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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]This is the template and summary for following email discussion:
[bookmark: _Hlk87352063][Post116-e][602][POS] Stage 2 baseline for integrity assistance data (Swift)
	Scope:
· Phase I: Discuss the principles of operation and the needed assistance data for integrity, starting from the text proposals in sections 2.1.2-2.1.4 of R2-2110141.
· Phase II: Develop agreeable TPs to 36.305/38.305 on the information to be transferred.
	Intended outcome: Agreeable draft CRs to next meeting
	Deadline:  Long

Long = December 17th, 0900 UTC

[bookmark: _Hlk87883967]Rapporteur would like to set the following intermediate deadlines for the two phases above:
Phase 1 deadline: Thursday Dec 7, 0900 UTC.
Phase 2 deadline: Wednesday Dec 15, 0900 UTC.
Annex: Companies’ point of contact
	Company
	Point of contact
	Email address

	Swift Navigation
	Fergus Noble
	fergus@swiftnav.com

	Qualcomm
	Sven Fischer
	sfischer@qti.qualcomm.com 

	Huawei, HiSilicon
	Yinghao Guo
	yinghaoguo@huawei.com

	OPPO
	Liu Yang
	liuyangbj@oppo.com

	InterDigital
	Jaya Rao, Fumihiro Hasegawa
	jaya.rao@interdigital.com, fumihiro.hasegawa@interdigital.com

	Mitsubishi Electric Corporation
	Akinori Taira
	taira.akinori@cs.mitsubishielectric.co.jp

	Ericsson
	Ritesh Shreevastav, Fredrik Gunnarsson
	Ritesh.shreevastav@ericsson.com
Fredrik.Gunnarsson@ericsson.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


(Phase 1) Discussion on principles of operation and needed assistance data

0.1 Agreements
Based on email discussion R2-2110181 Summary of [Post115-e][607][POS] Integrity assistance data (Huawei, HiSilicon), RAN2 agreed [2]:

Agreements:
Proposal1-1 (modified): WA: The paired overbounding technique is supported for bounding the error probability distribution for GNSS integrity as a baseline. 
Proposal1-2 (modified): Error representation by SSR is supported for GNSS integrity. FFS alignment with the assistance data for OSR in RTCM (also FFS alignment with SSR, if RTCM produce something in that direction in the Rel-17 time frame). 


Agreements:
Proposal2-9: Assistance data for GNSS integrity can be sent periodically. 
Proposal2-11: The assistance data in GNSS-RealTimeIntegrity can be reused for GNSS integrity in R17

Based on R2-2111263 Summary of Agenda item 8.11.5- GNSS positioning integrity (CATT), RAN2 agreed:

Agreement:
Pursue LMF-based integrity on a best-effort basis in Rel-17.

0.2 Principles of Operation
R2-2110141 [1] makes the following text proposal for TS 38.305/36.305:
<------------------------------------------------Start of Text Proposal-------------------------------------------------->
8.1.2.1.b	Integrity Principle of Operation
For integrity operation, the network will ensure that:

for all values of IRallocation in the range irMinimum <= IRallocation <= irMaximum
for all the errors in Table 8.1.2.1b-1, which have corresponding integrity assistance data available and where the corresponding DNU flag is set to false.
Where:
Error: Error is the difference between the true value of a GNSS error, and its value as estimated and provided in the corresponding assistance data as per Table 8.1.2.1b-1
Bound: Bound is computed as per the formula in Section 8.1.2.1.30
DNU: The DNU flag corresponding to this error as per Table 8.1.2.1b-1
Residual Risk: The residual risk corresponding to this error as per Table 8.1.2.1b-1
irMinimum, irMaximum: Service parameters provided in GNSS-Integrity-ServiceParameters

[bookmark: _Hlk85620751]Table 8.1.2.1b-1: Mapping of Integrity Parameters
	Error
	GNSS Assistance Data (Existing LPP IEs)
	DNUs (Proposed IEs)
	Bound Mean
(Proposed IEs)
	Bound StdDev
(Proposed IEs)
	Residual Risk (Proposed IEs)
	Time Correlation (Proposed IEs)

	Orbit
	GNSS-SSR-OrbitCorrections
	serviceDoNotUse

constellationDoNotUse 

svDoNotUse


	orbitClockErrorMeanShapeVector

orbitClockRateErrorMeanShapeVector

orbitClockErrorMeanScaleFactor

orbitClockRateErrorMeanScaleFactor
	orbitClockErrorCovarianceShapeMatrix

orbitClockRateErrorCovarianceShapeMatrix

orbitClockErrorCovarianceScaleFactor

orbitClockRateErrorCovScaleFactor
	pConstellation

pSatellite

	tCorrelationRangeOrbit

tCorrelationRangeRateOrbit

	Clock
	GNSS-SSR-ClockCorrections
	
	
	
	
	tCorrelationRangeClock

tCorrelationRangeRateClock

	Code Bias
	GNSS-SSR-CodeBias
	
	meanCodeBias

meanCodeBiasRate
	stdDevCodeBias

stdDevCodeBiasRate
	
	

	Phase Bias
	GNSS-SSR-PhaseBias
	
	meanPhaseBias

meanPhaseBiasRate
	stdDevPhaseBias

stdDevPhaseBiasRate
	
	

	Ionosphere
	GNSS-SSR-STEC-Correction

GNSS-SSR-GriddedCorrection
	serviceDoNotUse

ionosphereDoNotUse
	meanIonosphere

meanIonosphereRate
	stdDevIonosphere

stdDevIonosphereRate
	pIonosphereFault
	tCorrelationIonosphere

	Troposphere Vertical HydroStatic Delay
	GNSS-SSR-GriddedCorrection

	serviceDoNotUse

troposphereDoNotUse

	meanTroposphereVerticalHydroStaticDelay

meanTroposphereVerticalHydroStaticDelayRate
	stdDevTroposphereVerticalHydroStaticDelay

stdDevTroposphereVerticalHydroStaticDelayRate
	pTroposphereFault

	tCorrelationTroposphere


	TroposphereVerticalWetDelay
	
	
	meanTroposphereVerticalWetStaticDelay

meanTroposphereVerticalWetDelayRate
	stdDevTroposphereVerticalWetStaticDelay

stdDevTroposphereVerticalWetDelayRate
	
	



