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Abstract of the contribution: This contribution proposes a new solution on Network assisted sidelink positioning for partial coverage for Study on Ranging based services and sidelink positioning. 
1.
Discussion
KI#5 has been defined on developing solutions for a UE in or out of network coverage to use Sidelink Positioning to obtain relative positioning with a second UE which is in network coverage, with the following objectives:

-
Discovery of the second UE with capabilities that offers Sidelink Positioning and/or Uu based positioning to support Network assisted Sidelink Positioning for in network coverage and partial network coverage.

-
Discovery of network capability that offers Network assisted Sidelink positioning for UE in network coverage and partial network coverage.

-
Signalling needed to support Sidelink positioning including both UE-based positioning and network-assisted/based positioning.
This paper proposes a solution for KI#5 to address the issue when the UE is out of network coverage, i.e. the case of partial coverage.
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
	
	Key Issues

	Solutions
	1
	2
	3
	4
	5
	6
	7
	8

	1
	X
	
	
	
	
	
	
	X

	2
	X
	
	
	
	
	
	
	

	3
	
	
	
	X
	
	
	
	

	4
	
	
	X
	X
	
	
	
	

	5
	
	
	X
	X
	
	
	
	

	6
	
	
	
	
	X
	
	
	

	7
	
	
	
	
	X
	
	
	

	8
	
	
	
	
	X
	
	
	

	9
	
	
	
	
	
	X
	
	

	10
	
	
	
	
	
	X
	
	

	11
	
	
	
	
	
	X
	
	

	12
	
	
	
	
	
	
	X
	

	13
	
	
	
	
	
	
	X
	

	14
	X
	X
	X
	X
	X
	X
	X
	X

	X
	
	
	
	
	X
	
	
	


* * * * Next change * * * *

6.X
Solution #X: Network assisted sidelink positioning for partial coverage
6.X.1
General

This solution is to address KI#5.
A UE out of coverage may be a UE not registered to the network or a UE temporarily unreachable. It may be in a known area, e.g. a factory or a campus, or not be in a known area, an application server may want to know its accurate location. 
When a UE is out of coverage, positioning directly over Uu is not possible, communication between the UE and 5GC is not possible, either. 

When 5GC determines that a UE is out of network coverage, it can consider to use Network assisted Sidelink Positioning to estimate UE location.

Since Network assisted Sidelink Positioning requires Ranging/Sidelink positioning between the UE and a Network assisted UE, a Network assisted UE needs to be determined. Network assisted UE has to be in proximity of the UE out of coverage; however, UE should not be assumed to proactively discover a Network assisted UE, because it doesn’t know when a location service request comes.
6.X.2
Functional descriptions
A location service request for a UE may be sent to GMLC by an application server (via NEF) or a LCS client, and GMLC forwards the service request to an AMF. The serving AMF needs to be determined by the GMLC when UE is out of coverage.
UE out of coverage can be determined by GMLC or AMF, who will then triggers Network assisted Sidelink Positioning to locate a UE based on serving AMF address retrieval result or paging result:

· Case 1: When GMLC retrieves AMF address from the UDM with SUPI of this UE and no network address of the current serving AMF is returned

· Case 2: When UE’s serving AMF identifies that UE is in CM-IDLE state and paging couldn’t be successful

For Case 1, if Application server knows about the target area the UE is present, it provides in the LCS service request the target area to the GMLC, and the GMLC maps the target area into Cell ID/gNB ID/TAI and derives the serving AMF which can serve that area.
For Case 2, serving AMF is determined based on the successful retrieval of AMF address from the UDM. 
The serving AMF of the UE/target area is responsible for discovery/selection the network assisted UE, which can be achieved in 2 steps:
1. Provision of network assisted UE candidates: AMF may be preconfigured with list of network assisted UE, assuming those network assisted UE are nomadic, or if UE provides its capability of being network assisted UE during registration, AMF stores it into UE contexts. AMF selects network assisted UE candidates from the preconfigured list or based on UE capability.

2. Selecting serving Network assisted UE(s) from the list of network assisted UE candidates: If target area is provided, AMF selects one or multiple network assisted UE(s) based on the target area identified by Cell ID/gNB ID/TAI. If last known cell ID of the target UE is provided, AMF selects one or multiple network assisted UE(s) based on the cell ID.
The AMF then selects an LMF supporting Network assisted Sidelink Positioning as the serving LMF of the selected network assisted UE and sends the LCS service request to the LMF with providing UE ID and one or multiple network assisted UE ID.

