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1. Introduction
This contribution discusses RAT dependent integrity related open issues based on the agreements made in RAN2#123 [1].
2. Discussion  

2.1 Value range
In the LS reply from RAN1 [2], RAN1 shares views on on mean and standard deviation value if a Gaussian distribution is used as the bound for the error sources which follow the Gaussian distribution. 
From RAN1 perspective as expressed in [3], the value ranges of existing fields corresponding to quality information (e.g., nr-TimingQuality, rtd-Quality-r16) and uncertainty information (e.g., LocationUncertainty-r16) can be reused as a reference to derive the value ranges for the parameters (e.g., standard deviation) for the overbound Gaussian distribution for the error sources listed in Table 6.1.1-2 in TR 38.859 [4]. 
Following the information given by RAN1, RAN2 should be able to study the value range for the error sources as RAN2 has experience defining the value range for the parameters of the bounds derived for GNSS integrity. In fact, TRP location error range is included and Granularly of sync error is specified. Based on the specified values in the specification (LPP spec 37.355), we can extrapolate these values to the value range for paired overabound Gaussian standard deviation value range. 
For example, in TS 37.355 [5], locationUNC is specified where horizontalUncertainty or verticalUncertainty is used to indicate the uncertainty in the TRP location. Values in horizontalUncertainty or verticalUncertainty follow the specified mapping between the code, ranging from 0 to 255, and error in TS 23.032 [6] (e.g., Table 6.2a-1 for high accuracy uncertainty). The uncertainty value in TS 23.032 can be used to determine the value range for TRP location error.
Similarly, nr-TimingQuality, an estimate of uncertainty of the timing value, is specified in Section 6.4.3 in TS 37.355 [4] where its quality has the value range 0 to 31 meters. Its resolution ranges from 0.1 meter to 30 meters. Using these values, value range for the standard deviationfor the overobund Gasussian can be inferred. Similarly, rtd-Quality-r16, quality of the RTD, follows the similar value range defined for nr-TimingQuality in TS 37.355 [5].
Thus, the following proposal is made:
Proposal 1: RAN2 studies the value range for the Gaussian distribution based bound based on the uncertainty or quality values specified in TS 37.355 or TS 23.032
2.2 Correlation Times of error sources
During RAN2#123, the following agreement was made.
The 'Integrity Correlation Times', defining the minimum time interval beyond which two sets of assistance data parameters for a given error can be considered to be independent from one another, can optionally be provided for the integrity assistance data.

The error sources that are considered during the study item are shown below. As shown below, the NW side errors are TRP locations, inter-TPR synchrozniation and ARP location errors. As these errors tend to be semi-static, a parameter value for correlation times of these error sources can be “infinitiy” where the UE may consider that they remain static.
Proposal 2: Consider “infinity” as one of the values for correlation times for TRP locations, inter-TPR synchrozniation and/or ARP location errors
Table 1 “Table 6.1.1-1: Error sources for LMF-based and UE-based positioning integrity modes” from TR 38.859

	Positioning Integrity Mode
	DL TDOA
	UL TDOA
	Multi-RTT
	UL AoA
	DL AoD

	LMF-based (as defined in Table 9.4.1.1.1 in TR 38.857 [2])
	-
RSTD measurement 
-
TRP location 
-
Inter-TRP synchronization (can be caused in part by errors in SFN initialization time.)
	-
RTOA measurement
-
TRP location 
-
Inter-TRP synchronization (can be caused in part by errors in SFN initialization time.)
	-
UE Rx-Tx time difference measurement
-
gNB Rx-Tx time difference measurement
-
TRP location
	-
Angle of arrival measurement
-
TRP location 
-
ARP location (e.g., ARPLocationInformation in TS 38.455 [17])
	-
TRP location 
-
DL-PRS RSRPP of the first path or RSRP

	UE-based (as defined in Table 9.4.1.1.1 in TR 38.857 [2])
	-
TRP location (e.g., NR-TRP-LocationInfo in TS 37.355 [16]) 
-
Inter-TRP synchronization (e.g., NR-RTD-Info in TS 37.355 [16])
	
	
	
	-
TRP location (e.g., NR-TRP-LocationInfo in TS 37.355 [16])


2.3 DNU flags
In RAN2#123, the following agreements were made. 
The DNU flags are provided per TRP and per error contribution (e.g., TRP location, RTD, beam information, etc.) in a new IE NR-Integrity-ServiceAlert.

The beam related information (Beam Bore-Sight Direction/Beam Antenna Information) are error sources for DL-AoD positioning.  FFS if RAN2 support signalling this information.
It was agreed to issue DNU flags from the NW and beam related information (boresight direction and antenna information) as error sources. Whether there should be the value range for the error source is to be discussed. For beam information related error sources, it is feasible for the NW to determine whether the error source can be used for determination of integrity. If value ragnes for error sources are not provided by the NW, the UE may determine the details of error sources via implemetatnion. DNU flags associated with the error sources can prevent the UE from spending computational resources on error srouces that may not be applicable for determination of integrity.
Propsoal 3: Support DNU flags for beam information related error sources (e.g., Beam Bore-Sight Direction/Beam Antenna Information)
2.4 On feasibility of computation of integrity
During RAN2#123, there was a discussion on whether intregrity can be computed for some positioning methods due to the lack of error sources related to the positioning methods [1]. It should be noted that as shown in Table 6.1.1-1 in TR 38.859 [3], shown in Table 1, error sources are identified for all positioning methods. Thus, uncertainties for each positioning methods can be identified which makes computation of integrity feasible for the positioning methods. Thus, the following proposal is made.

Proposal 4: Based on error sources identified during the Rel-18 study, support positioning integrity for all positioning methods (DL-TDOA, UL-TDOA, multi-RTT, UL-AoA, DL-AoD)

3. Conclusion
In this contribution, the following proposals were made:
Proposal 1: RAN2 studies the value range for the Gaussian distribution based bound based on the uncertainty or quality values specified in TS 37.355 or TS 23.032
Proposal 2: Consider “infinity” as one of the values for correlation times for TRP locations, inter-TPR synchrozniation and/or ARP location errors

Propsoal 3: Support DNU flags for beam information related error sources (e.g., Beam Bore-Sight Direction/Beam Antenna Information)
Proposal 4: Based on error sources identified during the Rel-18 study, support positioning integrity for all positioning methods (DL-TDOA, UL-TDOA, multi-RTT, UL-AoA, DL-AoD)
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