<--------------------------------------------------End of Text Proposal------------------------------------------------->
The rapporteur suggests to separate the discussion of the concepts contained within this proposal from the specific contents of the proposed text. The concept centres around a governing inequality for integrity operation:
  			(1)
Question 1: Do you agree with Equation 1 as the governing inequality for integrity operation? If not, please provide reasoning and/or alternative.
	Company
	Yes / No
	Comments, if any

	Qualcomm
	Yes in principle, but clarifications are required.
	The "Residual Risk" should have a clear definition. The only definition provided is "The residual risk corresponding to this error as per Table 8.1.2.1b-1", but there is no definition in Table 8.1.2.1b-1 either.
(IRallocation on the other hand seems to be well defined in proposed section 8.1.2.1.30, but a similar clear definition for "Residual Risk" seems missing.).
The condition on "NOT DNU" should also be clarified. I think the equation (1) holds only for the time instances when a "DNU flag" is expected at the receiver, but not for times between DNU broadcasts/updates? Or can the DNUs be povided a-periodic (i.e., "immediately" when an event happens; e.g., like Public Warning SIBs)?
I think it would be better if the proposed section 8.1.2.1.b above could be self-contained and all necessary definitions/explanations are provided in the "Principle of Operation" section.

	Huawei, HiSilicon
	Yes
	We agree to consider Equation 1 as a baseline

	Ericsson
	
	Agree with QC



Rapporteur’s Summary (Q1, Phase 1):
· Qualcomm agrees in principle but points out that a definition is needed for Residual Risk. 
· Rapporteur has updated the TP in Phase 2 with a proposed definition based on content from R2-2110141. Further description has also been added on the intent of decomposing into Residual Risk vs. IRallocation components (e.g. based on the Fault vs. Fault-Free decomposition discussed in R2-2110141). 
· Qualcomm points out that the timing aspects of the DNU flags with respect to Equation (1) should be clarified.
· Phase 2 TP has been updated to clarify the time of applicability of Equation (1). 
· Qualcomm suggests to make this section self-contained.
· Rapporteur has also integrated the definitions and equations from Section 8.1.2.1.30 into this Section and has then simplified Section 8.1.2.1.30 accordingly (see Phase 2 TP).
· Huawei agrees to consider Equation 1 as baseline. 
Equation 1 implies the concept of a “Do Not Use” flag is used to indicate that the error bound for a specific parameter has been exceeded. This is further described in the TP [1]:
<------------------------------------------------Start of Text Proposal-------------------------------------------------->
8.1.2.1.29	Integrity Service Alert
Integrity Service Alerts provide information on whether the service can be used for integrity. A Do Not Use (DNU) flag indicates that the corresponding assistance data is not suitable for the purpose of computing integrity. If no DNU flag is issued, then the corresponding assistance data may be used for the purpose of computing integrity.
<-----------------------------------------------End of Text Proposal--------------------------------------------------->

Question 2: Do you agree with the concept of a “Do Not Use” flag to indicate that the error bound for a specific parameter has been exceeded? If not, please provide reasoning and/or alternative.
	Company
	Yes / No
	Comments, if any

	Qualcomm
	See comments
	See also our commens to Question 1. This question is in principle already answered by Question 1 since DNU is a fundamental component of equation (1). It seems to imply that the service can not be used at arbitrary times, but only at those time instances when a "DNU flag" is expected at the receiver? If so, this should be clarified.

	Huawei, HiSIlicon
	Yes
	We think it’s reasonable

	
	
	



Rapporteur’s Summary (Q2, Phase 1):
· Rapporteur refers to the Rapporteur’s summary for Q1, Phase 1 and the updated TP in Phase 2.

Question 3: Equation 1 decomposes the risk into a fixed part to be provided in the Assistance Data (Residual Risk), plus a variable component that scales with the Bound (IRallocation). Do you agree with this decomposition? If not, please provide reasoning and/or alternative.
	Company
	Yes / No
	Comments, if any

	Qualcomm
	See comments
	See our comments to Question 1. Both parts are provided in the assistance data. If the "Residual Risk" is fixed, why can't it be merged into the IRallocation?

	Huawei, HiSilicon
	Yes
	

	Ericsson
	
	Agree with QC; it is good to explain what the residual risk is



Rapporteur’s Summary (Q3, Phase 1):
· Qualcomm wonders why Residual Risk can’t be merged with IRallocation if Residual Risk is fixed? Huawei agrees with the decomposition as stated.
· Rapporteur refers to the Rapporteur’s summary for Q1, Phase 1 and the updated text in Phase 2. Specifically as the IRallocation follows a Gaussian model, the Residual Risk allows implementors the flexibility to specify an additional constant risk component on top of the Gaussian bound e.g. to capture Fault vs. Fault-Free risks (as described in R2-2110141).
The rapporteur will hold specific comments on the TP wording until Phase 2 of this email discussion, however we ask companies to please provide their general comments on the Principle of Operation described (as per the email discussion scope). 
NOTE: the contents of Table 8.1.2.1b-1 will be addressed in Section 3.3.

Question 4: Do you agree with the principle of operation described in the TP above (excluding the specific AD specified in Table 8.1.2.1b-1)?
	Company
	Yes / No
	Comments, if any

	Qualcomm
	
	See our comments to Question 1.

	Huawei, HiSilicon
	Yes
	

	
	
	



Rapporteur’s Summary (Q4, Phase 1):
· Rapporteur refers to the Rapporteur’s summary for Q1, Phase 1 in response to Qualcomm’s comments. Huawei agrees with the TP as stated.

The TP in [1] continues to provide a definition and description for the Bound parameter in Equation 1:
<------------------------------------------------Start of Text Proposal-------------------------------------------------->
8.1.2.1.30	Integrity Bounds
Integrity Bounds provide the statistical distribution of the residual errors associated with the GNSS positioning corrections (e.g. RTK, SSR etc). Integrity bounds are used to statistically bound the residual errors after the positioning corrections have been applied. The bound is computed according to the following formula:
Bound = mean + K * stdDev
K = normInv(IRallocation / 2)
irMinimum <= IRallocation <= irMaximum
Where:
mean: mean value for this specific error 
stdDev: standard deviation for this specific error

<--------------------------------------------------End of Text Proposal------------------------------------------------->
Question 5: Do you agree with the formula provided in [1] for the Bound?
	Company
	Yes / No
	Comments, if any

	Qualcomm
	Yes in principle, but clarifications are required.
	I think the bounds cannot be provided for an arbitrary small irMinimum, therefore, there should be a limit for the irMinimum. However, it is not quite clear why there needs to be a limit also on the irMaximum. I.e., why should the maximum ever be <1?

