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1 Introduction
In the RAN2#119 meeting, the RAT-dependent positioning integrity was discussed and the following agreements were made [1].
In this contribution, we will further discuss the methodologies and signalling procedures for the RAT-dependent positioning integrity and provide our suggestions.
2 Discussion
In Rel-17, only the UE based GNSS positioning integrity was specified. In Rel-18, both UE based and LMF based RAT-dependent positioning integrity should be considered, and LMF based positioning integrity includes UE-assisted and NG-RAN assisted mode. For DL positioning, if the positioning mode is UE based positioning, then the UE-based positioning integrity is used, if the positioning mode is UE assisted positioning, then the LMF based positioning integrity is used. For uplink positioning, the LMF based positioning integrity is applied. For uplink and downlink positioning, the LMF based positioning integrity is applied. In summary, the entity who is responsible for UE location calculation is also responsible for positioning integrity.
Proposal 1: Both UE based and LMF based positioning integrity should be considered.

Proposal 2: The entity which is responsible for the UE location calculation is also responsible for the positioning integrity.
We also discussed the mode 2 of integrity result reporting for UE based positioning integrity in Rel-17, for mode 2 reporting, the LMF will provides the given AL to the UE, and UE only reports a binary flag (0 and 1) to indicate whether the positioning system is available or not. We think the Mode 2 of Integrity Result Reporting can be considered for RAT-dependent positioning integrity. 
Proposal 3: The Mode 2 of Integrity Result Reporting can be considered for RAT-dependent positioning integrity. 
For UE based positioning integrity, the LMF provides the error sources and target TIR or given AL to UE and UE reports the PL or the integrity alarm to the LMF. Therefore, the LMF provides the error sources by LPP provide assistance information message and provides the target TIR or given AL by LPP location information request message. UE reports the PL or positioning integrity alarm by LPP provide location information message.
Proposal 4: For UE based positioning integrity, the LPP provide assistance information, LPP request location information and LPP provide location information can be used for providing error sources, target TIR or given AL, PL or positioning integrity alarm respectively. 
For the LMF based positioning integrity, if the positioning method is downlink positioning, the UE provides the error source to the gNB by the LPP provide location information and the gNB provides the error source to the LMF by NRPPa. If the positioning method is uplink positioning, the gNB provides the error sources to the LMF by NRPPa message. If the positioning method is uplink+ downlink positioning, the gNB provides the error sources to the LMF by NRPPa message and UE provides the error source to the gNB by RRC message.
Proposal 5: For the LMF based positioning integrity, only error sources from gNB and UE should be sent to the LMF, and the gNB provides the error source to LMF for uplink and uplink+downlink positioning by NRPPa message, and the UE provides the error source to LMF for downlink positioning by LPP provide location information message.
In Rel-17, we introduced GNSS positioning integrity for UE. For the RAT-dependent positioning integrity, it is a straightforward way to follow the Rel-17 to define the positioning integrity capabilities for each positioning method, which includes error source receiving, error source reporting and supported model of integrity result reporting. 
Proposal 6: Define the UE positioning integrity capabilities for each positioning method, which includes error source receiving, error source reporting and supported model of integrity result reporting.
3 Conclusions 
In this contribution, we have discussed the RAT-dependent positioning integrity and provide the following proposals:
Proposal 1: Both UE based and LMF based positioning integrity should be considered.
Proposal 2: The entity which is responsible for the UE location calculation is also responsible for the positioning integrity.
Proposal 3: The Mode 2 of Integrity Result Reporting can be considered for RAT-dependent positioning integrity.
Proposal 4: For UE based positioning integrity, the LPP provide assistance information, LPP request location information and LPP provide location information can be used for providing error sources, target TIR or given AL, PL or positioning integrity alarm respectively.
Proposal 5: For the LMF based positioning integrity, only error sources from gNB and UE should be sent to the LMF, and the gNB provides the error source to LMF for uplink and uplink+downlink positioning by NRPPa message, and the UE provides the error source to LMF for downlink positioning by LPP provide location information message.
Proposal 6: Define the UE positioning integrity capabilities for each positioning method, which includes error source receiving, error source reporting and supported model of integrity result reporting.
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Agreements:


Proposal 1: RAN2 to confirm the integrity principle of operation defined in the section 8.1.1a of TS38.305, including integrity definition (e.g., Error, Bound, Time to Alert, DNU, Residual Risk, irMinimum, irMaximum and Correlation Times; FFS if all parameters are needed in the RAT-dependent case), Equations for the GNSS integrity are reused for RAT dependent positioning methods.  


Proposal 2 (modified): RAN2 may add the mapping between Integrity definition/Fields (Integrity Alerts, error bounds (mean, StdDev), Residual Risks, Integrity correlation times ) and Error sources/assistance data for RAT-dependent positioning methods later once RAN1 identifies new error sources.  









3/3


