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1 Introduction
[bookmark: _Hlk134630010]In RAN2#121bis, the following working assumptions were made for the LMF-based integrity [1]:
	Proposal 15: For LMF-based integrity, no integrity KPI and integrity results transfer in LPP message.
Working assumption:
For LMF-based integrity, no integrity KPI (TTA, TIR, and AL) and integrity results transfer in LPP message.

Proposal 16a: RAN2 to discuss how to handle error sources from UE/gNB measurement information for LMF-based integrity. The following two options can be considered:
· Option 1: UE/gNB to report integrity parameters together with measurement information to LMF directly. (11/13)
· Option 2: 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. (2/13)
Note: Option 2 is not aligned with the procedure in the SI phase and has an impact on RAN3. If Option 2 is preferred from RAN2’s perspective, LS to RAN3 to confirm.
Working assumption:
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.



In this contribution, we will present our views on the LMF-based integrity.
2	Discussion
The derivation of the statistical distribution overbounds of error sources requires the accumulation of a very large number of realizations to obtain reliable estimates of the distribution tails in the region of interest. This region is determined by the desired target integrity risk (TIR) ranges (down to 10-9 /hour). Ideally, the tails should be characterized up to the TIR values, or lower. This requires long time windows observations conducted in stationary environments.
The method described in [2], consisting in extracting the statistics from the measurements reported by the UE, assumes implicitly that distributions are stationary, and therefore that the UE is static for long periods of time. This considerably restricts the scope of this method, e.g., to static UEs like positioning reference units (PRUs), for which distances and channels characteristics to gNBs are known. Unfortunately, the PRU do not reflect the behaviour of the whole UE population.
Observation 1: Only the distributions tails are of interest in the calculation of the PL. Their estimation requires long observation times in a stationary environment.
It is proposed in the reply LS from RAN1 to RAN2 [4] to reuse the value ranges of existing fields corresponding to quality information (e.g., nr-TimingQuality, rtd-Quality-r16) and uncertainty information (e.g., LocationUncertainty-r16) to derive the value ranges for the parameters (e.g., standard deviation) for the overbound distributions of the error sources. The quality information reported by the UEs (e.g., nr-TimingQuality field in the NR-DL-TDOA-SignalMeasurementInformation IE) and by the gNB (e.g., Measurement Quality IE) along with the measurement itself relates to that specific measurement, and therefore does not directly provide any information on the distribution of the measurement error. Furthermore, the nr-TimingQuality field was initially defined to qualify the quality of the measurement, and expected to be used e.g. as a weighting factor in the position estimation algorithm. Redefining this parameter as standard deviation (or a scaled version of it) would have a negative impact on localization accuracy. The nr-TimingQuality field characterizes ‘the target device′s best estimate of the quality of the measurement’, which is not precise enough to link it to the actual statistical parameters of the timing measurements. The same is true also for the Measurement Quality IE which characterizes ‘the TRP’s best estimate of the quality of the measurement’.
Observation 2: There is a question mark on the usability of the existing quality fields to obtain the desired distributions. Redefining these fields as Stdev would impact the positioning algorithms and should be avoided.
It seems more appropriate for the UE to elaborate these statistics as it has access to a richer amount of information on its radio environment and speed than the LMF. Referring to the working assumption reported above, option 1 allows to return accurate statistical distribution parameters, which option 2 does not allow as accurately. The introduction of a new Integrity Precision quality IE in the Measurement Quality IE as proposed in [3] would give better flexibility, and the potential to derive tighter over bounds. Since the UEs have a better knowledge of their local environment than the LMF, they are able to develop statistics, even in case of mobility, and could even develop statistics tailored to several types of environments. The same observation applies to gNB. It must be noted that most devices also support UE based positioning, and therefore will, for most, implement the statistic elaboration functions required to calculate the protection level (PL).
Proposal: Support the signalling of integrity parameters together with measurement information to LMF.
Regarding the parameters needed to characterize the overbounding distribution, it is admitted that these distributions are centered and Gaussian and that consequently only the standard deviation parameter is needed. However, it is relevant to keep the average parameter which can be interpreted as a bias parameter in the paired overbounding model. The paired overbounding distribution allows to obtain tighter overbounds with respect to the fat tail phenomenon. Even tighter bounds could be obtained by using, for example, Gaussian-Pareto distribution (but this is out of scope as it would require the support of additional parameters).
3	Conclusion
This document has made the following observations and proposals:
 Observation 1: Only the distributions tails are of interest in the calculation of the PL. Their estimation requires long observation times in a stationary environment.
 Observation 2: There is a question mark on the usability of using the existing quality fields to obtain the desired distributions. Redefining these field as Stdev would affect the positioning algorithms and should be avoided
Proposal: Support the signalling of integrity parameters together with measurement information to LMF
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