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1. Introduction
For Rell-17 NR Positioning enhancements study [1], one of the objectives is to study positioning integrity as listed below:

Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]

· Identify positioning integrity KPIs and relevant use cases.

· Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 

· Study methodologies for network-assisted and UE-assisted integrity.
In this paper, we discuss the methodologies for positioning integrity. 
2. Discussions

In Rel-16 NR Positioning, we have both UE-based positioning and LMF-based positioning. Here we discuss the methodologies for each of them separately.

2.1
Methodology for UE-based positioning integrity
For UE-based positioning, the UE needs to get positioning integrity KPI from upper layers of UE. This could be very straight-forward because the positioning applications for the typical use cases (automotive or rail) are in the UE and can provide those KPI information through a standard API interface. If the KPIs are actually determined by a location service client such as GMLC, then the KPIs need to be delivered from GMLC to UE. But this is not in RAN scope and can be achieved by upper layer protocols.

Proposal 1
For UE-based positioning, how KPI is delivery to UE is out of RAN study scope.
Once the UE obtains those KPIs, it can track the integrity by comparing the PL (Protection Level) values with KPI, e. g., AL. In order to make this work, the UE need to have a reliable method to calculate PL. As PL is basically a real-time indication of the integrity risk, the PL value will highly depend on the errors occurring in any of the components in the positioning system. For example, in A-GNSS positioning, the UE receiver, satellite, atmosphere, and the serving gNB all can contribute to positioning errors and elevate integrity risk. While UE may be able to determine its own error source, and occasionally detect some non-UE error based on redundant measurements, it still has no idea about the characteristic and dynamics of the majority error sources. To calculate PL, the real-time information about those errors need to come from NW side, in the form of assistance data provided in LPP protocol or posSIB(s).
Proposal 2
For UE-based positioning, NW provide assistant data to help UE to calculate PL.

Then, regarding the integrity algorithms to be used by UE for calculate or track PL, it is generally based on redundancy in the inputs of the algorithm, and optionally take advantage of the historic PL context. As the integrity monitoring algorithms are quite implementation dependent, they shall be left to UE implementation.
Proposal 3
The UE algorithm to calculate and track PL is left to UE Implementation.

When the PL is calculated and it exceeds the AL KPI of the application, then the upper layers of UE need to determine the system is now unavailable and alert the user. How the alert is generated and delivered is up to upper layer(s) and no RAN2 work is expected.

Proposal 4
For UE-based positioning, the generation and delivery of integrity alert is out of the scope of RAN study.
2.2
Methodology for LMF-based positioning integrity
As stated in a NOTE in revised SID [2], the study objective for positioning integrity is only “applicable to positioning methods”.  Since LMF-based positioning methods are mostly used for RAT-dependent positioning such as DL-TDOA, DL-AoA, we think there is no need to study the methodologies for LMF-based positioning.

Proposal 5
RAN2 deprioritize the study on methodologies for LMF-based positioning integrity solutions.
3. Conclusions

In this paper, we have discussed the NR positioning integrity methodology and have the following proposals:

Proposal 1
For UE-based positioning, how KPI is delivery to UE is out of RAN study scope.

Proposal 2
For UE-based positioning, NW provide assistant data to help UE to calculate PL.

Proposal 3
The UE algorithm to calculate and track PL is left to UE Implementation.

Proposal 4
For UE-based positioning, the generation and delivery of integrity alert is out of the scope of RAN study.
Proposal 5
RAN2 deprioritize the study on methodologies for LMF-based positioning integrity solutions.
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