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1. Introduction
[bookmark: OLE_LINK1]The WI on NR positioning enhancement has been approved in RAN#88e(RP-200928)[1], and the following objectives have been agreed in WID:
----------------------------------objectives in RP-200928----------------------------------------------
1. Study enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically (I)IoT use cases as exemplified in section 3 above (Justification)):
a. Define additional scenarios (e.g. (I)IoT) based on TR 38.901 to evaluate the performance for the use cases (e.g. (I)IoT). [RAN1]
b. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]	
c. Identify and evaluate positioning techniques, DL/UL positioning reference signals, signalling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency.
Enhancements to Rel-16 positioning techniques, if they meet the requirements, will be prioritized, and new techniques will not be considered in this case. [RAN1, RAN2]
NOTE 1:	Sidelink is not part of this objective.
NOTE 2:	Involve RAN4 for validating assumptions for the systems evaluations where appropriate.
NOTE 3:	The commercial use cases and requirements are applicable to a limited geographic area.
2. Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]
a. Identify positioning integrity KPIs and relevant use cases.
b. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
c. Study methodologies for network-assisted and UE-assisted integrity.
NOTE 4:	Objective 2 is applicable to both, RAT-dependent and RAT-independent positioning methods.
------------------------------------objectives in RP-200928-------------------------------------------
[bookmark: _GoBack]In another contribution(R2-2007936), we discuss the basic definitions about the positioning integrity and KPIs. In this contribution, we would like to discuss the integrity events and integrity failure.
2. Integrity events
The definitions of integrity events are based on the alarm limit and protection level. There are two kinds of integrity events, misleading information event and hazardously misleading information event. The relationship between these two integrity events can be illustrated by the figure below.
[image: ]
Figure 1. Relationship between the integrity parameters and events.
[bookmark: OLE_LINK2]As shown in the figure, the circle center is the true position of the UE. The smaller circle and the larger one can be treated as the protection level and alarm limit respectively. An integrity event can be defined as a misleading information event if the estimated position,which is shown as the yellow dot in the figure, is between the alarm limit and protection level . If the estimate position is not in the area of the alarm limit(red dot in the figure), then the integrity event is defined as the hazardously misleading information event.  
3. Integrity Failure
When an integrity event(either red or yellow dot in the figure) happens with no alarm in a certain period(time to trigger), this phenomenon is defined as the integrity failure.
Though integrity failure does not always mean the estimate position is not fulfill the service requirement, integrity failure means that the system can not fully handle the current positioning situation. From the positioning performance perspective, we suggest RAN2 to add the integrity failure information and integrity events information into the location information transfer message. With the help of these information, the system can handle the performance of the positioning service. In addition, if the integrity failure always be raised in certain area, the NW may need to modify the positioning related parameter to improve its positioning performance.
From what has been discussed above, we may draw the proposal that,
Proposal 1: RAN2 adopt the definitions of integrity events and integrity failure :
· Misleading information event:It occurs when, being the system declared available, the position error exceeds the protection level but not the alert limit.
· Hazardously misleading information event:It occurs when, being the system declared available, the position error exceeds the alert limit.
· Integrity failure: It is an integrity event that lasts for longer than the TTA and with no alarm raised within the TTA.
Proposal 2: RAN2 discuss whether the integrity failure information and integrity event information shall be introduced in the positioning signaling.
4. Conclusion
Proposal 1: RAN2 adopt the definitions of integrity events and integrity failure :
· Misleading information event:It occurs when, being the system declared available, the position error exceeds the protection level but not the alert limit.
· Hazardously misleading information event:It occurs when, being the system declared available, the position error exceeds the alert limit.
· Integrity failure: It is an integrity event that lasts for longer than the TTA and with no alarm raised within the TTA.
Proposal 2: RAN2 discuss whether the integrity failure information and integrity event information shall be introduced in the positioning signaling.
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