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PART | - HISTORY OF THE MEETING
1. PLACE AND DURATION
1.1 The Eleventh meeting of the MIDANPIRG Communication, Navigation and Surveillance

Sub-Group (CNS SG/11) was hosted by Oman Civil Aviation Authority in Muscat, Oman, 16-19 May
2022.

2. OPENING

2.1 The meeting was opened by H.E. Eng. Naif Bin Ali Bin Hamed Al-Abri, who
welcomed the participants to Oman.

2.2 Mr. Al-Abri highlighted that the communication, Navigation and Surveillance is the
backbone of the Air Navigation Systems. He highlighted that Oman realizes the importance of these
activities in support of traffic growth as a result of sustainability through continuous improvement of
safety, security, efficiency and environmental footprint and collaborative effort and cooperation at
national, regional and global levels particularly in terms of ICAO compliancy.

2.3 In closing, Mr. Al-Abri thanked the participants for their presence and wished the
meeting every success in its deliberations and enjoyable stay in Muscat.

3. ATTENDANCE

3.1 The meeting was attended by a total of seventy nine (79) participants, from nine (9) States

(Bahrain, Egypt, Iraqg, Iran, Jordan, Oman, Qatar, Saudi Arabia and Yemen) and two (2) International
Organizations/Industry (IATA and IFATSEA). The list of participants is at the Attachment A.

4. OFFICERS AND SECRETARIAT

4.1 The meeting was chaired by Mr. Saleh Abdullah Al-Harthy, Director of CNS, Public
Authority for Civil Aviation (PACA), Oman. The meeting elected Mr. Yaseen Al Sayed, Air Navigation
Systems Director, Bahrain Civil Aviation Affairs as the Vice-Chairperson of the MIDANPIRG
Communication, Navigation and Surveillance Sub-Group (CNS).

4.2 Mrs. Muna Alnadaf, RO/CNS was the Secretary of the meeting.

5. LANGUAGE

51 The discussions were conducted in English. Documentation was issued in English.
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6. AGENDA
6.1 The following Agenda was adopted:
Agenda Item 1: Adoption of the Provisional Agenda & Election of Chairpersons

Agenda ltem 2; Follow-up on MIDANPIRG/19 Conclusions and Decisions
relevant to CNS

Agenda Item 3: Global Developments related to CNS
Agenda Item 4: CNS planning and implementation in the MID Region

Agenda Item 5: Status of Implementation of ASBU Threads/ Elements related to
CNS

Agenda Item 6: Review of Air Navigation Deficiencies in the CNS Field

Agenda Item 7: Future Work Programme
7. CONCLUSIONS AND DECISIONS - DEFINITIONS
7.1 All MIDANPIRG Sub-Groups and Task Forces record their actions in the form of

Conclusions and Decisions with the following significance:
a) Conclusions deal with the matters which, in accordance with the Group’s terms of
reference, merit directly the attention of States on which further action will be
initiated by ICAO in accordance with established procedures; and

b) Decisions deal with matters of concern only to the MIDANPIRG and its contributory

bodies.
8. LIST OF DRAFT CONCLUSIONS AND DRAFT DECISIONS
DRAFT CONCLUSION 11/1: ACCREDITATION PROCEDURE FOR MID
EXTERNAL COM OPERATORS
DRAFT DECISION 11/2: UPDATE OF THE AMC ROUTING TABLES
DRAFT CONCLUSION 11/3: VALIDATION ARINC ADDRESSEE

DRAFT CONCLUSION 11/4: EXCHANGE OF FLIGHT DATA AND ATS MESSAGES

DRAFT CONCLUSION 11/5: AIDC/OLDI IMPLEMENTATION

DRAFT CONCLUSION 11/6: DATALINK COMMUNICATION WEBINAR
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DRAFT CONCLUSION 11/7: USE OF WIRELESS LINKS FOR CNS MONITORING
AND DATA TRANSMISSION

DRAFT CONCLUSION 11/8: SURVEILLANCE PLAN ACTION GROUP

DRAFT CONCLUSION 11/9: RATS WEBINAR
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PART II: REPORT ON AGENDA ITEMS

REPORT ON AGENDA ITEM 1: ADOPTION OF THE PROVISIONAL AGENDA AND ELECTION OF
CHAIRPERSONS
11 The subject was addressed in WP/1 presented by the Secretariat.

