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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]This is the template for the following email discussion:
· [AT116bis-e][611][POS] GNSS integrity (Swift)
	Scope: Start discussion of the proposals from R2-2200012 to determine agreeability and resulting spec impact.  Extended to develop initial stage 3 proposals taking R2-2201214 into account, including value range and resolution of parameters where possible.
	Intended outcome: Report to Wednesday online session in R2-2201761 (including revision of R2-2200012 if needed); for extension, report to Monday CB session in R2-2201765.
	Deadline:  Tuesday 2022-01-18 2200 UTC – extended to Friday 2022-01-21 1800 UTC

This document only covers the extended portion of the email discussion (Stage 3) following the Stage 2 agreements from R2-2201761 and the Chairman’s notes. 

Annex: Companies’ point of contact
	Company
	Point of contact
	Email address

	Swift Navigation
	Grant Hausler
	grant@swiftnav.com

	Samsung 
	June Hwang
	June77.hwang@samsung.com

	Huawei, HiSilicon
	YinghaoGuo
	yinghaoguo@huawei.com

	Qualcomm
	Sven Fischer
	sfischer@qti.qualcomm.com

	u-blox
	David Bartlett
	david.bartlett@u-blox.com

	Intel
	Yi Guo
	Yi.guo@intel.com

	ESA
	Florin Grec
	Florin-catalin.grec@esa.int

	InterDigital
	Jaya Rao
	jaya.rao@interdigital.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Stage 3 Proposals
In this Section the Stage 2 proposals that were agreed in R2-2201761 are used as a baseline for discussing the accompanying Stage 3 message requirements. Given the extremely short timeline for this discussion we have not attempted to move into detailed specification of individual parameters at this stage, but our goal is to advance the discussion to identify the necessary fields arising from Stage 2 that need to be specified in Stage 3.

0.1 Integrity Service Parameters 
[bookmark: _Hlk93522909]The following proposals were agreed in Stage 2:
Proposal 1: RAN2 agrees to add the Integrity Principle of Operation (Clause 8.1.1a) text from Appendix A (R2-2201761) into TS 36.305 and TS 38.305.
Proposal 3: Agree to add the Integrity Service Parameters (8.1.2.1.29) and Integrity Alerts (8.1.2.1.30) descriptions from Appendix A (R2-2201761) into TS 36.305 and TS 38.305.

It follows from the Stage 2 agreements that the information for the Integrity Service Parameters needs to be included in the assistance data. R2-2201214 proposes to include these parameters as a new IE under GNSS-CommonAssistData (as these parameters are not constellation specific).
Q1: Do you agree that a new IE is needed for the Integrity Service Parameters? If so, do you agree it should be included under GNSS-CommonAssistData?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	Integrity Service Parameters provide the range of Integrity Risk (IR) for which the associated GNSS integrity assistance data is considered to be valid, meaning they are common parameters and not constellation or satellite specific.

	Samsung 
	Y
	
	

	Huawei, HiSilicon
	Yes
	
	

	Qualcomm
	Yes
	
	

	u-blox
	Y
	
	

	Intel
	Yes
	
	

	ESA
	Y
	
	

	InterDigital
	Y
	
	



Moderator Summary (Q1)
All 8 respondents agree – see Proposal 1 below.

In Stage 2, two fields are identified for the Integrity Service Parameters, irMinimum and irMaximum. These parameters are also identified in R2-2201214.
Q2: Do you agree that irMinimum and irMaximum should be included within the Integrity Service Parameters IE?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	As per the Stage 2 agreements and proposed definitions in R2-2201214.

	Samsung 
	Y
	
	Based on the definition of Integrity Service Parameters, it should include them.

	Huawei, HiSlicon
	Yes
	
	This is aligned with the current stage2 agreement and text proposal

	Qualcomm
	Yes
	
	

	u-blox
	Y
	
	These are needed to know the range of risk probabilities that the corrections are valid for.

	Intel
	yes
	
	

	ESA
	Y
	
	

	InterDigital
	Y
	
	



Moderator Summary (Q2)
All 8 respondents agree. Based on the responses to Q1 and Q2, the following proposal is made:
· [bookmark: _Hlk93931892]Proposal 1: Agree to add a new IE for the Integrity Service Parameters which contains the irMinimum and irMaximum fields. The IE will be included under GNSS-CommonAssistData. 

0.2 Integrity Alerts
In Stage 2, several DNU flags are identified in Table 8.1.2.1b-1, and it is identified that these flags comprise the Integrity Alerts. R2-2201214 proposes to group these alerts into Integrity Service Alerts which are not constellation or satellite specific, and Integrity Constellation Alerts which are satellite or constellation specific. The Integrity Service Alerts are included under GNSS-CommonAssistData whereas the Integrity Constellation Alerts are grouped under GNSS-GenericAssistData.

