Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk512852793][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #121-bis-electronic	R2-2303571
Online, 17th – 26th April, 2023                                                  

Agenda Item:	7.2.3
Source:	Spreadtrum Communications
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Title:	Discussion on solutions for integrity of RAT-dependent positioning techniques
Document for:	Discussion and Decision
Introduction
In RAN plenary #98 meeting, R18 positioning WID has been discussed and the following objective of positioning integrity was agreed [1]:
· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods [RAN2, RAN3].
In this contribution, we discuss the question of the methodologies and procedures of RAT-dependent positioning and express our opinions.
 Discussion 
In RAN2#120 [2] meeting, the following agreement have been achieved:
	Use DNU flag for RAT-dependent integrity, with the meaning that the concerned assistance data cannot be used for integrity calculation but may be usable for positioning.  Signalling details and relation to error sources can be determined in normative work.  FFS which positioning methods are affected based on the progress in RAN1.


In Rel-17 GNSS integrity, Providing Assistance Data without the Integrity Service Alert IE or Real Time Integrity IEs is interpreted as a DNU=FALSE condition. And we can see that DNU flag in A-GNSS positioning integrity is shown in two parts. GNSS-Integrity-ServiceAlert is provided in GNSS-CommonAssistData IE and indicates the ionosphere and troposphere corrections can be used for integrity or not. GNSS-RealTimeIntegrity is provided in GNSS-GenericAssistData IE, which is associated with specific GNSS constellation and indicated the specific satellites can be used for integrity or not. This is specified in TS 37.355.
	
	GNSS-Integrity-ServiceAlert
The IE GNSS-Integrity-ServiceAlert is used by the location server to indicate whether the corresponding assistance data can be used for integrity related applications.
-- ASN1START

GNSS-Integrity-ServiceAlert-r17 ::= SEQUENCE {
	ionosphereDoNotUse-r17				BOOLEAN,
	troposphereDoNotUse-r17				BOOLEAN,
	...
}

-- ASN1STOP


	NOTE 1:	If GNSS integrity assistance data are provided (i.e., any of GNSS-Integrity-ServiceParameters, GNSS-Integrity-ServiceAlert, ORBIT-IntegrityParameters, SSR-IntegrityOrbitBounds, CLOCK-IntegrityParameters, SSR-IntegrityClockBounds, SSR-IntegrityCodeBiasBounds, SSR-IntegrityPhaseBiasBounds, STEC-IntegrityParameters, STEC-IntegrityErrorBounds, SSR-GriddedCorrectionIntegrityParameters, TropoDelayIntegrityErrorBounds) the following interpretation of the IE GNSS-RealTimeIntegrity applies:
-	Absence of the IE GNSS-RealTimeIntegrity indicates DNU=FALSE according to the Integrity Principle of Operation specified in clause 8.1.1a of TS 38.305 [40] for all GNSS satellites for which integrity assistance data are provided.
-	Presence of the IE GNSS-RealTimeIntegrity for a GNSS satellite and signal combination indicates DNU=TRUE for this GNSS satellite and signal combination according to the Integrity Principle of Operation specified in clause 8.1.1a of TS 38.305 [40].


And for RAT-dependent integrity, DNU can be used in DL assistance data, which means that the concerned assistance data cannot be used for integrity calculation but may be used for positioning. And in SI phase, RAN 1 has agreed that for UE-based integrity, two types’ error sources including TRP location, inter-TRP synchronization will be provided to UE via assistance data from LMF. In order to indicate to UE which assistance data information cannot be used for integrity calculation, a DNU flag can be introduced. As for the configuration, DNU flags can be configured per frequency layer, per TRP, per resource set or per resource. Considering configuration overhead and flexibility, DNU flag should be configured with each TRP for the error sources in the assistance data. 
Proposal 1: RAN2 to configure DNU flags per TRP per positioning method in assistance data.

In study phase, RAN 1 has identified error sources for timing-based and angle-based positioning methods that affect the integrity of RAT-dependent positioning, which we summarize in table 1 and analyses the specifications impact.
Table 1: Analysis of RAT-dependent error sources and impacted specifications
	mode
	method
	Error sources
	Category of error sources
	Spec (Procedure) Impact

	
	
	
	
	

	LMF-based
	DL-TDOA
	RSTD measurement
	Timing related measurement in UE

	LPP ProvideLocationInformation IE 

	
	
	inter-TRP synchronization (can be caused in part by errors in SFN initialization time)
	TRP-related information in TRP

	NRPPa

	
	
