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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-------------------------------------------
In this contribution, we would like to discuss the basic definitions of the positioning integrity which are list below and to align companies’ views in this topic.
Positioning Integrity,
Alarm Limit(AL),
Protection Level(PL),
Time To Alarm(TTA),
Integrity Risk(IR).
2. Integrity
Based on the objectives agreed above, RAN2 should study the positioning integrity, its relevant KPIs and use cases in NR positioning enhancements. Because the positioning integrity(or simply called integrity) and KPIs have already been defined and implemented in GNSS field decades ago, we do not need to re-define the concepts about the integrity. 
Observation: RAN2 can re-use the positioning related definitions which have already been defined in GNSS field.
In GNSS field, the integrity is defined as:
The measure of the trust in the accuracy of the location-related data provided by the location system and the ability to provide timely and valid warnings to users when the location system does not fulfill the condition for intended operation.
Besides the basic definition of the integrity, 4 common used KPIs in the integrity will be introduced and discussed in this contribution.
3. Alarm Limit(AL)
Alarm Limit represents the largest position error allowable for safe operation. It can be divided into two parts, Horizontal Alert Limit(HAL) and Vertical Alert Limit(VAL). The HAL can be envisioned as the radius of a circle in the horizontal plane, with its center at the true position, which describes the region that is required to contain the indicated horizontal position with the required probability for a particular navigation mode.
VAL is half the length of a segment on the vertical axis, with its center being at the true position, that describes the region that is required to contain the indicated vertical position with the required probability for a particular navigation mode. 
The relationship between HAL and VAL illustrates in figure 1 below.
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Figure 1. HAL and VAL
4. Protection Level(PL)
This is a statistical error bound computed so as to guarantee that the probability of the absolute position error exceed the number is smaller than or equal to the target integrity risk.
Similar to the AL, PL is also defined separately for the HPL and VPL.The relationship between the HPL and VPL is illustrated in figure 2.
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Figure 2. HPL and VPL
5. Time To Alarm
Time to alarm is defined as the maximum allowable elapsed time from the onset of a positioning failure until the equipment announces the alarm. In other words, if the position result is not in the alert limit, the receiver should start the alarm in a certain period(time to alarm).Otherwise, the integrity is not existing any more.
6. Integrity Risk
[bookmark: OLE_LINK2]IR is the probability of providing a signal that is out of tolerance(AL) without warning the user in a given period of time(TTA). For simplicity, we can approximately use the 2 concentric circles to illustrate the above definitions which is shown in figure 3. The circle center can be treated as the true position of the UE.AL is the upper bound of the position error, which is required by the UE or other LCS required entities. The PL is the largest error bound that can be given by a specific positioning method. It can be calculated by the Integrity Risk.
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Figure 3. Relationship between HPL and HAL
From what has been discussed above, we may draw the proposal that,
Proposal 1: RAN2 adopt the following definition for Positioning integrity:
· [bookmark: OLE_LINK3]Positioning integrity:a general performance feature referring to the level of trust a user can have in the value of a estimated position or velocity as provided by a location system.
· Alarm limit: the alarm limit for a given parameter measurement is the error tolerance not to be exceeded without issuing an alarm. It can be divided into Horizontal Alarm Limit(HAL) and Vertical Alarm Limit(VAL). 
· Protection level:The horizontal protection level provides a bound on the horizontal position error with a probability derived from the integrity requirement. Similarly, the vertical protection level provides a bound on the vertical position.
· Time to alert:The maximum allowable time elapsed from the onset of the navigation system being out of tolerance until the equipment enunciates the alert.
· Integrity risk:It is the probability that, at any moment, the position error exceeds the alert limit.
7. Conclusion
Proposal 1: RAN2 adopt the following definition for Positioning integrity:
· Positioning integrity:a general performance feature referring to the level of trust a user can have in the value of a estimated position or velocity as provided by a location system.
· Alarm limit: the alarm limit for a given parameter measurement is the error tolerance not to be exceeded without issuing an alarm. It can be divided into Horizontal Alarm Limit(HAL) and Vertical Alarm Limit(VAL). 
· Protection level:The horizontal protection level provides a bound on the horizontal position error with a probability derived from the integrity requirement. Similarly, the vertical protection level provides a bound on the vertical position.
· Time to alert:The maximum allowable time elapsed from the onset of the navigation system being out of tolerance until the equipment enunciates the alert.
· Integrity risk:It is the probability that, at any moment, the position error exceeds the alert limit.
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