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SUMMARY OF DISCUSSIONS 
 

1. GENERAL	
 

1.1. Place	and	Duration	
 

1.1.1 The ACAC/ICAO GNSS Workshop was successfully held at the Golden Tulip Farah 
Hotel, Rabat, Morocco, 7 and 8 November 2017. The Workshop was supported by the European 
Commission (EC). 
 

1.2. Opening	
 
1.2.1 Mr. Mohamed REJEB, ACAC Air Navigation and Aviation Safety Expert opened the 
Workshop on behalf of His Excellency Eng. Mohamed Ibrahim Sherif, Director General of ACAC.Mr. 
Mohamed Smaoui, Deputy Regional Director, ICAO Middle East Regional Office provided also an 
opening speech on behalf of ICAO.  
 

1.3. Attendance	
 
1.3.1 The Workshop was attended by a total of forty-nine (49) participants, from nine 
(9) States (Algeria, Egypt, France, India, Lebanon, Libya, Morocco, Tunisia and Yemen), six 
(6) Organizations (ACAC, ICAO, IFALPA, EC, JPO and IATA) and six (6) Industries 
(Telespazio, Thales Alenia Space, DLC Consultant ESSP, RESYS Consultants and Abdus 
Salem International Center for Theoretical Physics). The List of Participants is at  
Attachment A. 

1.4. Agenda	
 
1.4.1 The Agenda was developed around the main following topics: 
 

a) Session 1: Global and Regional Developments related to GNSS 
b) Session 2: Regional SBAS: EGNOS and SBAS initiative for GCC States, 

 Iraq and Yemen 
c) Session 3: SBAS Initiative in East Africa and GAGAN 
d) Session 4: Panel Discussion on GNSS/SBAS implementation 
e) Session 5: GBAS implementation 
f) Session 6: GNSS vulnerabilities and mitigation measures 
g) Session 7: Conclusions and Closing Session 

 
1.4.2 The Work Programme is at Attachment B.  
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2. WORKSHOP	OBJECTIVES

2.1 The main objectives of the Workshop were to provide a forum for sharing the 
current and future developments related to GNSS with a focus on SBAS and GBAS 
implementation and GNSS vulnerability and mitigation measures. 

3. Sessions	of	the	Seminar

3.1 Thirteen (13) presentations were delivered during the six (6) Sessions of the 
Workshop. Sufficient time was allocated for discussion to identify the priority areas and 
examine possible partnerships that could be established.  

3.2 The presentations are available on the ACAC and ICAO MID websites: 
www.acac.org.ma and www.icao.int/mid 

4.	 CONCLUSIONS/RECOMMENDATIONS

4.1 The Workshop developed the following Conclusions/Recommendations: 

• The Workshop was apprised of the Global and Regional Developments
related to GNSS implementation, including the MID Region Air Navigation 
Strategy, the MID Region PBN Implementation Plan and the ACAC GNSS 
Strategy. 

• The Workshop was apprised of EGNOS Status, roadmap and extension to
EUROMED. 

• It was noted that five (5) ACAC/EUROMED States have already officially
notified their interest in EGNOS implementation (Algeria, Jordan, Lebanon, 
Libya, and Tunisia). The extension of the EGNOS coverage to the 
EUROMED States requires the deployment of three (3) additional RIMS. 

• Interested States to use EGNOS Safety of Life (SoL) service need to initiate
negotiation with the EC for the signature of an EGNOS International 
Agreement in parallel with the RIMS installation, and provision of technical 
assistance. 

• EGNOS provision of SoL Service includes NPA, APV-I and LPV-200
service levels. 

• The Workshop was apprised of the results of the study case carried out by
Thales related to the implementation of an Autonomous SBAS system for 
the GCC States, Iraq and Yemen. The Workshop noted the outcomes of the 
CBA and the methodology used, as well as the recommendations from CBA 
related to the ANSPs and States. 

• The Workshop noted the availability on the European side of a pool of
industries, which can provide a complete range of support needed for the 
development of and operation of a turn-key SBAS system up-to service 
provision. 
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• The Workshop was apprised of the Programme management Office (JPO)
activities related to GNSS, including the benefits analysis for SBAS 
implementation in East Africa. The Cost Benefit Analysis is foreseen as the 
next step to support the choice of the technical scenario.  