1.2 The meeting decided to extend the Chairmanship of Mr. Saleh Abdullah Al-Harthy,
Director of CNS, Civil Aviation Authority (CAA), Oman.

13 The meeting elected Mr. Yaseen Al Sayed, Air Navigation Systems Director, Bahrain Civil
Aviation Affairs as the Vice-Chairperson of the MIDANPIRG Communication, Navigation and
Surveillance Sub-Group (CNS).

14 The meeting reviewed and adopted the Provisional Agenda as at paragraph 6 of the
History of the Meeting.
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REPORT ON AGENDA ITEM 2: FoLLow-UP ON MIDANPIRG/19 CONCLUSIONS AND DECISIONS
RELEVANT TO CNS

2.1 The subject was addressed in WP/2 presented by the Secretariat. The meeting noted
the status of the MIDANPIRG/19 Conclusions and Decisions relevant to CNS. The actions taken by
States and the Secretariat on the above-mentioned Conclusions and Decisions were reviewed and the
updated list is provided at Appendix 2A.
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REPORT ON AGENDA ITEM 3: GLOBAL DEVELOPMENTS RELATED TO CNS

3.1 The subject was addressed in PPT/3 presented by the Secretariat.

3.2 The meeting was apprised of the ongoing amendments to the ICAO provisions related to
the following, the PFA preliminary review is expected by the end of this year:

- Aeronautical Telecommunications Network using the Internet Protocol Suite
(ATN/IPS) with Voice over IP (VOIP).

- SATCOM Performance Class B systems, offer better overall performance compared
to the existing systems.

- L-Band Terrestrial Data Link System (LDACS).

3.3 The meeting was informed that the final review of the proposed Amendment 93 to Annex
10 — Aeronautical Telecommunications, Volume | — Radio Navigation Aids, regarding support of the
introduction of dual-frequency, multi-constellation (DFMC) global navigation satellite system (GNSS) and
support of ionospheric gradient mitigation for the ground-based augmentation system (GBAS), will be
conducted in June 2022.

3.4 The meeting noted that the Amendment 91 to Annex 10, Volume IV - Surveillance and
Collision Avoidance Systems- will be applicable on 3 November 2022, the amendment concerns the
introduction of newly developed provisions for airborne collision avoidance system X (ACAS X) and a
provision to reduce false ACAS alerts.

3.5 The meeting was informed that the preliminary review of the proposal for amendment
regarding the 24-bit aircraft addresses is expected end of this year.

3.6 The meeting noted that FSMP is discussing some modifications to the ICAO position to the
WRC23 to align with the progresses made by relevant ITU Working Parties, the new ICAO position to the
WRC23 will be finalized by Q1 2023.

3.7 The meeting was informed that FSMP continue its investigation and is striving efforts to
provide States with more guidance on relevant mitigation measures to protect a RADALT from potential
risk of 5G networks as a temporary solutions. Furthermore, FSMP has initiated the development of SARPs
for new Radar Altimeter designs, this require a close coordination with other Standard Making
organizations.
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REPORT ON AGENDA ITEM 4: CNS PLANNING AND IMPLEMENTATION IN THE MID REGION

Outcome of the MIDAMC STG/7 Meeting
AMHS Implementation in Oman

4.1 The subject was addressed in PPT/4 presented by MIDAMC STG Chairman. The meeting
was apprised of the of the successful AMHS implementation between Muscat and Mumbai COM Centers,
testing activities and documents.

4.2 The meeting was apprised of Oman’s plan to migrate to AMHS completely, it was
highlighted that the plan should be reflected to the AMC in coordination with the MIDAMC Team.

4.3 It was agreed that the AFTN/CIDIN/AMHS Routing Directories as well as AMC need to
be updated to reflect the updated connections in Oman.

MIDAMC Operation

4.4 The meeting reviewed and endorsed the Accreditation Procedure for MID External COM
Operators. Accordingly the meeting agreed to the following Draft Conclusion:

DRAFT CONCLUSION 11/1: ACCREDITATION PROCEDURE FOR MID EXTERNAL
COM OPERATORS

That, Accreditation Procedure for MID External COM Operators at Appendix 4A is
endorsed.