Q3: Do you agree a new IE is needed for the Integrity Service Alerts? If so, do you agree it should be included under GNSS-CommonAssistData?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	Integrity Service Alerts need to be sent with the highest priority and frequency as the update frequency of Alerts directly impacts the TTA KPI.

	Samsung 
	Y
	
	

	Huawei, HiSiicon
	Yes
	
	

	Qualcomm
	Yes
	
	

	u-blox
	
	
	We don’t this this is essential: if the service is delivered it should be usable. However as a means of rapidly flagging a failed service they appear to have benefit.

	Intel
	Y
	
	

	ESA
	
	N
	Up to this moment it was not explicitly clarified why a service provider would deliver a service / assistance data that should not be used. We think a more elegant solution is that provider runs checks on its end and in case some data needed for integrity is not healthy it should not be sent.

	InterDigital
	Y
	
	



Moderator Summary (Q3)
6 out of 8 respondents agree. For the remaining 2, u-blox does not think it’s essential but understands there may be benefits for the purpose of rapid flagging. ESA thinks an alternative is not to send the data if the service provider determines that the assistance data is not healthy for integrity.
Moderator’s Response: 
The purpose of the DNU Alerts has been extensively discussed in the Stage 2 agreements and the prior emails to confirm that the DNUs are a core component of an integrity system (e.g. as used in existing SBAS systems such as WAAS and EGNOS). If we do not issue the DNUs and instead choose not to send assistance data that is ‘unhealthy’, the assistance data already issued to the UE may still be used until its corresponding SSR Update Interval expires. This would violate the integrity principle of operation and introduce potential integrity events.
For example, if the service provider only sends ionospheric corrections every few minutes, but the integrity of these corrections is determined to be violated only seconds after the previous set of corrections were issued, the provider needs a way of flagging this violation to the UE (i.e. DNU). These flags must be sent rapidly given the update frequency of the Alerts directly impacts the TTA. This is why a standalone IE is proposed to ensure the most demanding TTA KPIs can be satisfied. Furthermore, the assistance data may still be useful for applications that do not require integrity, meaning not sending this data at all may will unnecessarily impact potential users.
In connection with Q4 below, it seems the main issue in this question is whether the Service DNU is required or whether Iono DNU and Tropo DNU are sufficient.
Q4: Do you agree the Integrity Service Alerts should be the Service DNU, Ionosphere DNU and Troposphere DNU?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	All three are not constellation or satellite specific and therefore can be grouped under GNSS-CommonAssistData.

	Samsung 
	Y
	
	

	Huawei, HiSIlicon
	Yes
	
	Since they are not satellite specific, they can be put under common AD

	Qualcomm
	Partly
	
	It is not clear why a “Service DNU” is needed and what “service” means. The DNUs for iono/tropo/const should be enough. Or in other words, either there is a single DNU for the whole “service” or a DNU per “item” (iono/tropo/const), but not both.

	u-blox
	
	
	We’re not convinced these service alerts are required. Ionosphere and Troposphere appear to be adequately covered in the IE parameters. However if their inclusion provides a level of redundancy or shortens the response time so that is felt to be advantageous we will not oppose their inclusion.

	Intel
	Y
	
	As QC commented, it would be good to clarify the meaning of service for service DNU. 

	ESA
	
	
	We share QCOM view regarding Service DNU. Why would a Service DNU be needed? Are there situations when operators will provide a service that is should not be used by UE?
We share u-blox view regarding Iono and Tropo.

	InterDigital
	Y
	
	Share similar view with QC. Some clarification on the need for Service DNU can be useful


Moderator Summary (Q4)
5 out of 8 respondents agree. For the remaining 3, Qualcomm, u-blox and ESA aren’t sure why the Service DNU is needed in addition to the Iono, Tropo and Constellation DNUs. Intel and InterDigital also seek clarity on this question.
Moderator’s Response: 
Moderator’s understanding is that the Service DNU represents the most convenient way to flag an issue which potentially impacts integrity for the entire service, rather than needing to ensure all other DNUs are set (Iono, Tropo and all Constellations). Moderator acknowledges however that further discussion is needed on whether to include the Service DNU and for now we should focus on the messages that are agreeable, namely the Iono and Tropo DNUs.
Therefore, based on the feedback from Q3 and Q4: 
· Proposal 2: Agree to add a new IE for Integrity Service Alerts under GNSS-CommonAssistData which contains the Ionosphere DNU and Troposphere DNU.
· FFS on whether to also include the Service DNU.

Q5: Do you agree a new IE is needed for the Integrity Constellation Alerts? If so, do you agree it should be included under GNSS-GenericAssistData?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	Because the Alerts are updated frequently, if we combine them with other assistance data we potentially need to update the other assistance data at a higher rate than is necessary, which wastes bandwidth. The update frequency of Alerts directly impacts the TTA KPI.

