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Abstract: This solution enables LMF and UE to get GNSS assistance data via RAN
1. Introduction/Discussion
This solution is for the KI#5:
· How could the core network (i.e., LMF) get the nearby GNSS assistance data from 3GPP domain to mitigate a lack of implementation of GNSS reference receivers to help reduce power consumption and increase the positioning accuracy?
· Whether and how existing procedures, protocols or interfaces can be re-used or enhanced to make UE get the nearby GNSS assistance data?
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97022938]6.x	Solution #x: GNSS assistance data provision via RAN 
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc97022939]6.X.1	Introduction
This solution addresses Key Issue 5 on GNSS assistance data provisioning from 3GPP domain for low power high accuracy GNSS positioning. In this solution, LMF can get GNSS assistance data from RAN and then provide it UE, or LMF only gets GNSS measurements and coordinates of RAN, performs assistance data calculation and then provides it to UE.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc97022940]6.X.2	Functional Description
Since RAN currently has installed GNSS receivers for precise timing, LMF can reuse the GNSS receiver of the RAN as a GNSS reference receiver to get GNSS assistance data. There are two options for the assistance data calculation. 
Option#1: RAN performs GNSS measurements and assistance data calculation
The GNSS receiver on RAN performs GNSS measurements and further calculates the assistance data using its absolute exact coordinates. 
Option#2: RAN performs GNSS measurements and LMF performs the GNSS assistance data calculation
RAN sends the GNSS measurements and its coordinate to LMF, then LMF performs the calculation to get the GNSS assistance data.  
The GNSS assistance data transfer or GNSS measurements transfer between NG-RAN and LMF is based on NRPPa protocol.
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc97022941]6.X.3	Procedures
6.X.3.1	GNSS measurements/assistance data transfer between RAN and LMF
The flow below indicates that how the LMF gets GNSS assistance data from RAN or gets GNSS measurements along with coordinates of RAN


Fig.6.X.3-1. GNSS assistance data transfer
1. LMF sends GNSS assistance data request to NG-RAN to get the GNSS assistance data or the GNSS measurements and corresponding coordinates. 
2. NG-RAN gives a response to LMF. In the response message, Option#1: GNSS assistance data are included. Option#2: GNSS measurements and coordinates of NG-RAN are included.  
3. NG-RAN could send the GNSS assistance data or measurements report periodically to LMF

6.X.3.2	UE positioning based on GNSS assistance data from LMF
[bookmark: _GoBack]Taking MT-LR procedure as an example, this procedure presents how UE gets nearby GNSS assistance data from LMF 


Fig.6.X.3-2. UE Positioning based on GNSS assistance data 
1~7. Steps 1-7 of figure 6.1.1-1 in TS 23.273.
8. LMF send capabilities request message to UE.
9. UE send capabilities provide message to LMF, and GNSS capabilities are included.
10. If there are no suitable GNSS assistance data available (e.g. out of date), LMF sends GNSS assistance data request to NG-RAN. Otherwise, LMF could skip step10 and step11 
11. NG-RAN provides GNSS assistance data to LMF. Alternatively, NG-RAN provide GNSS measurement data and its exact coordinated to LMF, and LMF performs the calculation.  
12. LMF provides the nearby GNSS assistance data to the UE.
13. UE performs positioning.
14. Step 9-11 of figure 6.1.1-1 in TS 23.273.
6.X.4	Impacts on services, entities, and interfaces
The solution impact the following network functions:
Option#1:
· NG-RAN supports to perform GNSS measurements and GNSS assistance data calculation.
Option#2:
· RAN supports to perform GNSS measurements and send the measurements along with its coordinates to LMF.
· LMF supports to calculate the GNSS assistance data based on GNSS measurements and coordinates obtained from RAN.
* * * * End of changes * * * *
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