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

During the SI phase, many types of feared events were proposed for implementing positioning integrity using A-GNSS. Regarding the feared events in the GNSS assistance data, there are two types of feared events, one is incorrect computation of the GNSS assistance data and the other is external feared event impacting the GNSS assistance data, and both of them can be handled by the GNSS corrections provider. Considering the GNSS correct provider is out of 3GPP scope, we think the feared events in the GNSS assistance data shouldn’t be consider for GNSS positioning integrity.
For other feared events identified in SI, we think it can be considered for GNSS positioning integrity. For UE feared events and LMF feared events, both hardware faults and software faults are included in TR, we think it is not feasible to specify the software and hardware faults in 3GPP.

Based on above discussion, we have the proposal as follows:
Proposal 1: We suggest RAN2 to consider following feared events for GNSS positioning integrity:

· Feared events during positioning data transmission, including data integrity faults

· GNSS feared events, including Satellite feared events, Atmospheric feared events and Local Environment feared events

· UE feared events, including GNSS receiver measurement error
2.2 Positioning integrity assistance information
The positioning integrity assistance information can be provide to UE or LMF based on positioning integrity mode. For example, for network assisted positioning integrity, the assistance information will be provide to UE from LMF, for UE assisted positioning integrity, the assistance information will be provide to LMF from UE.
According to the feared events, the following assistance information from UE to LMF can be considered. The assistance information on GNSS receiver measurement error and GNSS feared events should be reported to LMF. For example, UE can report the detailed errors of GNSS receiver measurement to LMF, and UE can report indicator or flag to LMF to indicate Satellite feared events and Atmospheric feared events. 
For the assistance information from LMF to UE, we think assistance information on feared events in transmitting the data to the UE can be considered. For the assistance information on feared events in the GNSS Assistance Data and GNSS feared events, it needs LMF to require the assistance information from non 3GPP entity, so this depends on the non-3GPP entity whether can provide the assistance information. 
Observation 1: For the assistance information on feared events in the GNSS Assistance Data and GNSS feared events from LMF to UE, it is depended on whether the non-3GPP entity can provide the assistance information to LMF.
Proposal 2: The assistance information from UE to LMF on GNSS receiver measurement error and GNSS feared events and the assistance information from LMF to UE on feared events in transmitting the data to the UE can be considered.
2.3 Positioning integrity signalling 
2.3.1 Integrity capability  
For positioning integrity, it needs UE to have the capability to perform the integrity related measurements and calculate the integrity results. For UE-based integrity, the UE needs to calculate the positioning integrity results and provide it to LMF. For UE-assisted integrity, the UE may need to report the KPIs, integrity results and integrity measurement results to LMF. Therefore, it is necessary to introduce positioning integrity capability for UE.
In Rel-16, the positioning capabilities are handled separately per each positioning method, so the integrity capabilities can be included in each positioning method. Considering only RAT-independent integrity will be studied in Rel-17, UE only needs to provide positioning integrity capabilities in A-GNSS positioning method.
Proposal 3: It is necessary to introduce positioning integrity capabilities for UE and UE provides positioning integrity capabilities in A-GNSS positioning method based on Rel-16 Capability Transfer Procedure.
2.3.2 Integrity assistance data
For UE-based positioning integrity, UE needs to acquire the integrity assistance data from network. Based on the integrity assistance data, UE can perform integrity measurements and/or calculate protection level (PL). For UE-assisted positioning integrity, the integrity assistance information of UE feared events may be needed to provide to LMF. In Rel-16, the positioning assistance data can be provided to UE by LPP message or positioning SIB, following this mechanism, the integrity assistance data also can be delivered by LPP message or positioning SIB. However, in Rel-16, only LMF can provide assistance data to UE, so it needs to study the case which UE provides integrity assistance data to LMF. For UE-based positioning integrity, the assistance data from LMF to UE can be provided to UE by LPP Provide Assistance Data procedure or positioning SIB. For UE-assisted positioning integrity, the LPP Request Assistance Data procedure can be enhanced for UE sending assistance data to LMF or define new LPP message for UE sending integrity assistance data to LMF.
Proposal 4: For UE-based positioning integrity, the Rel-16 assistance data transfer procedure can be reused for the integrity assistance data transfer, for UE-assisted positing integrity, how to transfer integrity assistance data to LMF need to be further discussed.
2.3.3 KPIs, Integrity results and Integrity related measurements
For UE based positioning integrity, the UE can calculate the real-time PL based on the integrity KPIs from LMF or UE itself. So long as the PL remains below the AL, the positioning system is available. For MT-LR, if the PL exceeds the AL, the impacted positioning system should be declared unavailable at the UE side and the UE may provide this information to LMF.
For UE assisted positioning integrity, if MO-LR is performed, UE may need to provide the integrity KPIs to LMF and LMF calculates the integrity results and then provides it to UE. If MT-LR is performed, UE needs to send integrity information related to the GNSS positioning measurements to LMF.
In Rel-16, LMF can request location information from UE and UE provides the related information including the positioning measurements and estimated position to LMF by location information transfer procedure. Therefore, the Rel-16 location information transfer procedure can be reused for positioning integrity KPIs, integrity results and integrity measurements. In details, the following procedures can be considered: 

· LPP Request Location Information procedure can be used to provide integrity KPIs and integrity results to UE and request integrity KPIs, integrity results and integrity measurements from UE;
· LPP Provide Location Information procedure can be used to provide integrity KPIs, integrity results and integrity measurements to UE.
Proposal 5: The Rel-16 LPP location information transfer procedure can be reused for integrity KPIs, integrity results and integrity measurements delivering. 
3 Conclusions 
In this contribution, we have discussed feared events, assistance information, positioning integrity signalling and provide the following proposals:

Proposal 1: We suggest RAN2 to consider following feared events for GNSS positioning integrity:
Observation 1: For the assistance information on feared events in the GNSS Assistance Data and GNSS feared events from LMF to UE, it is depended on whether the non-3GPP entity can provide the assistance information to LMF.
Proposal 2: The assistance information from UE to LMF on GNSS receiver measurement error and GNSS feared events and the assistance information from LMF to UE on feared events in transmitting the data to the UE can be considered.
Proposal 3: It is necessary to introduce positioning integrity capabilities for UE and UE provides positioning integrity capabilities in A-GNSS positioning method based on Rel-16 Capability Transfer Procedure.
Proposal 4: For UE-based positioning integrity, the Rel-16 assistance data transfer procedure can be reused for the integrity assistance data transfer, for UE-assisted positing integrity, how to transfer integrity assistance data to LMF need to be further discussed.
Proposal 5: The Rel-16 LPP location information transfer procedure can be reused for integrity KPIs, integrity results and integrity measurements delivering.
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Specify the signalling, and procedures to support GNSS positioning integrity determination, including [RAN2, RAN3]:


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.
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