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1	Introduction
RAN2 sent the LS to RTCM at #114-e meeting [1] but there is no agreement on the LS to SA2, CT4 or SA1 on the integrity yet. 
In this contribution, we discuss the KPIs impact first and then the draft LS to SA1 to trigger the discussion in 5GC.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2	Discussion
[bookmark: _Ref60754681]During the SI phase, RAN2 has defined a set of positioning integrity KPIs (including AL, TIR and TTA) that can be provided to the entity that computes the integrity. These KPIs are defined from LMF perspective. What are the KPIs defined in SA1 and SA2? 
2.1 Existing QoS definition in 5GC
LCS Quality of Service is used to characterise the location request. It can either be determined by the operator or determined based on the negotiation with the LCS client or the AF. It is optional for LCS client or the AF to provide the LCS Quality of Service in the location request. [2]
LCS Quality of Service information is characterised by 3 key attributes: [2]
-	LCS QoS Class.
-	Accuracy.
-	Response Time.
The LCS QoS Class defines the degree of adherence by the Location Service to another quality of service parameter (Accuracy), if requested. The 5G system shall attempt to satisfy the other quality of service parameter regardless of the use of QoS Class. There are 2 LCS QoS Classes: [2]
-	Best Effort Class: This class defines the least stringent requirement on the QoS achieved for a location request. If a location estimate obtained does not fulfil the other QoS requirements, it should still be returned but with an appropriate indication that the requested QoS was not met. If no location estimate is obtained, an appropriate error cause is sent.
-	Assured Class: This class defines the most stringent requirement on the accuracy achieved for a location request. If a location estimate obtained does not fulfil the other QoS requirements, then it shall be discarded, and an appropriate error cause shall be sent.
For LCS client, it may indicate accuracy defined in TS 29.171 [34], table 7.4.7-1. For AF, it may either indicate the accuracy defined in TS 29.171 [34], table 7.4.7-1, or indicate a particular value e.g. PLMN ID defined in TS 29.122 [35], table 5.3.2.4.7-1[2].
The QoS which is transmitted from 5GC to LMF is described in detail in clause 6.1.6.2.13 of TS 29.572 [3]. We can find that the Accuracy is defined clearly as a Float value, expressed in meters in clause 6.1.6.3.2 of TS 29.572 [3]. And response Time is defined as an Enumeration value in clause 6.1.6.3.5 of ts 29.572 [3].
----------------------------------------------Definition of LocationQoS in TS 29.572--------------------------------------------------
[bookmark: _Toc20150394][bookmark: _Toc25168641][bookmark: _Toc27593060][bookmark: _Toc34147931][bookmark: _Toc36463315][bookmark: _Toc43215155][bookmark: _Toc45032403][bookmark: _Toc49849892][bookmark: _Toc51873406][bookmark: _Toc56517534][bookmark: _Toc58594435][bookmark: _Toc67685816]6.1.6.2.13	Type: LocationQoS
Table 6.1.6.2.13-1: Definition of type LocationQoS
	Attribute name
	Data type
	P
	Cardinality
	Description

	hAccuracy
	Accuracy
	O
	0..1
	Horizontal accuracy

	vAccuracy
	Accuracy
	O
	0..1
	Vertical accuracy

	vertRequested
	boolean
	O
	0..1
	Vertical accuracy requested (yes/no)

	responseTime
	ResponseTime
	O
	0..1
	No delay, Low delay or Delay tolerant

	lcsQosClass
	LcsQosClass
	C
	0..1
	LCS QoS Class, see clause 4.1b of 3GPP TS 23.273 [19].
This IE shall be absent if neither hAccuracy nor vAccuracy is included.


[bookmark: _Toc20150418][bookmark: _Toc25168665][bookmark: _Toc27593084][bookmark: _Toc34147956][bookmark: _Toc36463340][bookmark: _Toc43215180][bookmark: _Toc45032428][bookmark: _Toc49849917][bookmark: _Toc51873431][bookmark: _Toc56517559][bookmark: _Toc58594460][bookmark: _Toc67685841]6.1.6.3.2	Simple data types
The simple data types defined in table 6.1.6.3.2-1 shall be supported.
Table 6.1.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description

	Altitude
	number
	Double-precision float value of the altitude, expressed in meters.
Minimum: -32767. Maximum: 32767.
Format: double.

	Angle
	integer
	Integer value of the angle, expressed in degrees.
Minimum: 0. Maximum: 360.

	Uncertainty
	number
	Float value of uncertainty, expressed in meters.
Minimum: 0
Format: float.

