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Algerian space systems
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Alsat-1
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Alcomsat-1 reject IS part of Algerlan national space

e \&éﬁhe Algerian Space Agencyg 7
ember 2017.

Bt

R e
' o
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¥

AlcomSat-1in orbit

Alcomsat-1 is located at 24.8° W In
geostationary orbit.

Alcomsat-1 contains 33 transponders — two in L band reserved
for AL-SBAS.
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]
The first Algerian communication satellite:Alcomsat-1

" —_—.‘ > . Ku Band Coverage
= Multi-Media Brodcasting Service (MMBS): '. g
Ku Band (BSS): 09 transponders =

v" Nine (09) * 36MHz ‘ e 2
= - ‘
= Fixed service : W Ka Band Coverage
Ku Band (FSS): 10 transponders /¥/~ 5> 2 i

\

v Four (04) * 54MHz and six (6) * 36 MHz

» Fixed broadband service:
Ka Band (FSS): 10 transponders

L Band Coverage

v' Ten (10) * 320MHz

= | Band (SBAS): 02 transponders

v One (1) * 4MHz (L1) et One (1) * 20MHz (L5)
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Solutions and advanced Applications of Alcomsar-1

Backhauling

3 Mmobilis
— Partout avec

RP
‘ W 54 dBW
I 53 dBW

:\-UM‘HV\/

> Videoconference: VolP : Data transmission:; Messaqing: Internet access: Remote monitoring: 6/22



Emergency communications

SHOT DN Notes i . . B U . | Wi vl o
oo "3 2020-07-12 16:26 Y . Qg 2 g [ 4 Borr s 7/22



= The Algerian Space Agency successfully deployed i * The primary objective of the AL-SBAS
an SBAS payload equipped with L1 and L5 system is to provide SBAS services not

transponders channels on board of Alcomsat-1. only to aviation users but also to various
e other sectors such as maritime navigation,

surveying, transportation, and railways.

s,

'=3$ '*? — J,, = , , ! 4'. - Raﬂvvayse;tor
—-— IKLLNU £ ”m 30 680 120 THU-
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AL-SBAS System architecture

GPS Satellites

AL- SBAS
(Satellite Based
Augmentation System)
Architecture

GPSL1&12 Signals

déﬁ)loyed and\strateglcally dlspersed across|

| " International
AI g er ia CO\U XI:C = / ” ' R;faetrizl;ze GNSS Service
A N bjective: Safety of Life
Ql\Data \GSSI ng Centf/é (DPC), for or ' ?péniclizTni e
- Availability
and\ cIoCk ‘error- deter/mmatlon, \ reglonal oty
\ s - Integrity
Ionesphere modelling-...etc =~ -Accuracy
Output:
- 01 Ground U pLink Stétl on (G UL S) \ A ——
\ \ Total 250 bits . DPC .
-Alcomsat-1 navigation transponders LafLs, = bt T
i \ \ - International Earth

Rotation and
IERS Reference Systems
Service (IERS)

= US er ter m I n a.I S . & “‘;‘ \‘\ \ In RTCA. DO- 229 Format -GPS'Precision Orbit and Clofk error Determination,
= : (Radio Technical Commission for Hasire Erembere Matklie

Aeronautics, Document Object 229. Specified
in the Minimum Operational Performance Parameters
Standards -MOPS- for Global Positioning
System/Satellite-Based Augmentation
System Airborne Equipment )

AL-CORS : Algerian Continuously Operating Reference Station 9/22




AL-SBAS Messages

AL-SBAS transmit a navigation message containing 250 bits of information MOPS

Contents
Don’t use for safety applications
PRN mask assignments, set up to 51 of 210 possible
Fast corrections
Integrity information
Degradation Parameters
Geo Navigation message (X,Y.Z, time, elc.)
Degradation parameters
SBAS Network time / UTC offset parameters
Geo satellite almanacs
lonospheric grid points masks
Mixed fast corrections/long term satellite error corrections

Long term satellite error corrections

lonospheric delay corrections
SBAS Service message
Clock Ephemens Covariance Matnx message

Internal test message

Mull message
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AL-SBAS Code

The U.S. Space Force assigned the code
SBAS signal in space'-(SIS) /7

Jan, 2019
\\\ \ \\
\\ 148 (Nov 2020) ~ Jan, 2020
\\\ \}\\ bl . ,
148 \ \\ Jan, 2021 -
‘\\‘ \\ \‘
148 Jan, 2022
Jan, 2024

