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1. Introduction
In the last RAN2#119e meeting, agreements regarding the RAT-dependent integrity have been made as follows:
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 time; 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.

Also, RAN1 has discussed RAT-dependent integrity in the last meeting RAN1#110, and error sources regarding various RAT-dependent positioning methods have been identified, indicated as follows:
For LMF-based positioning integrity mode, at least the followings are error sources for timing related measurements:
· RSTD measurement is an error source for DL-TDOA
· RTOA measurement is an error source for UL-TDOA
· Inter-TRP synchronization is an error source for UL-TDOA
· UE Rx-Tx time difference measurement is an error source for Multi-RTT
· gNB Rx-Tx time difference measurement is an error source for Multi-RTT
· angle of arrival measurement is an error source for UL-AOA
· ARP location is an error source for UL-AOA
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
· Note: Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857
· FFS : Whether the error statistics of ARP location is available at the gNB
· FFS : Specification impact of inter-TRP synchronization as an error source for UL-TDOA
· 
· 
















For UE-based positioning integrity mode, at least the following are error sources in assistance data:
· TRP location (e.g., NR-TRP-LocationInfo in TS 37.355) and inter-TRP synchronization (e.g., NR-RTD-Info in TS 37.355) are error sources for DL-TDOA
· TRP location (e.g., NR-TRP-LocationInfo In TS 37.355) is an error source for DL-AOD
· FFS: whether boresight direction of DL-PRS (e.g., NR-DL-PRS-BeamInfo in TS 37.355) is an error source
· FFS: whether beam information of DL-PRS (e.g., NR-TRP-BeamAntennaInfo in TS 37.355) is an error source
· FFS: Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
· Other error sources are not precluded
· FFS: Applicability of the above error sources to LMF-based positioning integrity mode
· Note: Definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857












It should be also noted that further details of the identified error sources, e.g., the probability distribution, are still FFS 

In this paper, we would like to address our views on the RAT-independent integrity
2. Discussion
2.1 Feared events due to error sources agreed by RAN1
As indicated in the Introduction part, various error sources for LMF-based positioning integrity methods have been confirmed by RAN1. Specifically, for LMF-based positioning integrity methods, we can find that almost all the agreed error sources are from UE measurements, e.g., RSTD measurement, UE Rx-Tx time difference measurement, etc, or from the gNB measurements, e.g., RTOA measurement, gNB Rx-Tx time difference measurement, angle of arrival measurement, etc. Feared event could be incurred when UE or TRP measurement results are deviated due to NLOS or multipath effect. Therefore, we suggest RAN2 to study if the feared events of UE measurement errors should be sent along with the UE measurement results in the LPP ProvideLocationMeasurement msg and if the feared events of gNB measurement errors should be sent along with the gNB measurement results in the NRPPa MEASUREMENT REPORT msg for the LMF-based positioning integrity methods.  
Proposal 1: RAN2 to study if the feared events of UE measurement errors should be sent along with the UE measurement results in the LPP ProvideLocationMeasurement msg and if the feared events of gNB measurement errors should be sent along with the gNB measurement results in the NRPPa MEASUREMENT REPORT msg for the LMF-based positioning integrity methods.
In addition, inter-TRP synchronization and ARP location are the error sources different from the measurement results. The feared events of them should be transmitted from the NG-RAN node towards the LMF via NRPPa interface for LMF-based integrity determination.
Observation 1: The feared events of inter-TRP synchronization and ARP location should be transmitted from the NG-RAN node towards the LMF via NRPPa for LMF-based integrity determination. FFS the details of the spec impact.
For UE-based positioning integrity, RAN1 agrees that TRP location and inter-TRP synchronization are two error sources for DL-TDOA and for DL-AOD. Considering the TRP location and synchronization performance is not a variable in the positioning session, we suggest RAN2 to agree that the feared events of TRP location and inter-TRP synchronization should be sent along with the TRP info in the NR-PositionCalculationAssistance IE in the LPP ProvideAssistanceData msg.
Proposal 2: for UE-based positioning integrity, RAN2 to agree that the feared events of TRP location and inter-TRP synchronization should be sent along with the TRP info in the NR-PositionCalculationAssistance IE in the LPP ProvideAssistanceData msg.

