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1 Introduction

According to the positioning enhancements WID, the following aspects of GNSS positioning integrity will be discussed in WI phase [1]:
In RAN2#114 meeting, the following agreements were achieved [2]:

In this contribution, we will further discuss the GNSS positioning integrity and provide some suggestions.
2 Discussion
2.1 
A-GNSS Feared Events

Based on the SI discussion, there are five types of feared events as follows:

· Feared events in the GNSS Assistance Data

· Feared events during positioning data transmission

· GNSS feared events

· UE feared events

· LMF feared events 

During the post email discussion [3], companies think the GNSS feared events should be addressed in the WI and LMF feared events should be left to implementation. However, the other feared events need to be further discussed. 
Regarding the feared events in the GNSS Assistance Data, we think how to detect feared event in GNSS assistance data is depended on external corrections provider, if the external corrections can provide indication to LMF when feared event is detected, the LMF can forward it to UE or only send a simple indication to UE to indicate UE don’t use the GNSS assistance data. Based on the TS 37.355, the IE GNSS-RealTimeIntegrity is used by the location server to provide parameters that describe the real-time status of the GNSS constellations. GNSS-RealTimeIntegrity data communicates the health of the GNSS signals to the mobile in real‑time. So we think the GNSS-RealTimeIntegrity can be reused to indicate UE when the Feared events in the GNSS Assistance Data is detected. 

Proposal 1: If the external corrections provider can provide indication to LMF when feared events in the GNSS Assistance Data is detected, the GNSS-RealTimeIntegrity can be reused by LMF to indicate UE not to use the GNSS assistance data any more. 
The UE feared events include hardware faults, Software faults and GNSS receiver measurement errors. For UE based positioning integrity, all companies think it is up to UE implementation. But for the UE assisted positioning integrity, the companies didn’t reach an agreement, some companies think the GNSS receiver measurement errors should be specified and other some companies think it is also up to UE implementation. For hardware faults and software faults, we think it is totally based on UE implementation. For GNSS receiver measurement, it is difficult to define a unified GNSS receiver error for different UE vendors, moreover, how to define the GNSS receiver error may be out of 3GPP scope. So we should not define any UE feared events and it should be left to UE implementation. However, some companies think GNSS measurements error should be considered for the positioning and integrity computation, in order to address this concern, we think UE can send a simple indication to LMF when the UE feared events is detected. 
Proposal 2: For the UE assisted positioning integrity, UE feared events should not be specified and should be left to UE implementation, UE can send an indication to LMF when the UE feared events is detected. 
For the feared events during positioning data transmission, we admit that it is important for GNSS positioning integrity. But we think data integrity also can be used for other use cases, so maybe a dedicated study is more feasible. 
2.2 Integrity result reporting
There are two modes of integrity result reporting, one is PL reporting which the integrity computing entity only reports the calculated the PL to the LCS client and the other is integrity event flagging which the integrity computing entity calculates the PL and then may only have to report a binary flag (0 and 1) to indicate whether the positioning system is available or not.
We think the positioning integrity result will be used by LCS client and LCS client can calculate the positioning integrity result based on the reported PL from UE or LMF, so it is not necessary to support mode 2 of integrity result reporting. Moreover, if both mode 1 and mode 2 are supported, it needs to design signalling to support integrity computing entity to report AL or positioning integrity result.
Proposal 3: Mode 1 is sufficient for integrity result reporting and it will be more complicated when both Mode 1 and Mode 2 are supported. 
For the UE based positioning integrity, if the location service is MO-LR, the positioning integrity KPIs are based on UE internal implementation, so there is no need to deliver the implementation based KPIs to LCS client or LMF. If the location service is MT-LR, the KPI is from LMF, so LMF can decides whether report it to LCS client. For UE assisted positioning integrity, if the location service is MO-LR, we think the positioning integrity KPIs also should base on UE implementation, so the KPI will be not delivered to LMF of LCS client. If the location service is MT-LR, the KPI is based on LMF implementation, and KPI don’t need to deliver to LCS client. Moreover, the PL is sufficient for LCS client to calculate positioning integrity result and determine whether the positioning system is available or not.
Proposal 4：It is not necessary to report the TIR, AL, TTA which were used in the integrity calculation when reports the integrity results.
2.3 Positioning integrity signalling 
In this section, we will discuss the signalling procedures for transitioning the integrity assistance data, KPIs and integrity result. Based on the SI discussion, the positioning integrity result, KPIs and assistance data will be transferred between LMF and UE. So we will discuss the signalling procedures for different positioning integrity modes and location services respectively. 
For MO-LR UE based positioning integrity, only integrity assistance information will be transferred from LMF to UE. So the LPP provide assistance information message can be used to transfer the integrity assistance information from LMF to UE.
For MT-LR UE based positioning integrity, the KPIs, integrity assistance data and integrity result should be transferred between UE and LMF. So the LPP provide assistance information message can be used to transfer the integrity assistance information from LMF to UE he LPP Request Location Information or LPP provide assistance information message can be used to transfer KPIs from LMF to UE. The LPP provide Location Information message can be used to transfer integrity results from UE to LMF. 
For MO-LR LMF based positioning integrity, the integrity assistance information and KPIs will be transferred from UE to LMF and the integrity results will be transferred from LMF to UE and the integrity results will be transferred from LMF to UE. So the LPP request assistance information or LPP provide location information message can be used to transfer integrity assistance information and KPIs and LPP rovide assistance information or LPP request location information can be used to transfer the Integrity results.
For MT-LR LMF based positioning integrity, the integrity assistance information will be transferred from UE to LMF, so the LPP request assistance information or LPP provide location information message can be used to transfer integrity assistance information. 
We summarize the above signalling procedures in the following table 1. 