PRDLCode (SBAS Range) Effeélve date

R

148

PRN

PRN 148 for AL-SBAS: this code is used to broadcast the AL-

Expiry date

Jan 4, 2019

7 Jan, 2020

)

Jan, 2021

Jan, 2022

Dec 31, 2023

Dec 31, 2027

Motive

Test and Validation

Test and Validation

Test and Validation

Test and Validation

Test and Validation

Test and Validation

Type of assignment

Temporary assignment

Temporary assignment

Temporary assignment

Temporary assignment

Temporary assignment

Temporary assignment
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-—-GPS  —»—GPS+AL-SBAS

=-GP5  -#=GPS+AL-SBAS

182 183 184 185 186 187 1B8 189 190 191 192 193 194 195 19 1597 198 199 200 201 202 203 204 205 206 208

DOY (July 2021)

182 183 184 185 186 1B7 188 189 150 151 192 153 1%4 195 196 197 198 195 200 201 202 205 204 205 206 208

DOY (July 2021)

Up Positioning Error

— GPS
— GPS+AL-SBAS

40000 50000 60000 70000 80000

East error {m) Time (s)

5 July (DOY 186)
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~+-GPS -#=  -»—GPS+AL-SBAS

~—-GPS —8—GPS+AL-SBAS

278 279 280 281 282 283 284 285 286 289 290 291 292 29: 295 296 297 298 299 300 301 302 303 :
274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 278 275 216 277 278 219 280 281 282 183 284 285 286 287 268 189 230 2191 292 293 254 295 236 197 298 299 300 301 302 303 304

DOY (October 2022) DOY (October) 2022

‘\ N N i T g Iz \ 5 y
\ N ] Horizontal Positioning Error 78 Up Positioning Error
N N
\ . ops / R
o + GPS-+AL-SBAS i —  GPS+AL-SBAS
8 ¢ ‘<
< P
,/'
/ B
s
T
=
=
/ 2
/

East error (m)

- S. Kahlouche, L. Tabti- A ,B. Benbouzid' F. Outamazirt: Algerian satellite based augmentation system based on ALCOMSAT-1 : characteristics and preliminary performance tests. International
Meeting on the Applications of Global Navigation Satellite Systems, 5 - 9 December 2022, Vienna, Austria.

- L. Tabti, A.B. Benbouzid®@, F. Outamazirt, Y.A Betchim, Y. Bouhafsi, Current status and Assessment performance of Algerian Augmentation System AL-SBAS based on Alcomsat-1, ICG WG
B: Enhancement of GNSS Performance, New Services and Capabilities, July 19 th, 2023,
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North error (m)

AL-SBAS Performance tests : September 2023

-—GPS

=8—GPS+AL-SBAS

244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273
DOY (September 2023)

Horizontal Positioning Error

8 September

GPS
GPS+AL-SBAS

worth emorimy

30 Septemb

Haorizontal Paositioning Error

- oPs
[ ] GP5+AL-33AS
N, w0

4

VPE 95 % (m)

—-GPS  -#—GPS+AL-SBAS

244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273
DOY (September 2023)

Up Positioning Error

Up Positioning Errar

— GPS
—— GPS+AL-SBAS

8 September

—4 —2
East error {m)

—10 -5 o
Fast error {m)

T T
40000 60000
Time (s)

1 30 September

GRS
— GPS+AL-SRAS

T v '
20000 S0000 60000

Time {s)




S — | o Availability : Protection level (PL) /Alarm limit (AL)

B Horizontal ®Vertical
100

. _ 90
HAL = 40 m sl } 80
VAL =50 m s — -

60

50

40

/

Vertical Stanford dlagram
Unavailability Epoches : 141 (1.89%)|

30

APV-1 Availability(%)

Unavailability epochs: 45 20

(0.60%) i j 1225 Epochs

APV-1 (16.45%) 10

‘., Normal Operation:
7416 Epochs ( 98.88%)

0

244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 173

DOY(September 2023)

5978 Epochs
LPV-200 (80.25%)

* 104 Epochs
APV-2 (1.40%)

20 30 30
HPE (m) VPE (m) 17/22



Preparing Test Procedures for Performance Evaluation of AL-SBAS (2024)

~\lcomSAT—2

r‘g\

\ j )
Alcomsat1 24.8° s,
il
GPS Satellites
-k
s _ AL- SBAS
A S B2 Sors (Satellite Based
Augmentation System)
Architecture
 ALCORS
\ L : International
‘C ntrnuously operatrng reference Reference GNSS Service

Stations

u-.u--m .__....‘

Objective: Safety of Life

Long—term Upgrade ASAL S satelhte applications

network with a new communications s
- Integrity
- Accuracy

“.satellite for more performance and
accuracy. / \

Performance Evaluation of

Output:

