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1. Introduction
During R2#120 meeting, LS R2-2213320 has been sent to SA2 for the parameters sent between LCS client/UE/AF and LMF
	RAN2 would like to thank SA2 for the LS on GNSS integrity requirement provisioning. RAN2 would like to provide the following answer to SA2's question on the parameters that are needed:
· LCS client/UE/AF sends TIR, AL, TTA to the LMF
· LMF returns the system available/unavailable indication to the LCS client/UE/AF



While during R2#121bis-e meeting, LS R2-2302404 has been received from CT4, enquiring about the range of the paremters.
	CT4 is implementing the GNSS integrity requirements as agreed SA2 CR S2-2300953 defined in TS 23.273 below:
 The LCS service request may include integrity requirements including Time-to-Alert (TTA), Target Integrity Risk (TIR) and Alert Limit(AL). Definitions of these parameters are specified in TS 38.305 [9].
However, there is no clear data structure definition of TTA, TIR and AL in TS 38.305, CT4 could not implement this feature based on current definition.
CT4 would like to kindly ask RAN2 to define the data structure of TTA, TIR and AL, and provide the related reference to CT4 in order to implement this feature.



In this contribution, we discuss the data structure of the TTA, TIR, AL and propose a reply LS to CT4.
2. Discussion
In the current LPP spec, only the data structure for Target Integrity Risk has been defined, as follows:
CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]],
	[[
		scheduledLocationTime-r17
								ScheduledLocationTime-r17	OPTIONAL,	-- Need ON
		targetIntegrityRisk-r17
								TargetIntegrityRisk-r17		OPTIONAL	-- Need ON
	]]
}

The reason is that during the previous R2 discussion, we have agreed that only Mode 1 for the integrity report is supported in R2#117
Agreements:
Proposal 3. Release 17 supports only Reporting Mode 1 (PL reporting). Reporting Mode 2 can be revisited in future releases.
Proposal 4. For reporting Mode 1, TTA is not needed.
Proposal 5 (modified). Provide achievable TIR as optional parameter in the Integrity Information Result

Observation: Only the data structure for Target Integrity Risk has been defined in Rel-17 LPP spec.
While during the discussion in R2#120, for a separate discussion on the assistance data for UE-based integrity, the following contribution has been proposed for adding the AD for Alert Limit and Time to Alert, with proposed TP.
	R2-2212892	Integrity measurements definition and missing integrity requirements	Ericsson	discussion	Rel-17




So, we need further discussion on how to define the data structure for alert limit and time to alert
2.1	Alert Limit
In the legacy LPP spec, the following has been defined for protection level:
IntegrityInfo-r17 ::= SEQUENCE {
	horizontalProtectionLevel-r17		INTEGER (0..50000),
	verticalProtectionLevel-r17			INTEGER (0..50000)				OPTIONAL,
	achievableTargetIntegrityRisk-r17	INTEGER (10..90)				OPTIONAL,
	...
}

Since the alert limit needs to be compared with the protection level, it is obvious that the range of the alert limit needs to be the same as protection level, which has already been defined in the LPP spec as shown above. So, on the range of value for alert limit, we propose the following
Proposal1: Define the range of horizontal and vertical alert limit same as the the horizontal and vertical protection level in TS 37.355, with the range to be from 0.01 meter to 500 meters, with 0.01 meters granularity
2.2	Time to Alert
Additionally, recall that the exemplary values for Target Integrity Risk, Alert Limit and Time to Alert were provided for different applications and captured in TR 38.857, Table 9.2.4.
Table 9.2.4: KPI examples for the Automotive, Rail and IIoT use cases [34][35][36][37].
NOTE: KPIs are defined by the service provider implementation.
	AUTOMOTIVE EXAMPLES

	APPLICATION CATEGORIES
	TIR
	AL
	TTA
	Integrity Availability

	Safety-Critical Applications
-	Warnings (red light, obstacle, queue, curve speed, blind spot lane change, pedestrians etc)
-	Automated Driving (lane-level or better)
-	Emergency Brake Assist
-	Forward Collision Avoidance
	Typical range: 
≥10-8/hr to ≤10-6/hr
	Typical range: ≥1.5m to <5m
	Typically ranges from 100s of milliseconds to <10 seconds
	
Typically ranges from 95% to 99.9% or greater

	Payment Critical Applications
-	Road User Charging (RUC)
-	Pay Per Use Insurance
-	Taxi Meter
-	Parking Fee Calculation
	Typical range: 
≥10-6/hr to ≤10-4/hr
	Typical range: ≥1.5m to <25m
	
	
Typically ranges from 95% to 99.9% or greater

	Smart Mobility 
-	Freight and Fleet Management
-	Cargo/Asset Management
-	Vehicle Access/Clearance
-	Emergency Vehicle Priority
-	Speed Limit Information
-	In-Vehicle Signage
-	Reduce Speed Warning
-	Dynamic Ride Sharing
	
	
	
	

	RAIL EXAMPLES

	APPLICATION CATEGORIES
	TIR
	AL
	TTA
	Integrity Availability

	Safety-Critical Applications 
-	Absolute Positioning
-	Train Awakening
-	Cold Movement Detector
-	Track Identification
-	Level Crossing Protection
-	Train Integrity and Train Length Monitoring
	Typical range: 
≥10-9/hr to ≤10-8/hr
	Typical range: ≥2.5m to <25m
	Typically 
<7s
	
