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Abstract: Discovery of a second UE with known location to provide sidelink positioning measurements for enhancing Uu based positioning with insufficient network coverage.
1. Introduction/Discussion
[bookmark: _GoBack]In SA2#150e, Solution #8 has been proposed to address KI#5 for the discovery of a second UE for enhancing Uu based positioning in the network coverage. This document provides further clarification of Solution#8.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23. 700-86.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc100781002][bookmark: _Toc100782227][bookmark: _Toc100782351][bookmark: _Toc100782480][bookmark: _Toc100782609][bookmark: _Toc100840377]6.8	Solution #8: Discovery of a Reference second UEs for Enhancing Uu based Positioning in Network Coverage and Partial Network Coverage
[bookmark: _Toc100781003][bookmark: _Toc100782228][bookmark: _Toc100782352][bookmark: _Toc100782481][bookmark: _Toc100782610][bookmark: _Toc100840378]6.8.1	Introduction
This solution relates to discovery of a second UE (UE 2) with ranging/sidelink positioning capability which can potentially be exploited as additional reference nodes to enhance Uu based positioning of the first UE (UE 1) under insufficient network coverage.
The following assumptions can be made for UE 1 and UE 2:
UE 1:	A UE whose location is to be determined using Uu based positioning. The positioning capability of UE 1 on Uu is defined in TS 37.355 [10]. UE 1 is capable of ranging/sidelink positioning to another UE over PC5. UE 1 is considered to be either in coverage.
UE 2:	A UE whose location is available to some degree of accuracy, which is to be exploited for assisting positioning of the other UE, e.g. UE 1. UE 2 is referred to as a Reference UE. It is assumed that UE 2 supports location service over Uu and ranging-based service/sidelink positioning over PC5. However, exact capabilities of PRUs/Reference UE are to be defined in FS_eLCS_Ph3. UE 2 is considered to be in coverage.
In the terminology of ranging-based services and sidelink positioning, UE 1 and UE 2 can be both a Target UE and a Reference UE.
Editor's note:	whether the term "PRU", needs to be changed to "reference UE", /"assistance UE" is FFS.	Comment by Qi Wang: Removed the terms PRU, reference UE. UE 2 is described as a UE whose location is available for assisting Uu based positioning.
[bookmark: _Toc100781004][bookmark: _Toc100782229][bookmark: _Toc100782353][bookmark: _Toc100782482][bookmark: _Toc100782611][bookmark: _Toc100840379]6.8.2	Functional Description
In order to discover the direct links between UE 1 and UE 2 that may assist positioning of UE 1, the 5G ProSe Direct Discovery is to be triggered by Location Management Function (LMF) based on LCS requirements. LMF may also determine the discovery model for both UE 1 and UE 2.
Given a number of UEs like UE 2 within the network coverage with known location and ranging/sidelink positioning capability, a subset of them may be configured triggered to perform initiate direct discovery over PC5. Then, they interact with 5GC to obtain 5G ProSe service authorization and the corresponding ProSe Direct Discovery parameters.
The Discovery messages is to be used for by UE 2 to indicate its capability in terms of assisting Uu based positioning as well as ranging/sidelink positioning. The content of Discovery message is to be provided by LMF and may consists of the following:
-	UE identity (UE 2).
-	Capability information of UE 2, including positioning capability over Uu and ranging/sidelink positioning capability over PC5. The latter, for example, may include capability of transmitting and/or processing sidelink positioning signals.
-	Location information.
These are to be appended with the parameters obtained via 5G ProSe Direct Discovery service authorization and provisioning, e.g. mapping of ProSe services to Destination Layer-2 ID, application identifier.
Correspondingly, LMF (pre-)configures triggers UE 1 with ranging/sidelink positioning capability to obtain 5G ProSe service authorization and parameters and to monitor the Discovery message on PC5.
Alternatively, LMF may configure UE 1 to transmit positioning assistance requests. In this case, the Discovery message may consists of:
-	UE identity (UE 1).
-	Requested positioning capability over Uu and ranging/sidelink positioning capability over PC5. The latter, for example, may include capability of transmitting and/or processing sidelink positioning signals.
-	Requested location information, e.g. accuracy.
Correspondingly, LMF (pre-)configures triggers UE 2 with ranging/sidelink positioning capability to obtain 5G ProSe service authorization and parameters and to respond to the Discovery message with related information on PC5.
[bookmark: _Toc100781005][bookmark: _Toc100782230][bookmark: _Toc100782354][bookmark: _Toc100782483][bookmark: _Toc100782612][bookmark: _Toc100840380]6.8.3	Procedures
This clause provides a signalling procedure for PC5 assisted Network based positioning.
[image: ]


Figure 6.8.3.1-1 Procedure for network-based positioning assisted by ranging/sidelink positioning
Editor's note:	It is FFS whether or not the LMF is always required to be involved in steps 8a and 8b.	Comment by Qi Wang: Now it is step 6. This is to provide discovered the second UEs to LMF so that LMF can determine ranging/sidelink positioning to which second UE should be carried out.
