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1. Introduction
In last RAN2#115-e, the following agreements regarding positioning integrity aspects are made:
	· Agreements:
· Proposal 1: Agree that the GNSS feared events will be addressed in the WI.
· Proposal 2 (modified): Agree that all for A-GNSS positioning methods, positioning integrity determination is supported in LPP.
· Proposal 3: Agree that additional IEs are needed in LPP to support A-GNSS positioning integrity determination.
· Proposal 4: The specific algorithms used for positioning integrity shall be up to implementation.
· Proposal 5: For interoperability, the use of “hard-coded” parameters should be minimized and instead the needed parameters should be sent explicitly in the assistance data.
· Proposal 6: RAN2 agrees that the PL will be reported in the Integrity Results. It is FFS whether Mode 2 and the TIR, AL, TTA that were used in the integrity calculation will also be reported in the integrity results.
· Proposal 8: Agree that the UE feared events will be handled in the implementation for UE-based (network-assisted) methods of positioning integrity determination. 
· Proposal 10: Agree that the LMF feared events can be handled via implementation for the UE-based (network-assisted) and UE-assisted (LMF-based) methods of positioning integrity determination.
· Proposal 11: RAN2 agrees to use Common Positioning IEs to transfer the KPIs and Integrity Results.
· Proposal 12: RAN2 agrees that the LPP procedures can be used to transfer the KPIs and Integrity Results. For UE-assisted, the LCS procedures remain FFS in the case of MO-LR.
· In Rel-17, we do not address the data transmission feared event (i.e. we rely on the system’s existing methods for assuring data integrity).
· Agreements:
· Proposal 1:	The support of GNSS integrity is enabled by using existing NG-RAN positioning architecture. 
· Proposal 2:	Any additional functional elements, positioning/integrity modes, etc. should be introduced only when needed. 
· Proposal 3 (modified):	Separate procedures for "A-GNSS Positioning Integrity" as proposed in R2-2107503 will not be defined; the existing A-GNSS (and general location) Procedures are applicable/sufficient.
· Proposal 4 (modified):	RAN2 confirms that LPP messages RequestLocationInformation and ProvideLocationInformation are used to transfer integrity KPIs/results, respectively, for GNSS positioning at least for UE-based mode.
· Proposal 5 (modified):	RAN2 confirms that LPP messages RequestAssistanceData and ProvideAssistanceData are used to transfer integrity assistance data for GNSS positioning at least for UE-based mode.






In this paper, we discuss the support of the positioning integrity for A-GNSS. Even though there were the baseline procedure agreed as above and on-going discussion on the assistance data information, still most of signaling is in the grey area including LMF-based mode. Therefore, we discuss the signaling aspect untouched. 

2. Procedural consideration for positioning integrity parameters and its reporting

In computing entity, PL needs to be calculated based on other remaining three parameters KPIs (e.g., TIR, AL, TTA), and the history of measurement and its error in real time. Since PL is used for determining system availability, this value needs to be reported from computing entity to the positioning integrity decision (controlling) entity e.g., LCS entity.

Based on the endorsed TR 38.857, there are possible integrity modes and its signaling considerations as below:
Table 9.4.1.1.1: Summary of network-assisted (UE-Based) and UE-assisted (LMF-Based) positioning integrity mode considerations. 
NOTE: The table provides a summary of considerations and the final details and specification impacts are FFS in the WI.
*NOTE: Examples of KPIs are the TIR, AL, TTA. Examples of Integrity results are the PL and Integrity Availability.
**NOTE: From LMF to UE does not mean the integrity assistance information is generated by the LMF.

	Positioning Integrity Mode
	Location service type
	Source of KPIs* 
	Source of Integrity results*
	 Positioning Integrity assistance information** 
	Specification impact 

	Network assisted (UE-based): Positioning integrity result is derived by the UE

	MO-LR
	UE internal implementation
	UE internal implementation 
	From LMF to UE: 
- Feared events in the GNSS Assistance Data
- Feared events in transmitting the data to the UE
- GNSS feared events
	Procedure to transfer Integrity assistance information from LMF to UE
(case A)

	
	MT-LR
	From LMF 

	From UE
	From LMF to UE: 
- Feared events in the GNSS Assistance Data
- Feared events in transmitting the data to the UE
- GNSS feared events
	Procedure to transfer Integrity assistance information and KPIs from LMF to UE
Procedure to transfer Integrity results from UE to LMF 
(case B)

	UE assisted (LMF-based): Positioning integrity result is derived by the LMF
	MO-LR
	From UE
	From LMF
	From GNSS corrections provider (external source) to LMF: 
- Feared events in the GNSS Assistance Data
- Feared events in transmitting the data to the UE
- GNSS feared events
From UE to LMF:
- UE feared events
- GNSS feared events
	Procedure to transfer Integrity assistance information and KPIs from UE to LMF
Procedure to transfer Integrity results from LMF to UE 
(case C)

	
	MT-LR
	LMF implementation

	LMF internal implementation
	From GNSS corrections provider (external source) to LMF: 
- Feared events in the GNSS Assistance Data
- Feared events in transmitting the data to the UE
- GNSS feared events
From UE to LMF:
- UE feared events
- GNSS feared events
	Procedure to transfer Integrity assistance information from UE to LMF 
(case D)



In case B and C there should be the signaling to transfer integrity result from computing entity to LCS entity. Since measurement from GNSS signal and any feared event occurrence is time-varying, PL calculating entity calculates in real time, and report this in real time, if possible, to the integrity decision entity. There is consideration point to design the corresponding signaling above. Since PL computation can be done based on the given KPI related values and feared event information from KPI source, providing the positioning integrity assistance information and returning its resulting PL or system availability would be paired, as described in above table.

Observation 1. Given KPI parameters and GNSS feared event information, PL and/or system availability information needs to be reported to the LCS entity (or positioning integrity decision entity).

Based on the real time requirement on PL and system availability, there must be continuous and frequent transfer of the computing result according to the time duration for one PL result computed. However it is hard to guarantee all the required characteristics on contiguous/frequent/fast transaction of the positioning integrity result reporting because the physical radio resource is definitely limited to be used. Therefore, the signaling design needs to consider reducing reporting frequency for radio resource saving by conditional or adjustable interval reporting.

Observation 2. There should be an optimal point in frequent reporting of positioning integrity result and radio resource budget available. 

Therefore, we would like to suggest to consider those aspects to design the signaling for providing assistance information for positioning integrity and its result reporting.

Proposal 1: RAN2 agree to design the signaling for positioning integrity assistance data providing and the positioning integrity result reporting on the given KPI and feared event information by considering result reporting on some condition or with adjustable interval. 

3. Conclusion 
[bookmark: _GoBack]In this contribution, we discussed on the signaling design direction for providing positioning integrity assistance data and its result reporting. As a result, we have the following conclusion:
Proposal 1: RAN2 agree to design the signaling for positioning integrity assistance data providing and the positioning integrity result reporting on the given KPI and feared event information by considering result reporting on some condition or with adjustable interval. 

