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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN#86 meeting, the study item on NR Positioning Enhancements RP-200928[1] was approved. From RAN2’s perspective, the SI includes the following objectives:

	Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]
c. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Identify positioning integrity KPIs and relevant use cases.
d. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
e. Study methodologies for network-assisted and UE-assisted integrity.


In this contribution, we present our views about the positioning error sources requiring by the positioning system.
1. Discussion
In TS22.872[2], integrity is defined as
-	Integrity: measure of the trust in the accuracy of the position-related data provided by the positioning system and the ability to provide timely and valid warnings to the UE and/or the user when the positioning system does not fulfill the condition for intended operation.
Centimeter-level positioning is introduced in NR. And integrity is becoming more and more important nowadays, for example, in many application areas, integrity is one of the key requirements and even defined as the industrial standards. Therefore, for commercial use cases requirement in NR, integrity needs to be introduced. Integrity is one of the criteria to evaluate GNSS performance, which was firstly introduced in the aviation field. But standards of integrity for NG are not defined, especially for the RAT-dependent positioning method.
In this document, we first analyze the error resources of GNSS. Secondly, we identify what kind of error sources need to be considered to support NR integrity.
Error resources for GNSS
For GNSS integrity[3], GNSS error sources are in table 2.1-1
table 2.1-1 Source of error for GNSS
[image: ]
These error sources can be provided by EGNOS(European Geostationary Navigation Overlay Service) system or SBAS(Satellite-based Augmentation System ) system to support the positioning terminal to do positioning evaluation. These values will impact on positioning accuracy evaluation. High frequency of errors means low accuracy and will impact the KPI threshold definition of the positioning system.


Figure 2.1-1 RAIM integrity protection by error resource
Note: Civil aviation community imposes stringent requirements on the levels of precision, integrity, continuity of service, and availability provided by GNSS. One of the most essential aspects relies on integrity and its impact on safety, the major driver in civil aviation. Integrity in GNSS is the capability of providing timely warnings to the user when the service should not be used. These drivers have pushed the GNSS community to look for solutions that could guarantee integrity in the civil aviation domain, such as Receiver Autonomous Integrity Monitoring (RAIM).[4]
For the RAT-independent positioning method in NR, these error resources are still needed to be provided by the network(LMF) or to report by UE as assistant data for UE positioning evaluation.
Proposal 1: Satellites’ lock and orbits, Atmospheric delays should be provided by LMF to UE, Multipath and NLOS signals and Receiver thermal noise should be reported by UE to LMF as positioning assistant data in case of GNSS positioning for NR.
NR error resources for integrity assistant data
The threshold values for the integrity of KPIs are implementation-dependent, that is, it is different for different methodologies to get the UE positioning( such as DL-TDOA, Mult-RTT, UL-TDOA, etc).
Therefore we analyze what kind of factors can be defined as error resources for the positioning system. Take DL-TDOA as an example:
Below factors can be seen as the source of error for DL-TDOA:
· The DOP of TRPs
· The SNR and RSRP of receiving PRS
· Synchro error of TRPs
· Multi-path and NLOS of receiving PRS  
Proposal 2: Source of error include below factors at least
· The DOP of TRPs
· The SNR and RSRP of receiving PRS
· Synchro error of TRPs
· Multi-path and NLOS of receiving PRS. 
Excluding above, for the RAT-dependent method, the Fault Probability Assumptions of gNB, fault event of gNB will also influence positioning result as an error resource.
Proposal 3: The Fault Probability Assumptions of gNB, fault event of gNB also can be seen as an error of source. 
Furthermore, currently, UE only reports its positioning measurement capability to network but no integrity capability is reported. UE needs to report its integrity capability to network.
Proposal 4: UE needs to report its integrity capability to network.

2. Conclusion
Based on the discussion, we observe and propose the following:
Proposal 1: Satellites’ lock and orbits, Atmospheric delays should be provided by LMF to UE, Multipath and NLOS signals and Receiver thermal noise should be reported by UE to LMF as positioning assistant data in case of GNSS positioning for NR.
Proposal 2: Source of error include below factors at least
· The DOP of TRPs
· The SNR and RSRP of receiving PRS
· Synchro error of TRPs
· Multi-path and NLOS of receiving PRS. 
Proposal 3: The Fault Probability Assumptions of gNB, fault event of gNB also can be seen as an error of source. 
Proposal 4: UE needs to report its integrity capability to network.
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