Editor's note:	How LMF controlling the UE's 5G ProSe Direct Discovery operation is FFS, Coordination with existing 5G ProSe mechanism is needed.	Comment by Qi Wang: LMF triggers UE to reuse existing ProSe direct discovery procedure for positioning assistance discovery. LMF does not control the discovery procedure.
Signalling procedures for supporting Uu-based/network-based positioning with ranging/sidelink positioning shown in Figure 6.8.3.1-1 can be described as the following:
1.	LCS procedures for positioning UE 1 are carried out according to TS 23.273 [11].
2.	Based on the requested LCS QoS, LMF determines to trigger discovery of a second UEs for positioning assistance.
3.	LMF obtains capability information in terms of LCS and ranging/sidelink positioning and available location information of a number of UEs within a region of interest, e.g. tracking area, geographical zone, and selects triggers particular UEs, e.g. UE 2, to carry out discover UE 1 reusing 5G ProSe Direct Discovery procedure. LMF configures the information to be contained in the Discovery message, e.g. UE identity, indication of capability information and/or location information, as well as that in the Response message if Model B should be used.
NOTE 1:	LMF is assumed to have obtained the capability/location information of UE 2 either by inquiring PRU info or by carrying out Uu based location estimation before this procedure.
4.	UE 2 obtains service authorization and parameters for 5G ProSe Direct Discovery as described in clause 6.2 in TS 23.304 [4]. This step takes place not necessarily after step 3.
54.	LMF (pre-)configuretriggers UE 1 to carry outdiscover UE 2 for positioning assistance reusing 5G ProSe Direct Discovery procedure, by either monitoring the Discovery message or transmitting a Discovery message over PC5. LMF configures the information to be contained in the Discovery message if Model B should be used. LMF may configures UE 1 to send a discovery response report to LMF and provide specify information to be included in the responsereport, e.g. discovered UE identity (UE 2).
5. UE 1 and UE 2 perform 5G ProSe Direct Discovery procedure as defined in clause 6.3.2 in TS 23.304 [4].
6.	UE 1 obtains service authorization and parameters for 5G ProSe Direct Discovery as described in clause 6.2 in TS 23.304 [4]. This step takes place not necessarily after step 5.
For option A whereIf Model A discovery is used,: 
7a.	UE 2 sends broadcasts a Discovery message containing UE identity, indication of capability information and/or location information as configured by LMF in step 3. in addition to the parameters provisioned in step 4 as described in TS 23.304 [4]. 
8a.	UE 1 monitors Discovery message.
If Model B discovery is used, UE 1 transmits a Discovery message containing UE identity, requested capability information and/or location information as configured by LMF. UE 2 that receives the request message may respond to UE 1.
6. Based on the result of direct discovery, UE 1 provides a discovery report to LMF as configured in Step 4. The discovery report may contain the discovered UE with required capability and/or location information for positioning assistance in its proximity, e.g. UE 2.
UE 1 may send one or multiple discovery report messages, if it discovers more than one UE 2
7. Based on the discovery report, in addition to the capability information and location information of the two UEs, LMF determines whether and how ranging/sidelink positioning between UE 1 and UE 2 should be carried out.
 and provides a discovery response to LMF based on the configuration in step 5. 
8. LMF informs UE 1 to perform ranging/sidelink positioning operation with UE 2.For option B where Model B discovery is used:
7b.	UE 1 sends a Discovery message containing UE identity, requested capability information andS location information as configured by LMF in addition to the parameters provisioned in step 4 as described in TS 23.304 [4].
8b.	UE 2 provides a discovery response based on the configuration in step 3 to UE 1. LMF obtains the information provided in the response message from either UE 1 or UE 2 and determines whether and how ranging/sidelink positioning between UE 1 and UE 2 should be carried out.
99. 	UE 1 and UE 2 carry out ranging/sidelink positioning operations over PC5.
NOTE 2:	Step 9 9 is based on the Solution to KI#4: control of operations for Ranging/Sidelink positioning
1010.	UE 1/UE 2 provides ranging/sidelink positioning measurements to LMF.
NOTE 3:	Step 10 10 is for future study in FS_NR_pos_enh2 in RAN WG (RP-213588).
1111.	LMF determines and/or verifies the location estimate of UE 1 based on the positioning measurements obtained over both Uu and PC5.
[bookmark: _Toc100781006][bookmark: _Toc100782231][bookmark: _Toc100782355][bookmark: _Toc100782484][bookmark: _Toc100782613][bookmark: _Toc100840381]6.8.4	Impacts on services, entities, and interfaces
LMF:
-	Trigger UE discovery based on LCS QoS verification.
-	Configure UE to carry out positioning assisting UE discovery over PC5.
-	Configure content of the discovery message.
-  Determine whether and how a second UE to be involved in ranging/sidelink positioning for assisting Uu-based positioning.
-	Determine LCS target UE's location based on location information obtained over Uu and PC5.
UE:
-	Carry out positioning assisting UE discovery procedure based on LMF configuration.

* * * * End of changes * * * *
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