	Huawei, HiSilicon
	Yes
	

	Ericsson
	
	Agree with QC; the usage of irMin, irMax should be motivated a bit more; perhaps with one example of from a real application.



Rapporteur’s Summary (Q5, Phase 1):
· Qualcomm agrees in principle but thinks there should be a limit for the irMinimum and it is not clear why there needs to also be a limit on the irMaximum. Huawei agrees with the formula as stated.
· Rapporteur has provided further description of the irMinimum and irMaximum parameters in Phase 2 and this text has been incorporated into Section 8.1.2.1.b in light of the standalone section that was created as a result of the comments in Q1, Phase 1. The text in Section 8.1.2.1.30 has also been simplified as a result of these changes in Phase 2.

The TP in [1] also proposes that the IRallocation parameter be bound within a prescribed range. These parameters are proposed to be included in the Assistance Data as an “Integrity Service Parameter”.
<--------------------------------------------------Start of Text Proposal------------------------------------------------>
8.1.2.1.31	Integrity Service Parameters
Integrity Service Parameters provide the range of integrity risk allocations for which the Integrity Bounds are valid (see formula in Section 8.1.2.1.30).
<--------------------------------------------------End of Text Proposal------------------------------------------------->
Question 6: Do you agree with the concept of bounding the IRallocation within a prescribed range?
	Company
	Yes / No
	Comments, if any

	Qualcomm
	Yes in principle
	See our comments to Question 5.

	Huawei, HiSilicon
	Yes
	

	
	
	



Rapporteur’s Summary (Q6, Phase 1):
· Qualcomm agrees in principle. Huawei agrees.
· Rapporteur refers to the Rapporteur’s summary for Q5, Phase 1 and the updated Stage 2 TP.

Question 7: If you answered “yes” to Q6, do you agree that the minimum and maximum range of the IRallocation should be included in the Assistance Data (e.g. as an Integrity Service Parameter)?
	Company
	Yes / No
	Comments, if any

	Qualcomm
	Yes in principle
	See our comments to Question 5. Not quite clear why maximum limit is needed.

	Huawei, HiSIlicon
	Yes
	

	
	
	



Rapporteur’s Summary (Q7, Phase 1):
· Qualcomm agrees in principle, with comments. Huawei agrees.
· Rapporteur refers to the Rapporteur’s summary for Q5, Phase 1.
The TP in [1] also proposes that for users who wish to use time-based estimation techniques such as Kalman Filtering then additional Integrity Correlation Time parameters should be included in the Assistance Data.
<--------------------------------------------------Start of Text Proposal------------------------------------------------>
8.1.2.1.32	Integrity Correlation Times
Integrity Correlation Times provide the minimum time interval beyond which two measurements of the same parameter can be considered to be independent from one another.
<--------------------------------------------------End of Text Proposal------------------------------------------------>
Question 8: Do you agree with the inclusion of parameters to support time-based estimation? If so, please comment on the proposed correlation time parameter and definition.
	Company
	Yes / No
	Comments, if any

	Qualcomm
	
	The meaning of "measurements" is not clear. Which measurements? E.g., UE measurements or measurements of the reference receiver network?

	Huawei, HiSilicon
	Yes
	

	
	
	



Rapporteur’s Summary (Q8, Phase 1):
· Qualcomm thinks the meaning of measurements is unclear. 
· Rapporteur interprets this as referring to the SSR assistance data itself given the handling of the UE measurements are implementation-defined. Rapporteur has proposed updated wording to clarify this point in Section 8.1.2.1.32 of the Phase 2 TP.
· Huawei agrees with including these parameters.

0.3 Assistance Data 
Table 8.1.2.1b-1 from the TP [1] enumerates new Assistance Data corresponding to the parameters that have been described in the principle of operation. As this email discussion is scoped to the Stage 2 aspects, the rapporteur would like to restrict the discussion to identifying the needed Assistance Data parameters and their mapping to the integrity principle of operation, without detailed discussion of the specific IE contents.
Question 9: Do you agree the new Assistance Data parameters called for in Table 8.1.2.1b-1[1] supports the principle of operation? Please explain your reasoning on why/why not making sure to identify which specific parameters from the table you are referring to in your response.
	Company
	Yes / No
	Comments

	Qualcomm
	
	See our comments to other Questions. The Table is useful. However, the "Principle of Operation" description does not cover the "Time Correlation" column of the Table.

	Huawei, HiSilicon
	Yes
	But according the previous discussion, the individual parameters within the table need to be examined one by one

	
	
	


Rapporteur’s Summary (Q9, Phase 1):
· Qualcomm points out that the Principle of Operation section does not describe the Time Correlation aspects.
· Rapporteur has updated the text in Section 8.1.2.1b (Principle of Operation) and 8.1.2.1.32 (Correlation Times) in the Phase 2 TP.
· Huawei agrees while noting that the individual parameters within the table need to be examined one by one.

Question 10: Any other comments on the Assistance Data
	Company
	Comments

	
	

	
	

	
	




1. (Phase 2) Stage 2 TPs
A consolidated text proposal has been developed including text updates and a reordering of some content based on the comments and responses from Phase 1 above. The new and updated text in Phase 2 has been shown as changes on changes to simplify review. The draft CRs will be circulated once there has been further discussion and agreement on the Stage 2 TPs.
 
<--------------------------------------------------Start of Text Proposal------------------------------------------------>
8.1.2.1.29	Integrity Service Alert
Integrity Service Alerts provide information on whether the service can be used for integrity. A Do Not Use (DNU) flag indicates that the corresponding assistance data is not suitable for the purpose of computing integrity. If no DNU flag is issued, then the corresponding assistance data may be used for the purpose of computing integrity. The DNU flags are defined to be applicable to the specified epoch time only.

