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Introduction
At the RAN2 #111-e meeting, the agreement on integrity KPIs and use case were reached as below. In this contribution, we will discuss the service level of integrity from service perspective.
Agreements:
1.	Agree to adopt the Target Integrity Risk (TIR), Alert Limit (AL) and Time-to-Alert TTA) as the Integrity KPIs.

2.	Agree to the following definitions of the KPIs:

Target Integrity Risk (TIR)	
The probability that the positioning error exceeds the Alert Limit (AL) without warning the user within the required Time-to-Alert (TTA).

NOTE: The TIR is usually defined as a probability rate per some time unit (e.g. per hour, per second or per independent sample).

Alert Limit (AL)
The maximum allowable positioning error such that the positioning system is available for the intended application. If the positioning error is beyond the AL, operations are hazardous and the positioning system should be declared unavailable for the intended application to prevent loss of integrity.

NOTE: When the AL bounds the positioning error in the horizontal plane or on the vertical axis then it is called Horizontal Alert Limit (HAL) or Vertical Alert Limit (VAL) respectively.

Time-to-Alert (TTA)
The maximum allowable elapsed time from when the positioning error exceeds the Alert Limit (AL) until the function providing position integrity annunciates a corresponding alert.
3.	Agree to include the PL integrity definition with the following baseline; FFS if updates are needed.

Protection Level: 
The PL is a statistical upper-bound of the positioning error that ensures that, the probability per unit of time of the true error being greater than the AL and the PL being less than or equal to the AL, for longer than the TTA, is less than the required TIR.

NOTE: When the PL bounds the positioning error in the horizontal plane or on the vertical axis then it is called Horizontal Protection Level (HPL) or Vertical Protection Level (VPL) respectively.

4.	The additional definitions are FFS on a ‘need-to-define’ basis.
5.	Agree to study the Automotive, IIoT and Rail use cases as illustrative examples.

Positioning service
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]The quality of the positioning information is normally demonstrated by four parameters, i.e., accuracy, integrity, continuity and availability, which are usually referred to as Required Navigation Performance (RNP) parameters [2]. 
[bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK40][bookmark: OLE_LINK41]Although integrity is a complex framework, its ultimate goal is to associate a confidence interval to any position estimate produced by the location system, provided that this confidence interval can be computed, in the hypothesis that the operational conditions are properly monitored, modelled or estimated. The confidence interval and the probability inherently associated to it are typically mapped to the concepts of “alarm limit” and “integrity risk”. [2]
Observation 1: Integrity and accuracy are parts of Required Navigation Performance (RNP) parameters.
Proposal 1: Introduce integrity requirement into QoS which indicates that integrity service level is the quality of service. Capture the TP below in the TR.
-------------------------Start of Text Proposal1---------------------------------------------------------------------------
The quality of positioning service (QoS) is demonstrated by two parameters, accuracy and integrity, as Required Navigation Performance (RNP) parameters.

Figure X: Positioning QoS as Required Navigation Performance
-------------------------End of Text Proposal1---------------------------------------------------------------------------

Integrity level definition 
Since KPIs of integrity should be involved into QoS, the service levels should be defined according to the use cases.
There is service levels definition discussion in RTCM (Radio Technical Commission for Maritime Services) on positioning and timing as below picture, including positioning (PSL) and timing (TSL). Typically the classes of QoS are discussed by SA1 in 3GPP once there are study conclusions on integrity in RAN2.
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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]RAN2 can discuss that if there will be service levels on integrity or not at first according to the use cases of integrity and define the service levels. Then send LS to SA1 to update the related section 7.3.2 in TS 22.261.
Proposal 2: RAN2 to study the integrity service level. The AL, IR and TTA are elements of integrity QoS parameters when there is positioning integrity service request.
The protocol impact
According to the RAN#89-e meeting agreement, only GNSS positioning method supports integrity in Rel-17. So the Table 4.3.1-1: Supported versions of UE positioning methods will be updated as well.
Proposal 3: Table Supported versions of UE positioning methods for Integrity will be added in TS38.305. Capture the TP below in the TR.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]-------------------------Start of Text Proposal2---------------------------------------------------------------------------
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Table X: Supported versions of UE positioning methods for Integrity
	Method
	UE-based(integrity)
	UE-assisted(integrity)
	NG-RAN node assisted(integrity)
	SUPL

	A-GNSS
	Yes
	Yes
	No
	Yes (UE-based and UE-assisted)



-------------------------End of Text Proposal2---------------------------------------------------------------------------

Conclusions
[bookmark: _GoBack]In this contribution, we studied the basic definitions about integrity according to the existed theories at first. Then QoS about integrity is raised to meet the integrity requirement. At last which positioning methods should be supported integrity is discussed before the error resources study.
Observation 1: Integrity and accuracy are parts of Required Navigation Performance (RNP) parameters.
Proposal 1: Introduce integrity requirement into QoS which indicates that integrity service level is the quality of service. Capture the TP below in the TR.
Proposal 2: RAN2 to study the integrity service level. The AL, IR and TTA are elements of integrity QoS parameters when there is positioning integrity service request.
Proposal 3: Table Supported versions of UE positioning methods for Integrity will be added in TS38.305. Capture the TP below in the TR.
References
[1] RP-193237, “New SID on NR Positioning Enhancements”.
[2] REPORT ON THE PERFORMANCE AND LEVEL OF INTEGRITY FOR SAFETY AND LIABILITY CRITICAL MULTI-APPLICATIONS  EUROPEAN GNSS AGENCY  MAY 2015
[3] TS 22.261 Service requirements for the 5G system; Stage 1 
Text Proposals
-------------------------Start of Text Proposal1---------------------------------------------------------------------------
The quality of positioning service (QoS) is demonstrated by two parameters, accuracy and integrity, as Required Navigation Performance (RNP) parameters.

Figure X: Positioning QoS as Required Navigation Performance
-------------------------End of Text Proposal1---------------------------------------------------------------------------
-------------------------Start of Text Proposal2---------------------------------------------------------------------------
Table X: Supported versions of UE positioning methods for Integrity
	Method
	UE-based(integrity)
	UE-assisted(integrity)
	NG-RAN node assisted(integrity)
	SUPL

	A-GNSS
	Yes
	Yes
	No
	Yes (UE-based and UE-assisted)



-------------------------End of Text Proposal2---------------------------------------------------------------------------
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