• The Workshop noted the challenges faced by JPO related to the data
collection from some States for the development of the CBA. 

• The Workshop was apprised of the GAGAN developments and the
possibility to extend services to the MID States. Interested states need to 
approach CAA INDIA for further coordination. 

• The workshop noted that SARPs are available for GBAS CAT I. For CAT
II/III the SARPs are under development.  

• The Workshop was apprised of France experience related to GBAS
implementation, including the outcomes of the Paris CDG GBAS Study, 
which was not very positive in terms of replacement of the current ILSs by 
GBAS, due mainly to low level of fleet equipage, lack of standards (for CAT 
II/III) and need to modify the ATC tools. 

• GBAS implementation is currently not economical for small airports (1
RWY). The cost of 1 GBAS is around 1.5 to 2 M Euros per Station (# cost 
of 3 ILSs). 

• The need for business case before any GBAS implementation, considering
inter-alia, fleet equipage was underlined. 

• It was noted that GBAS CAT I is being implemented in few parts of the
world, however, overall GBAS CAT I deployment remains limited. 

• The Workshop was apprised of the effects of solar radio bursts on GNSS
operations by Prof. Sandro RADICELLA, Abdus Salam International 
Center for Theoretical Physics. 

• As part of the GNSS vulnerability issues, Dr. Adlen LOUKIL, from Tunisia
University made a presentation on Cybersecurity, safety and resilience, and 
the need of developing national Security policy against cyber threats 
including awareness and training programmes. 

• States are encouraged to implement best practices related to GNSS
Vulnerabilities mitigation measures, as per ICAO guidance material, 
including the coordination between CAA and Military Authorities related to 
GNSS interferences. 

• The Workshop was apprised of and supported the MIDANPIRG outcome
related to the reporting of GNSS Vulnerability incidents/ occurrences, 
including the development of a RASG-MID Safety Advisory (RSA) related 
to GNSS vulnerabilities and mitigations measures. 

• The Workshop noted the IATA position with regard to SBAS
implementation. 

• The Workshop reiterated the ANC/12 Recommendations related to GNSS
Vulnerabilities: 
 Recommendation 6/6 – Use of multiple constellations.
 Recommendation 6/7 – Assistance to States in mitigating global

navigation satellite system vulnerabilities. 
 Recommendation 6/8 – Planning for mitigation of global navigation

satellite system (GNSS) vulnerabilities. 
 Recommendation 6/9 – Ionosphere and space weather information for

future global navigation satellite system implementation. 
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• States are encouraged to embrace early benefits from Basic GNSS (ABAS)
implementation (PBN RNP APCH operations). 

• States to keep pace with GNSS global and regional developments, and
explore all possible solutions to achieve the required performance 
objectives, in accordance with the GANP and regional priorities and plans. 

• The regional and national GNSS implementation plans/strategies should be
linked to the regional ASBU implementation Plans approved by the relevant 
PIRG.  

• Airspace users should be involved in the planning of any GNSS
implementation, in order to take into consideration operational needs and 
fleet capabilities. 

5.	 CLOSING

5.1 In closing, Mr. Mohamed Rejeb, Air Navigation and Safety ACAC Expert and 
Mr. Mohamed Smaoui, Deputy Regional Director, ICAO Middle East Regional Office thanked 
the participants for their presence and expressed ACAC/ICAO MID gratitude to the States, EC 
and all the stakeholders from International Organizations/Industry for their valuable 
contributions and excellent support to the Workshop. 

5.2 The participants recognized the usefulness of the event and expressed their 
thanks to ACAC/ICAO MID for organizing such a fruitful Workshop and underlined the 
importance of necessary follow-up actions on the Recommendations & Conclusions mentioned 
above, and the conduct of additional Joint ACAC/ICAO MID Workshops. 