8.1.2.1.30	Integrity Bounds
Integrity Bounds provide the statistical distribution of the residual errors associated with the GNSS positioning corrections (e.g. RTK, SSR etc). Integrity bounds are used to statistically bound the residual errors after the positioning corrections have been applied. The bound is computed according to the Bound formula defined in Equation 8.1.2.1b-2. The bound formula describes a paired over-bounding Gaussian model including a mean and standard deviation. The bound may be scaled by multiplying the standard deviation by a K factor corresponding to an IRallocation, for any desired IRallocation within the permitted range.
Bound = mean + K * stdDev
K = normInv(IRallocation / 2)
irMinimum <= IRallocation <= irMaximum
Where:
mean: mean value for this specific error 
stdDev: standard deviation for this specific error

8.1.2.1.31	Integrity Service Parameters
Integrity Service Parameters provide the range of integrity risk allocations for which the Integrity Bounds are valid (see Bound formula in Equation 8.1.2.1b-2).

8.1.2.1.32	Integrity Correlation Times
Integrity Correlation Times provide the minimum time interval beyond which two sets of GNSS assistance data parameters can be considered to be statistically independent from one another.
<--------------------------------------------------End of Text Proposal------------------------------------------------>
<--------------------------------------------------Start of Text Proposal------------------------------------------------>
8.1.2.1b	Integrity Principle of Operation
For integrity operation, the network will ensure that:
	      (Equation 8.1.2.1b-1)
for all values of IRallocation in the range irMinimum <= IRallocation <= irMaximum
for all the errors in Table 8.1.2.1b-1, which have corresponding integrity assistance data available and where the corresponding DNU flag is set to false.
Where:
Error: Error is the difference between the true value of a GNSS error, and its value as estimated and provided in the corresponding assistance data as per Table 8.1.2.1b-1
Bound: Bound for a particular error is computed according to the following formula:
	Bound = mean + K * stdDev					      (Equation 8.1.2.1b-2)
K = normInv(IRallocation / 2)
irMinimum <= IRallocation <= irMaximum
Where:
mean: mean value for this specific error, as per Table 8.1.2.1b-1
stdDev: standard deviation for this specific error, as per Table 8.1.2.1b-1

DNU: The DNU flag corresponding to a particular error as per Table 8.1.2.1b-1. Where multiple DNU flags are specified, the DNU condition in Equation 8.1.2.1b-1 is present when any of the flags are true (logical OR of the flags).
Residual Risk: The residual risk is the component of the integrity risk provided in the assistance data as per Table 8.1.2.1b-1. This may correspond to the fault case risk but the implementation is permitted to allocate this component in any way that satisfies Equation 8.1.2.1b-1.
irMinimum, irMaximum: Minimum and maximum allowable values of IRallocation that may be chosen by the client. Provided as service parameters by the network in GNSS-Integrity-ServiceParameters.
Correlation Times: The minimum time interval beyond which two sets of GNSS assistance data parameters for a given error can be considered to be independent from one another.
NOTE: The integrity risk probability is decomposed into a constant Residual Risk component provided in the assistance data as well as a variable IRallocation component that corresponds to the contribution from the Bound according to the Bound formula in Equation 8.1.2.1b-2. IRallocation may be chosen freely by the client based on the desired Bound, therefore the network must ensure Equation 8.1.2.1b-1 holds for all possible choices of IRallocation. The Residual Risk and IRallocation components may be mapped to fault and fault-free cases respectively, but the implementation is free to choose any other decomposition of the integrity risk probability into these two components.
NOTE: Equation 8.1.2.1b-1 must hold for all assistance data that has been issued that is still within its validity period. If this condition cannot be met then a DNU flag must be set.
NOTE: Equation 8.1.2.1b-1 holds only at the epoch time of the DNU flag. The condition is not required to be met at any other times or when no DNU flags are available, i.e. DNU flags are affirmative and non-presence of the DNU IEs must not be interpreted as a usable condition. It is up to the implementation how to handle epochs for which integrity results are desired but there is no DNU flag available, e.g. the Time To Alert (TTA) may be set such that there is a “grace period” to receive the next set of DNU flags.

[bookmark: _Hlk89892870]Table 8.1.2.1b-1: Mapping of Integrity Parameters
	Error
	GNSS Assistance Data (Existing LPP IEs)
	DNUs (Proposed IEs)
	Bound Mean
(Proposed IEs)
	Bound StdDev
(Proposed IEs)
	Residual Risk (Proposed IEs)
	Time Correlation (Proposed IEs)

	Orbit
	GNSS-SSR-OrbitCorrections
	serviceDoNotUse

constellationDoNotUse 

svDoNotUse


	orbitClockErrorMeanShapeVector

orbitClockRateErrorMeanShapeVector

orbitClockErrorMeanScaleFactor

orbitClockRateErrorMeanScaleFactor
	orbitClockErrorCovarianceShapeMatrix

orbitClockRateErrorCovarianceShapeMatrix

orbitClockErrorCovarianceScaleFactor

orbitClockRateErrorCovarianceScaleFactor
	pConstellation

pSatellite

	tCorrelationRangeOrbit

tCorrelationRangeRateOrbit

	Clock
	GNSS-SSR-ClockCorrections
	
	
	
	
	tCorrelationRangeClock

tCorrelationRangeRateClock

	Code Bias
	GNSS-SSR-CodeBias
	
	meanCodeBias

meanCodeBiasRate
	stdDevCodeBias

stdDevCodeBiasRate
	
	

	Phase Bias
	GNSS-SSR-PhaseBias
	
	meanPhaseBias

meanPhaseBiasRate
	stdDevPhaseBias

stdDevPhaseBiasRate
	
	

	Ionosphere
	GNSS-SSR-STEC-Correction

GNSS-SSR-GriddedCorrection
	serviceDoNotUse

ionosphereDoNotUse
	meanIonosphere

meanIonosphereRate
	stdDevIonosphere

stdDevIonosphereRate
	pIonosphereFault
	tCorrelationIonosphere

	Troposphere Vertical HydroStatic Delay
	GNSS-SSR-GriddedCorrection

	serviceDoNotUse

troposphereDoNotUse

	meanTroposphereVerticalHydroStaticDelay

meanTroposphereVerticalHydroStaticDelayRate
	stdDevTroposphereVerticalHydroStaticDelay

stdDevTroposphereVerticalHydroStaticDelayRate
	pTroposphereFault

	tCorrelationTroposphere


	TroposphereVerticalWetDelay
	
	
	meanTroposphereVerticalWetStaticDelay

meanTroposphereVerticalWetDelayRate
	stdDevTroposphereVerticalWetStaticDelay

stdDevTroposphereVerticalWetDelayRate
	
	



<--------------------------------------------------End of Text Proposal------------------------------------------------>
Question 1 (Phase 2): Do you agree with the updated text in the Phase 2 TP? If you have specific comments or questions please identify the specific Section(s) you are referring to and which specific text. 
	Company
	Comments

	OPPO
	Sorry for missing the deadline for the phase 1 email discussion. Regarding 8.1.2.1.29, we do have a question for clarification. 

