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Introduction
During the RAN#86 meeting, the new SID has been agreed [1]. The following objectives are listed in the SID:
2. Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]
a. Identify positioning integrity KPIs and relevant use cases.
b. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
c. Study methodologies for network-assisted and UE-assisted integrity.
NOTE 4:	Objective 2 is applicable to both, RAT-dependent and RAT-independent positioning methods.

This paper discusses the methodologies for supporting the integrity. 

[bookmark: _Ref490149211]Discussion
In the last RAN 2 #111e meeting, the following agreements are achieved. 
Agreements:
Proposal 2: Error source for RAT-dependent positioning methods should be studied under RAN1. Send an LS to RAN1 to trigger the study on error sources for RAT-dependent positioning methods for positioning integrity
Proposal 3: RAN2 can independently study the error sources for RAT-independent positioning methods.
Proposal 5: RAN2 confirms that 4 possible sources of feared events are applicable for RAT-independent positioning in 3GPP system. 
1.	Faults in the correction data e.g.
	a.	Incorrect computation by the provider
	b.	External feared event impacting the provider
2.	Faults in transmitting the data to the UE, e.g.
	a.	Data integrity faults
3.	External feared events, e.g.
	a.	Satellite feared events
	b.	Atmospheric feared events
	c.	Multipath
4.	UE faults

From the above agreements, RAN2 decides that error source for RAT-dependent positioning should be studied under RAN1 and send an LS to RAN1 to trigger the study on error sources for RAT-dependent positioning methods for positioning integrity. Last RAN plenary has discussed this question and decided Objective 2 is applicable to GNSS positioning methods.
Therefore, only GNSS positioning methods supports positioning integrity. 
Observation1: positioning integrity is only applicable to GNSS positioning methods in Rel-17
According to the clause 8.1 of TS 38.305, we proposed that integrity can be supported by UE-based or UE-assisted/LMF-based in A-GNSS positioning. 
Table 4.3.1-1: Supported versions of UE positioning methods [2]
	Method
	UE-based
	UE-assisted, LMF-based
	NG-RAN node assisted
	SUPL

	A-GNSS
	Yes
	Yes
	No
	Yes (UE-based and UE-assisted)



Procedures related to capability transfer
In order to support integrity in A-GNSS positioning, in the first step we should support a capability signalling procedure in which the UE would acknowledge whether it has the capability to support integrity measurement , assess the integrity assistance information or not. 
Proposal 1: Reuse Capability Transfer Procedure to report UE capability for UE positioning integrity.

Procedures related to Assistance Data Transfer
For the integrity KPIs, Last RAN2 meeting agrees to adopt the Target Integrity Risk (TIR), Alert Limit (AL) and Time-to-Alert TTA) as the Integrity KPIs. And for different use cases, the specific KPIs may be different. For example, for automotive use cases, in Road-level identification, consider an access road that is within 3 metres of a freeway, with a corresponding AL of 3 metres and TIR of 1 x10-7/hr specified by the vehicle manufacturer. And lane-level identification requires an AL of 1.5m and TIR of 1x10-7/hr or lower [3].
So in order to support integrity, depending on whether we have UE-based or UE-assisted system, we may need to provide the integrity KPIs to UE or LMF. And it is appropriate to transmit integrity KPIs to UE via assistance data transfer procedure.
Proposal 2：The integrity KPIs are provided to the UE via assistance data.

In current LPP specification, the GNSS assistance data broadcasted to UE through positioning system information includes the real time integrity information, i.e. GNSS-RealTimeIntegrity. 
The GNSS-RealTimeIntegrity is used by the location server to provide parameters that describe the real-time status of the GNSS constellations. A list of unhealthy signals/SVs can be provided to UE via GNSS-RealTimeIntegrity. According to the real-time status of the GNSS satellites, UE can omit the measurement result of unhealthy satellites to avoid inaccuracy position estimation.
GNSS-RealTimeIntegrity ::= SEQUENCE {
	gnss-BadSignalList	GNSS-BadSignalList,
	...
}

GNSS-BadSignalList ::= SEQUENCE (SIZE(1..64)) OF BadSignalElement

BadSignalElement ::= SEQUENCE {
	badSVID			SV-ID,						
	badSignalID		GNSS-SignalIDs	OPTIONAL,	-- Need OP

Observation 2: In Rel-16, assistance data includes real-time integrity info that provides the GNSS receiver with information about the health status of a GNSS constellation

And for the faults in the correction data, the assistance data has not provides this information. Therefore, in order to assist determine the faults of correction data, the GNSS assistance data may need to be extend to include the faults of correction data
Proposal 3: The assistance data from LMF to UE should include the faults of correction data.

Procedures related to Location-related Transfer
For the UE-based positioning, the positioning calculation is conducted by UE. And for the UE-assisted positioning, the positioning calculation is conducted by LMF. 
For the positioning integrity, we think there are also exist two methodologies to support the positioning integrity. There are UE-based integrity and UE-assisted integrity.
For the UE-based positioning, UE measures the GNSS signals and then calculates the PL by itself.
For the UE-assisted positioning, UE measures the GNSS signals and then reports the measurement results and integrity monitor results to network to calculate the PL via LPP provide Location Information.
Proposal 4: UE can send the integrity monitoring results to LMF in UE-assisted positioning.
Proposal 5: UE can send the calculated integrity results to LMF in UE-based positioning upon the request from LMF.
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In this contribution, we discuss positioning integrity KPIs and relevant use cases. And we propose that:
Observation1: positioning integrity is only applicable to GNSS positioning methods in Rel-17
Proposal 1: Reuse Capability Transfer Procedure to report UE capability for UE positioning integrity
Proposal 2：The integrity KPIs are provided to the UE via assistance data.
Observation 2: In Rel-16, assistance data includes real-time integrity info that provides the GNSS receiver with information about the health status of a GNSS constellation
Proposal 3: The assistance data from LMF to UE should include the faults of correction data.
Proposal 4: UE can send the integrity monitoring results to LMF in UE-assisted positioning.
[bookmark: _GoBack]Proposal 5: UE can send the calculated integrity results to LMF in UE-based positioning upon the request from LMF.
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