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1 Introduction

In RAN2#111e meeting, the integrity KPIs, the PL integrity definition and the use case were agreed as following [1]:

In this contribution, we will discuss the methodologies for positioning integrity and provide some suggestions.
2 Discussion
2.1 Integrity capability  
Based on the discussion in RAN2#111e meeting, for positioning integrity, it needs UE to have the capability to acquire the integrity assistance data and to perform the measurements based on the integrity assistance data. For UE-based integrity, the UE assesses the positioning integrity based on the KPI and measurement results. For UE-assisted integrity, the UE may report the measurement results to LMF. Therefore, it is necessary to introduce positioning integrity capability for UE.
In Rel-16, the positioning capabilities are handled separately per each positioning method, so the integrity capabilities can be included in each positioning method. Considering only RAT-independent integrity will be studied in Rel-17, UE only needs to provide positioning integrity capabilities in A-GNSS positioning method.
Proposal 1: It is necessary to introduce positioning integrity capabilities for UE and UE provides positioning integrity capabilities in A-GNSS positioning method based on Rel-16 Capability Transfer Procedure.
2.2 Integrity assistance data
For both UE-based and UE-assisted positioning integrity, UE needs to acquire the integrity assistance data from network. Based on the integrity assistance data, UE can perform integrity measurements and/or calculate protection level (PL). In Rel-16, the positioning assistance data is provided to UE by LPP message or positioning SIB, following this mechanism, the integrity assistance data also can be provided to UE by LPP message or positioning SIB.
Proposal 2: The Rel-16 assistance data transfer procedure can be reused for the integrity assistance data transfer.
2.3 Location Information transfer
For UE based positioning integrity, the UE can compute the real-time PL based on the integrity related measurements. So long as the PL remains below the AL, the positioning system is available. If the PL exceeds the AL, the impacted positioning system should be declared unavailable at the UE side and the UE may provide this information to LMF.
For UE assisted positioning integrity, UE may need to provide the integrity related measurements and/or calculated PL to LMF according to the request from LMF. 

In Rel-16, UE can provide the positioning measurements and estimated position to LMF by location information transfer procedure. Therefore, the Rel-16 location information transfer procedure can be reused for positioning integrity. In details, LMF requests the integrity related measurements and calculated PL via LPP request location information and UE provides it by LPP provide location information.

Proposal 3: The Rel-16 location information transfer procedure can be reused for integrity related measurements and calculated PL transfer. 
3 Conclusions 
In this contribution, we have discussed methodologies for positioning integrity and provide the following proposals:

Proposal 1: It is necessary to introduce positioning integrity capabilities for UE and UE provides positioning integrity capabilities in A-GNSS positioning method based on Rel-16 Capability Transfer Procedure.
Proposal 2: The Rel-16 assistance data transfer procedure can be reused for the integrity assistance data transfer.
Proposal 3: The Rel-16 location information transfer procedure can be reused for integrity related measurements and calculated PL transfer. 
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Agreements:


1.	Agree to adopt the Target Integrity Risk (TIR), Alert Limit (AL) and Time-to-Alert TTA) as the Integrity KPIs.


2.	Agree to include the PL integrity definition with the following baseline; FFS if updates are needed.


Protection Level: 


The PL is a statistical upper-bound of the positioning error that ensures that, the probability per unit of time of the true error being greater than the AL and the PL being less than or equal to the AL, for longer than the TTA, is less than the required TIR.


NOTE: When the PL bounds the positioning error in the horizontal plane or on the vertical axis then it is called Horizontal Protection Level (HPL) or Vertical Protection Level (VPL) respectively.


3.	Agree to study the Automotive, IIoT and Rail use cases as illustrative examples.
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