gr—— CEN Workshop
CUTUIVI
Agreement
e SCUTUM —
@) WG Telematic

Jean-Philippe MECHIN

Satellite Applications & Telecommunication
Task Force

PARIS, 2012, January 16th-18th

1SO 9001

aeclimal  yienlonpperuent dyrekis
HrEstruciuies, trang

Présent
pour
I'avenir

MINISTERE de ’ECOLOGIE, du DEVELOPPEMENT DURABLE,
dualice des TRANSPORTS et du LOGEMENT

www.cete-sud-ouest.developpement-durable.gouv.fr




Agenda

eLink between WG Telematic & SCUTUM

eSatellite positionning

e Attributes

i &F Tia,

it

By
— A
trangpg,

SRS, RITIRITE

e Model

Fnl"u'-.i &1 elirmal Lidslupperiiknt durs

ws e ladrEstrusties,

Hag:
Friventinm e

Présent
pour
I'avenir

WG Telematic UNEGErn 20 T IEMUariBl6hhier 2810

J. BOUFFIER, J-Ph. MECHIN, P-P-PRORIZIANE 2

Satellite Applications & Télécommunication Task Force — CETE Sud Ouest




Link between WG Telematic &
SCUTUM
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Initial Project Objectives

e SeCUring the EU GNSS adopTion in the
dangeroUs Material transport

e SCUTUM is to launch and pursue a concrete
path supporting EGNOS services introduction
and exploitation in the transport of
dangerous goods in Europe.

 The project is conceived to exploit the added
value of EGNOS CS/EDAS for providing
“guaranteed positioning” services.
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SCUTUM approach

is to convey existing commercial initiatives into EGNQOS, in
order to:

e Ensure large-scale use involving the main stakeholders
(institutions, Authorities, goods owners/producers,
transport operators, service/application providers,
equipment manufacturers)

e Extensively validate EGNOS CS/EDAS based solution in

real commercial operations

e |nitiate technical standardisation

* Provide technological and market inputs for EGNOS CS
pricing

e Define and validate the commercial viability and
market strategy.
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Agreement with WG Telematic

 Explore the parameters needed for
location

* Propose solutions to express confidence
in the position

e Take into account the first result of the
matrix

This was agreed after Hamburg meeting in April 2010 :
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EGNQOS Service

EGNOS Service provide: @F... -

lergtude: L D480 P44 T (Segres)
gl BATOE] FIOISE B1 STTIARLYIE [meted]

— Differential G 20001530 14433
correction 2

— Integrity signal

— GPS like ranging

Two ways to provide these services:

— Open Service
— Commercial Service
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How it’s working ?

R

EGROS 1 cwhiar
Wirales Com

Wireless Cam (Bl Teoreszisl, WiFQ)

SeARIn

-

End.ussr application

Figure 3 MENTORE service architecture for EDAS-based EGNOS CS-NAV
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Work packages

SCUTUM
|
| | | | | |
P WP2 WP3 VP4 WS WPE
Projed Management Seniea Dednition Operation Technology Emironment Exploitation & Frject Promation &
& Con rdination & Developmert Elsacom & Enablers Commercialisaton Dissemination
TPZ TPZ Brimatech TPZ ERF
P14 WP2 4 WP3 1 WPd A P31 WP .1
Frogram lser Trial & Service Galleo ‘alue Added & Businesz Project
y Management | Requrements M Execution Servize Enablers Znalyss | [ & Exploitaion Plan [ Auareness
P2 IPEO Elsacom Brimatech TPLF ERF
WP12 Wp2 2 WP3 2 Wed 2 P32 WPE 2
Public Benefits & \alue Added»f EGNO S/EDAS Technical (ata Requlatory £ Legal Marketing Events
Precommersial Yalidation & Senice Defintion Paahsis Framework: Flzn Organization
TPZ PI TPZ JRC TPZ ERF
WP13 W2 3 WP3 3 Wed 3 Wrid
Coordination with FPT projeds Technice| Feasibility Business & User Data Security Senice Fomation
o %G 5A user forum” | & Implementation 7| Feedbacks Analvsis 8 Sandardisation & Barly Marketing
TrZ Elsacom Brimatech JRC ERF
WP2 4
Pezembly Integration
1 2Test
P2
Figure 8 SCUTUM WBS
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Satellite positionning
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TRIANGULATION

e |[t’s the way to locate a point
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Signal send by the satellite includes: -

(Arrival time on receiver — Start time from satellite)

X Speed of light
= = WG Telematic UNECE — 2012, January 16th — 18th
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Id from the satellite f.n

— Start Time of the signal

. Orbit is know
+  Satellite position is known i
. Travel time calculation =
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D 080, 234 km

ce =2018y, 526 km

Hagenymes e tairoy B

=0

4 satellites are needed o

to avoid clock error Favenir
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Constellation constraints

