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Introduction
In the RAN2 LS “LS on error source distributions” [1], RAN2 requested feedback regarding the parameters used for the Gaussian distribution overbounding the error source distribution:

	LS from R1-2302282
 1. Overall Description:
During the discussion on RAT-dependent positioning integrity, RAN2 has reached the following agreement regarding the distribution of error sources:
Agreements:
RAN2 anticipate that the error sources are overbounded by a Gaussian distribution.
RAN2 would like to confirm with RAN1 on the above agreement regarding the distribution of error sources and respectfully ask RAN1 to provide the parameters (e.g. mean and standard deviation) for the overbound Gaussian distribution.


2. Actions
To RAN1 groups
ACTION: 	RAN2 respectfully asks RAN1 to confirm above agreement and provide the parameters (e.g. mean and standard deviation) for the overbound Gaussian distribution.





[bookmark: _Ref79166630][bookmark: OLE_LINK1][bookmark: OLE_LINK2]discussion
View on the error distribution
During the RAN1 study, error distributions for time and angle measurement were discussed and it was agreed that the time-measurement errors could follow a Gaussian distribution, while other errors (, synch error, TRP location) could follow either a uniform or Gaussian distribution:

	Agreement
· The following distributions are identified as candidates for modeling of the distribution for inter-TRP synchronization error (e.g., NR-RTD-Info in TS 37.355)
· Uniform distribution
· Note: this may already be consistent with the existing parameter NR-RTD-Info in TS 37.355
· Normal distribution
· Note: it is up to RAN2 how to use the identified distributions 

Agreement
· Timing measurement error can be modeled as Normal distribution.
· Note: The timing measurement is applicable to RSTD, RTOA and UE/gNB Rx-Tx time difference measurement
· Note: it is assumed that the timing measurement error is associated with the first path
· Note: it is up to RAN2 how to use the identified distribution

Agreement
· The following distributions are identified as candidates for modeling of the distribution for TRP location (e.g., NR-TRP-LocationInfo in TS 37.355) error
· Uniform distribution
· Note: this may already be consistent with the uncertainty related to NR-TRP-LocationInfo specified in TS 37.355 
· Normal distribution
· Note: it is up to RAN2 how to use the identified distributions

Agreement
· For LMF-based positioning integrity mode, for DL-TDOA, DL-AoD, UL-TDOA, UL-AoA and multi-RTT, the following distributions are identified as candidates for modeling the distribution of TRP location (e.g., Geographical Coordinates in TS 38.455) error
· Uniform distribution
· Normal distribution
· Note: it is up to RAN2 how to use the identified distributions

Agreement
· For LMF-based positioning integrity mode, for UL-AoA, the following distributions are identified as candidates for modeling the distribution of ARP location (e.g., ARPLocationInformation in TS 38.455) error
· Uniform distribution
· Normal distribution
· Note: it is up to RAN2 how to use the identified distributions




The error source distributions were summarized in the TR in table 6.1.1-2:
	Error source
	Candidate(s) for distribution for error source

	Timing measurement errors (NOTE 1, 2, 3)
	Gaussian distribution

	Inter-TRP synchronization errors
	-	Uniform distribution (NOTE 4)
-	Gaussian distribution

	TRP location error (e.g., NR-TRP-LocationInfo in [16])
	-	Uniform distribution (NOTE 5)
-	Gaussian distribution

	TRP location error (e.g., Geographical coordinates in [17])
	-	Uniform distribution
-	Gaussian distribution

	ARP location error (e.g., ARPLocationInformation in [17])
	-	Uniform distribution
-	Gaussian distribution

	NOTE 1: Timing measurement errors are applicable to RSTD, RTOA and UE/gNB Rx-Tx time difference measurements.
NOTE 2: It is assumed that the timing measurement error is associated with the first path.
NOTE 3: It is assumed that the timing measurement error contains TEG related TX/RX timing error if the TEG related information is provided
NOTE 4: This may already be consistent with the uncertainty related to NR-RTD-Info in [16].
NOTE 5: This may already be consistent with the uncertainty related to NR-TRP-LocationInfo in [16].



During the study, RAN1 agreed that the use of the distributions was up to RAN2. Considering that it is always possible to overbound a uniform distribution with a Gaussian distribution, RAN2’s assumption is correct. However the bound may be very loose. There is no time allocated to further study the error distributions in RAN1, hence RAN2 need to verify itself whether the bound will be tight enough to be usable. 

Regarding the value of the parameters, the TR did not capture any typical parameter values.  It is however possible to base the range of the error distribution on the uncertainty parameters used for reporting and measuring on the SL PRS/SRS. 


	Error source
	Associated uncertainty

	inter-TRP synchronization error
	rtd-Quality-r16  / NR-TimingQuality-r16

	Timing measurement error
	NR-TimingQuality-r16

	TRP location
	LocationUncertainty-r16

	ARP location
	LocationUncertainty-r16



 
The RAN2 assumption to always overbound errors with a Gaussian distribution is valid from the RAN1 perspective. 
The parameters for the gaussian distribution (mean and variances) can use the uncertainty parameters for the respective error measurement as a starting point. 
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1. Overall Description:

RAN1 would like to thank RAN2 for the questions in the LS in R1-2302282. The questions are copied below for convenience:
	LS from R1-2302282
 1. Overall Description:
During the discussion on RAT-dependent positioning integrity, RAN2 has reached the following agreement regarding the distribution of error sources:
Agreements:
RAN2 anticipate that the error sources are overbounded by a Gaussian distribution.
RAN2 would like to confirm with RAN1 on the above agreement regarding the distribution of error sources and respectfully ask RAN1 to provide the parameters (e.g. mean and standard deviation) for the overbound Gaussian distribution.


2. Actions
To RAN1 groups
ACTION: 	RAN2 respectfully asks RAN1 to confirm above agreement and provide the parameters (e.g. mean and standard deviation) for the overbound Gaussian distribution.




 
Based on the discussion in RAN1#112b-e, RAN1 reached the following conclusions:
For the confirmation of RAN2’s agreement: it is RAN1’s view that overbounding all error sources by a Gaussian distribution is possible, but RAN2 should ensure that the bound is tight enough to be useful in the integrity framework.

For the parameters of the Gaussian distribution for different error sources:RAN1 does not have any time unit for integrity related studies in the WI phase, and no values were captured in the TR during the study phase. RAN1 suggest to RAN2 to base the parameter range for the error source mean and variance on the uncertainty parameters. 



2. Actions:
To RAN2:
[bookmark: OLE_LINK24]ACTION: 	RAN1 respectfully asks RAN2 to take the above answers into account.

3. Date of Next RAN1 Meetings:
RAN1#113	2023‑05‑22 - 2023‑05‑26, Incheon, Korea
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