-------------------- 
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EMAIL PHONE NUMBER

MR. MOHAMED REJEB
CIVIL AVIATION

COMMISSION

ACAC AIR NAVIGATION AND AIR 

SAFETY EXPERT
ACAC ACAC mohamed.rejeb65@gmail.com

+212639174697

MR.
FAHD ALAOUI 

HACHMANI
FIRST OFFICER OPERATOR alaoui.fahd@hotmail.com +212667771752

MR. JOUA KHALID FIRST OFFICER OPERATOR joua.khalid@gmail.com +212634640610

MR.
ABDELMAJID 

YAHYAOUI
FIRST OFFICER OPERATOR majidpnt@gmail,com 212666815181

MR. OUKACHA MOAD
FIRST OFFICER/ INSTRUCTOR

A320
OPERATOR oukacha‐moad@hotmail.com +212663006269

MR . HAMDI HASSINA ENNA TRAINING MANAGER  ENNA Hassina_hamidi@hotmail.com +21366192882

Mr.

BANNEKHAL 

ABDELLAKADER
DACM

HEAD AIR NAVIGATION

OFFICE
CAA

a_bannekhal@yahoo.fr

MR. HISHAM TANTAWI
CIVIL AVIATION 

REGULATOR
 HEAD OF AIR NAVIGATION hgpm66@gmail.com  201006068185

MR.
SAMEER HUSSIEN 

EMAM

CIVIL AVIATION

AUTHORITY
 G.M OF AIRSPECE OFFAIRS & AIS

aviation.gov.eg; 

sameremam78@gmail.com +201006022229

MR. BENOIT ROTURIER DGAC GNSS PROGRAM MANAGER

MR . FREDERIC DUALE
THALES ALINEA‐ 

SPACE
SBAS PRODUCT LINE MANAGER

frederic.duale@thalesaleniaspace.co

m
+33534356269

MRS. MUNA AL NADAF  ICAO MID RO/CNS malnadaf@icao.int

MR. SMAOUI MOHAMED
ICAO MID DEPUTY REGIONAL 

DIRECTOR
msmaoui@icao.int

ICAO MID

List of Participants
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CAPT. SABREDDINE SALAA IFALPA RVP AFI/NORTH IFALPA sabrisalaa@hotmail.com +21366132215

MR.
LINGAMANENI SRI

RAMA MOHAN RAO

JOINT GENERAL MANAGER (CNS‐

GAGAN)
lsrmohanrao@aviva.aero +9945066363

MR.

PARAS NATH  

SINGH KUSHWAHA

EXECUTIVE DIRECTOR (CNS‐

PLANNING)
AAI

edcnslchanr@aviva.aero +919811762123

MS.
ANTONELLA DI 

FAZIO
TELESPAZIO PROJECT MANAGER TELESPAZIO antonella.difazio@telespazio.com +390640796329

DR . DANIEL LUDWIE DLC Consultant DLC

PROF. SANDRO RADICELLA UNIVERSITY PROFESSOR rsandro@ictp.it +390402240331

MR. UGO CELESTINO EC
EU SATELLITE NAVIGATION

PROGRAMMES OFFICER
EC COMMISSION ugo.celestino@ec.europa.eu +32596309963

MR . JEHAD FEQIR IATA DEPUTY DIRECTOR IATA faqirj@iata.org +96279511238

MR.
MUSTAPHA MALAM

BOUKARY
GNSS PROGRAM MANAGER

moustapha.boukary@egnos‐

africa.com
0    

MR. SEMOU DIOUF DIRECTOR OF JPO DEPUTY semou.diouf@egnos‐africa.com +221770998338

MR.

