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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]In RAN2#121bis-e, based on [2], RAN2 further discussed the details of RAT dependent integrity, and concluded:
Agreements:
LS to RAN1 to include a request for confirmation that the beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) are error sources for DL-AoD positioning.
LS to RAN1 to include the question of whether RAN1 identify a need for a DNU flag for measurements.
For RAT-dependent integrity, the PL calculation is performed by the entity which also performs the position calculation for a location process.
For UE-based integrity, the integrity parameters of error sources for RAT-dependent integrity are included in assistance data.
LPP Request/Provide Assistance Data are reused for retrieving the integrity parameters to the UE from the LMF.  The request is per positioning method (as in legacy operation) and the provided integrity parameters are as appropriate for the selected positioning method.
Use of posSIBs for integrity parameters is not excluded.
Indicate the WA above in the LS to RAN1 to allow them to register any concern.
Capture the stage 2 impact for RAT-dependent integrity in section 7 of 38.305.  Initial running CR to be seen at next meeting, using R2-2302504 and R2-2303682 as baseline.


Working assumption:
For LMF-based integrity, no integrity KPI (TTA, TIR, and AL) and integrity results transfer in LPP message.
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN.

However quite some proposals in [2] are still open. In this contribution, we continue the discussion on the details. 
Discussion
2.1 The granularity of DNU flag in assistance data 

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])



Based on the error sources in the table:
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);
As discussed in [2]:
	· 2 companies [Huawei, vivo] propose that DNU flag in assistance data should be provided per error source for each method. Further, 2 companies [ZTE, Spreadtrum] think DNU flag in assistance data can be provided per TRP. 1 company [QC] thinks it is per TRP and per error contribution (e.g., TRP location, RTD, beam information, etc.). 2 companies [Xiaomi, CMCC] think it can be per TRP or PRS resources. 
Proposal 2: RAN2 to discuss the granularity of DNU flags in TRP-related assistance data (e.g., TRP location and Inter-TRP synchronization). The following two options can be considered: 
· Option 1: The DNU flags are provided per error source
· Option 2: The DNU flags are provided per TRP in each error source 



Considering assistance information is provided per positioning method, and so far only TRP related error sources are identified, therefore it is sufficient to introduce DNU flag per TRP per positioning method. 
Proposal 1: DNU flag is provided per TRP per positioning method.
2.2 Additional integrity parameters 
[2] discussed following parameters which were used in GNSS integrity:
	Whether to introduce Residual Risk and the IRallocation 
For integrity operation, the network will ensure that:
P(Error > Bound for longer than TTA | NOT DNU) <= Residual Risk + IRallocation  (Equation 8.1.1a-1)
for all values of IRallocation in the range irMinimum <= IRallocation <= irMaximum



RAN2 has agreed to reuse GNSS integrity principle as 
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.  
If we want to reuse the equations of GNSS integrity for RAT dependent positioning methods, Residual Risk and the IRallocation should be considered. However the question is, whether UE should provide these information together with measurement results. However based on working assumption made in last meeting, it can be left to network implementation. 
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN.

Proposal 2: Residual Risk and the IRallocation are reused to evaluate the integrity results; It is up to LMF implementation on how to determine this. 


1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: DNU flag is provided per TRP per positioning method
Proposal 2: Residual Risk and the IRallocation are reused to evaluate the integrity results; It is up to LMF implementation on how to determine this. 
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