Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 #112e	R2-2010073
Electronic meeting, November 2 - 13 2020

Agenda Item:	8.11.3.2
Source:	Ericsson
Title:	GNSS position integrity error sources
Document for:	Discussion, Decision

1	Introduction
In this paper, we study the error sources in respect to GNSS position integrity, and we also evaluate on how each of these error sources would impact how the integrity support needs to be captured in the spec. There is already some available support from Rel.15 and Rel.16 in LPP, which needs to be noted in the TR and in respect to the integrity support.
[bookmark: _Ref178064866][bookmark: _Toc45799204]2	Discussion
The GNSS measurement error sources and uncertainties can be divided into the items provided in Table 1. As it has been already indicated in the table for some of these items there are already LPP supports available which needs to be acknowledged in the TR. We believe it is relevant to indicate these supports similar to Table 1 or any similar table which includes the LPP support column, would be useful to be included in the TR. 
	Number
	Error Source
	LPP Support

	1
	Ionosphere model and
Troposphere model uncertainty
	GNSS-SSR-STEC-Correction IE  
GNSS-SSR-GriddedCorrection IE

	2
	Each satellite measurement uncertainty
	GNSS-RealTimeIntegrity IE

	3
	Orbit, clock and bias corrections uncertainty
	GNSS-SSR-OrbitCorrections IE
GNSS-SSR-ClockCorrections IE
GNSS-SSR-CodeBias IE
GNSS-SSR-PhaseBias IE

	4
	User’s environmental measurement uncertainty including multipath 
	FFS

	5
	Risk of jamming and spoofing
	Not in the scope of LPP and this SI



There is also a general figure in [1] on all the potential error sources for GNSS, which has been also provided as an Appendix in this contribution which would be good to be indicated in the TR for providing an overall picture of all the available error sources.
Observation 1	In respect to some of the GNSS error souces, there are already some basic integrity support added in Rel.15 and Rel.16 in LPP. 

Proposal 1		RAN2 to agree on capturing the available support in LPP within a table in the TR.
Proposal 2		RAN2 to agree on including Figure 1 in the Appendix to be included in the TR for a general understanding. 

User’s environmental measurements including multipath conditions is among one of the main sources of GNSS positioning errors. While in the current GNSS devices there has been no reporting system in terms of quantifying these error sources at the UE’s location, it is beneficial to have such system especially in the case of UE-assisted integrity support.  We already know that the protection level computation is done at the UE and it is based on the evaluation of the UE in respect to the real-time experience of its environment, hence reporting the protection level to the network is one way to provide feedback in respect to this error source.
Observation 2	The current GNSS devices deal with the user’s environmental measurement errors locally at the receiver side.  
Observation 3	For UE-assisted integrity support, it is important to quantify and report the environmental UE measurement error to the network. 
Proposal 3		RAN2 shall agree on studying more on how to provide support for UE environmental measurement errors to be reported to the network in case of UE-assisted integrity support, and this item shall remain FFS. 
Risk of jamming and spoofing are among other error sources which can impact the GNSS positioning support and hence can be considered in the study of positioning integrity. However, how to deal with these items are out of the scope of 3GPP RAN groups and hence can be considered outside the scope of this SI. 
Proposal 4		RAN2 to identify that spoofing and jamming which are part of GNSS positioning error sources are out of the scope of this SI. 

Conclusion
In the previous sections we made the following observations: 
Observation 1	In respect to some of the GNSS error souces, there are already some basic integrity support added in Rel.15 and Rel.16 in LPP.
Observation 2	The current GNSS devices deal with the user’s environmental measurement errors locally at the receiver side.  
Observation 3	For UE-assisted integrity support, it is important to quantify and report the environmental UE measurement error to the network. 
 

Based on the discussion in the previous sections we propose the following:
Proposal 1		RAN2 to agree on capturing the already available support in LPP within a table.
Proposal 2		RAN2 to agree on including Figure 1 in the Appendix to be included in the TR for a general understanding. 
Proposal 3		RAN2 shall agree on studying more on how to provide support for UE environmental measurement errors to be reported to the network in case of UE-assisted integrity support, and this item shall remain FFS. 
Proposal 4		RAN2 to identify that spoofing and jamming which are part of GNSS positioning error sources are out of the scope of this SI. 
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Appendix
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Figure 1: Illustration of all GNSS error sources
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