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Abstract of the contribution: FS_eLCS_Ph3 TR KI#9
1	Discussion
The FS_eLCS_Ph3 SID objectives reads
[bookmark: _Hlk87257355]Key Issue #9: Support of Positioning Requirements Related to Satellite Access
-	What kind of location information can represent the UE location that meets required accuracy in NR satellite access (e.g. doing verification based on the location information to meet regulatory requirements)?
-	How to further enhance the LCS to verify location services related requirements defined in TS 22.261 [8];

In Rel-17, when a UE is using NR satellite access, in order to ensure to meet the regulatory requirements, the network will verify whether the PLMN selected by the UE is allowed to operate in the country of the UE location based on the UE location information.
Please note that using the overlapping area of multiple NTN coverage over consecutive timestamp may not get satisfying accuracy; using the overlapping area of consecutive RTT methods needs to handle the dynamic position of the satellite for each RTT session.
It is proposed to deploy PRU to solve the KI.
2 Proposal
[bookmark: _Hlk513714389][bookmark: _Hlk93055440]It is proposed to update TR 23.700-71 as follows
*** First change ***
6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping Solutions to Key Issues
	
	Key Issues

	Solutions
	#9
	
	
	

	[bookmark: MCCQCTEMPBM_00000032]X
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	[bookmark: MCCQCTEMPBM_00000033]
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[bookmark: _Toc93305721][bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Hlk92215149]*** Next change ***
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc93305722]6.x	Solution #x: Use PRU to support Positioning Verification Related to Satellite Access
6.X.1	Introduction
In Rel.17, for registration over NTN in regulatory cases, NI-LR procedure is triggered to support satellite access. The same procedures can be enhanced to perform position verification for emergency cases of the KI.
[bookmark: _Hlk104824127]As per TS 38.305, “A Positioning Reference Unit (PRU) at a known location can perform positioning measurements (e.g., RSTD, RSRP, UE Rx-Tx Time Difference measurements, etc.) and report these measurements to a location server.”
PRUs can be deployed by operators and their measurements and location can be truested in the border area. 
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc93305723]

6.X.2	Functional Description
PRU can be used to verify the relative position of the target UE for the verification purpose:
Deployed PRU instances on the border
Target area (TAI) reported by UE to be verified (to the west of deployed PRU0







As above diagram shows, as long as target UE can be verified that it is located west of the deployed PRU, its reported position can also be considered verified.
Perticularly, for absolute area verification of target UE, this area can be enclosed with PRU with appropriate density. Satellite
LMF can performs verification with measurements from PRU & UE









When UE reports its location within the area surrounded by PRU instances, verification can be carried out that all UL/DL measurements of the UE should be within the measurements’ ranges of surrounding PRU instances.
For example, when LMF instructs gNB, PRUs and target UE to perform RTT measurements at (roughly) same time, the RTT measurements of target UE should be within the measurements of surrounding PRUs.
NOTE: detailed deployment density or topology of PRU depends on the shape of the area or extend of the border, it is implementation specific.
It is reasonable to treat the area where UE reports to reside in should be smaller/within the NTN satellite serving area. Otherwise, cell coverage from ephermeris of NTN satellite is already enough for the verification.

PRU used to verify UE in its reported area should be in same NTN satellite coverage

The ephermeris of NTN satellites and areas which require verification are static or periodically repeated information. The PRU used to verify UE location to distinguish the different areas of emergency or lawful interception could use the same NTN satellite for comparable positioning measurements. 
Verification up to the last digit of reported location information from target UE is assumed not required by the KI and out of scope.
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc93305724]6.X.3	Procedures
LMF takes verification request and responds the result
For either NI-LR of emergency cases or MT-LR of lawful interception, Nlmf_Location_DetermineLocation can take the UE reported location and TAI as input parameter and performs the verification.
Verification result can be used by AMF in NI-LR or used by LI Client through AMF/GMLC/NEF.


Step 3.1 and 3.3 may not occur in the order shown in the diagram. For instance, when LMF prefers to derive the RSTD window assistance for target UE from nearby PRU measurements, step 3.3 may occur before step 3.1.
Step 3.1 and 3.3 may also occur concurrently in mixed mode. For instance, LMF can align the capability and position methods of PRU and target UE, then request the location information or measurements (like LPP RequestLocationInformation) at the same time. It can ensure the NTN satellite in roughly same position when PRU and target UE are performing distance related measurements.
NOTE: when PRU concepts evolves and has GNSS capability, GNSS assistance of search window (like codePhaseSearchWindow) of target UE can also be derived from PRU measurements in step 3.3 before step 3.1.
Step 3.4: LMF performs the verification based on measurements reported by PRU(s) and target UE.
NOTE: PRU discovery can reuse the solutions of KI#7
[bookmark: _Toc16839386][bookmark: _Toc23236018][bookmark: _Toc93305725]6.X.4	Impacts on services, entities, and interfaces
Editor’s Note: Detailed impacts are FFS

*** End of changes ***



3GPP
SA WG2 TD

image3.png




image4.png
()




image5.png




image6.png




image7.png
()




image8.png




image9.emf
Satellite System

Earth Station

in Country

Satellite 

Access

Country

A

Country

C

Country

B

Satellite coverage

UE


Microsoft_Visio_2003-2010_Drawing.vsd
Satellite System
Earth Station
in Country


Satellite 
Access


Country
A


Country
C


Country
B


Satellite coverage


UE



image10.emf
UE

NG-

RAN

AMF LMF

GMLC/

LRF

LI Client

1. NI-LR or MT-LR procedure

2. Nlmf_Location_DetermineLocation requires verification

3.1 UE Positioning with target UE

4. Nlmf_Location_DetermineLocation with verification result

5. Namf_Location_EventNotify

PRU

3.2 Activate nearby PRU

3.4 Location Verification

3.3 PRU Positioning using verifiable procedures as target UE


Microsoft_Visio_Drawing.vsdx
UE
NG-RAN
AMF
LMF
GMLC/
LRF
LI Client
1. NI-LR or MT-LR procedure
2. Nlmf_Location_DetermineLocation requires verification
3.1 UE Positioning with target UE
4. Nlmf_Location_DetermineLocation with verification result
5. Namf_Location_EventNotify
PRU
3.2 Activate nearby PRU
3.4 Location Verification
3.3 PRU Positioning using verifiable procedures as target UE



image1.png




image2.png




