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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN#86 meeting, the study item on NR Positioning Enhancements RP-200928[1] was approved. From RAN2’s perspective, the SI includes the following objectives:
	Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]
c. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Identify positioning integrity KPIs and relevant use cases.
d. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
e. Study methodologies for network-assisted and UE-assisted integrity.


In this contribution, we present our views about the methodologies for integrity.
1. Discussion
In TS22.872[2], integrity is defined as
-	Integrity: measure of the trust in the accuracy of the position-related data provided by the positioning system and the ability to provide timely and valid warnings to the UE and/or the user when the positioning system does not fulfill the condition for the intended operation.
Centimeter-level positioning is introduced in NR. And integrity is becoming more and more important nowadays, for example, in many application areas, integrity is one of the key requirements and even defined as the industrial standards.
As discussed in another contribution proposed in R2-2006564 [3], the current aviation integrity system can reach a meter level and 6s alert time for user action provided by the positioning system. However,  these parameters are not suitable for NR use cases. For NR use cases such as IIOT, V2X, it needs 0.1m and 1ms latency, especially for aviation integrity system based on GNSS, while for RAT-dependent positioning, methodologies to acquire integrity KPI is no longer available.
For GNSS based positioning, multiple methods are provided when terminals use RAIM[4]，ARAIM or SBAS, etc. For a RAIM system, it is assumed that one time only one satellite fault is detected because it is rare case two satellites meet malfunction. And for ARAIM(advanced RAIM), the positioning system can consider more than two malfunctions. In this case, the correction and safeguard of these two systems are different. The methodologies to support integrity are different.
For NR positioning, RAT-dependent positioning has entirely different fault modes and error resources, so the methodologies used for GNSS cannot be reused for NR. And for UE-based positioning, UE-assisted positioning, hybrid positioning of GNSS and DL-TDOA, etc, the fault modes are different from each other and cannot be reused.
Therefore, to satisfy the NR integrity requirement, different methodologies need to be studied for different NR use cases.
Proposal 1: Different positioning integrity methodologies need to be studied for different NR use cases and different NR positioning methods (i.e. DL-TDOA or hybrid of RAT-dependent).
To analyze the methodologies of integrity for NR positioning, we first need to identify the error resources and build fault models to calculate errors. Different from GNSSfor which error resources are broadcast by the location server, NR related error resources also need a way to pass to UE. So it is the LMF’s responsibility to transmit these integrity-related assistant data to UE as shown in Figure 2-1.


Figure 2-1 method of integrity
In the case of the A-GNSS use case, the GNSS system needs to inform LMF of the satellite error resources and other parameters for integrity. 
In the case of hybrid positioning or RAT-dependent positioning,gNB may transmit its error resources parameters to LMF.
Then the LMF transmits these integrity assistant data to UE via LPP or broadcasting.
Proposal 2: Integrity assistant data can be provided by LMF via LPP or broadcasting.
2. Conclusion
Based on the discussion, we propose the following:
Proposal 1: Different positioning integrity methodologies need to be studied for different NR use cases and different NR positioning methods (i.e. DL-TDOA or hybrid of RAT-dependent)
Proposal 2: Integrity assistant data can be provided by LMF via LPP or broadcasting.
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