message, Ranging/Sidelink Positioning service Code, Observer info, Target info, and Reference UE capability.

2.
Target UE monitors the Solicitation message. If the Target UE decides to be discovered and ranged based on the included Target info and the Reference UE capability in the Solicitation message, the Target UE responds to the Reference UE with a Discovery response message. The Discovery response message may include the Target UE capability.
3.
After the target UE discovery, the Reference UE performs the PC5 Unicast communication establishment with target UE.

4.
After the Direct communication link establishment between Reference UE and Target UE, the Reference UE and the Target UE perform the RSPP procedure to obtain the ranging result of Target UE. The RSPP message is as a RSPP container in the PC5-S message and is transparent to the PC5-S layer.
NOTE:
Reference UE can also initiate the discovery procedure to discover a Target UE.
6.X.3
Impacts on Existing Nodes and Functionality
The solution has impacts on the following entities:

UE(s):
-
Support the RSPP over PC5 reference point.

* * * * End of change * * * *
[image: image4.png]



3GPP

SA WG2 TD


Target UE
Reference UE
1.Discovery solicitation message (Target info, application code, Refrence UE capability)
2.Discovery Response message (Target info, Application code, Target UE capability) )
3. Direct communication establishment as described in TS23.304
4. RSPP Procedure
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Reference UE
Target UE
1.Announcement message (Target info, application code, Target UE capability) )
3. RSPP Procedure
2. Direct communication establishment as described in TS23.304