	Orientation
	integer
	Integer value of the orientation angle, expressed in degrees.
Minimum: 0. Maximum: 180.

	Confidence
	integer
	Integer value of the confidence, expressed in percentage value.
Minimum: 0. Maximum: 100.

	Accuracy
	number
	Float value of accuracy, expressed in meters.
Minimum: 0
Format: float.



[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: _Toc20150421][bookmark: _Toc25168668][bookmark: _Toc27593087][bookmark: _Toc34147959][bookmark: _Toc36463343][bookmark: _Toc43215183][bookmark: _Toc45032431][bookmark: _Toc49849920][bookmark: _Toc51873434][bookmark: _Toc56517562][bookmark: _Toc58594463][bookmark: _Toc67685844]6.1.6.3.5	Enumeration: ResponseTime
The enumeration ResponseTime represents the acceptable delay in the determination of the location of the UE.
Table 6.1.6.3.5-1: Enumeration ResponseTime
	Enumeration value
	Description

	"LOW_DELAY"
	Location request is expected with low delay level.

	"DELAY_TOLERANT"
	Location request is delay tolerant.

	"NO_DELAY "
	Location request is expected with no delay
(NOTE)

	NOTE:	The value is only used in the interface between GMLC and AF/LCS client via NEF, not further delivered to other NFs in the network. After receiving the enumeration value, the GMLC shall immediately return any location estimate or civic location that it currently has. The GMLC shall return either the Initial or Last Known Location of the Target UE. If no location estimate or Dispatchable Location is available, the GLMC shall return the failure indication and may optionally initiate procedures to obtain a location estimate or Dispatchable Location (e.g. to be available for a later request).


----------------------------------------------Definition of LocationQoS in TS 29.572--------------------------------------------------
Here is the summary of QoS which is defined in 5GC and LPP protocols.
	QoS in 5GC
	QoS in LPP

	hAccuracy
	horizontalAccuracy	
(accuracy		INTEGER(0..127),
confidence	INTEGER(0..100),)	

	vAccuracy
	verticalAccuracy

	vertRequested
	verticalCoordinateRequest

	responseTime
(No delay, Low delay or Delay tolerant)
	responseTime 
(time		INTEGER (1..128),
unit-r15	ENUMERATED { ten-seconds, ...})

	lcsQosClass
	



Observation 1: QoS in LPP follows the LCS Quality of Service which is used to characterise the location request. But the detail value may not be defined by LCS Quality of Service, such as responseTime.
2.2 Integrity impact on 5GC
The KPIs of integrity discussed in SI include TIR, AL and TTA as below in TR 38.857 [4].
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, the positioning system should be declared unavailable for the intended application to prevent loss of positioning 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 positioning integrity annunciates a corresponding alert.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]There are two options to support integrity service request based the service in LCS Quality of Service in 5GC:
· Option 1: a combined integrity service level
· Option 2: TIR, AL and TTA are defined separately 
However the definition of LCS Quality of Service for integrity is out of RAN2 scope and it should be discussed in SA1 first. SA1 is responsible for the service analysis from service level perspective and initiate the integrity study in 5GC. Then SA2 will follow and finalize request from SA1 and then CT4 will follow SA2.
Proposal 1: RAN2 to agree LS sent to SA1 to inform RAN2 agreements about the integrity KPIs. And agree the draft LS provided in the Annex as baseline.
3	Conclusion
Based on the discussions in section 2, the following observations and proposals have been made:
Observation 1: QoS in LPP follows the LCS Quality of Service which is used to characterise the location request. But the detail value may not be defined by LCS Quality of Service, such as responseTime.
Proposal 1: RAN2 to agree LS sent to SA1 to inform RAN2 agreements about the integrity KPIs. And agree the draft LS provided in the Annex as baseline.
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1. Overall Description:

RAN2 is developing integrity solutions after the study on integrity in TR38.857. RAN2 has the following conclusions on integrity KPIs:
· RAN2 has agreed the definition of integrity 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, the positioning system should be declared unavailable for the intended application to prevent loss of positioning 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 positioning integrity annunciates a corresponding alert.
RAN2 kindly requests SA1 to study and evaluate the LCS Quality of Service for integrity from SA1 perspective and work plan if any to help RAN2 and SA2 evaluation and conclusion.


2. Actions:
To SA1 group.
ACTION: 	RAN2 kindly asks SA1 to take the above information into account.

3. Date of Next TSG-RAN2 Meetings:
3GPP RAN2#116-e		1 November – 12 November 2021		Electronic Meeting 