GPS example

=12

o 24 satellites at least

« 20,200 km Circular orbit

« 6 orbital planes

4 satellites per plane at least -

e 2 rounds/day
« each satellite sends signal permanently Eﬁsrem
: . o : I'avenir
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SIGNALS

e Sinusoidal carrier
carries the signal

e Navigation message ( composed by 0 & 1)
transmits orbit information, satellite clock, ionospheric data...
Data flow : 50 bits/second

e Code C/A (composed by 0 & 1)
transmits : satellite id, information for ranging Satellite-Reveiver
Data flow : 1 023 000 bits/second (1023 bits/ms)

e b L e ! Yol | e I
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Digital message composed by 0 & 1

Navigation message

Extremely high clock

12,5 minutes - 37 500 bits

precision : 0,000015

" second time difference

isaabdstians

by year

/

i

Short terms almanac :
== Precise Satellite

Ephémérides

Position for the next 4h

Long term almanacs:

Approximate  satellite

6 sec - 300 bits

12 sec - 600 bits

12 sec - 600 bits position of the whole
constellation for the
next 180 days
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C/A

Code C/A (Coarse Acquisition Code) or PRN (Pseudo Random Noise)
is the fixed signal which is broadcast

By comparison with the same code know by the receiver can be
deduced:

satellite Id
distance between the receiver and the satellite

Signal in the receiver H_"ﬂﬂﬂ_"ﬂr—lﬂ_""ﬂﬂ

Cross Corrélation
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C/A

Code C/A (Coarse Acquisition Code) or PRN (Pseudo Random Noise)
is the fixed signal which is broadcast

By comparison with the same code know by the receiver can be
deduced:

satellite Id
distance between the receiver and the satellite

it dyiratts
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MULTIPATH

Distance between
Receiver and
Satellite is not
direct

» Errors
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Impact of ranging error

Distance = 20 183, 452 km
+/-5m

\
! i
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3 E:
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. gf,
Distance = 20 183, 434 km s 3
+/-5m ;
£
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Geometry

Area

ﬁ( concerned \
N
5 by errors 4

Error from the
satellite 2

Error from the
satellite 1

Good
GDOP (Accuracy factor) =1,1

Area ;
concerned ;
by errors !

-

the
satellite 2

Error from the
satellite 1

Bad
GDOP (Accuracy factor) = 2

2t
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Global solution

20200 km -

De 60 a 1000 km

- g ,?
£ 2f
De0Oa 15 km 1__:' f— ?..:
"8 Seozonr GNSS Receiver ( antenna + clock)
L JJ ) a Eﬁig':gls[n Space = = o
I e = & 8 J— |=:1 ‘5
[ — 4 pseudoranges at least 5
EGNOS messages ** E T ?

OS corrections for satellite position, clock, ionospheric and tropospheric distorsion

** Présent

Location, Speed, Time E:#t;nir
WG Telematic UNECE — 2012, January 16th — 18th
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Accuracy: GPS Example

tropospheric
Interference at
receiver level
ionospheric
Orbit et Clock P
synchronisation
Multipath
20% 5% 40% 10% | 25% - :
(b | Geometry: :
Position - ;résem
Measured position pour
avenir
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EGNOS ad-value

One example with GPS only and GPS+EGNOS

Tropospheric

Interference at
Orbit et Clock receiver |level

synchronisation
lonospheric Multipath

1m 0,511 2m 0,5m|0,2m

1 Aprakzta

GPS 1

it

e
e o VR

i I

PS + EGNOS

Geometry

0,5m 0,2m0,3m0,5m0,2m x12

i |:||r:3‘3trIJ[:tIJI'|.~.~.'.Tranapu:lrm
l2|'|--"|'cl.u'

missyia gt elimal pyealonpperin

GPS

PS + EGNOS
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Attributes
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Matrix

No)INFORMATION WHO IS ITFOR? WHATISITFOR? |WHENISITNEEDED? |[HOW IS IT PROVIDED?| AVAILABILITY | USE OF TELEMATICS
3)
Public
authorities ) - _ o
~ S5 Allinformation in the a o o
o 11 Y 2|3 m transport document % p = E
2 Elalo z 221212 (2], under A is necessary o : 2 2a 5
HEEIE I R R B B EICIELE before and throughout g = = 52 3]
=|l2 glz|2|2 = L§ 2|= Slelzlz|e ]S the journey. This column o 2 o = i
o e IHEIEEREINE 3 SNBSS only indicates parficular S a T S = g
= g(2|® 2 1EE 2 = g circumstances where this = oy o gg' o
g|= z g gﬂ =1k 2le information needs to be o o bl a
B sl =z & o available. o o @
b =
v oiaooniciiniaisiaioicioicic -] [ [+] 8 [ [ & [
C. [New informations®
48 |Alert-system for 5|0 olo (oM 0] 015 S5 Various During loading, Fire detector N N Y Y N
incident/accident throughout journey, in
-fire case of incident/accident
72 |Positionning information S |0 oJ|jojo|s |0 (O [0 I3 S |S |S |Knowing the In relation with alerts. Location Reference E N Y Y Y
(Coordinates, speed, direction, position Throughout journey based OBU providing
) GNSS information (Use
of EGNOS correction and
Integrity) (It has to refere
to the container or the
transport unit and not to
the package inside the
container or the transport
unit)
73 | Tunnel Safety and Access S|O (oM [0] (oM [0] 015 S|O Monitoring of Before entering and Link between vehicle with |N N Y Y Y
Control Information vehicles troughout the tunnel infrastructure
approaching and management systems
traversing the tunnel
to avoid potential
dangerous vehicle to
acces the tunnel
§
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SCUTUM CEN Workshop Agreement