HESINE BEN AMOR 

BEN ALOUI AL 

IBRAHIM

GCC
HEAD OF AIR TRANSPORT

DEPARTMENT
KSA

hoalibrahim@gccsg.org +96655000299

MR.
HOUMMADY 

AHMED
LCCTC CEO LCCTC OTHER hoummadyahmed@gmail.com +212607070789

MR. AMIN JABER 
CHIEF OF MAINTENANCE AND

RADAR  DEPARTMENT jabera@beirutairport.gov.lb +9613210291

MR.
KAMAL 

NASSEREDDINE 

CHIEF OF AIR NAVIGATION 

DEPARTMENT atm@beirutairport.gov.lb +961 3 331974

MR.
MUSTAFA 

BENAMMAR
TECHNICAL CONSULTANT LYCAA mustafa.benammar@caa.gov.ly +218925039121

MR. SALEM ELAYANA ATC SUPERVISOR salem.elayana@caa.gov.ly +218913409410
Mrs. BERACHID CHAFIA ATC RABAT/SALE c.berchid@onda.ma +212694702344
 Ms. JAMAA WAHIBA ATC TITEMELLIL w.jaMaa@onda.ma +212670239020
MR. ADNAN EL ASRI ENGINEER

LYBIA

AIR NAVIGATION 

DEPARTMENT

CIVIL AVIATION 

AUTHORITY

ONDA 

INDIA

ITALIAN

JPOJPO

AAI

LEBANON
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MR.
HAMZA 

HMAMOUCHE
ENGINEER hmamouche.hamza@gmail.com

MR .
LAAROUSSI 

ABDELJEBBAR
AIRPORT RABAT a.aaroussi@onda.ma +212694702309

MR.
LAMDAOUAR 

AHMED
AIRPORT RABAT a.lamdaouar@onda.ma +212663047350

MR. SARA TOUIL DGAC ENGINEER Sara.touil@gmail.com +212677307509

MR. YOUSSFI FAICALE ONDA CONCEPTOR f.youssfi@onda.ma +212694702232

MR.
ABDERRAZAKE 

ELMRABET
ONDA CONCEPTOR abderrazak.mrabet@gmail.com

MR. BAKKAS LAMYAE ONDA AIR TRAFFIC CONTROLLER CAA lamyaebakkas@gmail.com +212618181907

MR.
BENHADDOUCH 

MOHAMED

ONDA/AEROPORT 

RABAT

HEAD OF AIR NAVIGATION 

DEPARTMENT mo.benhaddouch@onda.ma +212660100623

MR. MOHAMED ETTEMRI DCA ENGINEER

MR.
MOHAMED 

MOUHSSIM
ONDA CIVIL AVIATION ENGINEER CAA m.mouhssim@onda.ma +212674890955

MR. SAKHI ABDELLAH ONDA CONCEPTOR a.sakhi@onda.ma

MR. TAHERI HAMZA ONDA  ATC TITEMELLIL tahiri.hamza@gmail.com +212669272729

MR.
JOSE‐MARIA 

LORENZO 
ESSP

AVIATION DEVELOPMENT

EXPERT
SPAIN jose‐maria.lorenzo@essp‐sas.eu

MR. AKRAM HYDRI DAC AIR NAVIGATION DIRECTOR OPERATOR akram.hydri72@gmail.com   '+216 58 377 070

DR . ADLEN LOUKIL UNIVERSITY DOCTOR contact@resys‐consultants.com  +22024698208872

PROF. REFAAT CHABOUNI UNIVERTSITY PROFESSOR refaat.chaabouni@gmail.com +21698334107

MR. ABDULMALIK SAEED
CIVIL AVIATION 

AUTHORITY ADEN
ADVISOR TO CAMA YEMEN airnavaden@gmail.com +967773137793

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

ONDA

Morocco

TUNISIA

DCA
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ATTACHMENT B 

Joint ACAC/ICAO MID GNSS Workshop 
Hotel Golden Tulip Farah 

RABAT, MOROCCO, 7‐8 November 2017 
PROGRAMME OUTLINE 

Day 1: 7 November 2017 

Registration 

08:30 – 09:00  Registrations to be completed by 09:00 

Opening and introductory session 

09:00 – 09:15  Welcome and opening remarks 
Mr. Ibrahim Ahmed SHERIF (DG of ACAC)/ 

Mr. Mohamed Smaoui (DRD ICAO MID Office) 

09:15 – 09:30  Setting Objectives of Workshop  Mr. Mohamed REJEB (ACAC Expert) 

09:30 – 10:00  Group Photo & Coffee/Tea break 

Session 1 
GNSS Global & Regional
Developments 

 Moderator – Mohamed REJEB (ACAC) 

