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1	Introduction
The following objective was agreed for the work of integrity support for RAT dependent positioning[1]:
	· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods [RAN2, RAN3].



This paper discusses some remaining open issues for Rel 18 integrity. 
2	Discussion
2.1	LS to SA2/CT4
SA2/CT4 has added the spec impacts that a client may provide Integrity KPI to the LMF. However, the Integrity report to the client is missing. That is the signaling to inform to the client with regards to the result is missing.
During study item, it was discussed that there are two modes of reporting to the client. 

Two modes of integrity result reporting were identified during the study item of Integrity, mode 1 (protection level reporting) and mode 2 (integrity result/availability) – same as discussed for Rel 17 GNSS integrity. Only mode 1 reporting is supported in Rel 17 and 18

· Mode 1 of Integrity Result Reporting : PL Reporting
The integrity computing entity calculates the PL, based on the measurement, assistance information and TIR. Then, the calculated PL is directly reported to where the LCS client resides (Network or UE). Hence, the integrity computing entity does not judge whether the positioning system is still available, it simply provides whatever PL value it has obtained. It is left to the LCS client itself to determine if the positioning system is still available based on the reported PL.

In aviation and other traditional use cases, the integrity determination is device centric, meaning that the device is empowered to compile available information such as measurements and assistance data, in order to calculate the PL. With cellular empowered integrity, the situation is a bit different since both UE and LMF/network can determine the PL. However, the ability to determine the PL differs quite significantly between these two options, since the UE has access to the satellite measurements continuously, while LMF only has access to measurement based on reports.
[bookmark: _Toc159192217]One key difference between Rel 17 GNSS integrity and Rel 18 RAT-dependent integrity is the introduction of LMF-based integrity in Rel 18.
 
Therefore, it is important to forward information about which entity that performed the integrity to help the application function get the full picture of the integrity report.

 

[bookmark: _Toc159192252]Send an LS to CT4/SA2 providing details for the Integrity results to be provided to the LCS client. The client should be informed which entity performed the integrity and the outcome of the result whether Integrity condition was fulfilled or not.

2.2	LMF-based integrity, PRU and LPP measurement reporting
The following working assumption regarding LMF-based positioning and measurement error sources was confirmed at RAN2#123:

	It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN.



According to this working assumption, the LMF needs to be able to configure UE (and/or NG-RAN) measurement reports in order to be able to characterize the measurement error source bound distribution. Potentially, the UE can be moving and therefore, it is important to be able to gather sufficiently much measurement reports over a time window. Therefore, the current limitation of a shortest measurement report interval of 1s is not acceptable, since a UE can move a considerable distance over 1s. It is clear that the working assumption implies that LMF needs to control the UE reporting, in particular to control the reporting interval to be finer than 1s.
[bookmark: _Toc159192218][bookmark: _Hlk149654951]The agreed working assumption on measurement error sources for LMF-based integrity implies that LMF needs to be able to configure extensive amount of measurements over a time window. Therefore, a finer reporting interval than 1s is needed. 

In addition, the following agreements were made at RAN2#123bis in relation to PRUs and the need to configure reporting of location and measurements from UEs:
Agreements:
TP from R2-2310854 can be migrated into the LPP running CR.
FFS exact IE structure of the request for location+measurements.
A Note for clarification can be added to address concern that the location is based on the measurement:
Note: For PRU, if PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements.

Since a PRU can be mobile, there is a need for LMF to be able to configure frequent measurement reports in order to enable full benefit of the PRU. Since a PRU can have reasonable high velocity in order to cover a region well enough over a time window, LMF needs to be able to configure reporting intervals shorter than 1s, since the spatial correlation of measurement variations can be small, and the distance between two subsequent measurement reports needs to be significantly shorter than the spatial decorrelation distance of measurement variations. With multipath, reflections, corners, LoS/NLoS variations etc, the needed reporting interval is significantly shorter than 1s.
[bookmark: _Toc159192219]For full benefit of PRUs that can be mobile, there is a need for a much shorter reporting interval than 1s in order to sample the environment well enough and get full benefit from the PRU.
Based on these observations, we have the following proposal
[bookmark: _Toc159192253]Refine the LPP periodic location information reporting interval from seconds to milliseconds
Conclusion
Based on the discussion in the previous sections we make the following observations:

Observation 1	One key difference between Rel 17 GNSS integrity and Rel 18 RAT-dependent integrity is the introduction of LMF-based integrity in Rel 18.
Observation 2	The agreed working assumption on measurement error sources for LMF-based integrity implies that LMF needs to be able to configure extensive amount of measurements over a time window. Therefore, a finer reporting interval than 1s is needed.
Observation 3	For full benefit of PRUs that can be mobile, there is a need for a much shorter reporting interval than 1s in order to sample the environment well enough and get full benefit from the PRU.

and propose the following:
Proposal 1	Send an LS to CT4/SA2 providing details for the Integrity results to be provided to the LCS client. The client should be informed which entity performed the integrity and the outcome of the result whether Integrity condition was fulfilled or not.
Proposal 2	Refine the LPP periodic location information reporting interval from seconds to milliseconds
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