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1	Introduction
A new WI for positioning [1] has been defined with the following objectives:
	· Specify the signalling, and procedures to support GNSS positioning integrity determination, including [RAN2, RAN3]:
· The assistance information that will be used to support integrity determination
· The information that will be used to provide the positioning integrity KPIs and integrity results
· Support of integrity for UE-based and UE-assisted A-GNSS positioning.
Note: This objective is applicable to NR and E-UTRA.



In this paper we discuss how UEs measurements and observations can provide information to provide efficient GNSS Integrity solution.
[bookmark: _Ref178064866]2	Discussion
2.1	On GNSS integrity methods
The GNSS and UE feared events both reflect local and receiver-centric errors. The GNSS signal multipath is affecting the GNSS receiver measurement errors, in addition to other receiver-specific measurement errors. Both these concerns environmental aspects, which means that it is not possible to process and interpolate observations from a network of reference stations alone in order to assess such errors. In addition, there is a need for crowd sourced UE observations of the measurement errors. If UEs in a region can be selected and configured to provide observations relevant for the region, then this information can be provided to the location server, which can provide crowd-sourced information to other UEs when entering the region.
The UE could identify GNSS signals subject to multipath using a technique such as RAIM (receiver autonomous integrity monitoring) [3][4] or RANSAC (random sample consensus) [5][6] to identify GNSS signals associated to a significant positive estimation bias, which can be seen as an indication of multipath. 
In order to be helpful, the UE needs to provide a positioning estimate and time stamp together with the GNSS signals determined to be subject of significant multipath. Since satellites move, the multipath indication may only be relevant for certain satellite positions along the orbit. However, it is also an indication of the environment as such – to what extent it is subject to multipath, blocking etc
In a similar manner, the UE can report about high interference levels, suspected jamming or spoofing etc.
[bookmark: _Toc61356039][bookmark: _Toc68177498]Via configured measurements and observations from capable UEs, the location server can crowd-source information about regional errors such as multipath, interference, jamming and spoofing.

Given crowd-sourced UE information about GNSS and local UE feared events, the location server can provide regionalized information to a UE that enters a region about feared events in terms of the local environment and UE measurement errors. The information can be very crude such as indicators/flags or more elaborate and specific with quantified assessments of the errors.
[bookmark: _Toc61356040][bookmark: _Toc68177499]Based on crowd-sourced data, the location server can provide regionalized integrity information to UEs entering a specific region to inform about local GNSS and UE feared events

Therefore, we have the following proposals:
[bookmark: _Toc61356043][bookmark: _Toc68177500]Use UE measurements to enable integrity methods for local GNSS and UE feared events
[bookmark: _Toc68177501]Discuss suitable representation of GNSS local environment and UE feared events in the assistance data
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Via configured measurements and observations from capable UEs, the location server can crowd-source information about regional errors such as multipath, interference, jamming and spoofing.
Observation 2	Based on crowd-sourced data, the location server can provide regionalized integrity information to UEs entering a specific region to inform about local GNSS and UE feared events


Based on the discussion in the previous sections we propose the following:
Proposal 1	Use UE measurements to enable integrity methods for local GNSS and UE feared events
Proposal 2	Discuss suitable representation of GNSS local environment and UE feared events in the assistance data
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