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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]In RAN2#119bis, RAN2 discussed the support of RAT dependent integrity and concluded:
Agreement:
Proposal 1-2. RAN2 study the usage of DNU flag for the RAT-dependent positioning integrity (assuming RAN1 agree to leave it to RAN2) and conclude on whether to indicate the DNU presence in the integrity principle equation.

Agreement:
Proposal 4. RAN2 will study the both UE-based and LMF-based integrity for RAT-dependent cases.

Agreement:
Proposal 7 (modified). RAN2 agree that R17 UE-based integrity mode signaling can be used as baseline with the following aspects:
-	UE sends capability info to LMF on integrity for UE-based mode using LPP capability transfer procedure
-	LMF sends the assistance data for integrity calculation to UE for integrity of UE-based mode
-	LMF sends integrity requirement e.g., TIR to UE in LPP request location information message for integrity of UE-based mode
-	UE sends integrity result to LMF using LPP location information Transfer message 

Agreement:
LMF provides, in assistance data, the information of error sources (e.g., originated from RAN node) to UE for integrity in UE-based mode.


During RAN2 discussion, following issues are still open: 
· [bookmark: _Hlk112679246]Issue 1: RAN2 study the usage of DNU flag for the RAT-dependent positioning integrity (assuming RAN1 agree to leave it to RAN2) and conclude on whether to indicate the DNU presence in the integrity principle equation;
· Issue 2: FFS on RAN2 impact for LMF based integrity, mainly procedure impact, how to transfer the assistance data, etc.;
In this contribution, we continue the discussion on these open issues. 
Discussion
In RAN1#110bis meeting, RAN1 has agreed:
Agreement
· From RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.
Therefore RAN2 should decide whether DUN flag should be used for RAT-dependent positioning or not. 
The DNU is used to indicate “Do Not Use” for unhealthy (bad) GNSS satellite signal. So far, the bad GNSS satellite signal is indicated by LMF via LPP message as
	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].
GNSS-RealTimeIntegrity ::= SEQUENCE {
	gnss-BadSignalList	GNSS-BadSignalList,
	...
}



During the discussion, the main arguements raised by companies who want to support DNU are:
· The assistance data may not be valid when validity timer expires if we also introduce validity timer for RAT dependent positioning as GNSS;
· not all the TRP’s measurement has impact on the integrity calculation, e.g. the PRS measurements with low RSRP (which may be generated from a TRP that is very far from the UE) should not be taking into consideration when integrity is calculated. 
· Just reuse what GNSS has;
As mentioned in [4], the reason why DNU is needed for GNSS because 
	the 3GPP system simply forwards the GNSS assistance data provided by the GNSS system. As specified in TS 38.305, the GNSS integrity related assistance data should be transmitted even with a DNU=FALSE condition, e.g., assistance data without the Integrity Service Alert IE or Real Time Integrity IEs, which may be used for other purposes. For example, in addition to integrity purposes, SSR Orbit Corrections (introduced in Rel-15) can also be used to compute a satellite position correction, to be combined with satellite position calculated from broadcast ephemeris. 



To our understanding, not same as GNSS, RAT dependent positioning is fully controlled by network. The LMF shall not provide useless TRP to a UE since it will waste radio resources, and also increase unnecessary measurement/storge efforts in the UE. If particular assistance data is not valid any more, the LMF shall remove them from the configuration instead of adding DNU for it. In addition, we do not see the need to introduce validity timer to RAT dependent positioning. 
Proposal 1: Integrity parameter DNU is not applicable for integrity operation for RAT dependent positioning.
In RAN1#110, LMF based positioning integrity mode was agreed for UL related positioning methods, e.g. UL-TDOA, Multi-RTT, UL-AoA. RAN2 also agreed to follow RAN1 agreements on this. As discussed in Rel-17 study phase, the impact of LMF based integrity could be:
	Positioning Integrity Mode
	Location service type
	Source of KPIs* 
	Source of Integrity results*
	 Positioning Integrity assistance information** 
	Specification impact 

	UE assisted (LMF-based): Positioning integrity result is derived by the LMF
	MO-LR
	From UE
	From LMF
	From UE to LMF:
- Error source originated from the UE

From RAN to LMF:
- Error source originated from the RAN
	Procedure to transfer Integrity assistance information and KPIs from UE to LMF
Procedure to transfer Integrity assistance information from RAN to LMF

Procedure to transfer Integrity results from LMF to UE 


	
	MT-LR
	LMF implementation

	LMF internal implementation
	From UE to LMF:
- Error source originated from the UE

From RAN to LMF:
- Error source originated from the RAN
	Procedure to transfer Integrity assistance information from UE to LMF 
Procedure to transfer Integrity assistance information from RAN to LMF


 
The corresponding procedure for integrity of LMF based mode is:
-	UE sends capability info to LMF on integrity for LMF-based mode using LPP capability transfer procedure
-	LMF sends the request of assistance data for integrity Error sources to UE for integrity of LMF-based mode (FFS on the message name)
-	LMF sends the request of assistance data for integrity Error sources to RAN for integrity of LMF-based mode (FFS on the message name)
-	UE sends error resources to LMF using LPP message (FFS on the message name)
-	RAN sends error resources to LMF using NRPPa message (FFS on the message name)

Proposal 2: RAN2 to agree the procedure for integrity of LMF based mode as follows:
-	UE sends capability info to LMF on integrity for LMF-based mode using LPP capability transfer procedure
-	LMF sends the request of assistance data for integrity Error sources to UE for integrity of LMF-based mode (FFS on the message name)
-	LMF sends the request of assistance data for integrity Error sources to RAN for integrity of LMF-based mode (FFS on the message name)
-	UE sends error resources to LMF using LPP message (FFS on the message name)
-	RAN sends error resources to LMF using NRPPa message (FFS on the message name)

Proposal 3: RAN2 to capture the table and the procedure on LMF based integrity in the TR.
In last meeting, RAN2 also discussed the potential TR. One of proposals is to capture the mapping of Integrity Parameters, i.e. to capture the positioning methods and corresponding error sources. To our understanding, the positioning methods and corresponding error sources are discussed in RAN1. We do not see the reason why RAN2 needs to capture it on behalf of RAN1.
Proposal 4: The mapping of integrity parameters should be handled by RAN1 instead of RAN2.

1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: Integrity parameter DNU is not applicable for integrity operation for RAT dependent positioning.
Proposal 2: RAN2 to agree the procedure for integrity of LMF based mode as follows:
-	UE sends capability info to LMF on integrity for LMF-based mode using LPP capability transfer procedure
-	LMF sends the request of assistance data for integrity Error sources to UE for integrity of LMF-based mode (FFS on the message name)
-	LMF sends the request of assistance data for integrity Error sources to RAN for integrity of LMF-based mode (FFS on the message name)
-	UE sends error resources to LMF using LPP message (FFS on the message name)
-	RAN sends error resources to LMF using NRPPa message (FFS on the message name)

Proposal 3: RAN2 to capture the table and the procedure on LMF based integrity in the TR.
Proposal 4: The mapping of integrity parameters should be handled by RAN1 instead of RAN2.
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