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Abstract of the contribution: This contribution proposes a new solution on Common Ranging/Sidelink positioning service exposure.
1.
Discussion
The overall procedure of Ranging/Sidelink positioning consists of the following steps:

· Ranging/Sidelink positioning request/response (e.g. received from/sent to third party UE, AMF, LMF)

· Measurement between 2 UEs or between one UE and multiple UEs

· Result calculation (e.g. at Location server UE or at LMF, or at both)
A Location Server UE supports at least one of the following functionalities:

· Receive/send Ranging/Sidelink positioning request/response from/to UE or LMF

· Result calculation

Either service is triggered by UE or Application server, Result calculation can be performed at Location server UE, at LMF, or at both. However, involving LMF for the result calculation should be avoided as much as possible to reduce the delay and complexity in the network.
A solution is proposed to resolve both KI#6 and KI#7.
2.
Text proposal
It is proposed to agree the following changes to TR 23.700-86:
* * * * First change * * * *

6.0
Mapping of solutions to key issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of solutions to key issues
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* * * * Next change (all the texts are new) * * * *

6.X
Solution #X: Common Ranging/Sidelink positioning service exposure
6.25.1
General

This solution is to address KI#6 and KI#7.

The overall procedure of Ranging/Sidelink positioning consists of the following steps:

· Ranging/Sidelink positioning request/response (e.g. received from/sent to third party UE, AMF, LMF)

· Measurement between 2 UEs or between one UE and multiple UEs

· Result calculation (e.g. at Location server UE or at LMF, or at both)
A Location Server UE supports at least one of the following functionalities:

· Receive/send Ranging/Sidelink positioning request/response from/to UE or LMF

· Result calculation

Either service is triggered by UE or Application server, result calculation can be performed at Location server UE, at LMF, or at both. However, involving LMF for the result calculation is expected to be avoided as much as possible to reduce the delay and network complexity. Before it is determined to use LMF, try to perform the procedure on the UE side first. If at some step UE determines to sort help from network, then proper LMF is selected and involved.
6.25.2
Functional descriptions

In a Ranging/Sidelink positioning procedure, Location Server UE functionalities (i.e. Receive/send Ranging/Sidelink positioning request/response from/to UE or LMF and Result calculation) have to be performed. If neither Ranging/Sidelink positioning UEs (i.e. reference UE and target UE) supports Location Server UE functionalities, a Location server UE has to be discovered. The Ranging/Sidelink positioning UEs interact with the Location Server UE for transmitting the measurement data and the result.

However, if no Location Server UE in proximity can be discovered, the Ranging/Sidelink positioning UE has to notify the network to select a proper LMF for result calculation.

In a network based solution, Ranging/Sidelink positioning UE receives the Ranging/Sidelink positioning request from its serving AMF. The AMF may receive a Ranging/Sidelink positioning request from LMF, a third party UE, GMLC, or NEF.
In a non-network based solution, Ranging/Sidelink positioning UE receives the Ranging/Sidelink positioning request from a third party UE directly over PC5.

In both cases, when Ranging/Sidelink positioning UE receives the request, it starts to discover the other Ranging/Sidelink positioning UE. After the other UE is successfully discovered, they exchange capabilities.

If Location Server UE functionalities are supported by either one, the further measurements and result calculations will only be performed by the 2 UEs; otherwise, the Ranging/Sidelink positioning UE discovers a Location Server UE, using either Mode A or Mode B ProSe discovery by indicating the capability of Location Server UE for the discovery, so that only a UE supporting Location Server functionalities is discovered. 
Ranging/Sidelink positioning UE may be provisioned or pre-configured with a Location Server UE ID, in that case, the Ranging/Sidelink positioning UE discovers the Location Server UE based on the preconfigured ID. If multiple Location Server UEs are discovered, the Location Server UE is selected based on their capabilities, the pre-configured Location Server UE ID, the distance, and the signaling strength.
6.25.3
Procedures
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Figure 6.25.3-1 Procedure of common Ranging/sidelink positioning exposure (network based solution) 

1. UE1’s serving AMF receives a Ranging/Sidelink positioning service request from the third party UE or a 5GC NF
2. If no operator policy indicating the use of LMF, the AMF sends the request to UE1.