e Define a minimum set of data to

— Get from receiver raw data to apply
Egnos-EDAS corrections

— Transmit result of computation

* Highlight with 3 examples : 1,

— Service architecture for commercial

services 4

— LBS using 3GPP standard

— Datex Il extension m
Pveri
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Field

Length / Data Type

Notes

Message Type

1 byte / Unsigned Integer

At present only message type 1 (current message)

is implemented.
Other values are reserved for future use.

Fleet ID

2 bytes / Unsigned Integer

=0 in case not used, <> 0 in case of fleet or
Company ID

Number of messages

1 byte / Unsigned Integer

Following fields are repeated for each mobile terminal message.

Terminal ID

2 bytes / Unsigned Integer

=0 in case of service architecture with SL ,<>0in

case of service architecture with SLO/ 1

GPS time of week

4 bytes / Unsigned Integer

Milliseconds

Extended GPS week number

2 bytes / Unsigned Integer

Status 1 byte / Bit mask Bit 0: GPS / SBAS
0 =GPS only
1 = SBAS-corrected
Other bits: Reserved for future use.
X 8 bytes / Double Precision Meters
Y 8 bytes / Double Precision Meters
Z 8 bytes / Double Precision Meters
Number of Satellites in view 1 byte / Unsigned Integer
Following fields are repeated for each satellite in view.
Satellite ID 1 byte / Unsigned Integer PRNL
Signal Strength (C/NO) 1 byte / Unsigned Integer dB-Hz
Pseudo Range 8 bytes / Double Precision Meters

Phase

8 bytes / Double Precision

Meters (optional), in case not used = NaN

Doppler

8 bytes / Double Precision

Hertz (optional), in case not used = NaN

Optional Data Length

1 byte / Unsigned Integer

Length of following optional data section




Minimum set of data after calculation

Terminal ID | 2 bytes / Unsigned Integer =0 in case of service architecture
service architecture with SLO

Result 1 byte / Bit mask Bits 2,1,0: Error Codes

0,0,0 = No error

0,0,1 = CRC32 Check Unsuccessful
0,1,0 = Message Size Mismatch

)Nlith SL?,=/0in case of

0,1,1 = Timeout Expired

1,0,0 = Unable to Compute Correction
Bits 4,3: Corrections

0,0 = Corrections Not Applied

0,1 = Corrections Applied by Terminal

1,0 = Corrections Applied by Service Centre
Other bits: Reserved for future use.

Lat 8 bytes / Double Precision Degree. Corrected position resulting from Processing
Algorithm calculations

Lon 8 bytes / Double Precision Degree. Corrected position resulting from Processing
Algorithm calculations
Height 8 bytes / Double Precision In meters. Corrected position resulting from Processing
Algorithm calculations
HPL 4 bytes / Single Precision In meters -
VPL 4 bytes / Single Precision In meters (optional) r

arlir

WG Telematic UNECE — 2012, January 16th — 18th

J-Ph. MECHIN

Satellite Applications & Télécommunication Task Force — CETE Sud Ouest




Minimum set of data for low level service

Terminal ID

2 bytes / Unsigned Integer

Status

2 bytes / Bit mask

Bit 0: GPS / SBAS
0 =GPS only
1 = SBAS-corrected
Other bits: Reserved for future use

>d GPS Week

2 bytes / Unsigned Integer

e of week

4 bytes / Unsigned Integer

Milliseconds

]

1 byte / Unsigned Integer

dB-Hz (optional)

ey Sy —

[l valid for GPS / Galileo

cf
. i f
8 bytes / Double Precision Meters : 5i
8 bytes / Double Precision Meters i
8 bytes / Double Precision Meters ’ fg_
following fields are repeated for each satellite in view e
2|lite ID 1 byte / Unsigned Integer PRNL %:”
udo Range 8 bytes / Double Precision Meters E £
al Strength (C/NO) 3
pour

url
1o
LA
]
1

I'avenir
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Model
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Datex Il extension

* For exchange of raw data issued
from GNSS receiver

— Level C Extension within the model for
DG Transport provided by Germany

* For exchange of result of calculation
— Level B Extension for other purpose
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