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1. Introduction
In last meeting, RAN2 agreed 4 candidate KPIs and 4 possible sources of feared events as below:
1.	Agree to adopt the Target Integrity Risk (TIR), Alert Limit (AL) and Time-to-Alert TTA) as the Integrity KPIs.

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

In this contribution, we discuss how to support integrity in 3GPP network.
1. [bookmark: Proposal_Pattern_Length]Discussion
As mentioned in the SID
1. 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.
Based on the SI, we should consider both network assisted and UE assisted integrity. To our understanding, network assisted integrity is for UE based positioning, i.e. the location is calculated by the UE, and then the integrity calculation, i.e. PL is also done in the UE; And UE assisted integrity is for UE assisted positioning, i.e. the location is calculated by the network and then the integrity calculation, i.e. PL is also one in the network. 
Proposal 1: Network assisted integrity is for UE based positioning, i.e. the location is calculated by the UE, and then the integrity calculation, i.e. PL is also done in the UE; And UE assisted integrity is for UE assisted positioning, i.e. the location is calculated by the network and then the integrity calculation, i.e. PL is also one in the network.
For integrity, the calculation entity should calculate the PL, and determine whether the positioning results are trusted or not, and whether system is available or not, as shown below based on Stanford Diagram for integrity events [1]:
[image: ]
Interpretations when the system is available (PL<AL):

· Nominal Operations (AE<PL): the solution is available and operating safely without an integrity event. 
· Misleading Information (AE>PL & AE<AL): the solution is available but contains an MI integrity event due to AE>PL. It is still operating safely given AE does not exceed the AL.
· Hazardous Misleading Information (AE>PL & AE>AL): the solution is available but contains an HMI integrity event due to AE>AL. It is still declared safe (PL<AL) when it should not have been.

Interpretations when the system is unavailable (PL>AL):

· System Unavailable, False Alert (AE<PL & AE<AL): the solution is unavailable but is a false alert integrity event, given AE<AL. 
· System Unavailable (AE<PL & AE>AL): the solution is unavailable and operating as intended without an integrity event given AE>AL was properly detected.
· System Unavailable and Misleading (AE>PL & AE>AL): the solution is unavailable and contains a MI (AE>PL) integrity event.
For network assisted integrity, the UE needs to be aware of KPIs (AL, TRI and TTA) and also the Error sources (Faults in the correction data, Faults in transmitting the data to the UE, External feared events and UE faults). 
For UE assisted integrity, the network needs to be aware of KPI(AL, TRI and TTA) and also the Error sources (Faults in the correction data, Faults in transmitting the data to the UE, External feared events and UE faults). 
Since the KPIs are related to use cases, and therefore it should come from the application server. For the Error sources, all of them should come from network except the UE faults. 

Therefore:
	Integrity method
	Location service type
	KPIs
	Integrity results

	Error sources
	Spec impact

	Network assisted (for UE based positioning)

	MO-LR
	Obtained via UE internal implementation;
	Keep inside the UE
	LPP (from LMF): Faults in the correction data, Faults in transmitting the data to the UE, External feared events
UE internal implementation: UE faults
	Assistance data in LPP (from LMF) to include:
Faults in the correction data, Faults in transmitting the data to the UE, External feared events;

	
	MT-LR
	LPP (from LMF): KPIs 

	
LPP (from UE):integrity results;
	LPP (from LMF): Faults in the correction data, Faults in transmitting the data to the UE, External feared events
UE internal implementation: UE faults
	Assistance data in LPP (from LMF) to include:
· KPIs;
· Faults in the correction data, Faults in transmitting the data to the UE, External feared events;
LPP (from UE):integrity results;

	UE assisted (for UE assisted positioning)
	MO-LR
	LPP (from UE):Obtained via UE internal implementation;

	LPP (from LMF):integrity results;
	LMF implementation: Faults in the correction data, Faults in transmitting the data to the UE, External feared events
LPP (from UE): UE faults
	Assistance data in LPP (from UE) to include:
· KPIs;
· UE faults;
LPP (from LMF):integrity results;

	
	MT-LR
	LMF implementation: KPIs 
	Keep inside the LMF
	LMF implementation: Faults in the correction data, Faults in transmitting the data to the UE, External feared events
LPP (from UE): UE faults
	Assistance data in LPP (from UE) to include:
· UE faults;


Note: the details are to be discussed in WI phase. 
[bookmark: _GoBack]
Proposal 2: to capture above table in the TR on how to support network assisted and UE assisted integrity.
1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: Network assisted integrity is for UE based positioning, i.e. the location is calculated by the UE, and then the integrity calculation, i.e. PL is also done in the UE; And UE assisted integrity is for UE assisted positioning, i.e. the location is calculated by the network and then the integrity calculation, i.e. PL is also one in the network.
Proposal 2: to capture above table in the TR on how to support network assisted and UE assisted integrity.
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