[bookmark: _Toc193024528]3GPP TSG-RAN WG2 # 119bis electronic                                                   R2-2210140                                                                 
Online, October, 2022                                           

Agenda Item:	8.2.3
Source: 	CMCC	
Title:  	Discussion on RAT-dependent integrity 
WID/SID:	         FS_NR_pos_enh2
Document for:	Discussion and Decision
Introduction
In the RAN#119e meeting, the objectives of RAT-dependent integrity have been discussed and the following items have been achieved:
Agreements:
Proposal 1: RAN2 to confirm the integrity principle of operation defined in the section 8.1.1a of TS38.305, including integrity definition (e.g., Error, Bound, Time to Alert, DNU, Residual Risk, irMinimum, irMaximum and Correlation Times; FFS if all parameters are needed in the RAT-dependent case), Equations for the GNSS integrity are reused for RAT dependent positioning methods.  
Proposal 2 (modified): RAN2 may add the mapping between Integrity definition/Fields (Integrity Alerts, error bounds (mean, StdDev), Residual Risks, Integrity correlation times ) and Error sources/assistance data for RAT-dependent positioning methods later once RAN1 identifies new error sources.  

Hence, in this contribution, we will further discuss this issue.
Discussion
2.1 Integrity Method
In last RAN2 meeting, it is agreed that the integrity principle of operation defined in [1], including integrity definition (may need further discussion) and equations for the GNSS integrity are reused for RAT dependent positioning methods. In the Rel-17 discussion, only the UE-based GNSS integrity method and signaling have been well studied. In Rel-18, the UE-based positioning integrity mode should be studied using the GNSS integrity method and signalling as baseline and the methods and signalling for the LMF-based positioning integrity also need to be discussed. 
Proposal 1:  Both the LMF-based and the UE-based positioning integrity mode should be studied in Rel-18.
Since the model of the error source, e.g. distribution, mean and/or standard deviation, is still under discussion in RAN1, RAN2 may wait for further progress from RAN1 on error source identification and then define the assistant data used for RAT-dependent integrity.
Proposal 2:  RAN2 may wait for further progress from RAN1 on error source identification.

2.2 Integrity Signaling
During RAN1#110e meeting, at least the following error sources for RAT-dependent positioning have been identified in below table:
	Integrity Mode
	Positioning Method
	Error Source 

	LMF-based positioning integrity mode
	DL-TDOA 
	RSTD measurement 

	
	UL-TDOA
	RTOA measurement 

	
	
	inter-TRP synchronization 

	
	Multi-RTT
	UE Rx-Tx time difference measurement 

	
	
	gNB Rx-Tx time difference measurement 

	
	UL-AoA
	angle of arrival measurement 

	
	
	ARP location 

	UE-based positioning integrity mode
	DL-TDOA
	TRP location 

	
	
	Inter-TRP synchronization 

	
	DL-AoD
	TRP location 


Table 1. the error sources for RAT-dependent positioning

From above table, the RAN node or the UE needs to report their fault events as assistance data to the integrity entity for the PL calculation in RAN-dependent integrity method.  Indeed, the UE in LMF-based integrity mode provides its measurement fault events as assistance data while the RAN node in both UE-based or LMF-based integrity mode reports its location or synchronization fault events to calculate the PL in RAN-dependent integrity method.
Therefore, it is suggested to discuss whether the RRC/ LPP/ NRPPa messages could be used to transmit the assistant data from RAN node or UE to LMF or UE to calculate the integrity.
Observation 1: the UE and RAN node in UE-based or LMF-based integrity mode need to report its fault events as assistance data to calculate the PL in RAN-dependent integrity method.
Proposal 3: it is suggested to discuss whether the RRC/ LPP/ NRPPa messages could be used to transmit the assistant data from RAN node or UE to LMF or UE to calculate the integrity.




Conclusion
In this contribution, the discussion on the RAT-dependent integrity is provided.
Proposal 1:  Both the LMF-based and the UE-based positioning integrity mode should be studied in Rel-18.
Proposal 2:  RAN2 may wait for further progress from RAN1 on error source identification.
Observation 1: the UE and RAN node in UE-based or LMF-based integrity mode need to report its fault events as assistance data to calculate the PL in RAN-dependent integrity method.
Proposal 3: it is suggested to discuss whether the RRC/ LPP/ NRPPa messages could be used to transmit the assistant data from RAN node or UE to LMF or UE to calculate the integrity.
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