Typically ranges from 95% to 99.9% or greater

	Liability-Critical Applications 
-	Trackside Personal Protection
-	Management of Emergencies
-	Train Warning Systems
-	Infrastructure Charging
-	Hazardous Cargo Monitoring
-	On-Board Train Monitoring and Recording Unit
-	Traffic Management Systems
	TBD
	Typical range: ≥25m to <62.5m
	Typically ranges from seconds to <30s
	
Typically ranges from 95% to 99.9% or greater

	IIOT EXAMPLES

	APPLICATION CATEGORIES
	TIR
	AL
	TTA
	Integrity Availability

	AGV Applications 
-	Mobile device tracking
-	Asset tracking
-	Process automation
-	Inbound logistics
	Typical range: 
≥10-8/hr to ≤10-1/hr
	Typical range:  
≥0.5m to <30m (vertical/horizontal)
	Typically ranges from 100s of milliseconds to <10 seconds
	Typically ranges from 95% to 99.9% or greater



It can be observed from above that for the use cases that we have agreed for GNSS integrity, i.e., the Automotive, Rail and IIoT use cases, ranges of TTA are:
· Automotive: from 100s of milliseconds to <10 seconds
· Rail: Typically <7s or from seconds to <30s
· IIOT: from 100s of milliseconds to <10 seconds
Hence, taking into account the 3 use cases, it is from 100s of miliseconds to 30 seconds. Since, the range of the Time to Alert should be able to cover the range of all the 3 use cases, we propose the following
Proposal2: Define the range of TTA based on the use cases listed in TR 38.857 as from 0.1s to 30s, with 0.1s granularity
2.3	Proposed reply LS
Based on the discussion above in proposal1/2, we need to further draft the response LS to CT4 by addressing the questions have been asked before, we think we can include the following into the reply LS
Proposal3: include in the reply LS the following answer:
Answer: The requested parameters TIR, AL and TTA are represented as follows
· TIR, representation adopted from TS 37.355, IE TargetIntegrityRisk-r17 of IE CommonIEsRequestLocationInformation, which is represented as INTEGER (10..90), where the TIR is calculated by P=10-0.1n [hour-1] where n is the value of targetIntegrityRisk and the range is 10-1 to 10-9 per hour.
· Alert Limit, separated into a horizontal and vertical alert limit, with a value range adopted from horizontal and vertical protection level attributes in TR.37.355 and the IE IntegrityInfo-r17 of the IE CommonIEsProvideLocationInformation. The recommended range for both horizontal and vertical alert limit is 0 to 50000, with 0.01 meters granularity 
· Time to alert representation can be adopted from the use cases for integrity listed in TR 38.857, Table 9.2.4. TTAs are listed in different use cases from 100ms to 30s and the recommended value range is from 1 to 3000, with 0.1s granularity.

3. Conclusion
According to the discussion above, we have the following observation and proposals.
Proposal1: Define the range of horizontal and vertical alert limit same as the the horizontal and vertical protection level in TS 37.355, with the range to be from 0.01 meter to 500 meters, with 0.01 meters granularity
Proposal2: Define the range of TTA based on the use cases listed in TR 38.857 as from 0.1s to 30s, with 0.1s granularity
Proposal3: Include in the reply LS the following answer:
Answer: The requested parameters TIR, AL and TTA are represented as follows
· TIR, representation adopted from TS 37.355, IE TargetIntegrityRisk-r17 of IE CommonIEsRequestLocationInformation, which is represented as INTEGER (10..90), where the TIR is calculated by P=10-0.1n [hour-1] where n is the value of targetIntegrityRisk and the range is 10-1 to 10-9 per hour.
· Alert Limit, separated into a horizontal and vertical alert limit, with a value range adopted from horizontal and vertical protection level attributes in TR.37.355 and the IE IntegrityInfo-r17 of the IE CommonIEsProvideLocationInformation. The recommended range for both horizontal and vertical alert limit is 0 to 50000, with 0.01 meters granularity 
· Time to alert representation can be adopted from the use cases for integrity listed in TR 38.857, Table 9.2.4. TTAs are listed in different use cases from 100ms to 30s and the recommended value range is from 1 to 2000, with 0.1s granularity.

4. Draft LS
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1	Overall description
RAN2 would like to thank CT4 for the LS on GNSS integrity requirement parameters definition, and would like to ask CT4 to take the following RAN2 feedback into consideration:
Question: CT4 would like to kindly ask RAN2 to define the data structure of TTA, TIR and AL, and provide the related reference to CT4 in order to implement this feature.
Answer: The requested parameters TIR, AL and TTA are represented as follows
· TIR, representation adopted from TS 37.355, IE TargetIntegrityRisk-r17 of IE CommonIEsRequestLocationInformation, which is represented as INTEGER (10..90), where the TIR is calculated by P=10-0.1n [hour-1] where n is the value of targetIntegrityRisk and the range is 10-1 to 10-9 per hour.
· Alert Limit, separated into a horizontal and vertical alert limit, with a value range adopted from horizontal and vertical protection level attributes in TR.37.355 and the IE IntegrityInfo-r17 of the IE CommonIEsProvideLocationInformation. The recommended range for both horizontal and vertical alert limit is 0 to 50000, with 0.01 meters granularity 
· Time to alert representation can be adopted from the use cases for integrity listed in TR 38.857, Table 9.2.4. TTAs are listed in different use cases from 100ms to 30s and the recommended value range is from 1 to 3000, with 0.1s granularity.
2	Actions
To CT4
[bookmark: _GoBack]ACTION: RAN2 respectively asks CT4 to take the above answers into consideration.

3	Dates of next RAN WG2 meetings
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