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Abstract: This contribution proposes a new solution for Key Issue #7 on Ranging/Sidelink Positioning service exposure to Application server and for network assisted sidelink positioning TR 23.700-86.
1.
Introduction
The contribution proposes a new solution for Key Issue #7 on Ranging/Sidelink Positioning service exposure to Application server and for network assisted sidelink positioning.
In this solution, it takes design of the MT-LR procedure for the commercial location service as basis for the server to invoke the Ranging/Sidelink Positioning service provided by the 5GS.

This solution requires the 5GS to provide the assistant on the Ranging/Sidelink Positioning between target UEs. Target UEs perform the Ranging/Sidelink Positioning based on the assistant information from the 5GS and provides the ranging result or ranging information to the network. the network may further need to calculate the final ranging result and provide the ranging result to server. In addition, when performing the Ranging/Sidelink Positioning exposure, the private check is needed about Ranging/Sidelink Positioning.
2.
Proposal
It is proposed to capture the following changes into TS 23.700-86.
* * * * First change * * * *

6.X
Solution #X: Ranging service exposure to server
6.X.1
Description

This solution is related to the Key Issue #7 on Ranging/Sidelink Positioning service exposure to Application server and for network assisted sidelink positioning.
For the Ranging/Sidelink Positioning service exposure to Application server, it requires that the 5GS is able to provide the Ranging/Sidelink Positioning service to the Application server for obtaining the Ranging/Sidelink Positioning information (e.g. relative distance) between target UEs. To obtain this requirement, it needs the network assistance. In this solution, the network assistance can be reflected in the following aspects:
-
Determine the role, i.e., who is observer UE or Target UE;
-
Provide the Ranging/Sidelink Positioning assistant data;
-
Obtain or calculate Ranging/Sidelink Positioning results.
6.X.2
Procedures of NW assistant Ranging service exposure to server 
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Figure 6.x.2.1-1: High-level procedure of Ranging/Sidelink Positioning with Model A discovery
This procedure basically takes the 5GC-MT-LR Procedure for the commercial location service as specified in clause 6.1.2 of TS23.273 as basis.
1.
AF (via NEF) sends a request to the GMLC for obtaining the Ranging/Sidelink Positioning information (e.g. relative distance) between 2 UEs with target UE’s GPSI.
2.
The GMLC invokes the Nudm_SDM_Get service operation towards the UDM of the 2 UEs to get the privacy settings of the UE identified by its GPSI or SUPI. The UDM returns the target UEs Privacy setting of the UE. The (H)GMLC checks the UE Ranging/Sidelink Positioning privacy profile. If the 2 UEs are not allowed to be Ranged/Sidelink Positioned, the following steps 3-11 are skipped.

3.
The GMLC invokes a Nudm_UECM_Get service operation towards the UDM of the 2 UEs with GPSI or SUPI of the 2 UEs. The UDM returns the network addresses of the current serving AMF of the 2 UEs.
Editor Note:
It is FFS on how to consider serving AMF of the 2 UEs is different.
4.
The GMLC invokes the Namf_Location_ProvideRanging_Sidelink positioningInfo Rquest service operation towards the AMF to request the Ranging/Sidelink Positioning information of the 2 UEs.
5.
If the UE is in CM-IDLE, the AMF initiates a network triggered Service Request procedure as defined in clause 4.2.3.3 of TS 23.502 to establish a signalling connection with the UE.
6.
If there is privacy check requirement, the UE must either be notified or notified with privacy verification. The 2 UEs notify its user the Ranging/Sidelink Positioning request and provide the checked result to the AMF.
7. If granted in step6, the AMF perform the LMF selection with supporting Ranging/Sidelink Positioning capable consideration.

8.
The AMF invokes the Nlmf_Location_Determine Ranging/Sidelink Positioning service operation towards the LMF to request the Ranging/Sidelink Positioning information of the 2 UEs.
9.
After receiving the AMF request in step 8, the LMF perform the NW assistant Ranging/Sidelink Positioning with the 2 UEs. The LMF may provide the NW assistant data over the sidelink to the 2 UEs. With the NW assistant data, the 2 UEs may perform Ranging/Sidelink Positioning directly without the need on control plane establishment between the 2 UEs. Additionally, in the NW assistant Ranging/Sidelink Positioning procedure, the LMF may perform the following aspects:

-
LMF obtains the Ranging/Sidelink Positioning capability of the 2 UEs, similar to the Procedures related to capability transfer in clause 5.1 of TS37.355;
-
LMF determines the role of the 2 UEs; which one takes the role of observer UE, which one takes the role of Target UE.
-
LMF determines and sends the Ranging/Sidelink Positioning assistant data (PRS configuration) to the UEs, which is similar to the Procedures related to Assistance Data Transfer in clause 5.2 of TS37.355.
-
LMF obtain the Ranging/Sidelink Positioning location information, similar to the Procedures related to Location Information Transfer in clause 5.3 of TS37.355;

-
LMF calculates the Ranging/Sidelink Positioning result between the 2 UEs.

10.
After performing the NW assistant Ranging/Sidelink Positioning procedure, the LMF returns the Nlmf_Location_Determine Ranging/Sidelink Positioning response towards the AMF to return Ranging/Sidelink Positioning result between the 2 UEs.
11.
The AMF returns the Namf_Location_ProvideRanging_Sidelink positioningInfo Reponse towards the GMLC return Ranging/Sidelink Positioning result between the 2 UEs.
12.
The (H)GMLC sends the location service response to the AF (via the NEF) with the Ranging/Sidelink Positioning result between the 2 UEs.
6.X.3
Impacts on Existing Nodes and Functionality
The solution has impacts on the following entities:

LMF:
-
Support NW assistant Ranging/Sidelink Positioning procedure.
AMF:
-
LMF selection with NW assistant Ranging/Sidelink Positioning support.
GLMC:
-
support check the UE privacy profile of supporting Ranging/Sidelink Positioning.
NEF:
-
support Ranging/Sidelink Positioning service exposure.
UDM:
-
support UE privacy profile of supporting Ranging/Sidelink Positioning subscription.
Annex: NW assistant Ranging/Sidelink Positioning procedure
Annex A
Procedures related to Ranging/Sidelink Positioning capability transfer
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Figure 1: Ranging/Sidelink Positioning Capability Transfer procedure

1.
The LMF sends a Ranging/Sidelink positioning capability request to obtain the 2 UEs capability(method).
2.
The UEs responds to LMF with the Ranging/Sidelink positioning capability.
Annex B
Procedures related to Ranging/Sidelink Positioning Assistance data transfer
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Figure 5.2.1-1: Ranging/Sidelink Positioning Assistance data transfer procedure

1.
The UEs sends a Ranging/Sidelink positioning assistant data request to the LMF for obtaining e.g. UEs PRS configuration over sidelink.

2.
The LMF responds to UE with the Ranging/Sidelink positioning assistant data.

Annex C
Procedures related to Ranging/Sidelink Positioning Location Information transfer
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Figure 5.3.1-1: Ranging/Sidelink Positioning Location Information transfer procedure

1.
The LMF sends a Ranging/Sidelink Positioning Location Information request to obtain the 2 UEs the measurement info over sidelink.

2.
The UEs responds to LMF with the Ranging/Sidelink Positioning Location Information.
* * * * End of change * * * *
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