4.5 The meeting recalled MIDANPIRG 18/34 and urged States to register to the AMC and
Update the Network Inventory, Routing Tables and Systems Capabilities. In this regard, the meeting urged
States (Libya, Lebanon, Syria, Oman, Kuwait, Sudan and Yemen) to update their data on AMC.

4.6 The meeting agreed to the following Draft Decision to review and update the Routing
Tables:

DRAFT DECISION 11/2: UPDATE OF THE AMC ROUTING TABLES

That,

a) AMC Routing Table Action Group be established to review and update AMC
Routing Directory

b) be composed of:

- the MIDAMC Chairman

- the MIDAMC Team Leader (Jordan)
- Ali Darwish.(Bahrain)

- . Ali Jaber.(Saudi Arabia)
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4.7 The meeting recalled that the MIDAMC platform was withdrawn on 1 April 2021. the
meeting commended Jordan for their efforts during the past 10 years in hosting and managing the MIDAMC
Web Application.

4.8 The meeting agreed on the proposed procedure to register new SITA User address. The
procedure will be reviewed by SITA.

4.9 Saudi Arabia requested ICAO MID Office to followup with SITA on the issue of
establishment of the third SITA regional connection with the SITA Type X Gateway as agreed in the
MIDANPIRG/17 meeting.

4.10 The meeting recalled the successful transition of SITA integration completed in 2019. it
was noted that large scale change in the routing tables of COM Centers in the MID Region has been
activated after the successful transition of SITA AMHS gateway in the MID Region.

411 The meeting recalled that MIDANPIRG/15, through Conclusion 15/30, urged States to
refrain from establishing new AFTN and CIDIN connections at the International level, gradually phase out
the current connections based on AFTN or CIDIN standards, and expedite their AMHS implementation

4.12 The noted for the following existing CIDIN Connections, Bahrain and Saudi Arabia are
working with Cyprus to migrate to AMHS:

- Cyprus, Bahrain
- Cyprus, Jeddah
- Cyprus, Lebanon

4.13 Saudi Arabia requested ICAO MID Support to expedite the implementation of AMHS with
Cyprus.

4.14 The meeting recalled that implementation of the AMHS Extended Service and AMHS
inter-Regional connection are pre-requisite to exchange IWXXM messages and support ROC Operation.
4.15 The meeting reviewed and updated the ROC plan as at Appendix 4B.

4.16 The meeting noted that the COMI ASBU Thread has been identified as priority 1 Thread

for implementation in the MID Region. In this regard, the meeting reviewed and updated the status of
implementation COMI ASBU thread.

417 The meeting was informed that the ICAO EUR/NAT AFS to SWIM Transition Task Force
(AST TF) is in coordination with the Collins Aerospace community (ARINC) to implement an AMHS
gateway between the AMHS community and ARINC.
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4.18 The meeting noted that the first implementation step is to validate the addresses within
ARINC community that are used for sending via the existing AFTN network. Accordingly, the meeting
agreed to the following Draft Conclusion:

DRAFT CONCLUSION 11/3: VALIDATION ARINC ADDRESSEE

That, States are urged to validate the ARINC Users addressee at Appendix 4C by
1 November 2022.

MIP IP Network Project

4.19 The meeting noted the progress done toward implementation of the MID IP Network in the
MID Region. The meeting encouraged States that have not confirmed their interest to join the New PENS
to do so.

OLDI/AIDC Implementation and Challenge

4.20 The subject was addressed in WP/5 and WP/11 presented by Oman and the Secretariat,
respectively. The meeting was apprised of Oman’s Experience on OLDI/AIDC implementation, challenges
and plan.

4.21 The meeting noted the following challenges associated with AIDC/OLDI Implementation
in some of the MID States:

- No prior experience with OLDI/AIDC.
- System compatibility issues. —

- OLDI version compatibility.

- Developing Concept of operation.

- Training ATCOs and ATCAs.

- Cyber Security

- availability of communication links

4.22 The meeting agreed on the need that ICAQ organise a workshop on OLDI/AIDC to provide
a forum for sharing experience and knowledge provision.

