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1	Introduction
The objectives of WI NR_pos_enh include integrity aspect as below in WID [1]:
· Specify the signalling, and procedures to support GNSS positioning integrity determination, including [RAN2, RAN3]:
· The assistance information that will be used to support integrity determination
· The information that will be used to provide the positioning integrity KPIs and integrity results
· Support of integrity for UE-based and UE-assisted A-GNSS positioning.
[bookmark: _Hlk67595233]Note: This objective is applicable to NR and E-UTRA.
This document will discuss the signalling and procedures to support integrity for both UE-based and UE-assisted.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2	Discussion
The following LPP signalling was identified in the SI [2], for consideration in the WI:
a)	Signalling to determine the positioning integrity capability
b)	Signalling to deliver the KPIs and integrity results
c)	Signalling to deliver the integrity assistance information to the UE 
d)	Signalling to deliver the integrity information related to the GNSS positioning measurements from the UE to the LMF 
Item a) is related about UE’s monitor capabilities and item c) is related with feared events. So here we will further discuss item b) & d) here first.
First, AMF sends the LCS request together with integrity service request to LMF which should be defined in CT1, not RAN2. So we assume that LMF receives the integrity service request from LCS client. 
The purpose of Location Information Transfer Procedure is to enable the LMF to request position measurements or location estimate from the UE, or to enable the UE to provide location measurements to the LMF for position calculation. So this procedure works for integrity service request as well. The procedure of integiry KPIs and integrity results will follow the LPP Location Information Transfer Procedure as below.

[bookmark: OLE_LINK21][bookmark: OLE_LINK22][image: ]
The QoS of integrity via LPP will be sent to UE if needed. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: Introduce integrity requirement of QoS in IE CommonIEsRequestLocationInformation, including horizontal alarm limit and horizontal integrity risk, vertical alarm limit, vertical integrity risk, and timeToalarm.
There are two modes of integrity result reporting identified below in SI [2]:
-	Mode 1 of Integrity Result Reporting: PL Reporting
	The calculated PL is directly reported to where the LCS client resides (Network or UE). It is left to the LCS client itself to determine if the positioning system is still available based on the reported PL.
-	Mode 2 of Integrity Result Reporting: Integrity Event Flagging
The integrity computing entity compares the calculated PL with the given AL to determine if the positioning system is still available to offer trustable position estimation. LCS client can be directly informed about the system availability, without conducting.
According to the existing LCS service request which carries LCS requested QoS information (e.g. accuracy, response time, LCS QoS Class) [3], it’s better for LCS client to make decision if the navigation system available or not by itself.
Proposal 2: Support Mode 1 of Integrity Result Reporting: PL Reporting to LCS client from LMF/UE which is samilaor with existing accuracy mechanism.
Furthermore, based on the assumption of proposal2, UE will report measurement or calculated protection level to LMF as below:
· UE-assisted mode: UE can send the integrity monitor results to LMF via LPP Provide Location Information 
· UE-based mode: UE can send calculated protection level and/or integrity monitor results if required via LPP Provide Location Information
Proposal 3: UE may send the integrity monitor/mesaurement results in UE-assisted mode, or send calculated protection level in UE-based mode, via LPP Provide Location Information as below info to LMF.
	Information 
	UE‑assisted 
	UE‑based/standalone 

	Pseudorange corrections Integrity measurement(FFS)
	Yes
	No

	Carrier Phase Integrity Parameters Corrections measurement(FFS)
	Yes
	No

	Protection level
	No
	Yes

	Not Monitored
	No
	Yes



3	Conclusion
Based on the discussions in section 2, the following observations and proposals have been made on Signalling to deliver the KPIs and integrity results/ measurements:
Proposal 1: Introduce integrity requirement of QoS in IE CommonIEsRequestLocationInformation, including horizontal alarm limit and horizontal integrity risk, vertical alarm limit, vertical integrity risk, and timeToalarm.
Proposal 2: Support Mode 1 of Integrity Result Reporting: PL Reporting to LCS client from LMF/UE which is samilaor with existing accuracy mechanism.
Proposal 3: UE may send the integrity monitor/mesaurement results in UE-assisted mode, or send calculated protection level in UE-based mode, via LPP Provide Location Information as below info to LMF.
	Information 
	UE‑assisted 
	UE‑based/standalone 

	Pseudorange corrections Integrity measurement(FFS)
	Yes
	No

	Carrier Phase Integrity Parameters Corrections measurement(FFS)
	Yes
	No

	Protection level
	No
	Yes

	Not Monitored
	No
	Yes
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