	Samsung 
	Y
	
	Agree with Swift.

	Huawei, HiSilicon
	Y
	
	Better to have independent indication for constellation alerts

	Qualcomm
	Y
	
	

	u-blox
	Y
	
	

	Intel
	Y
	
	

	ESA
	
	N
	Isn´t this new IE a duplication of an already existing IE, namely GNSS-RealTimeIntegrity?

	InterDigital
	Y
	
	



Moderator Summary (Q5)
There is strong consensus from 7 out of 8 companies. ESA wonders we can’t reuse the existing GNSS-RealTimeIntegrity IE instead?
Moderator’s Response: 
In previous emails we have discussed that it may be possible to reuse the existing GNSS-RealTimeIntegrity IE but with modifications to ensure that the Do Not Use (DNU) terminology is incorporated (for consistency with Stage 2). Also, the existing GNSS-RealTimeIntegrity IE does not provide the ability to flag DNU at the constellation level, but this may be acceptable using only SV DNU as discussed in Q6 below (although it potentially requires more bandwidth). There is strong consensus for a new IE, but there are additional questions raised in Q6 which need to be addressed before we can agree – see Proposal 3 in Q6 below.

Q6: Do you agree the Integrity Constellation Alerts should be a Constellation DNU as well as a per satellite DNU?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	These Alerts are constellation and satellite specific, but are “generic” between constellations, therefore can be grouped under GNSS-GenericAssistData.

	Samsung 
	Y
	
	

	Huawei, HiSilicon
	Y
	
	Constellation DNU indicates the DNU for all the satellites under the constellation while per satellite DNU indicates the DNU for each sattellite

	Qualcomm
	Partly
	
	Either the constellation DNU or an SV DNU need to be present in a message, but not both. Also, the SV DNU should probably include a per Signal DNU as well (as in IE GNSS-RealTimeIntegrity). 

	u-blox
	Y
	
	The scope appears to overlap the Residual Risk parameters covered in Q10 – see comments there. Also having both constellation and per satellite DNUs could be redundant in that a constellation is naturally unavailable when all its satellites are DNU. It may be that only the per-satellite DNUs are required.

	Intel
	Y
	
	Agree with Huawei

	ESA
	
	N
	Same as above. We think this functionality is already supported in GNSS-RealTimeIntegrity and is even better as it includes a flag to mark unhealthy Signals too (confirmed by QCOM above).

	InterDigital
	Y
	
	



Moderator Summary (Q6)
[bookmark: _Hlk93913095]6 out of 8 respondents agree. Qualcomm thinks we only need the SV DNU or Constellation DNU, not both, and that we may consider a per-signal DNU. ESA agrees with Qualcomm and wonders if this is already covered by GNSS-RealTimeIntegrity IE. U-blox seeks more detail on the interaction of this message with the Residual Risk parameters discussed in Q10.
Moderator’s Response: 
Based on the responses to Q5 and Q6 we think that further discussion is needed on whether the existing GNSS-RealTimeIntegrity IE can be modified to accommodate these DNUs as well as further discussion on the information that should be included, e.g. Constellation/SV/Signal DNUs, or a only a subset. We have flagged this as an Open Issue which should continue to be discussed post-meeting.
· Proposal 3 (Open Issue): RAN2 to discuss whether to modify the existing GNSS-RealTimeIntegrity IE or create a new IE to accommodate the Alerts for the satellite/constellation specific DNUs under GNSS-GenericAssistData.
· Discuss whether a Constellation DNU and per-signal DNU should be included in addition to the SV DNU.

0.3 Integrity Bounds
The following proposal was agreed in Stage 2:
Proposal 2: Agree to add the descriptions from Appendix A (R2-2201761) for the SSR Code Bias (8.1.2.1.23), SSR Phase Bias (8.1.2.1.24), SSR STEC Corrections (8.1.2.1.25) and SSR Gridded Corrections (8.1.2.1.26) as baseline. Final wording is subject to the outcomes of Stage 3 and depends on which integrity IEs and associated fields are included in LPP.

In Table 3.2-1 below the Stage 2 field names from Table 8.1.2.1b-1 are mapped to the corresponding Stage 3 field descriptions proposed in R2-2201214. For example, the ‘Mean Code Bias Error’ is the common name that is used for this field in the Stage 2 descriptions (Table 8.1.2.1b-1) and the Stage 3 definitions (i.e. within the meanPhaseBias field in the GNSS-SSR-CodeBias IE).
	Stage 2 Fields (Table 8.1.2.1b-1)
	Stage 3 Parameters (R2-2201214)

