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1 Introduction
According to the WID [1] of RAN #94, Rel-18 NR positioning will take RAT-dependent positioning integrity into account. And the study scope of integrity are given as follows. 
· Study solutions for Integrity for RAT dependent positioning techniques [RAN2, RAN1]:
· Identify the error sources, [RAN1, RAN2].
· Study methodologies, procedures, signalling, etc for determination of positioning integrity for both UE-based and UE-assisted positioning [RAN2]
· Focus on reuse of concepts and principles being developed for RAT-Independent GNSS positioning integrity, where possible.
In this contribution, we discuss the error sources for RAT-dependent positioning and express our opinions.
2 Error sources for RAT-dependent positioning integrity 
Based on RAN1 agreements of R18 positioning integrity, the research of error sources will be divided into timing-based positioning and angle-based positioning methods. And from the last meeting agreements, effects of multipath/NLoS channels on TRP/UE measurement errors are FFS. From our opinion, the multipath can be covered by positioning measurement, reflected in multipath measurement or LoS/NLoS indicator. And in current specification, UE may be configured to measurement and report multipath measurement results. And the likelihood of LoS are indicated by LoS/NloS indicator. Thus, we proposal that
Proposal 1: Multipath errors can be covered by measurement errors.
	RAN1 #110 agreements: 
Study the distribution of RSTD, RTOA and UE/gNB Rx-Tx time measurement error considering the following aspects: 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Whether TEG-related timing error is an independent error source from timing related measurement error (e.g., RTOA, RSTD, UE/gNB Rx-Tx time difference)
· Whether the measurement error is considered for each ToA or for the reported RSTD value
· Other Details (e.g., mean and standard deviation)
Note : it is encouraged to provide the evaluation assumptions used by companies (e.g., requirements in TS 38.101, TS 38.104, TS 38.133, evaluation assumptions in TR 38.857, LOS/NLOS probability, measurement algorithm) and results (e.g., error histogram) if evaluation is used to determine the distribution, mean and standard deviation or range of values of an error source.



And the relation of TEG-related timing error and timing related measurement error is FFS according to the last meeting agreements. And in our opinion, TEG-related timing error is an independent error source from timing related measurement error. TEG-related timing error is the hardware related error. Measurement error is a deviation between the actual value and the measured value and it is more related to channel condition. And according to the definition of measurement object, such as RTOA, Rx-Tx time difference, timing measurement is a measure of the timing information at the point of transmission point and reception point. Thus, we think timing related measurement error may not reflect TEG-related error.
Proposal 2:  TEG-related timing error is an independent error source from timing related measurement error.
In order to determine the integrity error, it is first thing to model each error. In GNSS integrity, each error follows paired over-bounding distribution principle. And the mean and deviation of error sources, such as orbit, clock, code/phase bias, ionosphere error are determined by LMF. And LMF will transmit it to the UE via assistance data for integrity calculation. 
For RAT-dependent integrity, the error sources can be divided into normal error and abnormal error. The normal error may be able to model as Gaussian distribution with unknown mean and deviation. For example, measurement-related error may be able to model as Gaussian distribution. And the values of mean and deviation may be determined by considering the upper and lower performance limit requirements of RAN4. And another way to determine the values of mean and deviation may be from assistance data. Specifically, for some error caused by TRP, the mean and deviation of error sources may be determined by gNB, and then be transmitted to LMF via NRPPa signalling. The abnormal error may occur rarely, but they can cause great impact. For example, the malfunction of the TRP or UE happens when transmit or receive the PRS/SRS. RAN1 should further discuss whether and how to handle abnormal errors in subsequent standardization process.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 3: Gaussian distribution can model most of the error sources and the paired over-bounding Gaussian formula can be reused.
[bookmark: _Ref528871418]3 Conclusions
In this contribution, we discuss the positioning enhancements of Rel-18 positioning integrity techniques. And the proposals are given as follows:
Proposal 2: All error sources can be modeled as the Gaussian distribution, and the GNSS liked over-bounding Gaussian formula can be reused.
Proposal 1: Multipath errors can be covered by measurement errors.
Proposal 2:  TEG-related timing error is an independent error source from timing related measurement error.
Proposal 3: Gaussian distribution can model most of the error sources and the paired over-bounding Gaussian formula can be reused.
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