	TRP location 
	TRP-related information

	NRPPa

	
	UL-TDOA
	RTOA measurement
	Timing related measurement
	NRPPa

	
	
	inter-TRP synchronization (can be caused in part by errors in SFN initialization time)
	TRP-related information

	NRPPa

	
	
	TRP location
	TRP-related information

	NRPPa

	
	Multi-RTT
	UE Rx-Tx time difference measurement
	Timing related measurement
	LPP ProvideLocationInformation IE

	
	
	gNB Rx-Tx time difference measurement
	Timing related measurement
	NRPPa

	
	
	TRP location 
	TRP-related information

	NRPPa

	
	UL-AoA
	Angle of arrival measurement 
	Angle related measurement
	NRPPa

	
	
	TRP location
	TRP-related information

	NRPPa

	
	
	ARP location (e.g., ARPLocationInformation in TS 38.455)
	TRP-related information

	NRPPa

	
	DL-AoD
	DL PRS RSRP/RSRPP measurement
	measurement
	LPP ProvideLocationInformation IE

	
	
	TRP location 
	TRP-related information
	NRPPa

	UE-based
	DL-TDOA
	TRP location (e.g., NR-TRP-LocationInfo in TS 37.355)
	Assistance data
	LPP
provideAssistanceData IE 

	
	
	Inter-TRP synchronization (e.g., NR-RTD-Info in TS 37.355)
	Assistance data
	LPP provideAssistanceData IE

	
	DL-AoD
	TRP location (e.g., NR-TRP-LocationInfo in TS 37.355)
	Assistance data
	LPP provideAssistanceData IE



Thus, in order to obtain positioning integrity calculation estimation, error sources related information needs to be delivered between UE, network and LMF as shown in the table 1, which will modify the LPP and NRPPa protocols. 
In last RAN 2 meeting, the following agreements has achieved.
Agreements:
RAN2 anticipate that the error sources are overbounded by a Gaussian distribution.
LS to RAN1 to check this view and ask about the parameters for the overbound distributions.

TRP related error source bounds can be provided to UE via dedicated LPP providing assistance message or posSIB.
Any interaction between the LMF and NG-RAN to support determination of error sources is in RAN3 scope.  Other aspects of determining the TRP error sources are left to deployment and implementation.
For UE-based RAT-dependent integrity, the PL and/or its corresponding TIR are provided to LMF as legacy, using the existing common LPP signalling from Rel-17.

For LMF-based integrity, the measurement errors at UE and gNB need to be reported to LMF, which requires modification of the LPP and NRPPa protocol. As study phase agreed, LMF can send the request of results related to integrity for integrity error sources to UE and RAN. And UE can send the measurements errors statistics related information, such as, mean and standard deviation information for RSTD measurement, UE Rx-Tx time difference measurement, DL PRS RSRP/RSRPP measurement to LMF by using LPP providelocationInformation IE. And gNB can send the measurement errors distribution related information, such as, mean and standard deviation information for RTOA measurement, gNB Rx-Tx time difference measurement, Angle of arrival measurement to LMF by using NRPPa. In addition, TRP location error, ARP location error and inter-TRP synchronization errors statistics related information also need to be transmitted to LMF by using NRPPa. 
Proposal 2: For LMF-based positioning integrity mode, measurement error source related information such as mean and standard deviation should be provided to LMF via the LPP ProvideLocationInformation message if required by LMF via LPP RequestLocationInformation message.
In addition to error sources related information transmission, UE also need to send capability information to LMF on integrity for UE-based and LMF-based integrity. In Rel-17, we introduced GNSS positioning integrity for UE. And for the RAT-dependent positioning integrity, we can follow the Rel-17 to define the positioning integrity capabilities for each positioning method, which includes error source receiving, error source reporting and positioning integrity result reporting. 
Proposal 3: To support RAT-dependent positioning integrity, UE sends positioning integrity capabilities for each RAT-dependent positioning method to LMF, which includes error source receiving, error source reporting and positioning integrity result reporting.
[bookmark: _Ref528871418]Conclusions
In this contribution, we discuss the positioning enhancements of Rel-18 positioning integrity techniques. And the proposals are given as follows:
Proposal 1: RAN2 to configure DNU flags per TRP per positioning method in assistance data.
Proposal 2: For LMF-based positioning integrity mode, measurement error source related information such as mean and standard deviation should be provided to LMF via the LPP ProvideLocationInformation message if required by LMF via LPP RequestLocationInformation message.
Proposal 3: To support RAT-dependent positioning integrity, UE sends positioning integrity capabilities for each RAT-dependent positioning method to LMF, which includes error source receiving, error source reporting and positioning integrity result reporting.
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