	SSR Code Bias
	GNSS-SSR-CodeBias

	Mean Code Bias Error
	meanCodeBias

	Standard Deviation Code Bias Error
	stdDevCodeBias

	Mean Code Bias Rate Error
	meanCodeBiasRate

	Standard Deviation Code Bias Rate Error
	stdDevCodeBiasRate

	SSR Phase Bias
	GNSS-SSR-CodeBias

	Mean Phase Bias Error
	meanPhaseBias

	Standard Deviation Phase Bias Error
	stdDevPhaseBias

	Mean Phase Bias Rate Error
	meanPhaseBiasRate

	Standard Deviation Phase Bias Rate Error
	stdDevPhaseBiasRate

	SSR STEC Corrections
	GNSS-SSR-STEC-Correction

	Mean Ionosphere Error
	meanIonosphere

	Standard Deviation Ionosphere Error
	stdDevIonosphere

	Mean Ionosphere Rate Error
	meanIonosphereRate

	Standard Deviation Ionosphere Rate Error
	stdDevIonosphereRate

	SSR Gridded Correction
	GNSS-SSR-GriddedCorrection

	Mean Troposphere Vertical Hydro Static Delay Error
	meanTroposphereVerticalHydroStaticDelay

	Standard Deviation Troposphere Vertical Hydro Static Delay Error
	stdDevTroposphereVerticalHydroStaticDelay

	Mean Troposphere Vertical Wet Delay Error
	meanTroposphereVerticalWetDelay

	Standard Deviation Troposphere Vertical Wet Delay Error
	stdDevTroposphereVerticalWetDelay

	Mean Troposphere Vertical Hydro Static Delay Rate Error
	meanTroposphereVerticalHydroStaticDelayRate

	Standard Deviation Troposphere Vertical Hydro Static Delay Rate Error
	stdDevTroposphereVerticalHydroStaticDelayRate

	Mean Troposphere Vertical Wet Static Delay Rate Error
	meanTroposphereVerticalWetDelayRate

	Standard Deviation Troposphere Vertical Wet Static Delay Rate Error
	stdDevTroposphereVerticalWetDelayRate


Table 3.2-1: Mapping between the Stage 2 and Stage 3 field descriptions for the Bounds.

Q7: Do you agree with the mapping from Stage 2 to Stage 3 in Table 3.2-1, and that these new parameters should be included in the corresponding Ies?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	The need for each parameter is described in Stage 2 and Table 8.1.2.1b-1, i.e. to provide the bounds for each of the SSR assistance data parameters.

	Samsung 
	Y
	
	

	Huawei, HiSilicon
	Yes
	
	

	Qualcomm
	Yes
	
	

	u-blox
	Y
	
	

	Intel
	Y
	
	

	ESA
	Y
	
	We are very supportive of providing both mean and std parameters as this approach is very flexible in representing errors distribution.

	InterDigital
	Y
	
	


Moderator Summary (Q7)
All companies agree, therefore the following proposal is made:
· Proposal 4: Agree to add the Mean and Standard Deviation parameters for the Integrity Bounds within the existing SSR-Code-Bias, SSR-Phase-Bias, SSR-STEC-Correction and SSR-GriddedCorrection IEs in LPP, as per Table 3.2-1 in R2-2201765.

For the Orbit and Clock Integrity Bounds, the following proposal was agreed in Stage 2:
Proposal 4: RAN2 agrees to include the description for the Orbit Clock Error Bounds, as per Appendix A (R2-2201761), but the final description is FFS subject to the Stage 3 discussions on whether option (b), (c) or (d) is preferred (or another alternative):
(b)	Duplicate within the SSR Orbit and Clock IEs (NW determines which to include).
(c)	Add orbit and clock integrity bounds (mean, sigma) to the existing Orbit and Clock IEs (but without the full covariance).
(d)	Define a separate message as a new IE (i.e. a combined message for the Orbit Clock Error Bounds).

Q8: Do you agree that the cross-covariance terms should be included for the Orbit and Clock integrity bounds?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	The cross-covariance provides additional information which is necessary to achieve the desired KPIs for the Protection Level due to the highly correlated nature of orbit and clock parameters. The matrix is symmetrical so only a subset of the values needs to be sent (requiring less bandwidth). For example, in R2-2201214 rather than sending all 16 matrix values, only 10 values are sent. The network can always set these terms to zero if they are not computed by a particular implementation.

	Samsung 
	Y
	
	

	Huawei, HiSIlicon
	Y
	
	

	Qualcomm
	
	Not yet
	Orbit and clock parameter may be correlated. However, it is not clear why this information "is necessary to achieve the desired KPIs for the Protection Level". The Stage 2 "Integrity Principle of Operation" does not require cross-correlation terms.

	u-blox
	
	
	We are not convinced that they are necessary. Their inclusion increases the amount of data and probably requires a new IE. There is no positioning performance reason for omitting them, but we also are not persuaded that there is a particularly strong technical argument for inclusion.

	Intel
	
	
	Seems the motivation is to optimize the signalling?

