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1 Introduction
In the RAN2#119bis 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 the last meeting, RAN2 had agreed the signalling procedures for UE based integrity mode, so we continue to discuss the signalling procedures for the LMF based integrity mode. 

For UE assisted downlink positioning methods, the LMF gets the error source from the UE and the gNB, for example, the UE provides the error source to the LMF by the LPP provide location information and the gNB provides the error source to the LMF by NRPPa message and the detailed NRPPa message should be defined by RAN3. For uplink positioning, the gNB provides the error sources to the LMF by NRPPa message. For the uplink+ downlink positioning, the UE provides the error source to the gNB by RRC message and then the gNB provides the error sources from both UE and gNB to the LMF by NRPPa message.

Proposal 1: Regarding the LMF based positioning integrity, for UE assisted downlink positioning, the UE provides the error source to the LMF by LPP provide location information message, for uplink positioning, the gNB provides the error source to the LMF by NRPPa message, for uplink+downlink positioning, the UE provides the error source to the gNB by RRC message and then the gNB provides the error sources from both the UE and the gNB to the LMF by NRPPa 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 positioning integrity result reporting. 
Proposal 2: Define the UE positioning integrity capabilities for each RAT-dependent positioning method, which includes error source receiving, error source reporting and positioning integrity result reporting.
RAN2 discussed DNU flag and there are different views on the usage of the DNU flag for RAT dependent positioning integrity, so we further discuss the DNU flag for RAT-dependent positioning integrity. The DNU flag in A-GNSS positioning integrity includes GNSS-Integrity-ServiceAlert and GNSS-RealTimeIntegrity. The IE GNSS-Integrity-ServiceAlert is used by the location server to indicate whether the assistance data for positioning integrity can be used or not. And The IE GNSS-RealTimeIntegrity is used by the location server to describe the health of the GNSS signal of the GNSS constellations. The assistance data for the GNSS positioning integrity is determined by the GNSS system, and the LMF only forwards it to the UE, so the DNU flag is needed since the LMF can’t change the assistance data, for instance, delete the unhealthy GNSS signals from the assistance data. However, for the RAT-dependent positioning integrity, the LMF determines the assistance data for UE based positioning integrity and send it to the UE, if the assistance data can’t be used by the UE, the LMF should not provide it to the UE or update the assistance data. From UE perspective, UE always trusts the network and will use the assistance data from the network. Therefore, there is no need to introduce DNU flag for RAT-dependent positioning integrity.
Observation 1: The assistance data for the GNSS positioning integrity is determined by the GNSS system, and the LMF only forwards it to the UE, the DNU flag is needed since the LMF can’t change the assistance data from the GNSS system. For the RAT-dependent positioning integrity, the LMF determines the assistance data for UE based positioning integrity.
Observation 2: If the assistance data for RAT-dependent positioning integrity can’t be used by the UE, the LMF should not provide it to the UE or update the assistance data accordingly.
Proposal 3: There is no need to introduce the DNU flag for RAT-dependent positioning integrity.
For RAT-dependent positioning integrity, if the integrity alarm is occurred, the positioning system is not available and there are some issues in the positioning system. The positioning integrity is based on the different error sources, and may be some error source is the key point for the integrity alarm, if the UE can indicate the error sources which leads to the integrity alarm, the positioning system may be recovered quickly. For example, the UE indicates that some TRPs synchronization error is the main cause for the positioning integrity alarm, the LMF may update the assistance data without these TRPs.
Proposal 4: For the UE based positioning integrity, the UE could indicate the error source which leads to the integrity alarm to the LMF. 
3 Conclusions 
In this contribution, we have discussed the RAT-dependent positioning integrity and provide the following proposals and observations:
Proposal 1: Regarding the LMF based positioning integrity, for UE assisted downlink positioning, the UE provides the error source to the LMF by LPP provide location information message, for uplink positioning, the gNB provides the error source to the LMF by NRPPa message, for uplink+downlink positioning, the UE provides the error source to the gNB by RRC message and then the gNB provides the error sources from both the UE and the gNB to the LMF by NRPPa message.
Proposal 2: Define the UE positioning integrity capabilities for each RAT-dependent positioning method, which includes error source receiving, error source reporting and positioning integrity result reporting.
Observation 1: The assistance data for the GNSS positioning integrity is determined by the GNSS system, and the LMF only forwards it to the UE, the DNU flag is needed since the LMF can’t change the assistance data from the GNSS system. For the RAT-dependent positioning integrity, the LMF determines the assistance data for UE based positioning integrity.
Observation 2: If the assistance data for RAT-dependent positioning integrity can’t be used by the UE, the LMF should not provide it to the UE or update the assistance data accordingly.
Proposal 3: There is no need to introduce the DNU flag for RAT-dependent positioning integrity.
Proposal 4: For the UE based positioning integrity, the UE could indicate the error source which leads to the integrity alarm to the LMF.
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Agreement:


Proposal 1-2. RAN2 study the usage of DNU flag for the RAT-dependent positioning integrity (assuming RAN1 agree to leave it to RAN2) and conclude on whether to indicate the DNU presence in the integrity principle equation.


Proposal 4. RAN2 will study the both UE-based and LMF-based integrity for RAT-dependent cases.


Proposal 7 (modified). RAN2 agree that R17 UE-based integrity mode signaling can be used as baseline with the following aspects:


-	UE sends capability info to LMF on integrity for UE-based mode using LPP capability transfer procedure


-	LMF sends the assistance data for integrity calculation to UE for integrity of UE-based mode


-	LMF sends integrity requirement e.g., TIR to UE in LPP request location information message for integrity of UE-based mode


-	UE sends integrity result to LMF using LPP location information Transfer message


LMF provides, in assistance data, the information of error sources (e.g., originated from RAN node) to UE for integrity in UE-based mode.
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