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1 Introduction
The TP for 38.857 regarding positioning integrity has been captured in R2-2102113. Specifically, regarding the integrity results reporting, two modes are identified for consideration in the WI, listed as follows:
In addition, in the last RAN#91e meeting, the 5G NR positioning enhancement related WI objective has been specified, indicated as follows:

In this contribution, we would like to discuss the timer-related implementation to enable the integrity event triggering at the UE and the network, respectively, with the potential specification impact, for mode 1 of integrity result reporting. 
2 Discussion

2.1 Whether the mechanism of determining integrity event should be defined?
According to R2-2102113, when considering PL computation and signalling possibility, 4 scenarios in total: network-assisted MO-LR, network assisted MT-LR, UE assisted MO-LR, UE assisted MT-LR should be taken into account. Next, we will analyse whether or not the mechanism of determining integrity event for these 4 scenarios is needed or not.
In the network assisted MO-LR, the source of both KPIs (AL, TTA, TIR) and the mode 1 of integrity result (PL) is UE itself. The PL is then compared with the AL. If needed, integrity event should be transferred towards LCS client resided in the UE. 222222222
In the network assisted MT-LR scenario, the KPI is from the LMF and subsequently transferred to the UE. In such cases, firstly, the UE should derive the PL. Then, the PL is compared with the AL obtained from the LMF. If the PL is higher than the AL, and such situation continues for a duration longer than TTA, the positioning system should be declared to be unavailable. Then, such information should be transferred to LMF or LCS client resided in the network. 
In the UE assisted MO-LR, since the LCS client is resided in the UE, the PL calculated by the LMF should be sent to UE as the integrity result for deriving the system availability. After the UE receives PL information, if needed, integrity event should be transferred towards LCS client resided in the UE. 
In the UE assisted MT-LR case, both KPI and PL is sourced from the network. So, it should be network implementation to determine the integrity event.
Observation 1: for mode 1 of integrity result reporting, the mechanism to trigger the integrity event (system unavailable) needs to be specified for the network assisted MO-LR, network assisted MT-LR and UE assisted MO-LR use cases.
Observation 2: for mode 1 of integrity result reporting, it should be LMF implementation to determine the occurrence moment of system unavailable and the corresponding duration for the UE assisted MT-LR use cases.
2.2 The implementation of timer-related integrity event triggering at UE

According to R2-2102113, the positioning system should be declared to be unavailable when two conditions are met, indicated as follows:

· PL exceeds AL

· The duration of PL exceeding AL is equal to or longer than TTA (time-to-alert)

Bearing this in mind, a timer could be introduced in the UE side to help UE determine whether or not the positioning system should be declared as unavailable. Specifically, when the PL value is detected to be larger than AL, the timer should be started. After the timer running duration is longer than the TTA (configurable), the positioning system should be declared as unavailable. Note that also before expiration, whenever a PL with a value lower than AL is received from the network or derived by the UE side, the timer should be stopped, and the positioning system should be considered as available still. The implementation details are illustrated in the following figure. 
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Figure 1: the implementation of the timer for determining the positioning system availability
Proposal 1: RAN 2 to agree that a timer determining whether or not the positioning system should be declared as unavailable could be introduced for the Mode 1 of Integrity Result Reporting: PL Reporting. The timer trigger condition could be PL>AL; the stop condition could be PL<AL or PL = AL; positioning system should be declared as unavailable when this timer expires (when the duration = TTA).
2.3 The signalling flow of the mode 1 of integrity result reporting determining the occurrence of the integrity event
In this section, we would like to present our idea of how mode 1 of integrity result reporting works with the suggested timer.
1) Network assisted MO-LR scenario:
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1. LCS client resided in UE side initiates the Location Service Request towards the UE.

2. LMF transfers assisted data for integrity measurements and requesting positioning capability towards the UE.

3. UE performs the location estimation and PL derivation.

4. UE determines the positioning system availability using the PL, AL and TTA.

5. If the positioning system is unavailable, UE needs to send the integrity alert towards LCS client resided in the UE side. 

2) network assisted MT-LR scenario:
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1. LCS initiates the Location Service Request towards the AMF.
2. AMF forwards the Location Service Request towards the LMF.

3. LMF transfers assisted data for integrity measurements and requesting positioning capability towards the UE.

4. LMF transfers the integrity KPIs towards UE

5. UE performs the location estimation and PL derivation.

6. With the mechanism of determining integrity event, UE determines the positioning system availability.

7. If the positioning system is unavailable, UE needs to send the integrity alert towards LCS client resided in the network side. 

3) UE assisted MO-LR:
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1. LCS client resided in UE side initiates the Location Service Request (incl. integrity KPI) towards the UE.

2. UE sends the Location Service Request towards LMF.

3. LMF retrieves the positioning capability from the UE.

4. UE provides assisted data towards LMF for location estimation.

5. LMF performs location estimation and PL derivation.

6. LMF transfers the location information and PL towards UE.

7. UE determines the positioning system availability.
8. If the positioning system is unavailable, UE needs to send the integrity alert towards LCS client resided in the UE side. 
Proposal 2: if positioning integrity related timer implementation is agreed, take the above signalling flow for 1) Network assisted MO-LR, 2)
network assisted MT-LR, and 3)
UE assisted MO-LR as baseline for stage 2 description.
3 Conclusions

In this paper, the following observations and proposal are given:
Proposal 1: RAN 2 to agree that a timer determining whether or not the positioning system should be declared as unavailable could be introduced for the Mode 1 of Integrity Result Reporting: PL Reporting. The timer trigger condition could be PL>AL; the stop condition could be PL<AL or PL = AL; positioning system should be declared as unavailable when this timer expires (when the duration = TTA).
Proposal 2: if positioning integrity related timer implementation is agreed, take the above signalling flow for 1) Network assisted MO-LR, 2)
network assisted MT-LR, and 3)
UE assisted MO-LR as baseline for stage 2 description.[image: image5.png]



Mode 1 of Integrity Result Reporting: PL Reporting


The integrity computing entity calculates the PL, based on the measurement, assistance information and TIR. Then, the calculated PL is directly reported to where the LCS client resides (Network or UE). Hence, the integrity computing entity does not judge whether the positioning system is still available, it simply provides whatever PL value it has obtained. 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 calculates the PL, based on the measurement, assistance information and TIR. Then, the integrity computing entity further compares the calculated PL with the given AL to determine if the positioning system is still available to offer trustable position estimation. Thus, the integrity computing entity may only have to report a binary flag (0 and 1) to indicate whether the positioning system is available or not.  Thus, in this case the LCS client can be directly informed about the system availability, without conducting further evaluation by itself.








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.


Note: This objective is applicable to NR and E-UTRA.
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