	InterDigital
	Y
	
	Agree with Swift



Moderator Summary (Q8)
4 out of 7 companies agree. Qualcomm and u-blox think that further discussion is needed first to justify why these parameters lead to improved performance in accordance with the principle of operation. Intel wonders if the main motivation is to optimize the signalling.
Moderator’s Response: 
There is a general level of support for including the cross-covariance but more discussion is needed before any agreements can be reached. We see this as an open issue requiring post-meeting discussion before the outcomes can be decided – see Proposal 5 in Q9 below.

Q9: Where should the Orbit and Clock bounds be included?
(a) Duplicate within the SSR Orbit and Clock IEs (NW determines which to include)
(b) Define a separate message as a new IE
(c) Other, please describe
	Company
	(a)
	(b)
	(c)
	Comments

	Swift Navigation
	Maybe
	Y
	
	(b) is our preference (as per R2-2201214) because it allows the implementation full flexibility on when to reissue new orbit/clock bounds. If there is a concern about too many new IEs, we would be ok with (a) as a compromise given the full cross-covariance can still be sent.

	Samsung 
	Y
	possible
	
	It seems natural to include the information specific to mother IE. But if the signaling overhead could be significant, standalone IE also can be used.

	Huawei, HiSilicon
	
	Y, but
	
	Orbit and Clock have diff characteristics with the other AD, hence, better to be grouped into a single IE

	Qualcomm
	
	
	(c)
	Clock parameters should be included in the IE GNSS-SSR-ClockCorrections, and orbit parameter should be included in the GNSS-SSR-OrbitCorrections. 

	u-blox
	Y
	
	
	Clock parameters in the Clock IE and Orbit parameter in SSR Orbit IE. The covariance terms are not needed. In the event that it is agreed to include them they could be duplicated or in a separate optional IE.

	Intel
	Y
	Maybe
	
	Same view as Samsung. In addition, should not RAN2 already agree a?
(b)	Duplicate within the SSR Orbit and Clock IEs (NW determines which to include).


	InterDigital
	Y
	Maybe
	
	


Moderator Summary (Q9)
4 out 7 companies support (a), plus 1 Maybe.
2 companies support option (b), plus 3 Maybes.
Qualcomm proposes option (c), which is to decompose the Orbit and Clock bounds into their respective SSR Orbit and Clock IEs. This option also shares support in the comments from u-blox.

Moderator’s Response: 
We think this question is heavily dependent on the outcomes from Q8, i.e. if we include the cross-covariance there is more data to send which may lend support to creating a new standalone IE, whereas if the cross-covariance is not included it may be more efficient to integrate into the existing SSR Orbit and Clock IEs.
· Proposal 5 (Open Issue): RAN2 to discuss whether or not the cross-covariance should be included for the Orbit and Clock integrity bounds and whether these bounds should be included as a new IE or within the existing SSR Orbit and Clock IEs.

0.4 Integrity Residual Risks
The following proposals were agreed in Stage 2:
Proposal 5: RAN2 agrees to include the Integrity Residual Risk Parameters into their existing corresponding GNSS IEs (as per Appendix A (R2-2201761). This discussion is also subject to the Stage 3 outcomes regarding which Ies and associated fields to define for integrity.

The corresponding mapping between the Stage 2 and Stage 3 fields is shown in Table 3.2-2.
	Stage 2 Fields (Table 8.1.2.1b-1)
	Stage 3 Parameters (R2-2201214)

	Integrity Residual Risk Parameters
	GNSS-Integrity-OrbitClockErrorBounds

	Probably of Onset of Constellation Fault
	pConstellation

	Mean Constellation Fault Duration
	tConstellation

	Probability of Onset of Satellite Fault
	pSatellite

	Mean Satellite Fault Duration
	tSatellite

	
	GNSS-SSR-STEC-Correction

	Probability of Onset of Ionosphere Fault
	pIonosphere

	Mean Ionosphere Fault Duration
	tIonosphere

	
	GNSS-SSR-GriddedCorrection

	Probability of Onset of Troposphere Fault
	pTroposphere

	Mean Troposphere Fault Duration
	tTroposphere


 Table 3.2-2: Mapping between the Stage 2 and Stage 3 field descriptions for the Residual Risks.
Note that the tConstellation, tSatellite, tIonosphere and tTroposphere represent the mean fault durations which were missed in Table 8.1.2.1b-1 but are necessary to convert between a probability of onset and a probability per time. We have included suggested additions for Table 8.1.2.1b-1 highlighted in green.

Q10: Do you agree to update Stage 2 to include the mean fault duration parameters to allow for conversion between probability of onset and probability per time?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	These were missed in Table 8.1.2.1b-1. These parameters are needed to convert between the two needed forms of residual risk, expressed either as the probability per unit time that an event begins (i.e. the onset probability) vs the probability that at any given time an event is present.