SBAS Augmentation message AL-SBAS 2024
il DPC
Pt | Wespe Toe 0| OwmFed | GC e | Augmentation Information Ot Procassiog Contet
Bom) | (Gow) (212 baw) (26 ba)

L1 & L2 GPS Observations

Generating and checking

International Ez

In RTCA- DO- 229 Format <GPS Precision Orbit and Clock error Determination, Rotation anc
(Radio Technical Commission for [Ty R IERS Reference Syste
Aeronautics, Document Object 229. Specified Service (IERS

in the Minimum Operational Performance Parameters

Standards -MOPS- for Global Positioning
System/Satellite-Based Augmentation
System Airborne Equipment )
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This upgrade suggestion, in u;zllng upgrading GNSS
antenna GNSS receiver, omlc clock and network,
mfrastructure condltlons

% statl;ans WI|| |mprove the |onospheYe odeling and satellite clock estimation
(fo/er

uracy, and are s rQng y suggested to N\npr ve the whole system performance,

iy Point RGSH

o

Point 2

espema/lly posmo/ ng accuracy. Dual Frequency Terminal Single Frequency |

Hl'hese statldans\ ill be calibrated and tested according to a precise plan for
\aX|mu\ pe\(formanpe these tests will be arned out using single-frequency (SF)

g dual uency (iti)/vecelvers -and applying AL-SBAS (natlonal coverage) and Add reference
EGN

oS (caverage north of Algerla) correctlg s. To this end/ observation periods stations with high
must be several hours dong, spread over-three (03) days (dlurnal RO INUINEIR ~5librated positioning |' Reference
observatlons) to take account of |onospher|c effects. i | Stations
I L \ accuracy s
. \ (standardized according
Note: Description of}zhe geodetic referenc network (RGSH) : to RGSH2020 (1GS2014))

The Algerian geodetlc reference frame (RG H2020) is a static geodetic reference
frame (fixed in time). it has a network of'over 150 primary and secondary stations.
The three-dimensional coordinates of these stations are obtained by analyzing GNSS
data (GPS & GLONASS). This network has a sub-centimeter accuracy (6 to 8 mm) at
all its stations.

Performance Evaluation of

RGSH2020 is linked to the IGS14 global reference system, and is consistent with AL-SBAS 2024
IGS14 at the mean observation epoch, i.e. February 24, 2020.
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Conclusion

Algeria sets up the Algeri;/éa’(‘ellite Based Augmentation System (AL-SBAS), which is currently
in the testlng and valldatlo phase.

/

e /InItPaJ Slngle Frequert F) services of AL-SBAS with PRN 148 was started in July, 2020,
////// / esystem _;\’etates psrn\ar\ tly since this date.

t(t‘
il

— ' Thé |rt|t|§I tests have ylelded very mterestlng results in term of precision (July 2021, October 2022
\\ épt @I 2023) /E L -
\

Y \ Algerla is taklng short ‘medium and Iong térm actions to ensure that the AL-SBAS complies with
b /the ICAO Standards and\ljiecommended Practices.

\ \
To ensuré system redtt ancy, Algeria encourages the cooperation with EGNOS and ANGA to
accelerate the SBAS services deployment and provision to meet requirements of the aviation and
extend the coverage of AL-SBAS system and then ensures an uncut in the African areas.
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> AL-SBAS Perspective

program, in order to ensure the continuity and sustainability of the AL-SBAS system
and its effective implementation through the realization of the second Alcomsat-2
satellite and its related installations.

Additionally, under this national space program, ASAL aims to strengthen its capacity
building in the field of space technologies, especially highly qualified human
resources in the field of GNSS and added value services.
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Purpose of participation in UNOOSA workshops

= Algeria firmly believe that our participation in this workshops will enable us to
contribute to the UNOOS's mission and vision, while gaining valuable insights and

coIIaboratlng Wlth other GNSS providers, users, and related organizations.
e e =

= As a member of the ICG, we look forward to actively participating In its initiatives,
workshops, and working groups, and contributing to the ongoing dialogue and
exchange of information among member states. We believe that our engagement
will foster mutual learning and cooperation, supporting sustainable development,
\ and benefiting both Algerla and the global community.

In alignment with the UNOOSAS mission statement, we share the vision of
facilitating compatibility, interoperability, and transparency among all satellite
navigation systems, promoting the use of their open service applications, and
ensuring the best satellite-based positioning, navigation, and timing for
peaceful uses worldwide.
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