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1. Discussion 
This contribution proposes an update to Sol#12.
2. Proposal

It is proposed to adopt the following text within 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.
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*** Second Change ***

6.12
Solution #12: LCS-based Ranging Service Exposure 
6.12.1
General

This solution addresses KI#7 as described in clause 5.7 and KI#5 in clause 5.5 by proposing a ranging service exposure solution in the 5GS towards the AF that leverages the existing ProSe-based UE-to-Network Relaying mechanism and the LCS architecture.
6.12.2
Functional descriptions

At a high level, the functional description of this solution can be summarized as follows:
-
A ranging exposure service is proposed enabling a ranging application server hosted at an AF to send a request to the 5GS to trigger a ranging/sidelink positioning operation between two UEs, one of which acts as reference UE the other ones as target UE.

-
The proposed solution leverages the LCS architecture for localization, i.e. GMLC and LMF are both involved in the 5GS procedure triggering the ranging/sidelink positioning given the close relation of ranging and sidelink positioning for a UE with the determination of the UE location. One UE (reference UE) acts as a ProSe UE-to-Network Relay for location reporting.
-
LMF is the entity in charge of performing the interactions with the ProSe Application Server and the PCF.

-
The reference UE is configured or provisioned with special Relay Service Codes (RSCs) authorized for location reporting when acting as a relay.

-
The positioning of the set of UEs not configured as relays (i.e. target UEs) can be performed by the reference UE via sidelink positioning in RAN. This set of UEs are authorized to act as relayed UE for location reporting.
-
The service operation may include a number of ranging/sidelink positioning events related to both distance and direction measurements.
6.12.3
Procedures
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Figure 6.12.3-1: Procedure for LCS-based ranging service exposure
Figure 6.12.3-1 shows a procedure with the proposed service exposure framework towards the application server. The description of the procedure is as follows:
0.
The ProSe capabilities of the UEs are registered with the AMF beforehand. This may include the support for location reporting in addition to other ProSe capabilities. Also the Location Privacy Indication (LPI) defined in TR 38.845 [6] for ProSe based localization can be given by the UE's at this stage, again to the AMF.

1.
Ranging/sidelink positioning service request (via NEF): the ranging application server may contact GMLC directly or via NEF to provide a ranging or sidelink positioning operation request to the 5GS. The request may be for one or multiple target UEs.
The service operations involved in the ranging/sidelink positioning request may reuse and extend the existing NEF/GMLC services (e.g. Nnef_EventExposure_Subscribe, Ngmlc_Location_ProvideLocation) and/or new service operations may be defined if needed. The service operations may include the target and reference UEs, the required Ranging/Sidelink positioning QoS, and a number of events addressing distance and/or direction measurements between the reference and target UEs. The service operations may also indicate threshold(s) for distance and/or direction events. In addition, the service operations may include other event configuration parameter(s) that may be mandatory or optional (e.g. time to trigger, direction orientation, threshold matching direction, measurement frequency, preferred accuracy, privacy preservation).

2.
Setup of location information as per 5GC-MT-LR procedure in TS 23.273 [11], corresponding to steps 2-11 in Figure 6.1.2-1 contained in clause 6.1.2, potentially including new optional inputs as part of the existing service operations accounting for the ranging related events.


The following enhancements of the 5GC-MT-LR procedure in TS 23.273 [11] are required to support ranging/sidelink positioning:
-
Step 5: an AMF service is consumed by GMLC to request ranging/sidelink positioning. The service operation can be Namf_Location_ProvidePositioningInfo with the same enhancements described above for Ngmlc_Location_ProvideLocation or a new service operation could be defined if needed.

-
Step 10: an LMF must be selected that supports ranging/sidelink positioning.

-
Step 11: either the Nlmf_Location service operations should be extended to support ranging/sidelink positioning with the enhancements described for Ngmlc_Location_ProvideLocation service operation or a new service operation should be defined for that purpose.
3.
If not done yet, the LMF checks the ProSe capabilities registered for the UEs in step 0 with the AMF. 
4.
For the UEs supporting ProSe capabilities including also location reporting, the LMF interacts with the ProSe application server (or PCF) to initiate Relay operation for location reporting.
5.
The ProSe AS or PCF may authorize and/or configure UE1 as the reference UE through which the other UEs (similar to ProSe Remote UEs) can relay location information to the 5GC and the LMF. 
The reference UE (acting similar to a ProSe UE-to-Network Relay as specified in TS 23.304 [4]) may be configured or provisioned with special Relay Service Codes (RSCs) authorized for location reporting. This is provided by the PCF, already provisioned in the ME or configured in the UICC.
6.
The ProSe application server (or the PCF) authorizes, configures or provisions other UEs with special RSCs authorized for location reporting. This is provided by the PCF, already provisioned in the ME or configured in the UICC.
7-8. The ProSe Relay Discovery on the UEs identified in Steps 3-5 is conducted with special RSCs based on either model A or Model B as specified in TS 23.304 [19]. Once discovered, the connections between the reference UE and the other UEs are established over PC5. It is not necessary to establish any UP PDU session for such special RSCs between the reference UE (or other UEs) and network as such RSCs may not be associated with any specific PDU session parameters.
9.
The ProSe application server (or PCF) responds or notifies the LMF when the relay configuration is complete.
10.
The LMF sends a ranging/sidelink positioning request to UE1. The request may contain multiple target UEs.
NOTE 1:
UE1 is assumed to be in coverage for this solution.


NOTE 2:
If both UEs are in coverage, LMF decides which of the two UEs is provided with the ranging/sidelink-based positioning request from LMF.


11.
UE1 initiates side-link based positioning over PC5 communication session established in step 9 for the multiple target UEs (as instructed by the LMF in step 11). This may include obtaining position estimates from a multiple UEs, which e.g. would carry out UE based positioning, obtain positioning assistance data from these UEs or execute a side-link based positioning method (and gaining position information of the set of UEs). Whichever method is used, the reference UE will collect this data through the side-link in this step..

12.
UE1 sends the ranging/sidelink positioning measurements and/or results to the LMF. The location information from multiple UEs can be concatenated into a fewer positing protocol messages at the reference UE, in order to save signalling overhead.
13.
The LMF forwards the ranging/sidelink positioning results to the AMF.

14.
The AMF forwards the ranging/sidelink positioning results to the GMLC.

15.
The GMLC exposes the ranging/sidelink positioning results to the ranging application server via NEF with the response operation of the service employed in step 1.

6.12.4
Impacts on services, entities, and interfaces

GMLC

-
Support for ranging/SL positioning request for one or multiple UEs with corresponding events

LMF
-
Support for ranging/SL positioning request for one or multiple UEs with corresponding events

-
LMF obtaining the UE's ProSe capability from AMF
-
To support interactions with the ProSe Application Server and PCF.
AMF
-
To register the support for location reporting as part of ProSe capabilities from the UE.
UE

-
Support to send/receive ranging/SL positioning request to/from LMF

-
Support to request ranging/SL positioning service from 5GS
-
As a reference UE (similar to a ProSe UE-to-Network Relay) to be able to interpret RSCs for location reporting.

-
As a reference UE to be able to concatenate location information of other UEs as LPP messages towards 5GC.

-
As a target UE (similar to ProSe Remote UE) to be able to interpret RSCs for location reporting.

*** End of the change ***
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