For example, imagine a 1-hour window of time and an event that occurs with probability once per hour (Probability of Onset) with Mean Duration of 30 minutes. We would expect one occurrence in the 1-hour window. Therefore the probability that at any given time the event is present is 30 minutes * 1 occurrence / 1 hour = 0.5.

If the Mean Duration was only 6 minutes, then the probability of event presence would now be 0.1, despite the fact the Probability of Onset is unchanged.

	Samsung 
	Y
	
	We think this is necessary to facilitate the full flexibility.

	Huawei, HiSilicon
	Y
	
	

	Qualcomm
	Y
	
	The conversion between “onset probability” and “probability per time” need to be described in the Stage 2.

	u-blox
	Y
	
	We wonder whether the fields are correctly dimensioned for these parameters. This could be down to the link between DNU flags and their update rate and these parameters. For example, after one of these feared events is detected we’d expect the respective DNU flag to be set. We’d like to understand better how the DNU flags and these feared events probabilities interact before final agreement is reached. We’d also like more time to consider whether and why Ionosphere and Troposphere are needed here.

	Intel
	Yes
	
	

	ESA
	Y
	
	

	InterDigital
	Y
	
	


Moderator Summary (Q10)
All 8 companies agree, although u-blox identifies that some points require further discussion which we have addressed as part of Proposal 7 in Q11 below. For this question, the following proposal is made:
· Proposal 6: RAN2 agrees to update Stage 2 with a description of the Mean Fault Duration parameters. The following changes are proposed in addition to the Stage 2 text updates that were agreed in R2-2201765, for inclusion into the running Stage 2 CR.

8.1.2.1.31	Integrity Residual Risk Parameters
Integrity Residual Risk Parameters are used to provide the residual risk parameters related to the satellite, constellation, ionosphere and troposphere residual risk probabilities and their correlation times. These parameters include a Probability of Onset which is defined per unit of time and represents the probability that the feared event begins. The Mean Duration represents the expected mean duration of the corresponding feared event and is used to convert the Probability of Onset to a probability that the feared event is present at any given time, i.e.


Q11: Do you agree with the mapping from Stage 2 to Stage 3 in Table 3.2-2, and that these new parameters should be included in the corresponding IEs?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	As per the Stage 2 discussion and Table 8.1.2.1b-1.

	Samsung 
	Y
	
	

	Qualcomm
	
	No
	Similar to Q9, the satellite/constellation related parameter should be in GNSS-SSR-OrbitCorrections and the clock related parameter in GNSS-SSR-ClockCorrections. 

	u-blox
	
	
	We’re not in favour of a separate IE for them, but they are likely to be extremely slowly changing parameter whereas the clock and orbit corrections change much faster so there is a potential mismatch when putting them in the same IE. Consequently we don’t have a good alternative suggestion at this moment.

	Intel
	
	
	Based on the reason mentioned by u-blox, separate IE seems good from signalling overhead perspective. 

	ESA
	
	
	Based on u-blox assessment we think this needs some further discussion. 



Moderator Summary (Q11)
2 out of 6 companies agree. Qualcomm disagrees for the reasons also outlined in Q9. U-blox does not think they need a separate IE but also notes that the static nature of these parameters means they are not well suited to the existing IEs either. Intel thinks this point from u-blox means a separate IE would be better. ESA thinks more discussion is helpful.
Moderator’s Response:
There are mixed views and this topic is recommended for further discussion as an open issue.
· Proposal 7 (Open Issue): RAN2 to discuss whether the Residual Risk parameters proposed in Table 3.2-2 (R2-2201765) should be integrated into their corresponding SSR correction IEs or within a separate standalone IE.

0.5 Integrity Correlation Times
In Stage 2 the correlation times were identified in Table 8.1.2.1b-1.
The corresponding mapping between the Stage 2 and Stage 3 fields is shown in Table 3.2-3.
	Stage 2 Fields (Table 8.1.2.1b-1)
	Stage 3 Parameters (R2-2201214)

	SSR STEC Corrections
	GNSS-SSR-STEC-Correction

	Ionosphere Range Error Correlation Time
	tCorrelationIonosphere

	Ionosphere Range Rate Error Correlation Time
	tCorrelationIonosphereRate

	SSR Gridded Correction
	GNSS-SSR-GriddedCorrection

	Ionosphere Range Rate Error Correlation Time
	tCorrelationTroposphere

	Troposphere Range Rate Error Correlation Time
	tCorrelationTroposphereRate


 Table 3.2-3: Mapping between the Stage 2 and Stage 3 field descriptions for the Correlation Times.
Note that the tConstellation, tSatellite, tIonosphere and tTroposphere represent the mean fault durations which aren’t included in Table 8.1.2.1b-1 because they are handled as a subset of the residual risks.

