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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]During SI phaseRAN2 discussed the support of integrity for RAT dependent positioning methods, and provided recommendation from RAN2 perspective. At RAN#98, RAN plenary agreed the new WI on expanded and improved NR positioning [1] with following objective related:
	· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods [RAN2, RAN3].


In RAN2#112, RAN2 discussed the details of UE based RAT dependent integrity, and concluded:
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.

However LMF based integrity is still open. In this contribution, we continue the discussion on the details. 
Discussion
During study phase, RAN1 agreed the identified error sources for LMF-based and UE-based positioning integrity modes for different positioning methods.
Table 6.1.1-1: Error sources for LMF-based and UE-based positioning integrity modes (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])



For LMF-based integrity, RAN2 agreed the signalling impact as:
-	UE sends capability info to LMF for LMF-based positioning integrity mode using LPP capability transfer procedure
-	LMF sends the request of results related to integrity for integrity error sources to UE for integrity of LMF-based mode
-	LMF sends the request of results related to integrity for integrity error sources to RAN for integrity of LMF-based mode  
-	RAN sends results related to integrity to LMF using NRPPa message. 
NOTE 1: The signaling to transmit integrity KPI and integrity results can be discussed during normative work.
NOTE 2: Whether UE sends results related to integrity to LMF using LPP message or not can be discussed during normative work.
Based on the error sources in the table, error sources for UE related measurements should be provided by UE and error sources for gNB related measurement and assistance data error should be provided by the gNB.
For DL TDOA, Multi-RTT:
Error sources for UE related measurements: “RSTD measurement”, “UE Rx-Tx time difference measurement” and “DL-PRS RSRPP of the first path or RSRP” should be provided by UE to the LMF via LPP Provide location information message if requested by the LMF via LPP Request Location information message;
For DL TDOA, UL TDOA, Multi-RTT, UL AoA, and DL AoD:
Error sources for assistance information: “TRP location”, “Inter-TRP synchronization (can be caused in part by errors in SFN initialization time.)” and “ARP location (e.g., ARPLocationInformation in TS 38.455 [17])”should be provided by the gNB via NRPPa message if requested by the LMF via NRPPa message. (details should be decided in RAN3);
Error sources for gNB related measurements: “gNB Rx-Tx time difference measurement”,  “Angle of arrival measurement” should be provided by the gNB via NRPPa message if requested by the LMF via NRPPa message. (details should be decided in RAN3);
Proposal 1: RAN2 agree following categories of error sources for LMF based integrity:
Error sources for UE related measurements: “RSTD measurement”, “UE Rx-Tx time difference measurement” and “DL-PRS RSRPP of the first path or RSRP”;
Error sources for assistance information: “TRP location”, “Inter-TRP synchronization (can be caused in part by errors in SFN initialization time.)” and “ARP location (e.g., ARPLocationInformation in TS 38.455 [17])”
Error sources for gNB related measurements: “gNB Rx-Tx time difference measurement”,  “Angle of arrival measurement” 
Proposal 2: For LMF based integrity, Error sources related to the UE measurements should be provided by UE via LPP ProvideLocationInformation message if requested by the LMF via LPP RequestLocationInformation message;
Proposal 3: For LMF based integrity, Error sources related to the gNB should be provided by gNB  via NRPPa message if requested by the LMF (details to be discussed in RAN3). 

1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: RAN2 agree following categories of error sources for LMF based integrity:
Error sources for UE related measurements: “RSTD measurement”, “UE Rx-Tx time difference measurement” and “DL-PRS RSRPP of the first path or RSRP”;
Error sources for assistance information: “TRP location”, “Inter-TRP synchronization (can be caused in part by errors in SFN initialization time.)” and “ARP location (e.g., ARPLocationInformation in TS 38.455 [17])”
Error sources for gNB related measurements: “gNB Rx-Tx time difference measurement”,  “Angle of arrival measurement” 
Proposal 2: For LMF based integrity, Error sources related to the UE measurements should be provided by UE via LPP ProvideLocationInformation message if requested by the LMF via LPP RequestLocationInformation message;
Proposal 3: For LMF based integrity,  Error sources related to the gNB should be provided by gNB  via NRPPa message if requested by the LMF (details to be discussed in RAN3). 
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