According to the Equation 8.1.2.1b-1, the probability of the error larger than the bounds for using the accompany assistance is lower than residual risk when the DNU is not indicated towards the UE (NOT DNU), which in turn implies that if the DNU is indicated towards the UE, the probability of the error is beyond the sum of residual risk, which I view as a bad case. In such cases, the UE may even not use the accompany assistance data  for positioning result computation, besides the integrity computation. I wonder if my understanding is correct or not? If my understanding is correct, the proposed text seems better to be updated as follows:
Integrity Service Alerts provide information on whether the service can be used for integrity. A Do Not Use (DNU) flag indicates that the corresponding assistance data is not suitable for the purpose of either computing integrity or position result computing. If no DNU flag is issued, then the corresponding assistance data may be used for the purpose of computing integrity and positioning result computing.
On the other hand, if the assistance data with DNU flag set to true to be used for the positioning result derivation, why should we avoid taking into account the corresponding assistance data for integrity computing? In my opinion, the overall positioning integrity should be reduced due to the reception of the DNU flag.





Regarding Table 8.1.2.1b-1, the first row is related to GNSS-SSR-OrbitCorrection, the correction to the orbit corrections but why the Bound mean and bound stdDev is related to clock?




	Swift Navigation
	OPPO raises two good questions which are important to clarify:
1. Regarding the DNU condition, DNU specifically refers to the usability for integrity, which is why the DNU flags are explicitly defined. The provider needs to validate if the provided GNSS assistance data has been validated to the level required for integrity. The reason we use these flags rather than not sending the corrections (SSR, RTK etc) at all is because the assistance data may still be valid for general purpose positioning (without needing to validate integrity). For example, this is already the case in LPP today; we send corrections to enhance positioning accuracy without needing to validate integrity. This is fine for some applications, but others such as automotive, rail and IoT etc must be capable of determining their positioning integrity (using specific KPIs introduced in R17). Therefore, DNUs specifically refer to the usability for integrity and are a very standard concept for integrity.

[OPPO]: Thank you so much for your response and for your further clarification
Firstly, if my understanding to your response is correct, when the DNU is set as true, the vertical app such as automotive, rail and IOT should not use the corresponding assistance data for positioning since it should be only useful for general purpose positioning (does not fufil the level required for integrity), as you said. Am I correct? If such assistance data (with DNU flag set as true) is not to be used for positioning for the vertical APP, not to mention to be used for the positioning integrity.

Secondly, I noticed that in the proposed text, it stated that “Where multiple DNU flags are specified, the DNU condition in Equation 8.1.2.1b-1 is present when any of the flags are true (logical OR of the flags)”, I am confused what does this means? The condition in Equation 8.1.2.1b-1 is ‘NOT DNU’, which should be present only when the  DNU is set as false but not true. Also, the reason to mention multiple DNU flags and the logical OR of the flag is not clear. For example, if either serviceDoNotUse or troposphereDoNotUse is set as true, is it correct that we should not use Troposphere Vertical HydroStatic Delay for positioning usage for the vertical app? In all, we propose to give an example in the Note for the clarification of the implication of the multiple DNU flags. 

Thirdly, I wonder what’s the relationship between Equation 8.1.2.1b-1, DNU flag and the derivation of the overall positioning integrity. For example, suppose all assistance data are issued without a DNU flag, then according to the Equation 8.1.2.1b-1, the probability of the error using either of them for positioning being higher than the corresponding bound should be lower than  In such cases, how do we derive the overall positioning integrity for the system?

2. Regarding the GNSS-SSR-Orbit-Correction, because the orbit and clock errors are typically highly correlated due to the nature of GNSS observations, the clock is treated together with the three orbit components (represented as along track, cross track and radial). Instead of using a single pair of mean and sigma in a single valued bound, for the combined orbit and clock we represent the mean as a 4-component vector and the sigmas as a 4x4 covariance matrix. Therefore, the Mean and StdDev for the corresponding Bound relate to both the Orbit and Clock, as shown in Table 8.1.2.1b-1, i.e. OrbitClockErrorMeanShapeVector, OrbitClockErrorCovarianceShapeMatrix etc. Specifically, these parameters are used to bound the residual orbit and clock errors after the SSR corrections have been applied.
[OPPO]: Thank you for your clarification. 

Therefore, we prefer to retain the current wording proposed in the Stage 2 TP.


	InterDigital
	In general, we think the updated text in Phase 2 is reasonable and clarifies most of the previous descriptions in Phase 1. The following is a comment:
· The NOTEs under clause 8.1.2.1.b (Integrity Principle of Operation) are useful. However, in some instances the wording used seems to be strong, e.g. “the network must ensure Equation 8.1.2.1b-1 holds for all possible choices of IRallocation”. In such instances, rephrasing of the wording to make it appear exemplary rather than mandatory may be considered.  

	Swift Navigation
	Further to the suggestion from OPPO, we agree that an example for the DNU condition would be useful in Section 8.1.2.1.b and have adapted OPPO’s example, i.e.

DNU: The DNU flag corresponding to a particular error as per Table 8.1.2.1b-1. Where multiple DNU flags are specified, the DNU condition in Equation 8.1.2.1b-1 is present when any of the flags are true (logical OR of the flags). For example, if either serviceDoNotUse or troposphereDoNotUse is set to true, the associated tropospheric assistance data should not be used for integrity related applications. 
Further to the suggestion from InterDigital, the tone of this language can be generalized in the final CRs, such as:
… IRallocation may be chosen freely by the client based on the desired Bound, therefore the network must can ensure that Equation 8.1.2.1b-1 holds for all possible choices of IRallocation. …
NOTE: Equation 8.1.2.1b-1 must holds for all assistance data that has been issued that is still within its validity period. If this condition cannot be met then a DNU flag must be set.
… i.e. DNU flags are affirmative and non-presence of the DNU IEs mustshould not be interpreted as a usable condition …

	MELCO
	We think that the updated text with the discussion above is clarified about the descriptions in Phase 1.