Q12: Do you agree with the mapping from Stage 2 to Stage 3 in Table 3.2-3, and that these new parameters should be included in the corresponding IEs?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	As per the Stage 2 discussion and Table 8.1.2.1b-1.

	Samsung 
	Y
	
	

	Huawei, HiSilicon
	Y
	
	

	Qualcomm
	Y
	
	The field names are a bit confusing with the “t” and “p” prefix. Maybe ionoRangeErrorCorrelationTime (or so).

	u-blox
	Y
	
	

	Intel
	Y
	
	

	ESA
	Y
	
	

	InterDigital
	Y
	
	


Moderator Summary (Q12)
All 8 companies agree and the suggested naming from Qualcomm has been adopted as follows:
· Proposal 8: Agree to include the Integrity Correlation Times parameters from Table 3.2-3 (R2-2201765) within the SSR-STEC-Correction and SSR-GriddedCorrection IEs in LPP, with updated field names as follows:
· tCorrelationIonosphere changed to ionoRangeErrorCorrelationTime
· tCorrelationIonosphereRate changed to ionoRangeRateErrorCorrelationTime
· tCorrelationTroposphere changed to tropoRangeRateErrorCorrelationTime
· tCorrelationTroposphereRate changed to tropoRangeRateErrorCorrelationTime

0.6 Validity and Applicability
In R2-2201214 there are certain common parameters proposed to accompany the bounds parameters to indicate validity and applicability of the bound.
	validityPeriodSeconds
This field specifies the Validity Duration in seconds. The integrity values are only valid for the time interval from epochTime to epochTime + validityPeriod.
Scale factor 1 s; range 1-86,400 s.

	validityPeriodDays
This field specifies the Validity Duration in days. The integrity values are only valid for the time interval from epochTime to epochTime + validityPeriod. A day is defined to be 86,400 seconds.
Scale factor 1 day; range 1-365 days.		



Q13: Do you agree with validityPeriodSeconds and validityPeriodDays as the common parameters that are necessary and sufficient to denote the validity and applicability of the new integrity assistance data contained within each SSR IE?
	Company
	Yes
	No
	Comments

	Swift Navigation
	Y
	
	For validity and applicability there are several conditions which need to be guaranteed:

1. It is critical that the bounds be applied to the correct SSR assistance data with which they correspond.
· As the bounds are now contained within the SSR messages themselves, there is no risk of mixing up different bounds and SSR messages.
· The exception would be if the orbit and clock bounds are in their own IE, in which case an iod-ssr field must be provided to match between the bound and the SSR message to which it applies.
2. For future times (after the bounds are issued), the user must know if the bounds are still valid.
· The Alerts are used to indicate that the bounds are still valid, if there is no Alert (i.e. all corresponding DNU flags are false) then the bound is still valid.
· However, the network does not know necessarily which users have received which bounds, therefore when it issues an Alert message it must verify that all the bounds it has previously issued are still valid.
· To make this practical, the bounds should have a validity period such that they expire and the network only needs to check all bounds that are still within their validity period are still valid.
3. In the event of a loss of connectivity, the user must not violate integrity.
· The worst case is immediately after the network has issued an Alert message saying no feared events are present, a feared event occurs and connectivity is lost.
· In this case the user may only have up until the TTA before they must stop outputting a Protection Level based on these bounds (that do not take into account this feared event), otherwise integrity could be violated.
· Therefore, the Alerts must be an affirmative message, i.e. if the user does not receive an updated Alerts message within the TTA, they must disable integrity outputs.

To meet these requirements, it is sufficient to have a validity period on each set of bounds, together with an iod-ssr on the orbit and clock bound, if it is a separate IE.

	Samsung 
	Y
	
	

	Huawei, HiSilicon
	Y
	
	Since it is used across multiple IEs, it makes sense to define an IE for validity period, which can be day or second

	Qualcomm
	
	Not Yet
	The max. SSR update interval is 10800 seconds. How can the bounds be valid for up to 1 year?
Since the bounds are now included directly in the SSR assistance data, there is no need for an IOD, but there is also no need for a validity time. The bounds are valid until new data are received. If something happens between updates, we have the DNU flags. Therefore, the need for a validity time is unclear.

	u-blox
	Y
	
	However we wonder why the days field is needed – it seems very long.

	Intel
	Y
	
	

	ESA
	
	
	We think this requires more discussions.

	InterDigital
	Y
	
	



Moderator Summary (Q13)
6 companies agree. Qualcomm and ESA seek more detail on why the validity period is needed. Qualcomm and u-blox note that the current ranges may be too long and need to be examined relative to the SSR Update Interval.
Moderator’s Response:
There is good consensus on including the validity periods but several companies raise key points regarding the motivation and proposed ranges which need to be further discussed. Regarding the question from Qualcomm about the bounds being valid until new data is received, this may not be case in light of example 2 provided by Swift, i.e. when the network issues an Alert it does not know if all bounds are still valid (or not) so the bounds are assigned a validity period to ensure the system can still fail safely if an appropriate Alert is not issued within the TTA. Nevertheless, we should examine these use cases in more detail before an outcome can be decided.
· Proposal 9 (Open Issue): RAN2 to discuss whether a validity period needs to be defined for each of the bounds and what value ranges are appropriate if so.