4.23 The meeting commended Oman and UAE for sharing their OLDI/AIDC experience with
other MID States.

4.24 The meeting noted the actions taken towards implementation of AIDC between Muscat
and Mumbai. The AIDC testing is still ongoing with VABB. Oman informed the meeting it might
reconsider the implementation of OLDI with Mumbai due to:

- System compatibility issues.

- High possibility confusion due to different concept of operation.

- Media dependencies (Point to Point vs AFTN/AMHS network).

- Different LoA agreements specially on the systems requirements with different States

4.25 The meeting noted that Oman is working with their ATM System provider to resolve the
system Technical issues with Mumbai.
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4.26 The meeting recalled that the ATN-IPS WG5 meeting (Cairo, Egypt, 11-13 March 2013)
noted that the majority of States in the MID Region have either implemented OLDI or are planning to
implement OLDI and have no intention of using only AIDC. Furthermore, the meeting was informed that
the ATN-IPS WGS5 agreed that OLDI implementation should be considered and accepted as Regional
variation of AIDC implementation.

4.27 The meeting recalled the Regional agreement that States that are interfacing with adjacent
Regions may require to support and implement dual capabilities (AIDC and OLDI). And the selected
protocol would be agreed upon bilaterally. As a lesson learned, the meeting agreed that ICAO MID to
coordinate with AFI to explore the possibility of agreement on a common inter-regional protocol and
provide feedback to the CNS SG/12 and ATM SG/XX for further discussion.

DRAFT CONCLUSION 11/4: Exchange of Flight Data and ATS Messages

That, MID States consider to include in the bilateral agreements between adjacent
States technical and operational specifications for the automatic coordination and
exchange of flight data and ATS messages.

4.28 The meeting reviewed the MID Doc 006 - Mid Region Guidance for The Implementation
of AIDC/OLDI and agreed it needs a comprehensive update and a new chapter should be added on AIDC
Testing using Oman provided testing material.

4.29 The meeting noted that Bahrain and Saudi Arabia are in progress of implementing OLDI
connection with adjacent States. It was noted also that Irag ATM Automation system supports AIDC and
OLDI capabilities.

4.30 Based on all the above, the meeting agreed to the following Draft Conclusion:
DRAFT CONCLUSION 11/5: AIDC/OLDI IMPLEMENTATION
That,

a) a Workshop on AIDC/OLDI be organised in 2023;and

b) to review and update the ICAO MID Doc 006 Mid Region Guidance for The
Implementation of AIDC/OLDI during the Workshop for review and endorsement
by MIDANPIRG/20

Introduction of CPDLC Service within Jeddah FIR

4.31 The subject was addressed in WP/6 presented by Saudi Arabia. The meeting was apprised
of the Data Link capabilities & introduction of CPDLC/DCL services in Saudi Arabia.

4.32 The meeting noted that Saudi Arabia is introducing CPDLC service with Jeddah FIR and
Departure Clearance (DCL) at Madinah, Jeddah, Riyadh, Dammam, Abha, and Gassim Towers through
automated assistance for requesting and delivering clearances, with the objective of reducing pilot and
Controller workload.
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4.33 The meeting noted that the Implementation of CPDLC and DCL services are intended as
supplementary means of communication to the use of voice communication and will be used in the context
of non-time-critical communications.

4.34 The meeting noted the following benefits of the CPDLC and DCL services introduction:

* less communication on the ATC frequency;

* increased of airspace and ATC sector capacities;

* more pilot requests can be dealt with simultaneously; and

* reduced probability of miscommunication/misunderstanding (e.g. due call sign
confusion); and Safer frequency changes, hence reduction of loss of communication
events

4.35 The meeting encouraged States to share their experience on datalink services and agreed
to the following Draft Conclusion:

DRAFT CONCLUSION 11/6: DATALINK COMMUNICATION WEBINAR

That, a Webinar on Datalink communication be organised in 2023 in coordination
with the ATM SG.

Oman Experience with 5G Deployment

4.36 The subject was addressed in PPT/9 presented by Oman. The meeting was apprised of
Oman Experience on mitigating potential 5G interference that may impact Radio Altimeter during Aircraft
Operation.

4.37 The meeting was apprised on the actions taken by Oman CAA and commended Oman for

the close coordination with Oman TRA. Furthermore, the meeting encouraged MID States to foster their
coordination and cooperation with their national telecommunication regulatory authorities.