When both UE ID and one or multiple network assisted UE ID are received, the LMF performs Network assisted Sidelink Positioning, including: 

· Discovery of the UE by the one or multiple network assisted UE over PC5. LMF can decide to stop discovery when one or multiple network assisted UE has reported successfully discovery of the UE.
· Measurement and deriving UE location from:

· Ranging/Sidelink positioning result/measurement data between UE and one or multiple network assisted UE
· Uu positioning result/measurement data of one or multiple network assisted UE
6.X.3
Procedures
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6.X.3.2-1 Procedure of network assisted sidelink positioning for partial coverage
0. Network assisted UE provides its Network assisted Sidelink positioning capability in the registration request to the AMF, and AMF stores it in the UE context.
1. GMLC receives a LCS service request from the AF/LCS client, the request may include a target area the UE presents. GMLC checks service authorization and privacy with UDM.
2. GMLC retrieves serving AMF of target UE from UDM. If no AMF address is returned and a target area is provided in the LCS service request, GMLC determines to use Network assisted sidelink positioning to locate the target UE. GMLC maps the target area into Cell ID/gNB ID/TAI, based on which derives the serving AMF which can serve that area as the serving AMF of the network assisted UE. If an AMF address is returned, GMLC selects the AMF as the serving AMF of the target UE.

3. GMLC sends the LCS service request to the selected AMF, which includes the Cell ID/gNB ID/TAI of the target area if it is available.
NOTE: When the AMF is derived based on Cell ID/gNB ID/TAI identifying the target area and multiple AMFs are derived, the LCS service request may be sent to some or all AMFs.
4. If the UE is in CM IDLE state, 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. When the AMF is derived based on Cell ID/gNB ID/TAI identifying the target area, no UE state is available, this step is skipped.
5. If the UE couldn’t be successfully paged at step 4, AMF determines to invoke network assisted sidelink positioning to locate the UE. AMF selects one or multiple network assisted UE based on UE capability, cell ID/gNB ID/TAI of the target area, the last known cell ID of the target UE and the pre-configuration information.
6. AMF selects a LMF capable of network assisted sidelink positioning.

7. AMF sends the LCS service request to the LMF which includes target UE ID and one or multiple network assisted UE ID(s)
Editor’s Note: The security issue, e.g. whether the selected list of network assisted UE is allowed to have the Ranging/SL positioning information of the target UE, is FFS, which will be evaluated in SA3. 
8. When both UE ID and one or multiple network assisted UE ID(s) are received in the LCS service request, LMF sends the Ranging/Sidelink positioning request to one or multiple network assisted UE(s) to trigger the Ranging/Sidelink positioning procedure.

9. Network assisted UE triggers the Ranging/Sidelink positioning procedure, which includes the discovery and service operation procedure over PC5.

10. Network assisted UE reports the Ranging/Sidelink positioning measurement or result to the LMF. LMF may receive measurement or result reporting from multiple Network assisted UEs, LMF can determine whether to stop the further reporting from other Network assisted UEs based on QoS requirement or pre-configuration. 

11. LMF triggers one or multiple procedures for the positioning of one or multiple network assisted UE. The LCS location estimation for the UE is generated based on the Ranging/Sidelink positioning result/measurement data between UE and one or multiple network assisted UE and Uu positioning result/measurement data of one or multiple network assisted UE.
12. LMF provides the LCS location estimation of the UE to the GMLC.

13. GMLC provides the LCS location estimation of the UE to the AF or LCS client.
6.X.4
Impacts on services, entities, and interfaces
The solution has impacts in the following entities and interfaces:

· UE: supports Ranging/SL Positioning; provides capability of being network assisted UE to the AMF
· AMF: receives UE capability of network assisted UE and stores them; discovers and selects network assisted UE; determines to trigger network assisted sidelink positioning
· GMLC: determines serving AMF based on target area; determines to trigger network assisted sidelink positioning
· LMF: triggers the Ranging/Sidelink positioning procedure; derives UE location estimation based on Ranging/Sidelink positioning and Uu location measurements
· AF: provides target area in a LCS request
* * * * End of change * * * *
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