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[bookmark: _Ref165266342]1. Introduction
[bookmark: _Hlk78878322]In the previous RAN2 meeting, the agreements relevant to GNSS positioning integrity were as follows.
[bookmark: _Hlk71270273]Agreement
1 [bookmark: _Hlk84925826]RAN2 agrees that the PL will be reported in the Integrity Results. It is FFS whether Mode 2 and the TIR, AL, TTA that were used in the integrity calculation will also be reported in the integrity results.
2 Agree that the UE feared events will be handled in the implementation for UE-based (network-assisted) methods of positioning integrity determination.
3 [bookmark: OLE_LINK3]RAN2 agrees that the LPP procedures can be used to transfer the KPIs and Integrity Results. For UE-assisted, the LCS procedures remain FFS in the case of MO-LR.
4 RAN2 confirms that LPP messages RequestLocationInformation and ProvideLocationInformation are used to transfer integrity KPIs/results, respectively, for GNSS positioning at least for UE-based mode.
5 RAN2 confirms that LPP messages RequestAssistanceData and ProvideAssistanceData are used to transfer integrity assistance data for GNSS positioning at least for UE-based mode.
6 The support of GNSS integrity is enabled by using existing NG-RAN positioning architecture. 
7 Any additional functional elements, positioning/integrity modes, etc. should be introduced only when needed.
In this contribution, we would like to discuss the open issues for GNSS positioning integrity,
· The content of integrity results;
· UE feared events for LMF-based integrity;
· Signalling and procedures for LMF-based integrity.
2. Discussion
[bookmark: _Hlk76572957][bookmark: _Hlk84925979]In the [Post114-e][601] email discussion[1], the reported integrity results were discussed. Regarding Mode 2, considering that PL has already been agreed to be reported in the integrity results, we think Mode 2 isn’t needed to be reported because LCS client itself can determine if the positioning system is still available based on the reported PL. Regarding the TIR, AL, TTA used in the integrity calculation, we think PL is only calculated according to the requested KPIs, so there is no need to report the requested KPIs. Then we have the proposal below,
Proposal 1: Mode 2 and the TIR, AL, TTA used in the integrity calculation won’t be reported in the integrity results.
We have discussed and agreed on the signalling and procedure for UE-based integrity, but there is no specific progress on the signalling and procedure for LMF-based integrity. Regarding the LMF-based integrity, we think it should also be supported owing to the following reasons. Firstly, we have agreed that the support of GNSS integrity is enabled by using existing NG-RAN positioning architecture and any additional functional elements, positioning/integrity modes, etc. should be introduced only when needed, so the entity calculating the positioning result will also be responsible to calculate the integrity result. In other words, LMF-based integrity should be supported owing to the supported LMF-based positioning. Secondly, LMF-based integrity is beneficial for UE power saving. So we have the following proposal,
[bookmark: OLE_LINK1]Proposal 2: LMF-based integrity should be supported.
UE feared events for LMF-based integrity was discussed in the previous meetings. According to TR38.857[2], UE feared events include GNSS receiver measurement error, hardware faults, and software faults. These three sources are UE-specific and different for different vendors, so it is difficult to define what are the specific hardware and software faults and GNSS receiver measurement errors. Then we have the following proposal,
[bookmark: _GoBack]Proposal 3: UE feared events are not to be considered for the LMF-based integrity.
[bookmark: _Hlk84941888]We have agreed that RequestAssistanceData and ProvideAssistanceData are used to transfer integrity assistance data for GNSS positioning at least for UE-based mode. But for LMF-based integrity, LMF will request UE for GNSS feared events and UE will provide GNSS feared events to LMF. So RequestAssistanceData and ProvideAssistanceData can’t support the integrity assistance data transport considering that RequestAssistanceData is sent by UE rather than LMF. Then we have the following observation,
[bookmark: _Hlk84942631]Observation 1: For LMF-based integrity, RequestAssistanceData can’t provide integrity assistance information from UE to LMF.
[bookmark: _Hlk85464346][bookmark: _Hlk85464372]Regarding the method for providing integrity assistance information(i.e, GNSS feared events) from UE to LMF, reusing the current LPP/LCS messages and procedures can save signalling consumption and decrease the standard effort. Location Information Transfer procedure or Capability Transfer procedure can be enhanced to transfer integrity assistance information from UE to LMF. Besides, in the Location Information Transfer procedure, LMF will request UE for GNSS feared events by RequestLocationInformation message and UE will provide GNSS feared events to LMF by ProvideLocationInformation message. In the Capability Transfer procedure, LMF will request UE for GNSS feared events by RequestCapabilities message and UE will provide GNSS feared events to LMF by ProvideCapabilities message. So we have the proposal below,
[bookmark: _Hlk84838375]Proposal 4: For LMF-based integrity, the ProvideLocationInformation or ProvideCapabilities message can be enhanced to transfer integrity assistance information from UE to LMF. 
For MO-LR with LMF-based integrity, KPIs need to be transferred from UE to LMF, and integrity results need to be transferred from LMF to UE. In our understanding, reusing the current LPP/LCS messages and procedures can save signalling consumption and decrease the standard effort. ProvideLocationInformation LPP PDU contained by LCS MO-LR Request can be enhanced to transfer KPI from UE to LMF. LCS MO-LR Response or RequestLocationInformation message can be enhanced to transfer integrity results from LMF to UE. Hence, we have the following proposal,
[bookmark: OLE_LINK4]Proposal 5: For MO-LR with LMF-based positioning integrity mode, 
· [bookmark: _Hlk78962935][bookmark: _Hlk84838589]LCS MO-LR Response or RequestLocationInfromation message can be enhanced to transfer integrity results from LMF to UE；
· ProvideLocationInformation LPP PDU contained by LCS MO-LR Request message can be enhanced to transfer KPI from UE to LMF.
3. Conclusions
Based on the analysis given above, we have the following observations and proposals:
Observation 1: For LMF-based integrity, RequestAssistanceData can’t provide integrity assistance information from UE to LMF.
Proposal 1: Mode 2 and the TIR, AL, TTA used in the integrity calculation won’t be reported in the integrity results.
Proposal 2: LMF-based integrity should be supported.
Proposal 3: UE feared events are not to be considered for the LMF-based integrity.
Proposal 4: For LMF-based integrity, the ProvideLocationInformation or ProvideCapabilities message can be enhanced to transfer integrity assistance information from UE to LMF. 
Proposal 5: For MO-LR with LMF-based positioning integrity mode, 
· LCS MO-LR Response or RequestLocationInfromation message can be enhanced to transfer integrity results from LMF to UE；
· ProvideLocationInformation LPP PDU contained by LCS MO-LR Request message can be enhanced to transfer KPI from UE to LMF.
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