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Abstract: This paper proposes to update Sol#3, by adding RSPP procedure and protocol stack to make the solution complete.
1. Introduction/Discussion
This paper proposes to update Sol#3 by adding RSPP procedure and protocol stack to make the solution complete, and also clarify Ranging/Sidelink Positioning initiation procedure is defined in SA2 and RSPP related procedure is defined in RAN WG.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc100782326][bookmark: _Toc100782450][bookmark: _Toc100782579][bookmark: _Toc104257732][bookmark: _Toc104257906][bookmark: _Toc104299430]6.3	Solution #3: Solution for direct ranging operation
[bookmark: _Toc100782327][bookmark: _Toc100782451][bookmark: _Toc100782580][bookmark: _Toc104257733][bookmark: _Toc104257907][bookmark: _Toc104299431]6.3.1	General
This solution resolves Key Issue #4 for Operation controls for Ranging/Sidelink positioning. In particular, this solution tries to solve what coordination and configuration information are exchanged between the UEs, and how to exchange the coordination and configuration information and the ranging results between the UEs.
In general, this solution proposes three steps in the direct Ranging operation:
-	The upper layer (e.g. Ranging layer) initiates the ranging session by sending ranging request/response message (i.e., Ranging/Sidelink Positioning initiation procedure) and performs the ranging parameter coordination between the UEs, and the upper layer provides the ranging configuration to the AS layer. The ranging parameterconfiguration includes the Ranging role (Reference UE or Target UE), one time or period ranging, ranging for distance or direction measurement or both, ranging QoS/accuracy.
-	Ranging/Sidelink Positioning Protocol (RSPP) procedure is performed e.g., for Ranging Capability Transfer, Ranging Assistance Data Transfer, and Ranging Location Information Transfer between the UEs. RSPP message is carried by a new kind of PC5-S message, and the details of the RSPP procedure are expected to be developed and defined in RAN WGs.
-	The upper layer provides the ranging configuration to the AS layer. The lower layer (e.g. AS layer) transmits or receives Ranging signalling and performs measurements according to the ranging configuration;
-	The UE calculates the ranging results, and the ranging results could be shared between the UEs via the upper layer.
This solution proposes to add a RSPP protocol on top of existing PC5-S protocol as specified in clause 6.1.1.2.2 of TS 23.304 [4], and clause 6.1.2 of TS 23.287 [3].


Figure 6.3.1-1: Ranging/sidelink Positioning protocol over PC5 reference point
[bookmark: _Toc100782328][bookmark: _Toc100782452][bookmark: _Toc100782581][bookmark: _Toc104257734][bookmark: _Toc104257908][bookmark: _Toc104299432]6.3.2	Procedures


[bookmark: _MON_1723464872]
Figure 6.3.2-1: high-level procedure for Ranging operation control
1.	UE1 and UE2 may get the ranging authorization policy and parameters from PCF during the registration procedure. The ranging authorization policy and parameters may include whether the UE is authorized as Reference UE or Target UE.
2.	When the UE1 gets the ranging request from the application layer, other UE or 5GC NF, UE1 can discovery UE2 by using the solutions for KI#3 Ranging/Sidelink Positioning device discovery.
3.	UE1 and UE2 can perform the PC5 connection establishment, as defined in TS 23.304 [4].
NOTE:	PC5 connection is established for the signalling interaction of ranging parameters between two UEs. This step is optionally needed only when Ranging/Sidelink positioning is between two UEs.
4.	UE1 sends the ranging request to the UE2 to initiate the ranging session and also negotiate the ranging parameters, and the ranging request can be a new PC5-S signalling carried by the PC5 connection. The ranging request includes the ranging parameters, e.g. the Ranging role (Reference UE or Target UE), one time or period ranging, ranging for distance or direction measurement or both, ranging QoS/accuracy.
Editor's note:	The parameters coordinated between the 2 UEs will be further evaluated.
	UE1 can determinate the Ranging role based on the ranging authorization in step 1 or ranging capability (capability as Reference UE or Target UE). For example, the UE1 decides to act as Reference UE, then the Ranging role means that "I am Reference UE" or "you are Target UE".
	UE1 can get the one time or period ranging, ranging for distance or direction measurement or both from the application layer when the application layer sends the ranging request to the upper layer (e.g. Ranging layer).
5.	UE2 sends the ranging response to the UE1. If UE2 wants to change the Ranging role (e.g. UE2 wants to act as Reference UE), for example due to its ranging capability, a new Ranging role is included.
	Step 4 and Step 5 can be regard as Ranging/Sidelink Positioning initiation procedure.
6.	UE1 and UE2 perform the RSPP procedure to exchange the coordination information, e.g. the Ranging Capability Transfer and Ranging Assistance Data Transfer. The details are expected to be defined in RAN WGs.
67.	The upper layer of each UE provides the ranging configuration to the AS layer. The ranging configuration includes the Ranging role (Reference UE or Target UE), one time or period ranging, ranging for distance or direction measurement or both, ranging QoS/accuracy.
78.	The AS layer of each UE transmits or receives Ranging signalling according to the ranging configuration, and the Reference UE calculates the ranging results. For example, for direction measurement, Target UE transmits Ranging signalling and Reference UE receives it accordingly.
Editor's note:	Coordination with RAN WGs is needed on whether and how the ranging configuration is used.
89.	The ranging results could be shared between the UEs via e.g. the PC5-S signalling.
[bookmark: _Toc100782329][bookmark: _Toc100782453][bookmark: _Toc100782582][bookmark: _Toc104257735][bookmark: _Toc104257909][bookmark: _Toc104299433]6.3.3	Impacts on services, entities, and interfaces
UE:
-	Receives the ranging authorization policy and parameters from PCF;
-	Inter-layer communication regarding the configuration for ranging operation;
-	Inter-UE communication regarding parameters negotiation for ranging service and possibly further sharing of the ranging results.
* * * * End of changes * * * *
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