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Abstract: This key issue aims at studying the possible method to get nearby GNSS assistance data inside 3GPP to reduce the cost of third-party GNSS reference receiver deployment and increase positioning accuracy for UE GNSS receivers.
1. Introduction
Although 3GPP has defined ways to forward GNSS assist data to UE through control-plane, they has not been widely used. Instead, UE usually gets the assistance data from the Internet through user-plane. One of the reasons causing this situation is that how the LMF get the assistance data of GNSS is out of 3GPP scope. 
However, using a user-plane-based way means that UE must active a PDU Session, which leads to higher power consummation. Moreover, it may not apply to Redcap UEs, as some of them may not support to establish a PDU Session.
This document aims at the WT#3.1 in the SID. Particularly, the proposal focuses on GNSS positioning.
· WT#3.1: Study enhancements to support low power positioning (e.g. for RedCap) including the requirements related to low power high accuracy positioning described in TS 22.104.
2. Discussion
According to TS 38.305, when GNSS is designed to inter-work with the NG-RAN, the network assists the UE GNSS receiver to improve the performance in several respects. These performance improvements will:
-	reduce the UE GNSS start-up and acquisition times; the search window can be limited and the measurements speed up significantly;
-	increase the UE GNSS sensitivity; positioning assistance messages are obtained via NG-RAN so the UE GNSS receiver can operate also in low SNR situations when it is unable to demodulate GNSS satellite signals;
-	allow the UE to consume less handset power than with stand-alone GNSS; this is due to rapid start-up times as the GNSS receiver can be in idle mode when it is not needed;
-	allow the UE to compute its position with a better accuracy; RTK corrections (for N-RTK) and GNSS physical models (for SSR/PPP) are obtained via NG-RAN so the UE can use these assistance data, together with its own measurements, i.e., code and carrier phase measurements, to enable computation of a position with a high accuracy.
Observation 1: The GNSS assistance data could help reduce UE GNSS receivers’ power consumption and increase the position accuracy.
However, as also pointed out by TS 38.305, the GNSS corrections data only works in a certain area:
The network-assisted GNSS methods rely on signalling between UE GNSS receivers (possibly with reduced complexity) and a continuously operating GNSS reference receiver network, which has clear sky visibility of the same GNSS constellation as the assisted UEs.
This means the UE GNSS receivers and the GNSS reference receiver network should have the same sky visibility to make the GNSS assist data work well. If the distance between UEs and GNSS reference receivers is too far, UE GNSS receivers may not be able to get the satellite signals described in GNSS assistance data as they have different sky visibility. Also, the long distance will cause the electromagnetic environment near the UE is different from that near the reference station, making the RTK corrections in the GNSS assistance data inaccurate or invalid. However, nowadays, GNSS reference receivers are not widely implemented in some countries.
Observation 2: The GNSS corrections data only works well in a certain area. The distance between the UE GNSS receivers and GNSS reference receiver should be as short as possible to make sure the GNSS assist data provided by the reference receiver valid and accurate.
3. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
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 5.X	Key Issue #X: low power high accuracy positioning of GNSS
5.X.1 Description
The GNSS assistance data could help reduce UE GNSS receivers’ power consumption and increase the position accuracy. Nowadays, UE usually gets the assistance data from internet through user-plane. However, using a user plane based way means that UE must active a PDU Session, which leads to higher power consummation. Moreover, it may not apply to Redcap UEs, as some of them may not support to establish a PDU Session.
The distance between the UE GNSS receivers and GNSS reference receiver should be as short as possible to make sure the GNSS assist data provided by the reference receiver valid and accurate. However, GNSS reference receivers are not widely implemented in some countries, which makes it hard to provide high accuracy GNSS positioning service for UE GNSS receivers in some areas.
As RAN network is usually deployed widely and close to UEs naturally, it is promising to utilize RAN as GNSS reference receivers and provide GNSS assistance data to UEs. In collaboration with RAN WG, this key issue aims at studying the possible method to get nearby GNSS assistance data inside 3GPP (e.g., RAN), which can reduce the cost of GNSS reference receiver deployment and increase positioning accuracy.
The following aspects will be studied:
· How could the UE get the nearby GNSS assistance data from 3GPP domain through control-plane (e.g., from RAN and LMF) to reduce power consumption and increase the positioning accuracy?
· How could the core network (e.g., LMF) get the nearby GNSS assistance data from 3GPP domain (e.g., from RAN) to help reduce power consumption and increase the positioning accuracy?
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