4.38 The meeting noted that no Radio Altimeter interference occurrence reported in Oman.
5G and Radio Altimeter Operation
4.39 The subject was addressed in PPT/8 presented by IATA. The meeting was noted that IATA

has developed a website that includes the Global 5G C-Band status Dashboard and be accessed at:
https://www.iata.org/en/programs/ops-infra/air-traffic-management/5g/

4.40 The meeting noted that IATA provided 5G Centralized Operational, Tactical and Technical
Support to ensure operators, members and working groups, have a single point to address operational,
tactical and technical support related to operating in 5G globally and in particular, ongoing 5G deployment
in the USA. Furthermore, the meeting was apprised of IATA Regional actions and engagement.

Outcome of the RADALT Action Group Meetings

441 The subject was addressed in WP/7 and PPT/24 presented by the Secretariat and Saudi
Arabia respectively.
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4.42 The meeting recalled that MIDANPIRG/19 meeting agreed, through Decision 19/23, to
establish Radio Altimeter (RADALT) Action Group to develop guidance material to protect the aircraft
operations from potential Radio Altimeter interference.

4.43 The meeting noted the actions taken by the RADALT Action Group. Furthermore, the
meeting was informed about a briefing material on the Radio Altimeter and 5G rollout issue has been
disseminated (SL AN7/5.6 & ME3 - 22/045 dated 20 March 2022), to assist States carrying out the
necessary analyses of their operations and developing the necessary mitigation mechanisms to avoid a
decrease in safety. The ICAO MID State Letter is at Appendix 4D.

4.44 The meeting noted that the RADALT Action Group developed a Draft guidance material
to protect the aircraft operations from potential Radio Altimeter interference associated with the deployment
of cellular broadband/5G. the guidance material will be further reviewed by the AG during the
ACAO/ICAQO Frequency Management Workshop (6-10 June 2022, Morocco).

4.45 The meeting recalled MIDANPIRG, through Decision 19/24, agreed that the CNS SG
coordinate with the RASG-MID relevant subsidiary bodies the 5G Safeguarding measures around the
aerodromes to protect RADALT from any interference. In this regard, the meeting agreed to request RASG
relevant Subsidiary body to include the 5G interference with RADALT in the RASG ASRT report, edition
12 as one of the emerging risks that will require close coordination between regulators and providers of
telecommunication services and adherence to recommendations set to ensure protection of radio altimeter
equipment on board aircraft.

4.46 The meeting commended the RADALT AG for their efforts and dedication.
WRC23
4.47 The subject was addressed in WP/10 presented by the Secretariat. The meeting recalled

that ICAO position to WRC23 was disseminated to all States (ref. ICAO SL E 3/5-21/37). The meeting was
informed that the WRC23 will be organised in November 2023 in Abu Dhabi, UAE.

4.48 The meeting was apprised of items for which aviation is seeking an action for WRC-23.
However, the meeting was informed that FSMP is discussing some modifications to the ICAO position to
align with the progresses made by relevant ITU Working Parties, which will be finalized by Q1 2023.

4.49 In order to ensure that decisions taken by the WRC23 conference are in favour of the
aeronautical requirements, the meeting urged State:

a) in preparing their proposals to the ITU WRC-23, include, to the maximum extent
possible, the material contained in the Appendix 4E;

b) undertake to provide for aviation authorities to fully participate in the development of
States’ positions to ensure support for the ICAO Position at the WRC-23;

c) include representatives of their civil aviation administrations and experts from aviation
in their national delegations to the extent possible, when participating in the ITU-R and
Regional preparatory activities for WRC-23; and

d) ensure, to the extent possible, that their delegations to the WRC-23 include
representatives of their civil aviation administrations.
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Use of Wireless Links for Navigation Status Monitoring and Transmission of Surveillance Data

4.50 The subject was addressed in WP/16 presented by Saudi Arabia. The meeting was apprised
of the use of Microwave Line of Sight (LoS) Links to monitor navigational aids at certain aerodromes and
to transfer surveillance data for the provision of approach service within Jazan TMA. The meeting was
informed about the methodology used to validate the solutions proposed by the operators of Microwave
LOS links. The meeting agreed to develop guidance material on the usage of wireless Links for the
connectivity and monitoring and control of CNS facilities. Accordingly, the meeting agreed to the following
Draft Conclusion:

DRAFT CONCLUSION 11/7: USE OF WIRELESS LINKS FOR CNS MONITORING
AND DATA TRANSMISSION

That, the UWLCNS Action Group be:

a) Established to develop guidance material on the Use of Wireless links for CNS
monitoring and data Transmission; and

b) Composed of:
- Luay Beshawri( Saudi Arabia)
- Esmaeil Mahgoli (Iran)
- Sadiqg Allawati (Oman)
- Ali Alabri (Oman)
- lbrahim Faraj (Jordan)

Update on GNSS Interferences

4,51 The subject was addressed in PPT/12 presented by IATA. The meeting was apprised of
the updated statistics on GNSS interference incidents in the MID Region. The meeting noted that Iraq, Iran
and Jordan have the highest number of reported GNSS incidents.

4.52 The meeting recalled that ICAO MID in coordination with IATA conducted a meeting with
Irag and Turkey on GNSS interference, the meeting agreed on the need for a follow-up call with the relevant
parties.

4.53 The meeting recalled MIDANPIRG Conclusion 19/24 and urged states that have frequent
unresolved GNSS issue to implement the conclusion and report infringements of the ITU radio regulations.

MIDANPIRG CONCLUSION 19/4: REPORTING OF GNSS RFI To ITU
That, States are invited to report frequent GNSS radio frequency interferences to
ITU Radio-communication Bureau (ITU-BR), describing GNSS RFI impact either in

their State or reported by their registered aircraft.

454 The meeting agreed that IATA and MID Office should review and update the RASG-MID
safety advisory on GNSS vulnerabilities (RSA 14) and present it to RASG-MID/10 for endorsement.



CNS SG/11-REPORT
4-8

4.26 The meeting agreed to discuss the feasibility of using the ADS-B as GNSS RFI monitoring
during the emerging Surveillance Symposium (5-7 September 2022).

Outcome of MICA Webinar

4.55 The subject was addressed in PPT/13 presented by the Secretariat. The meeting was
apprised of the outcome of the MICA Webinar that was conducted 19-20 October 2021.

4.56 The meeting urged States to the following:

- nominate MICA focal point(s) if have not done so;

- coordinate allocation of Interrogator Code to Mode S radar with MICA Cell;
- confirm implementation of MICA Code once implemented on system; and

- report any codes conflict to ICAO MID and MICA cell.

Outcome of ADS-B Webinar
4.57 The subject was addressed in PPT/14 presented by the Secretariat. The meeting was

apprised of the outcome of ADS-B Webinar (16-17 November 2021). The meeting agreed on the need to
update the MID Region Surveillance Plan with the outcome of the ADS-B Webinar.

ADS-B Plans for Oman

4.58 The subject was addressed in WP/15 presented by Oman. The meeting was apprised of
Oman experience and plan on ADS-B implementation.

4.59 The meeting noted that Oman will use the ground based ADS-B as a gap filler to non-radar
coverage areas and as a supplementary means of surveillance.

4.60 The meeting noted that ADS-B is implemented widely in the MID region as a
supplementary or backup surveillance source.

4.61 The meeting highlighted that the MID Region suffer from GNSS interferences which could
impact significantly the performance and credibility of the use of ADS-B. however, implementation of the
dual frequency multi- constellation GNSS will make the ADS-B more resilient.

4.62 The meeting encouraged States to share Radar and ADS-B surveillance data.

New Radar System in Jordan

4.63 The subject was addressed in WP/24 presented by Jordan. The meeting was informed that
Jordan has installed new Radar and Radome in order to protect radar antenna from severe weather
conditions especially high wind speed and to extend the life span of the antenna.

4.64 The meeting requested the MID Office to coordinate with EUROCONTROL in order to

explore the use— Surveillance Analysis Support System for ATC (SASS-C) for MID States as of the Radar
performance assessment tool.
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Review of the MID Region Surveillance Plan
4.65 The subject was addressed in WP/17 presented by the Secretariat.
4.66 The meeting recalled that MIDANPIRG/19 meeting, through Decision 19/26, tasked the

CNS SG in coordination with the ATM SG to update the MID Region Surveillance Plan (MID Doc 013),
with the outcome of the ADS-B Webinar and MID States’ experience in ADS-B implementation.