3. UE1 discovers UE2. UE1 and UE2 exchange their capabilities to determine if it is necessary to use a Location Server UE:

- if neither UE1 nor UE2 supports Location Server functionalities, UE1 or UE2 discovers a Location Server UE
- otherwise, no need to discover the Location server UE, and step 4 is skipped.

4. UE1 or UE2 or both discover a Location Server UE using either Mode A or Mode B ProSe discovery by indicating the capability of Location Server UE for the discovery. If multiple Location Server UEs are discovered, the Location Server UE is selected based on their capabilities, the pre-configured Location Server UE ID, the distance, and the signaling strength.
Option A (start) 

5. If a Location Server UE is successfully selected, Ranging/Sidelink positioning measurement and result calculation are performed among UE1, UE2 and the selected Location Server UE (if needed). 

6. UE1 responds to AMF with the Ranging/Sidelink positioning result.
Option A (end)

Option B (start)

7. If UE1 and UE2 fail in discovering and selecting a Location Server UE, UE1 notifies AMF that no Location Server UE is available.

8. AMF determines to involve LMF.

9. A LMF is selected and Ranging/Sidelink positioning measurement and result calculation are performed among UE1, UE2 and the selected LMF.

Option B (end)

10. AMF sends the Ranging/Sidelink positioning result to the third party UE or a 5GC NF.
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Figure 6.25.3-2 Procedure of common Ranging/sidelink positioning exposure (non-network based solution)
1. UE1 receives a Ranging/Sidelink positioning service request from the third party UE

2. UE1 discovers UE2. UE1 and UE2 exchange their capabilities to determine if it is necessary to use a Location Server UE:

- if neither UE1 nor UE2 supports Location Server functionalities, UE1 or UE2 discovers a Location Server UE
- otherwise, no need to discover the Location server UE, and step 3 is skipped.

3. UE1 or UE2 or both discover a Location Server UE using either Mode A or Mode B ProSe discovery by indicating the capability of Location Server UE for the discovery. If multiple Location Server UEs are discovered, the Location Server UE is selected based on their capabilities, the pre-configured Location Server UE ID, the distance, and the signaling strength.

Option A (start) 

4. If a Location Server UE is successfully selected, Ranging/Sidelink positioning measurement and result calculation are performed among UE1, UE2 and the selected Location Server UE (if needed). 

5. UE1 responds to AMF with the Ranging/Sidelink positioning result

Option A (end)

Option B (start)

6. If UE1 and UE2 fail in discovering and selecting a Location Server UE, UE1 send the Ranging/Sidelink positioning request to the AMF, which may include a indication that no Location Server UE is available.

7. AMF determines to involve LMF.

8. Ranging/Sidelink positioning measurement and result calculation are performed among UE1, UE2 and the selected LMF.

9. AMF sends the Ranging/Sidelink positioning result to UE1.

10. AMF sends the Ranging/Sidelink positioning result to the third party UE.

Option B (end)
6.25.4
Impacts on services, entities, and interfaces
The solution has impacts in the following entities and interfaces:

· UE: supports initiating Ranging/SL Positioning procedure;  receives Ranging/SL Positioning service request from AMF or the third UE;  sends Ranging/SL Positioning result to AMF or the 3rd UE, Location server functionalities; location server UE discovery and selection; notification to 5GC that no Location Sever UE is available.
· AMF: receives and forwards the Ranging/SL Positioning service request to the UE1;  receives and forwards the Ranging/SL Positioning result to the third party UE, handle notification about no available Location Sever UE.
· NAS: supports transmission of Ranging/SL Positioning service request and Ranging/SL Positioning result; notification to 5GC that no Location Sever UE is available.
· PC5: supports transmission of Ranging/SL Positioning service request and Ranging/SL Positioning result.
* * * * End of change * * * *[image: image3.png]
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