Table 1 Signalling procedures for GNSS positioning integrity
	Positioning Integrity Mode
	Location service type
	Specification impact 
	Signaling procedure

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


	MO-LR
	Procedure to transfer Integrity assistance information from LMF to UE


	LPP provide assistance information 

	
	MT-LR
	Procedure to transfer Integrity assistance information and KPIs from LMF to UE


	LPP provide assistance information

or

LPP request location information 

	
	
	Procedure to transfer Integrity results from UE to LMF 
	LPP provide Location Information 

	UE assisted (LMF-based): Positioning integrity result is derived by the LMF
	MO-LR
	Procedure to transfer Integrity assistance information and KPIs from UE to LMF
	LPP request assistance information 

or

LPP provide location information message

	
	
	Procedure to transfer Integrity results from LMF to UE 
	LPP rovide assistance information 

 or 

LPP request location information

	
	MT-LR
	Procedure to transfer Integrity assistance information from UE to LMF 


	LPP request assistance information 

or 

LPP provide location information


Proposal 5： The signalling procedures for GNSS positioning integrity in the above table should be considered.
3 Conclusions 
In this contribution, we have discussed feared events, positioning results reporting, positioning integrity signalling and provide the following proposals:

Proposal 1: If the external corrections provider can provide indication to LMF when feared events in the GNSS Assistance Data is detected, the GNSS-RealTimeIntegrity can be reused by LMF to indicate UE not to use the GNSS assistance data any more. 
Proposal 2: For the UE assisted positioning integrity, UE feared events should not be specified and should be left to UE implementation, UE can send an indication to LMF when the UE feared events is detected. 
Proposal 3: Mode 1 is sufficient for integrity result reporting and it will be more complicated when both Mode 1 and Mode 2 are supported. 
Proposal 4：It is not necessary to report the TIR, AL, TTA which were used in the integrity calculation when reports the integrity results.
Proposal 5： The signalling procedures for GNSS positioning integrity in the above table should be considered.
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The assistance information that will be used to support integrity determination


The information that will be used to provide the positioning integrity KPIs and integrity results


Support of integrity for UE-based and UE-assisted A-GNSS positioning.








RAN2 confirms that LPP messages RequestCapabilities and ProvideCapabilities are used to transfer capability information of GNSS positioning integrity support. FFS the contents of capability information for GNSS positioning integrity support.
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