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1	Introduction
Support for positioning integrity in general is being introduced in Rel 17, while only supported for GNSS. Attributes, configuration parameters and KPIs have been agreed and refined at RAN2#117-e
Agreements:
Proposal 1. For the purpose of GNSS integrity feature added in Release17, use GNSS-RealTimeIntegrity IE to signal to UE bad satellites (and GNSS constellations).
Proposal 2. Update description of GNSS-RealTimeIntegrity IE and Stage 2 to clarly state what condition can be interpreted as DNU = FALSE.
Note: Annex A contain a modified version of the GNSS-RealTimeIntegrity IE which highlights the list of satellites monitored for integrity. This can be used as input for Stage 3 CR and subject to offline review.
Proposal 3. For the purpose of GNSS integrity feature added in Release17, an additional DNU flag per constellation is not needed.

Open Issue #2:
Proposal 4. For Release 17, the bounding of GNSS errors is based on paired overbounding principle characterized by mean and standard deviation. In future releases provision of full covariance matrix for the orbital covariance can be revisited. 
Proposal 6. Agree to include integrity bounds for Clock in the GNSS-SSR-ClockCorrections IE and bounds for Orbit in the existing GNSS-SSR-OrbitCorrections IEs rather than combining them in a new joint IE.

Open Issue #3:
Proposal 7. If possible, reuse existing IEs the following Integrity Residual Risk parameters: Probability of Onset of Constellation Fault, Mean Constellation Fault Duration, Proability of Onset of Satellite Fault, and Mean Satellite Fault Duration. 
Note: candidate IEs in order of preference: GNSS-SSR-OrbitCorrections, GNSS-RealTimeIntegrity IE. This can be dealth offline as part of update to stage 3 CR – input from Rapporteur.
Proposal 8. Probability of Onset of Ionosphere Fault and Mean Ionosphere Fault Duration parameters are included in the GNSS-SSR-STEC-Correction. Probability of Onset of Troposphere Fault and Mean Troposphere Fault Duration parameters are included in the GNSS-SSR-GriddedCorrection. 

Open Issue #5:
Proposal 10. Agree to enable periodic transmission of assistance data for GNSS integrity.
Proposal 11. Add gnss-Integrity-PeriodicServiceAlert-r17 to the list of periodic GNSS assistance data. FFS if other IEs need to be added (input from Stage 3 rapporteur).

Open Issue #6:
Proposal 13: Adopt the mapping of GNSS Integrity IEs to posSIB as propoed in the table from below:
GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType		assistanceDataElement
	posSibType1-9	GNSS-Integrity-ServiceParameters
	posSibType1-10	GNSS-Integrity-ServiceAlert

Open Issue #7, #8 (R2-D1):
Proposal 14. Add TIR and AL to the IntegrityInformationRequest-r17 IE. TTA is FFS. Their value ranges shall be based on table 9.2.4 in TR 38.857.

Open Issue #9 (R2-D2):
Proposal 17. Add HPL and VPL to the IntegrityInfo IE. The value range of these two parameters covers 0 – 500m interval. Resolution is 1cm.
Note: HPL representation e.g., 2D ellipse or Alon-Cross track pair is based on input from Stage 3 rapporteur.
Open Issue #10 (R2-D4):
Proposal 21. Adopt the proposed encoding for GNSS-Integrity-ServiceParameter in Stage 3.
Proposal 22. Adopt the following description for the GNSS-Integrity-ServiceAlert in Stage 3. Service DNU is FFS. 
GNSS-Integrity-ServiceAlert field descriptions
ionosphereDoNotUse
This field indicates whether the ionospheric corrections in IEs GNSS-SSR-STEC-Correction IE can be used for integrity related applications (FALSE) or not (TRUE).
troposphereDoNotUse
This field indicates whether the tropospheric corrections in IEs GNSS-SSR-GriddedCorrection IE can be used for integrity related applications (FALSE) or not (TRUE).

Open Issue #11 (R2-D5):
Proposal 23. Adopt the proposed encoding of the SSR-IntegrityCodeBiasBounds.

Open Issue #12 (R2-D6):
Proposal 24. Adopt the proposed encoding of the SSR-IntegrityPhaseBiasBounds.

