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Three open issues of RAT-Dependent integrity are figured out in the post email discussion  [Post123bis][408][POS] Rel-18 LPP running CRs (CATT):
1)	The value ranges of stdDev of ReferencePointBounds and RelativeLocationBounds on lat/long/alt are FFS. 
2)	The need of error bound of the ARP in the TRP location info is FFS. 
3)	If the bound of ReferencePoint is needed or not when the reference point location is not a real location.
In this contribution, we discuss the open issues related to the need of bound of ARP and the bound of reference point and the impact on SA2 if integrity is introduced in Rel-18.
2 Discussion
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]2.1 Bound of ARP and Reference Point
There is agreement on the bound of TRP and ARP location in RAN2#122:
Agreement:
For stage2 description of RAT-dependent integrity, move the section of “Integrity Principle of Operation” to a generic section that is not specific to positioning methods.
Represent the TRP and ARP location errors by a Gaussian paired over-bounding.
Represent the RTD errors by a Gaussian paired over-bounding..
Some company give the comments that separate ARP location bound is not needed which can be reused by TRP location.
ARP location may be different from TRP location in real network. So the bound of ARP can be different from TRP location. 
So we proposed that:
Proposal 1: RAN2 agree to introduce separate ARP location error bound in NR-TRP-LocationInfo including mean and Standard deviation.

If the bound of reference point is required when the reference location is not a real location is also discussed during drafting CR. There is no conclusion on this issue. 
Some company gives the comment that the bound of Reference Point is still needed even if the reference point is not a real location. However when the reference location is not a real location which is a mathematics reference point, then the real location of TRP will be included in the relative location. 
trp-Location-r16				RelativeLocation-r16					OPTIONAL,	-- Need OP
The bound of TRP location can be included in the bound of relativelocation, instead of the bound of reference point.
So we propose to discuss this stage-3 issue as below:
Proposal 2: RAN2 discuss the stage-3 issue on the bound of relative location and agree:
-when the reference point is a real location, the bound of reference point is required.
-when the reference point is not a real location, i.e. a mathematics reference point, the bound of reference point is not required. The bound of TRP/ARP location is included in the bound of relative location.
2.2 Residual Risk of TRP
The residual risk of each error source is not finalized yet when drafting LPP CR. According to the stage-2 mapping of integrity parameters, the Probability of Onset of fault and the Mean fault duration is required.
Table 8.12.2.1.1-1: Mapping of Integrity Parameters
	Error
	NR Assistance Data
	Integrity Fields

	
	
	Integrity Alerts
	Integrity Bounds (Mean)
	Integrity Bounds (StdDev)
	Residual Risks
	Integrity Correlation Times

	TRP location
	NR-TRP-LocationInfo
	TRP DNU
	Mean TRP/ARP location error
	Standard deviation TRP/ARP location error
	Probability of Onset of TRP fault

Mean TRP fault duration
	TRP/ARP location error correlation time

	Inter-TRP synchronization
	NR-RTD-Info
	RTD DNU
	Mean RTD error
	Standard deviation RTD error
	
	RTD error correlation time



Proposal 3: RAN2 to agree that the Probability of Onset of TRP fault and Mean TRP fault duration work for all error sources, and agree the range of Probability of Onset of TRP fault and Mean TRP fault duration follows A-GNSS parameters probOnsetSatFault and meanSatFaultDuration as below:
	ProbOnsetTRP-Fault-r18					INTEGER (0..255),
	MeanTRP-FaultDuration-r18				INTEGER (1..3600),

2.3 Impact on SA2 protocol 
GNSS integrity is noted in TS23.273 as below. Because RAT-Dependent integrity is introduced in Rel-18, the NOTE 1 in TS 23.273 should be updated accordingly. 
	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].
NOTE 1:	In this release of specification, integrity requirements are only for GNSS integrity.
[bookmark: _GoBack]Proposal 4: RAN2 sends an LS to SA2 to inform that integrity requirements are not only for GNSS integrity but also for RAT-Dependent integrity, and RAN2 kindly asks SA2 to check if there are any impacts in SA2 specifications.

3 Conclusions
In this contribution, we have discusses the LPP impact and TPs based on the RAN1 progress on carrier phase positioning.
Proposal 1: RAN2 agree to introduce separate ARP location error bound in NR-TRP-LocationInfo including mean and Standard deviation.
Proposal 2: RAN2 discuss the stage-3 issue on the bound of relative location and agree:
-when the reference point is a real location, the bound of reference point is required.
-when the reference point is not a real location, i.e. a mathematics reference point, the bound of reference point is not required. The bound of TRP/ARP location is included in the bound of relative location.
Proposal 3: RAN2 to agree that the Probability of Onset of TRP fault and Mean TRP fault duration work for all error sources, and agree the range of Probability of Onset of TRP fault and Mean TRP fault duration follows A-GNSS parameters probOnsetSatFault and meanSatFaultDuration as below:
	ProbOnsetTRP-Fault-r18					INTEGER (0..255),
	MeanTRP-FaultDuration-r18				INTEGER (1..3600),
Proposal 4: RAN2 sends an LS to SA2 to inform that integrity requirements are not only for GNSS integrity but also for RAT-Dependent integrity, and RAN2 kindly asks SA2 to check if there are any impacts in SA2 specifications.
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