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1. Proposed changes
[bookmark: _Toc37338167][bookmark: _Toc46489010][bookmark: _Toc52567363][bookmark: _Toc67987302]============================START OF CHANGE===========================
7.X	Procedures for A-GNSS positioning integrity
[bookmark: _Toc37338168][bookmark: _Toc46489011][bookmark: _Toc52567364][bookmark: _Toc67987303]7.X.1	General
This clause defines the signalling procedures for LMF-based and UE-based positioning integrity for A-GNSS positioning:
-	LMF-based (UE assisted) positioning integrity mode: Positioning integrity result is derived by the LMF.
-	UE-based (LMF assisted) positioning integrity mode: Positioning integrity result is derived by the UE.
[bookmark: _Toc37338169][bookmark: _Toc46489012][bookmark: _Toc52567365][bookmark: _Toc67987304]7.X.2	LMF-based Positioning Integrity Procedure
Figure 7.X.2-1 describes the signalling flow for UE-assisted LMF-based positioning procedure to support GNSS positioning integrity.
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[bookmark: _Ref71379600]Figure 7.X.2-1 UE-assisted LMF-based positioning integrity procedure

1a/1b/1c.	The integrity KPIs are delivered or indicated from the positioning service client (e.g., LCS client, UE) to the AMF for positioning calculation and alert decision for integrity.
2.	The AMF transfers the location service request to the LMF along with the positioning integrity KPIs.
3.	LMF interacts with elements in the 5GS for obtaining information related to positioning.
a	The LMF may interacts with gNB for assistance data for GNSS positioning integrity such that the assistance data can be delivered to the UE via broadcast
b	 The LMF instigates location procedures with UE – e.g. to request positioning capabilities, obtain/transfer assistance data for integrity measurement. With the information included in the LCS request, the LMF determines positioning method for GNSS positioning and the mode for positioning integrity: either by LMF-based positioning integrity or UE-based positioning integrity. Then, the LMF sends positioning measurement requests to the UE. In the following, we assume that the LMF determines to adopt LMF-based positioning integrity procedure.
4.	The UE performs the GNSS measurements that may be useful for PL calculation.
5.	The UE provides the measurements results for position calculation as well as PL calculation.
6.	The LMF performs the location calculation and PL calculation. 
7a/b.	For MT-LR and NI-LR service, the LMF reports the integrity results to AMF first, i.e., PL (for integrity result reporting Mode 1) or integrity event flagging (for integrity result reporting Mode 2), and includes any needed information – e.g. the error sources, threat models, failure modes, etc. The AMF forwards the integrity alert and related information (if any) to the LCS client.
7c.	For MO-LR service, LMF sends the above results to UE. 
8.	Based on the integrity evaluation, LMF can also perform reconfiguration of the system – e.g. switch to another positioning methods, etc.
Note 1: Alternatively, when an alert regarding integrity is launched, the position system may just turn off or ignore the corresponding fault. When UE receives the alert, it just can’t have the position this time (take no action).
7.X.3	UE-based Positioning Integrity Procedure
Figure 7.X.3-1 describes the signalling flow for UE-based positioning procedure to support GNSS positioning integrity.
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Figure 7.X.3-1 UE-based A-GNSS positioning integrity procedure

1a/1b/1c	The integrity KPIs are delivered or indicated from the positioning service client to the AMF for positioning calculation and alert decision for integrity.
2.	The AMF transfers the location service request to the LMF.
3.	LMF interacts with elements in the 5GS for obtaining information related to positioning.
a	The LMF may interacts with gNB for assistance data for GNSS positioning integrity such that the assistance data can be delivered to the UE via broadcast
b	The LMF instigates location procedures with UE – e.g. to request positioning capabilities, transfer assistance data for measurement for positioning and integrity. With the information included in the LCS request, the LMF determines positioning method for GNSS positioning and the mode for positioning integrity: either by LMF-based positioning integrity or UE-based positioning integrity. Then, the LMF sends positioning measurement requests to the UE. In the following, we assume that the LMF determines to adopt LMF-based positioning integrity procedure.  
4.	The UE performs the measurements that may be useful for PL calculation.
5.	The UE performs the location calculation and PL calculation. 
6.	UE determines if the system is available.
7a/b.	For MT-LR and NI-LR service, the UE reports the integrity results, i.e., PL (for integrity result reporting Mode 1) or integrity event flagging (for integrity result reporting Mode 2) to the LCS client/UE, and includes any needed information – e.g. the error sources, threat models, failure modes, etc. The AMF forwards the integrity alert and related information (if any) to the LCS client.
[bookmark: _GoBack]8.	Based on the integrity evaluation, LMF can also perform reconfiguration of the system – e.g. switch to another positioning method, etc.
======================END OF CHANGES==================================
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