Open Issue #13 (R2-D7):
Proposal 25. Adopt the proposed encoding for the STEC-IntegrityParameters-r17 and STEC-IntegrityErrorBounds-r17.

Open Issue #14 (R2-D8):
Proposal 26. Adopt the proposed encoding for the SSR-GriddedCorrectionIntegrityParameters-r17 and TropoDelayIntegrityErrorBounds-r17.  


Agreements:
Proposal 3. Release 17 supports only Reporting Mode 1 (PL reporting). Reporting Mode 2 can be revisited in future releases.
Proposal 4. For reporting Mode 1, TTA is not needed.
Proposal 5 (modified). Provide achievable TIR as optional parameter in the Integrity Information Result

In this paper, we discuss the impact from the agreements on other groups, such as SA2 and CT4, and suggests that an LS is sent to inform about parameters and KPIs associated to integrity.
 2	Discussion
2.1	Integrity LCS Protocol Impacts and CT4 impacts
From RAN2 perspective, the GNSS Integrity work appears to be ready; albeit there are some remaining issues such as RTCM alignment, OSR Integrity, local environment aspects. These can be considered in Rel-18.
Another important aspect is the network application interactions to enable integrity support. This needs to be further analysed and any actions based upon RAN2 agreements should be taken by SA2, CT4 groups.
The overall integrity scope in Rel 17 is based on some key components and an integrity principle of operation as described in [1]. The components are
· the integrity requirements that configure the integrity principle of operation, more specifically
· the target integrity risk (TIR)
· the alert limit (AL) – the maximum position error allowed by the application
· the time to alert (TTA) - the amount of time during which the position error can be higher than the alert limit before an alert is triggered.
· the integrity assistance data that defines the statistical properties of the feared events error contributions.
· the integrity results that essentially is the output of the integrity principle of operation, more specifically
· the protection level (PL) – the distance within which the true position is contained with a probability of (1-TIR), separated in a horizontal component HPL and a vertical component VPL
· the achievable TIR given the current measurements and error characteristics
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QoS and requirements signalling from AMF to LMF is defined in TS 29.572 which CT4 is responsible group. Furthermore, the GLMC interface in TS 29.515 is also impacted to introduce support for interactions with network applications. Thus, RAN2 needs to liase with CT4 to define the integrity requirements and results signalling. 
SA2 should also investigate impacts on the stage 2 description. For example, the integrity requirements and results may influence TS 23.273:
[bookmark: _Toc85662856][bookmark: _Toc71462450][bookmark: _Toc101818983]RAN2 to liase with SA2 and CT4 to provide signalling of Integrity requirements and results.
[bookmark: _Toc101818984]Agree LS in appendix or trigger an email discussion aiming at refining the LS to SA2, CT1 and CT4.

Conclusion
In the previous sections we made the following observations: 
Observation 1	The integrity operation defined in Rel 17 is based on integrity requirements, integrity assistance data and integrity results based on the integrity principle of operation

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to liase with SA2 and CT4 to provide signalling of Integrity requirements and results.
Proposal 2	Agree LS in appendix or trigger an email discussion aiming at refining the LS to SA2, CT1 and CT4.
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1	Overall description
RAN2 is about to complete the work on Integrity, specifically supported for GNSS. The following key components have been identified and defined and associated signalling between network and device has been introduced:
· the integrity requirements that configure the integrity principle of operation, more specifically
· the target integrity risk (TIR)
· the alert limit (AL) – the maximum position error allowed by the application
· the time to alert (TTA) - the amount of time during which the position error can be higher than the alert limit before an alert is triggered.
· the integrity assistance data that defines the statistical properties of the feared events error contributions.
· the integrity results that essentially is the output of the integrity principle of operation, more specifically
· the protection level (PL) – the distance within which the true position is contained with a probability of (1-TIR), separated in a horizontal component HPL and a vertical component VPL
· the achievable TIR given the current measurements and error characteristics
2	Actions
To SA2, CT1 and CT4

ACTION: 	RAN2 respectfully ask SA2, CT1 and CT4 to take the defined integrity requirements and results into account for the discussion on deciding the signalling details for integrity in the interactions between network and network applications as well as AMF. 
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