Q14: Any other comments or questions?
	Company
	Comments

	Huawei, HiSilicon
	We have the following two comments on the remaining issues for GNSS integrity. 
· On the periodic topic, our working assumption has been to first identify a set of assistance data for integrity and the preferred IEs in which to send this assistance data. Then we can examine which of this AD should be sent periodically (e.g. proposals on periodic AD have already been presented for consideration in R2-2201214).
· On the posSIB topic our approach has been similar, with a view to first identifying which potential IEs and fields are needed and then discussing how to optimize in the case that broadcast is supported. However, there is a level of interplay in terms of how we organize the AD with respect to the posSIBs if we are also supporting broadcast.

	
	

	
	

	
	


Moderator Summary (Q14)
Huawei notes that the periodic assistance data and posSIBs are two open issues requiring further discussion.
· Proposal 10 (Open Issue): RAN2 to discuss which of the assistance data should be sent as periodic assistance data.

· Proposal 11 ( Open Issue): RAN2 to discuss whether broadcast is supported for positioning integrity in Release 17 or a future release.

1. Summary report and proposals
1.1 Easily Agreeable
Based on the comments above and in alignment with Stage 2 we suggest that the following proposals are easily agreeable at the comebacks.
· Proposal 1: Agree to add a new IE for the Integrity Service Parameters which contains the irMinimum and irMaximum fields. The IE will be included under GNSS-CommonAssistData. 

· Proposal 2: Agree to add a new IE for Integrity Service Alerts under GNSS-CommonAssistData which contains the Ionosphere DNU and Troposphere DNU.
· FFS on whether to also include the Service DNU.

· Proposal 4: Agree to add the Mean and Standard Deviation parameters for the Integrity Bounds within the existing SSR-Code-Bias, SSR-Phase-Bias, SSR-STEC-Correction and SSR-GriddedCorrection IEs in LPP, as per Table 3.2-1 in R2-2201765.

· Proposal 6: RAN2 agrees to update Stage 2 with a description of the Mean Fault Duration parameters. The following changes are proposed in addition to the Stage 2 text updates that were agreed in R2-2201765, for inclusion into the running Stage 2 CR:

8.1.2.1.31	Integrity Residual Risk Parameters
Integrity Residual Risk Parameters are used to provide the residual risk parameters related to the satellite, constellation, ionosphere and troposphere residual risk probabilities and their correlation times. These parameters include a Probability of Onset which is defined per unit of time and represents the probability that the feared event begins. The Mean Duration represents the expected mean duration of the corresponding feared event and is used to convert the Probability of Onset to a probability that the feared event is present at any given time, i.e.


· Proposal 8: Agree to include the Integrity Correlation Times parameters from Table 3.2-3 (R2-2201765) within the SSR-STEC-Correction and SSR-GriddedCorrection IEs in LPP, with updated field names as follows:
· tCorrelationIonosphere changed to ionoRangeErrorCorrelationTime
· tCorrelationIonosphereRate changed to ionoRangeRateErrorCorrelationTime
· tCorrelationTroposphere changed to tropoRangeRateErrorCorrelationTime
· tCorrelationTroposphereRate changed to tropoRangeRateErrorCorrelationTime

1.2 Open Issues
Based on the comments above, the following are suggested as open issues for post-meeting discussion.

· Proposal 3 (Open Issue): RAN2 to discuss whether to modify the existing GNSS-RealTimeIntegrity IE or create a new IE to accommodate the Alerts for the satellite/constellation specific DNUs under GNSS-GenericAssistData.
· Discuss whether a Constellation DNU and per-signal DNU should be included in addition to the SV DNU.

· Proposal 5 (Open Issue): RAN2 to discuss whether or not the cross-covariance should be included for the Orbit and Clock integrity bounds and whether these bounds should be included as a new IE or within the existing SSR Orbit and Clock IEs.

· Proposal 7 (Open Issue): RAN2 to discuss whether the Residual Risk parameters proposed in Table 3.2-2 (R2-2201765) should be integrated into their corresponding SSR correction IEs or within a separate standalone IE.

· Proposal 9 (Open Issue): RAN2 to discuss whether a validity period needs to be defined for each of the bounds and what value ranges are appropriate if so.

· Proposal 10 (Open Issue): RAN2 to discuss which of the assistance data should be sent as periodic assistance data.

· Proposal 11 (Open Issue): RAN2 to discuss whether broadcast is supported for positioning integrity in Release 17 or a future release.
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