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Background JICG

« WG-B called for a special meeting on “GNSS
User Positioning Integrity” in line with decision
taken at ICG-4

e WG-B convened on March 08, 2010 in Munich

 Good feedback on this initiative received,
reflected in number of speakers and participants

— 10 presentations representing public sector, industry
and academia

— 41 participants from EU, US, Russia and China

e This presentation is to summarize the findings of
this special meeting
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Summary

“ICG
=)

« H.Trautenberg, EADS ASTRIUM on “Wishes for interoperable GNSS
integrity systems from a users point of view”
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Interoperable GNSS Integrity Systems

= Commit on the quality of the individual signal!
= Commit on the monitoring quality of the individual signal!

= Use an overbounding that works also for
= asymmetric,
= biased and
* multimodal

distributions!
= Allow for explicit biases in the overbounding!
= [nform the user on the expected failure rate!
= Be transparent in your safety case!
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= Be transparent and specific in your assertions!
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All the space you need
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Summary (cont’d)

M.Azaola, GMV on “Interoperability for Liability Critical Applications (LCA)”
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MAIN CONCLUSIONS

= LCA needs integrity

» Integrity in road applications faces challenges that in civil
aviation can be disregarded (local effects)

= Mission segment-provided integrity is not enough due to local
effects

= Hence, mission segment support to LCA cannot be oriented to
error monitoring

= Different strategies analysed (MRA, ECA)

= The benefits of multiple constellations became clear in both
cases

Irteroperability for LSS | 2010/03/08 |F'.a-;|-'= 14 | = GV, 2010
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Summary (cont’d) JCG

 H.Delfour, THALESALENIASPACE on “Multi constellation Regional Systent™
(MRS) concept as an evolution of the current SBAS concept”

D MRS enabling constellations
ThaIesAIema interoperability
-Space -

With MRS —

-
% ) V=
MRS badsast

GALILEO GLONASS GPS e ‘
/N — | D Worldwide interoperability =
/ Navigation / integrity given with respect to each ThaleSAlerﬂa
system reference time and frame -Space —— E—
// Overlay ensuring the link \_______.—————-——"""
. between different systems
¥ First stage (MRS system step 1, 2 & 3), based on existing SBAS “backbone”

B MRS concept (European SBAS) is regional but mary SBAS exists around the world, that
1 would allow provision of nearly worldwide SErvICE (see adicke 400 /TAF seasion 82 Ay Todd Walker],

_I_ taking benefits of
MRS reference stations l m Bi-frequency

Optimises user Linlink Station » Addition of reference stations in the southern hemisphere

performances = Multi-constellation

i = Multi-broadcast (e.g. allowing high latitudes coverage)
g [
L,.unm.“’n'ﬁ.sﬁ?”tm' enter i TV THALE Vser Sta.nqards o E.VDWE . . ) . . .
B Uses existing satellite blocks in open service and taking benefit of growing constellations

Second stage, based on advanced integrity concepts like those studied in GEAS
and existing ground infrastructure (e.g. MRS)

B |ntegrity burden to be re-allocated between User (RAIM), Space (e.g. on-board integrity
monitoring) and Ground segments

B hew User standards to be developed
B Could take benefit of future satellite blocks with integrity service (GRS 111, ...)

Lgnﬂnn Buisine 15 Lins gw THALES
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Summary (cont’d) ICG
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L. Eldredge, FAA on “Aviation Considerations for Dual Frequency and

Multi-Constellation SBAS”
LPV-200 Coverage Estimated

(Single Frequency GPS)

Availability as a function of user location
T

WAAS, MSAS, EGNOS, GAGAN & SDCM

(Dual Frequency GPS + Expanded Networks)

Availability as a f ion of user location
T T

| Federal Aviation

ICG WG-B
-] Administration 8 March 2010

= oite = 50 = Tot = B5% = O0% = 85% = OO% »0005% =000
Availability with VAL = 35. HAL = 40, Coverage(99%) = 67.57%

» ICGWGE (“ \| Federal Aviation
2 March 2010 = =/ Administration
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Summary (cont’d)

JICG
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L. Eldredge, FAA on “Aviation Considerations for Dual Frequency and

Multi-Constellation SBAS”

Latitude (deg)

8 March 2010

ARAIM Results for 30 SVs & URA=.5m

URA = 0.5m, Bias = 0.5m, URE = 0.25m, rBias = 0. 1m

URA = 0.5m, Bias = 0.5m

... L i
= A4 = 50 = T4 = 95% = S0P = SPh = 9% 2S94 =05
For VAL = 35m, NDP & Acc: 97.77% coverage at 99.5% availabilit]

=15 =Zz0 =25 =30 =35 =40 =45 =480
99.5% VPL - 20.46 m avg., 35m avail = 99.99%

ARAIM currently predicated upon a user update rate of ~ 1Thour

ICG WG “¥)\¢| Federal Aviation

Administration

Conclusions

+ Single frequency coverage is good within the
countries fielding SBAS

+ Dual frequency extends LPV coverage outside
reference networks

+ Expanding networks into southern hemisphere
could allow global coverage of land masses

+ ARAIM Potential for Multi-Constellation GNSS

ICGWG-B . Federal Aviation

8 March 2010 =/ Administration
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Conclusions of WG-B Special _*
Meeting =

 Worldwide Interoperability of PNT Integrity using combined constellations is one
of the most important and urgent topics to be solved both on the technical as well
as on the standardization side. GNSS interoperability will lead to higher
availability, lower alarm limits and improved robustness of PNT integrity solutions.

» The solution should take into account the different user requirements and their
particular environmental conditions (aviation, land, maritime).

e More discussions are needed in the different standardization bodies in order to
achieve early user acceptance of proposed solutions.

 R&D efforts are necessary to develop integrity solutions for combined
constellations as well as for the user side (Advanced RAIM, etc.) in order to
consolidate the various roles of multi-regional SBAS, global GNSS integrity, and
(A)RAIM.

e Transparency at service provider level is an important issue to reach optimum
performance levels.
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Way Forward JICG

 Summary of special meeting of WG-B on “GNSS User Positioning Integrity”
has been provided to all WG-B members for comments on 31 March 2010 by
ICG Secretariat

e No comments received

» Itis proposed to reflect conclusions of WG-B special Meeting in WG-B
workplan as recommendations
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