10:00 – 10:45  ICAO Global and Regional
Developments related to GNSS 

Mr. Mohamed Smaoui, Deputy Regional Director, 
ICAO MID Office 

10:45 – 11:00  ACAC Strategy Overview 
Mr. Khalid AL MATRAFI ‐ ACAC Chairman GNSS 
WG 

Session 2 
Regional SBAS: EGNOS and SBAS 
Initiative for GCC States, Iraq and 
Yemen 

 Moderator – Mohamed Rejeb (ACAC) 

11:00 – 11:30 
EGNOS status and Roadmap & 
EGNOS extension to EUROMED 

 Mr. Ugo CELESTINO  ‐ EC

11:30 – 12:00  EGNOS service provision   Mr. Jose‐Maria LORENZO ‐ ESSP 

12:00 – 12:30 
SBAS system for GCC, Iraq and
Yemen   Mr. Frederic DUALE ‐ Thales Alenia Space  

12:30 – 13:00 
SBAS system for GCC, Iraq and 
Yemen ‐ Costs and benefits 
evaluation 

 Ms. Antonella DI FAZIO ‐ Telespazio 

13:00 – 14:00  Lunch 



Session 3 
SBAS Initiative in East Africa
and GAGAN 

Moderator –  Mr. Benoit ROTURIER (Direction 
Générale de l'Aviation Civile France) 

14:00 – 14:30  Benefit analysis for a SBAS 
Eastern Africa Module  

 Mr. Semou DIOUF‐ EGNOS AFRICA JPO 
 Mr. Daniel LUDWIG ‐ DLC 

14:30 – 15:30  GAGAN extension to the Gulf 
Region 

 Mr. RAMASUBRAMANIAN ‐ ISRO 

15:30 – 15:45  Coffee/Tea Break 

Session 4  Panel Discussion  Moderator –  Mr. Mohamed REJEB (ACAC) 

15:45 – 16:30 
Discussion (questions &
answers) 

Panellists:  

ICAO‐MID, EC, ESSP, Telespazio, ISRO, EGNOS 
AFRICA JPO, DLC, Thales Alenia Space 

END of Day 1 
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Day 2: 8 November 2017 

Session 5          GBAS implementation   Moderator – Mohamed REJEB (ACAC) 

09:00 – 09:45 
Global and Regional 
Developments related to 

l

Mr. Benoit ROTURIER ‐ Direction Générale de 
l'Aviation Civile France 

09:45 – 10:00  Discussion (questions &
answers)

All 

10:00 – 10:30  Coffee/Tea break 

Session 6 
GNSS vulnerabilities and 
mitigation measures

Moderator –  Mr. Mohamed REJEB (ACAC)

10:30 – 11:00 

The effects of solar radio 
bursts on GNSS 
operations 

 Prof. Sandro RADICELLA ‐  
 Abdus Salem International Center for Theoretical 
Physics 

11:00 – 11:30 
Cyber security, safety and 
resilience – Airline 
perspective

 Dr. Adlen LOUKIL ‐  Cyber security Expert 

11:30 – 12:00 

GNSS vulnerabilities, 
challenges for the 
implementation of SBAS 
in Africa 

 Mr. Moustapha BOUKARY MALAM, EGNOS AFRICA 
JPO  
 Mr. Benoit ROTURIER ‐ Direction Générale de 
l'Aviation Civile France  

12:00 ‐ 12:30 

GNSS vulnerability 
including GPS signal 
interference 

 Mr. Jehad FAQIR ‐  Deputy Regional Director ‐ IATA 
Middle  East & North 

12:30 – 14:30  Lunch 

Session 7   Conclusions and Closing 
Moderators – Mr. Mohamed REJEB (ACAC)
                      Mr. Mohamed Smaoui (ICAO MID)

14:30 – 15:30 
Conclusions and 
Recommendations   All

15:30 – 16:00  Closing Session  
Mr. Mohamed REJEB (ACAC)
Mr. Mohamed Smaoui (ICAO MID) 

END of Workshop 

-END- 
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