	Qualcomm
	General content looks O.K.. But the Stage 2 description should be better aligned with existing text in 38.305. In particular:
- Each new/proposed GNSS Assistance Data element should be listed in Table 8.1.2.1-1. The assistance data element names should be "descriptive" and not an ASN.1 field name. Similar to RTK or SSR assistance data listed in Table 8.1.2.1-1, a common prefix may make sense; e.g., "Integrity Mean Code Bias Bound" or similar.
- Sections 8.1.2.1.x should then describe each assistance data element proposed, its purpose and its potential use, etc.
- Grouping of assistance data elements into categories (e.g., service level, integrity bounds, etc.) could be done like section 8.1.2.1a (for RTK), if needed.
- The "Integrity Principle Of Operation" section could be moved up as e.g. 8.1.1a or 8.1.1.1. Existing section 8.1.1 describes the principles of A-GNSS operation, 8.1.1a or 8.1.1.1 could describe the principles of integrity, with each element then described below 8.1.2.1.
- The new Table 8.1.2.1b-1: Mapping of Integrity Parameters would then serve as a (grouping) summary, but it should not use ASN.1 field names but the "descriptive" assistance data names as in Table 8.1.2.1-1.

	Ericsson
	Looks fine. It would be good to provide justification of the service parameters (IRmin, IRmax). Some real application examples. Will the application specify the range or just one value and on what basis; for example.



Rapporteur’s Summary (Q1, Phase 2):
· OPPO raised several questions, including how to interpret the DNU under different conditions and how to interpret Equation 8.1.2.1b-1 with respect to deriving positioning integrity.
· Rapporteur (Swift) has provided responses within the email discussion  and added a related example to the DNU description under 8.1.2.1b above.
· InterDigital notes that the language in some NOTES may be a bit strong.
· Rapporteur (Swift) has proposed several changes in the subsequent email comments and adopted these changes into the draft CRs.
· MELCO and Ericsson think the updated text is fine. Ericsson thinks we could have some further explanation and examples of the IRmin and IRmax.
· Rapporteur refers to the updated description in 8.1.2.1b above which notes that the IRmin and IRmax are sent by the Network and represent the range of validity for the integrity risks associated to the assistance data, i.e. the IRmin and IRmax allow integrity client to determine these assumptions are compatible with its own risk assumptions.
· Qualcomm [QC] thinks the general content is ok but sections could be better aligned to the existing Stage 2 format. [Rapporteur] addresses each suggestion individually below:
· [QC] Each new/proposed GNSS Assistance Data element should be listed in Table 8.1.2.1-1. The assistance data element names should be "descriptive" and not an ASN.1 field name. Similar to RTK or SSR assistance data listed in Table 8.1.2.1-1, a common prefix may make sense; e.g., "Integrity Mean Code Bias Bound" or similar.
· [Rapporteur] Table 8.1.2.1-1 has been updated to use a common prefix to describe each field rather than an ASN.1 field name, e.g. meanCodeBias is now renamed as ‘Mean Code Bias Error’.
· [QC] Sections 8.1.2.1.x should then describe each assistance data element proposed, its purpose and its potential use, etc. Grouping of assistance data elements into categories (e.g., service level, integrity bounds, etc.) could be done like section 8.1.2.1a (for RTK), if needed.
· [Rapporteur] In Section 8.1.2.1.X we were originally intending to use the four categories (Integrity Service Alerts, Integrity Bounds, Integrity Service Parameters, Integrity Correlation Times) as the general groupings for the integrity assistance data and then to illustrate how these are mapped to the SSR assistance data in Table (8.1.2.1b-1).
· However, based on the helpful guidance from Qualcomm, we agree it may be more consistent with 38.305/36.305 to describe all the needed assistance data in 8.1.2.1.X such that it is then easier to identify which fields require new IEs and which fields can be integrated into existing IEs. 
· For example, in the existing SSR Code Bias (8.1.2.1.23), we can add an additional description for integrity such that this IE also provides the mean and standard deviation for the residual Code Bias Error.
· Whereas in the case of the Orbit Clock Error Bounds, a new IE is proposed for sending the combined bounding parameters.
· In light of this, we have produced two CR options for consideration – see Phase 3 below. 

· [QC] The "Integrity Principle Of Operation" section could be moved up as e.g. 8.1.1a or 8.1.1.1. Existing section 8.1.1 describes the principles of A-GNSS operation, 8.1.1a or 8.1.1.1 could describe the principles of integrity, with each element then described below 8.1.2.1.
· [Rapporteur] Agreed. We have shifted the Principle of Operation under 8.1.1.1 but have kept the summary table under section 8.1.2.1b to serve as a grouping summary.

· [QC] The new Table 8.1.2.1b-1: Mapping of Integrity Parameters would then serve as a (grouping) summary, but it should not use ASN.1 field names but the "descriptive" assistance data names as in Table 8.1.2.1-1.
· [Rapporteur] We have retained this as a grouping summary under Section 8.1.2.1 and changed the field names to be descriptive rather than ASN.1 names. 

Proposal 1: Agree to the Stage 2 TP for inclusion into 36.305/38.305, noting that the actual IEs that are to be included in Table 8.1.2.1b-1 are subject to the outcomes of the Stage 3 message definitions.
Question 2 (Phase 2): Do you support Proposal 1? If not, please provide your reasoning and any proposed changes. 
	Company
	Comments

	Swift Navigation
	Yes

	InterDigital
	Yes

	MELCO
	Yes

	Qualcomm
	See comments to Question 1.
Ideally, it should be the other way around: The Stage 3 message definition should follow from the Stage 2 requirements and description. It would be easier to discuss Stage 3 implementation details if the purpose etc. of each new assistance data element would be described/agreed at a Stage 2 level first.