2.2 General principle for the RAT-dependent integrity
According to the RAT-independent positioning integrity introduced in the R17, the procedure of determination of the positioning integrity consists of following steps:
· LCS client notifies of the LMF the integrity KPIs, including TIR, AL, and TTA
· LMF retrieves the positioning integrity capabilities from the UE, and determines using UE-based integrity method
· LMF sends feared events towards the UE for positioning integrity determination
· Based on the UE location measurement results, taking into account various of feared events, UE derives the positioning integrity result, and sends it back to the LMF.
· LMF sends back the positioning integrity results towards the LCS client
We understand that the R17 introduced RAT-independent positioning integrity is a classic UE-based method. R18 UE-based RAT-independent integrity procedure could reuse such steps as much as possible. The only thing needs to be paid attention to is that some of the feared events comes from the TRP information and/or the measurement results, as indicated above. As a result, the LMF should firstly collect the feared events from the TRPs via NRPPa interface and send them towards UE. 
On the other hand, for the LMF-based positioning integrity determination method, feared events of the UE could come from two aspects: UE itself, e.g., low performance or faults, and poor UE measurement results. As indicated above, feared events of UE measurement results could sent along with the UE measurement results in the LPP ProvideLocationMeasurement msg, and therefore the spec impact is limited. On the other hand, there is no proper LPP signaling procedure to send feared events due to the UE fault/low performance. As a result, we propose RAN2 to study how to send the feared events due to the UE fault/low performance towards the LMF for LMF based positioning integrity method.
Proposal 3: RAN2 to agree that R18 UE-based RAT-independent integrity procedure could reuse R17 UE-based RAT-dependent integrity procedure steps as much as possible, including follows:
· LCS client notifies of the LMF the integrity KPIs, including TIR, AL, and TTA
· LMF retrieves the positioning integrity capabilities from the UE, and determines using UE-based integrity method
· LMF sends feared events towards the UE for positioning integrity determination
· Based on the UE location measurement results, taking into account various feared events, UE derives the positioning integrity result (PL), and sends it back to the LMF.
· LMF sends back the positioning integrity results towards the LCS client


Proposal 4: RAN2 to study using which signaling msg to send the feared events due to the UE faults/low performance towards the LMF for LMF-based positioning integrity method.  

2.3 The feasibility of decouple the entity for integrity computation from positioning 
In the R17 positioning WI phase, RAN2 agrees that UE and LMF can take the task of positioning integrity, though at the end only Mode 1 UE-based positioning integrity method is supported, i.e., UE only reports the derived PL towards the LMF.
In the R18, a question raised that whether or not the entity for integrity computation and the one for positioning could be decoupled. Let us take DL-TDOA as an example.
Firstly, we choose the UE as the positioning entity and the LMF as the integrity computation entity. After performing the DL measurement result, the UE needs to send the integrity related assistance information, e.g., feared events of the measurement errors to the LMF. Subsequently, the LMF derives the positioning integrity based on the assistance information and sends it back to the UE, if it is the UE trigger the LCS service. As can be found, to apply the positioning result in practice for positioning integrity-sensitive services, the UE needs to wait for at least two pieces of LPP msg transmission time to obtain the related positioning integrity result from the LMF. 
Observation 2: if UE serves the positioning entity and the LMF serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait the at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
Secondly, if we choose the LMF as the positioning entity and the UE as the integrity computation entity, after performing the DL-PRS measurement, the UE needs to send the DL-PRS measurement result towards the LMF. Then, the LMF derives the positioning result based on the DL-PRS measurement result and sends it back to the UE, if it is the UE triggering the LCS service. Similar with the above implementation, it could be found, UE at least needs to wait for two pieces of LPP msg transmission and processing time prior to the availability of the integrity checked positioning result.
Observation 3: if LMF serves the positioning entity and the UE serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait for at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
As a result, from the perspective of saving unnecessary processing time for the time-sensitive positioning services, we propose RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled.
Proposal 5: RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled, from the perspective of saving unnecessary processing time for the time-sensitive positioning services.


3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Proposal 1: RAN2 to study if the feared events of UE measurement errors should be sent along with the UE measurement results in the LPP ProvideLocationMeasurement msg and if the feared events of gNB measurement errors should be sent along with the gNB measurement results in the NRPPa MEASUREMENT REPORT msg for the LMF-based positioning integrity methods.
Observation 1: The feared events of inter-TRP synchronization and ARP location should be transmitted from the NG-RAN node towards the LMF via NRPPa for LMF-based integrity determination. FFS the details of the spec impact.
Proposal 2: for UE-based positioning integrity, RAN2 to agree that the feared events of TRP location and inter-TRP synchronization should be sent along with the TRP info in the NR-PositionCalculationAssistance IE in the LPP ProvideAssistanceData msg.
Proposal 3: RAN2 to agree that R18 UE-based RAT-independent integrity procedure could reuse R17 UE-based RAT-dependent integrity procedure steps as much as possible, including follows:
· LCS client notifies of the LMF the integrity KPIs, including TIR, AL, and TTA
· LMF retrieves the positioning integrity capabilities from the UE, and determines using UE-based integrity method
· LMF sends feared events towards the UE for positioning integrity determination
· Based on the UE location measurement results, taking into account various of feared events, UE derives the positioning integrity result (PL), and sends it back to the LMF.
· LMF sends back the positioning integrity results towards the LCS client
Proposal 4: RAN2 to study using which signaling msg to send the feared events due to the UE faults/low performance towards the LMF for LMF-based positioning integrity method.  
Observation 2: if UE serves the positioning entity and the LMF serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait the at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
Observation 3: if LMF serves the positioning entity and the UE serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait for a time duration taken for transmission and processing of at least two pieces of LPP msg to obtain the related positioning integrity result from the LMF.
Proposal 5: RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled, from the perspective of saving unnecessary processing time for the time-sensitive positioning services.







