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Abstract of the contribution: Solution for Network assisted Sidelink positioning.
Background

The proposed solution addresses the key Issue 5.

------------
5.5
Key Issue #5: Network assisted Sidelink Positioning for In Network Coverage and Partial Network Coverage
5.5.1
General description
This key issue addresses the case when a UE is not able to perform Uu based positioning estimation. The UE may be out of network coverage, or have network coverage but not able to measure on enough gNBs to perform Uu based positioning. In this case, the UE (i.e. partial coverage or in network coverage) may use Sidelink Positioning to obtain relative positioning with a second UE which is in network coverage. This case is referred to as Sidelink Positioning in TR 38.845 [6]. In this KI we call this case Network assisted Sidelink Positioning.

For this key issue, the following aspects need to be studied:

-
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.

NOTE 1:
Security aspects are SA WG3 responsibility, and the related impact to architecture enhancement will be based on SA WG3 conclusion.

NOTE 2:
Coordination with RAN WG is needed for network assisted Sidelink Positioning.

NOTE 3:
Coordination with FS_eLCS_ph3 may be needed if any changes to existing LCS framework.
Proposal

The following solution is proposed for the study.
* * * Start of change * * * 
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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 new) * * * 

6.x
Solution #x: Network based UE Sidelink Positioning  
6.2.1
Introduction

This solution relates the KI#5 and proposes a solution where the network perform the UE positioning estimation based on network assisted Sidelink positioning. 
6.2.2
Functional Description

This solution addresses KI#5 for MT-LR case, and the following principles are used:

-
UE within the network coverage, either directly over Uu or via a L2 U2N relay, is in a location where Uu based positioning is not possible

-
MT-LR procedure is triggered by the network as specified in TS 23.273 [x] clause 6.1.
- 
UE is requested to perform positioning measurements by the LMF

-
The UE check whether the UE can perform positioning measurements on other RAN nodes or needs to use Sidelink positioning methods. The UE determines that Uu based positioning is not possible and needs to perform Sidelink positioning. The UE search for another UE that is able to estimate it’s own location based on Uu measurements and support Ranging service. 

NOTE 1: The discovery of the second UE depends on solution for KI#3 “Ranging/Sidelink Positioning device discovery”

-
The UE performs ranging estimate measurements of the second UE and provides either the ranging estimate or the ranging measurements data to the LMF. The UE also include the UE ID of the second UE.

NOTE 2: LPP (TS 37.355 [y]) may need to be enhanced to support new measurement message to support Sidelink positioning. 

- 
When the network received the information from the UE, the network can use a known location of the second UE or trigger a new location estimate from the second UE. The LMF triggers any of the location procedures specified in TS 23.273 [x] clause 6.11 to estimate the second UE’s position.
-
Based on the position estimate of the second UE, the LMF can estimate the UE position, the UE being the UE that the first positioning request was sent to.

NOTE 3: The RAN study on Sidelink Positioning will determine the accuracy of Sidelink position e.g. whether multilateration positioning estimate(s) are needed or not.
6.x.3
Procedures

6.x.3.1
Network based UE Sidelink Positioning estimation (MT-LR).
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Figure 6.x.3.1-1: Network based UE Sidelink Positioning estimation (MT-LR) 
0. The AMF is triggered to initiate location reporting procedure for UE1 as specified in TS 23.273 [x]. UE1 may either be in network coverage and communicates over Uu, or UE1 uses a Layer-2 UE-to-Network Relay to communicate with the network. The Layer-2 UE-to-Network Relay can be the second UE or a different UE that can offer Layer-2 UE-to-Network service.
1. The AMF sends the initial request to the LMF as specified in TS 23.273 [x]
2. The LMF sends the DL Positioning message to the UE1 using the Namf_Communication_N1N2messageTransfer as specified in TS 23.273 [x] clause 6.11.1.
3. The UE1 determine that it is unable to perform legacy Uu positioning measurements and instead decides to perform discovery procedure to find a UE that supports sidelink positioning and Uu based measurements. The UE1 selects UE2. 
Editor’s Note: It is FFS how could UE1 determine it is unable to perform legacy Uu positioning measurement and decides to perform discovery procedure. 

NOTE 1: It is assumed that solutions for discovery addressing the KI#3 can used. 
4. The UE1 perform Ranging/Sidelink relative distance measurements to the UE2. 
NOTE 2: It is assumed that solutions addressing KI#4 can used. 
5. The UE1 send the UL Positioning message to the LMF. This message includes both the Ranging/Sidelink positioning data and the UE_ID of UE2.

Editor’s Note: It is FFS which UE_ID that is provided. The LMF needs to be able to resolve the UE_ID to trigger the determination of UE2’s location. 
6. The LMF resolves the received UE_ID of UE2 and triggers the location determination of UE2. 
7. The LMF performs one or more of the positioning procedures described in clause 6.11.1, 6.11.2 and 6.11.3 in TS 23.273[x] to determine the location of UE2. The LMF determines the location of UE1 based on the SL positioning data received in step 5 and the location of UE2.
 Editor’s Note: It is FFS how to handle the case where the UE1 and UE2 belong to different AMFs.
8. The LMF provides the UE1 location to the AMF as a response to the request in step 1.
6.x.4
Impacts on services, entities and interfaces

UE:

-
Support Ranging and Sidelink positioning
LMF:

-
Support the Ranging and Sidelink positioning data and ability to calculate the location of a UE based on this data set and the location of the second UE (UE2).

-
Resolve the UE_ID of the second UE (UE2). The UE_ID being received in the UL positioning message together with the SL position data.
* * * End of changes * * * 
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