1. (Phase 3) Stage 2 CRs
In light of the comments from Phase 2, we have produced two options for the CRs which are briefly described below. The draft CRs are located in the Phase 3 folder.
· OPTION 1: (‘OPTION-1_(CR of 38_305 GNSS Pos Integrity’)
· The text proposals from the Stage 2 / Phase 2 TPs above have been integrated into 38.305, including the reordering described in Question 1 (Phase 2) of the Rapporteur’s summary, i.e. 
· Integrity Principle of Operation (Section 8.1.	2.1b) has been shifted to Clause 8.1.1.1 (except for Table 8.1.2.1b-1).
· Table 8.1.2.1b-1 is now the only contents under Clause 8.1.2.1b.
· OPTION 2: (‘OPTION-2_(CR of 38_305 GNSS Pos Integrity’)
· The same structure as Option 1, however the needed integrity assistance data in 8.1.2.1.X has been updated such that some fields are described under existing IEs (e.g. SSR Code Bias, SSR Phase Bias, SSR STEC Corrections, SSR Gridded Corrections) and other fields are described under new IEs (e.g. Integrity Service Parameters Integrity Alerts, Integrity Residual Risks, Integrity Orbit Clock Bounds). 
· This structure is intended to be more aligned with the existing format of 38.305 and will allow the Stage 3 message definitions to flow more directly from the Stage 2 requirements and descriptions.

Question 1 (Phase 3): Do you prefer OPTION 1 or OPTION 2 for the draft CRs?
	Company
	OPT 1
	OPT 2
	Comments

	MELCO
	Yes
	No
	We agree that paired over-bounding technique is a baseline, but should not exclude the use of other models.

	Qualcomm
	
	
	Modified Option 2, if possible. See comments for Question 2 below.

	
	
	
	

	
	
	
	



Rapporteur’s Summary (Q1, Phase 3):
· MELCO prefers Option 1 with a clarification, whereas Qualcomm prefers Option 2 with modifications.
· This topic is handled in Question 2 below given both Options require modification in order to address the suggested changes from MELCO and Qualcomm.

Question 2 (Phase 3): Based on your response to Question 1 (Phase 3), do you have any remaining comments or changes for your preferred Option? Please be specific and also note whether you have uploaded a revised version of the CR to accompany your comments below. 
	Company
	Comments

	MELCO
	“paired over-bounding” is a proper noun and a name of particular technique which require particular implementation in both provider and user side. We should not limit the model to “paired over-bounding Gaussian model” but leave room for other model for various kind of implementation.  The wording in 8.1.2.1.30 should be like as:
“The bound formula describes probability density model including a mean and standard deviation such as a paired over-bounding Gaussian as an example.”
For example, nominal bias and standard deviation are used in ARAIM. These two parameters can be transmitted as an integrity assistance data in 3GPP if the room is preserved. As far as I know, ARAIM WG do not necessarily specify that the parameter are based on the paired over-bounding. Maybe same in RTCM.

	Qualcomm
	It seems both Options are incomplete (in particular Option 1). I.e., both options introduce 4 (but partly different) new assistance data elements in Table 8.1.2.1-1, but Table 8.1.2.1b-1 (Mapping of Integrity Parameters) lists many more elements. 
For Option 1, there is no description of the elements in Table 8.1.2.1b-1; i.e., 'Mean Orbit Clock Residual Error Shape Vector', 'Covariance Orbit Clock Residual Error Shape Matrix', etc. are nowhere described. It's also not clear how these parameter map to the new 4 assistance data elements.

For Option 2, it seems the intention is to include the integrity information in the existing SSR assistance data elements, but the corelation times description seems missing? Also, why can't the "Integrity Orbit Clock Error Bounds" not also be included in the SSR Orbit Corrections and SSR Clock Corrections? Similar for the Integrity Residual Risk Parameters; i.e., why can't they be included in the SSR assistance data as well? Then only 2 new assistance data elements would be needed: Integrity Service Parameters and Integrity Alerts.
Including the integrity elements in the existing SSR assistance data – if possible – would generally be preferred; i.e., like Option 2. In particular, since the integrity information can only be used for SSR anyhow.

	
	

	
	



Rapporteur’s Summary (Q2, Phase 3):
· NOTE: both Options require modification to address the suggested changes. We use Option 2 as the template for discussion given the feedback on Option 1 can be handled as a subset of Option 2. The final CRs (R2-2200013 and R2-2200014) are variations of both options.
· MELCO thinks that ‘paired over-bounding’ should be described as an example of a bounding technique, otherwise it may be interpreted as the only technique available.
· Rapporteur proposes the following text updates in the draft CRs to address these concerns:
· [bookmark: _Hlk90971451]Section 8.1.1.1: “… The bound formula describes a bounding model including a mean and standard deviation (e.g. paired over-bounding Gaussian). …”
· [bookmark: _Hlk90635890]Section 8.1.2.1.23: “…For integrity purposes, SSR Code Bias also provides the mean and standard deviation that bounds the residual Code Bias Error and its associated error rate. …”
· Section 8.1.2.1.24: “… For integrity purposes, SSR Phase Bias also provides the mean and standard deviation that bounds the residual Phase Bias Error and its associated error rate. …”
· Section 8.1.2.1.25: “… For integrity purposes, SSR STEC Corrections also provides the mean and standard deviation that bounds the residual Ionospheric Error and its associated error rate. …”
· Section 8.1.2.1.26: “… For integrity purposes, SSR Gridded Corrections also provides the mean and standard deviation that bounds the residual Tropospheric Error and associated its error rate in the Vertical Hydro Static Delay and Vertical Wet Delay components. …”
· The Qualcomm comments are addressed individually below:
· [QC] It seems both Options are incomplete (in particular Option 1). I.e., both options introduce 4 (but partly different) new assistance data elements in Table 8.1.2.1-1, but Table 8.1.2.1b-1 (Mapping of Integrity Parameters) lists many more elements. 
· [Rapporteur] The field descriptions for each element listed in Table 8.1.2.1b-1 need to be specified in LPP as part of the Stage 3 work.
· To elaborate, each of the fields listed under the columns Integrity Alerts, Integrity Bounds, Residual Risks and Integrity Correlation Times in Table 8.1.2.1b-1 are not individual IEs; they are fields within the corresponding IE. We believe it is consistent with other parts of the specification to define the IEs but to leave the definition of individual fields to Stage 3, with the ability to reference these fields in Stage 2 that are then later fully defined in Stage 3.
· The reason to include Table 8.1.2.1b-1 in Stage 2 is that it defines how each integrity field maps to the SSR assistance data according to the Integrity Principle of Operation in 8.1.1.1. Therefore, the accompanying text in Clause 8.1.2.1b has also been updated to reflect this (the table heading is also modified in the draft CR):
· Table 8.1.2.1b-1 shows the mapping between the integrity fields and the SSR assistance data according to the Integrity Principle of Operation (Clause 8.1.1.1). The corresponding field descriptions for each of the field names listed in Table 8.1.2.1b-1 are specified under Clause 6.5.2.2 of TS 37.355 (LPP).
· [QC] For Option 1, there is no description of the elements in Table 8.1.2.1b-1; i.e., 'Mean Orbit Clock Residual Error Shape Vector', 'Covariance Orbit Clock Residual Error Shape Matrix', etc. are nowhere described. It's also not clear how these parameter map to the new 4 assistance data elements.
· [Rapporteur] As stated above, the field descriptions will be defined in Stage 3.
· [QC] For Option 2, it seems the intention is to include the integrity information in the existing SSR assistance data elements, but the corelation times description seems missing? Also, why can't the "Integrity Orbit Clock Error Bounds" not also be included in the SSR Orbit Corrections and SSR Clock Corrections? Similar for the Integrity Residual Risk Parameters; i.e., why can't they be included in the SSR assistance data as well? Then only 2 new assistance data elements would be needed: Integrity Service Parameters and Integrity Alerts.
· [Rapporteur] The correlation times are described as a subset of the SSR assistance data elements (e.g. see Integrity Residual Risk Parameters description). The Integrity Orbit Clock Error Bound has now been updated to also include the correlation times description:
· “Integrity Orbit Clock Error Bounds is used to provide integrity bounding parameters relating to the orbit, orbit rate, clock and clock rate residual errors after application of the SSR corrections. The correlation times for the orbit range error, orbit range rate error, clock range and clock range rate error are also provided.”
· Regarding the ‘Orbit Clock Error Bounds’, as per the discussion in Q1 (Phase 2) above, the orbit and clock errors are highly correlated due to the nature of GNSS observations, meaning the clock is treated together with the three orbit components (represented as along track, cross track and radial). Instead of using a single pair of mean and sigma in a single valued bound, the mean for the combined orbit and clock is represented as a 4-component vector and the sigmas as a 4x4 covariance matrix. Therefore, the Mean and StdDev for the corresponding Bound relate to both the Orbit and Clock, as shown in Table 8.1.2.1b-1, e.g. OrbitClockErrorMeanShapeVector, OrbitClockErrorCovarianceShapeMatrix etc. Specifically, these parameters are used to bound the residual orbit and clock errors after the SSR corrections have been applied. Grouping them can enable tighter bounding and therefore smaller PLs.
· As in SSR where there are separate messages for orbit and clock, there is a remaining question of where to group the integrity information. There are arguments to group it with the (a) SSR Clock only, (b) SSR Orbit and Clock individually (i.e. duplicated), (c) as a separate message or (d) split into separate orbit vs clock bounds without covariance. We have used (c) as a baseline until this question can be resolved in the Stage 3 discussion.
· Regarding the Integrity Residual Risk Parameters, these are typically updated at a much lower rate than the standard SSR corrections which is why they were grouped into their own IE for efficiency. However, this can be further discussed in Stage 3.
· Rapporteur suggests that further discussion on the topic of IE definition and grouping is needed in the Stage 3 work, which will also inform the Stage 2 outcomes.
· [QC] Including the integrity elements in the existing SSR assistance data – if possible – would generally be preferred; i.e., like Option 2. In particular, since the integrity information can only be used for SSR anyhow.
· [Rapporteur] We agree but also think the trade-offs on update rates and bandwidth should be discussed in Stage 3 to help identify the most efficient outcome.
NOTE: TS 36.305 will be consistently updated with the proposed changes to 38.305 when we produce the final CRs. We are just working on TS 38.305 as the baseline for discussion.

1. Summary report and proposals
On a conceptual level it seems that Stage 2 is now reaching an agreeable status based on the feedback from all three phases. However, the feedback suggests that further reordering and rewording may be needed in places, subject to the Stage 3 discussions. On that basis, the following proposals are made with a view to addressing the remaining items as part of the Running Stage 2 and Stage 3 work:
Proposal 1: Agree to add the Integrity Principle of Operation (8.1.1.1) text from R2-2200013 and R2-2200014 into TS 36.305 and TS 38.305 respectively.
Proposal 2: Agree to add the baseline integrity descriptions from R2-2200013 and R2-2200014 to the existing Stage 2 descriptions 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). Final wording is subject to the outcomes of Stage 3 and depends on which integrity IEs and associated fields are included in LPP.
Proposal 3: Agree to add the Integrity Service Parameters (8.1.2.1.29) and Integrity Alerts (8.1.2.1.30) descriptions from R2-2200013 and R2-2200014 into TS 36.305 and TS 38.305 respectively.
Proposal 4: RAN2 to discuss whether the Integrity Orbit Clock Error Bounds (as per R2-2200013 and R2-2200014) should be included as a new IE or incorporated into the existing SSR Orbit and SSR Clock correction IEs in Stage 2. This discussion is also subject to the Stage 3 outcomes regarding which IEs and associated fields to define for integrity.
Proposal 5: RAN2 to discuss whether the Integrity Residual Risk Parameters (as per R2-2200013 and R2-2200014) should be included as a new IE or decomposed for inclusion into the existing Ionospheric (SSR-STEC-Corrections) and Tropospheric (SSR-GriddedCorrection) descriptions in Stage 2. This discussion is also subject to the Stage 3 outcomes regarding which IEs and associated fields to define for integrity.
Proposal 6: Agree to add Section 8.1.2.1b-1 and Table 8.1.2.1b-1 from R2-2200013 and R2-2200014 into TS 36.305 and TS 38.305 respectively. The field names in Table 8.1.2.1b-1 are subject to the outcomes of Stage 3 regarding which integrity IEs and associated fields to include in LPP.
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