4.67 The meeting reviewed the MID Region Surveillance plan and agree that it needs
comprehensive review. Accordingly the meeting agreed to the following Draft Conclusion:

DRAFT CONCLUSION 11/8: SURVEILLANCE PLAN ACTION GROUP
That, the Surveillance Plan Action Group be:
a) established to review and update the MID Region Surveillance plan; and

b) composed of:
- CNS Chairman
- Sara Hussain (Bahrain)
- Khaled AlTanani (Oman)TDB (Oman)
- Seyed Ismaeil (Iran)
- Ahmad Abdelwahab (Egypt)
- lbrahim Faraj (Jordan)
- Jehad Fagqir (IATA)

- ICAO MID
4.68 The Revised MID Region Surveillance plan should be presented to the ATM SG, CNS
SG/12 and MIDANPIRG/20 for review and endorsement.
ANS Cyber Security
4.69 The subject was addressed in WP/19 presented by Egypt. The meeting recalled the cyber

security activities in the MID Region.

4.70 The meeting noted that gap analysis conducted by Egypt between the ICAO cyber security
strategy and ICAQO cyber security action plan, the current implementation level in the MID Region, and
proposal to develop guidelines for the implementation of ANS Cyber Security.

4.71 The meeting agreed to task the Air Navigation Cyber Security Working Group (ACS WG)
to conduct in depth GAP analysis and propose action to the CNS SG/12 meeting.

4.72 The meeting encouraged States to participate in the planned ANS cyber Security table top
exercise in October 2022 in Amman, Jordan.

4.73 The meeting discussed the need to share experience on cyber threats and incidents, in this
regard, the meeting recalled that UAE developed and hosted ATM data cyber security portal. The meeting
tasked the ACS WG to review the portal and propose solution to enhance its use in the MID Region.
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4.74 The meeting was informed about ACAO cyber security Working Group, the meeting
agreed to coordinate actions in order to avoid efforts duplication.

4.75 The meeting tasked the ICAO MID Office to send a State letter to request States” ACS WG
focal points update.

Use of Remote and Virtual TWR (RVT) for the Provision of ATS at Alula Intl. Airport

4.76 The subject was addressed in WP/18 presented by Saudi Arabia. The meeting was apprised
of Saudi experience on the implementation of remote aerodrome ATS.

4.77 The meeting noted that Saudi’s plan covers the new Red sea aerodrome (OERD) and other
existing aerodrome with no ATS facility. Al-Ula Virtual Tower System (VTS) is the first project which
covers designing, installing, testing and commissioning of facilities to be used for provision of ATS at Al-
Ula International airport (OEAO) remotely from a Remote-Control Centre located at the new Jeddah ATC
TWR.

4,78 The meeting agreed that implementation of remote aerodrome ATS service may be
considered as significant improvement for aerodromes with no ATS or where ATS is available during
limited operational working hours.

4.79 The meeting noted that visual surveillance system and the data transmission links constitute
the most critical enabler as aeronautical mobile service (air-ground communication) and surface movement
control service voice communication (ground-ground communications), as well as monitoring and
operating of systems/equipment on the aerodrome (e.g. camera management, aerodrome lights and
navigation aids systems) would rely on the visual presentation and the communication links for the
provision of safe aerodrome ATS service.

4.80 The meeting was informed that Qatar has similar ongoing project. Accordingly, the
meeting requested Qatar and Saudi Arabia to provide CNS SG/12 with the experience gained and lessons
learned

4.81 The meeting agreed that the MID Region Surveillance plan need to be updated and a new
chapter on Visual surveillance should be developed.

4.82 The meeting agreed that the CNS infrastructure for the remote tower should be addressed
during the Emerging surveillance symposium, and a webinar be conducted in 2023 in coordination with the
ATM SG. Accordingly the meeting agreed to the following Draft Conclusion:

DRAFT CONCLUSION 11/9: RATS WEBINAR

That, a Webinar on Remote ATS Tower be organised in 2023 in coordination with the
ATM SG;

4.83 The meeting agreed that MID States to share information on the actions taken to comply
with upcoming ICAO SARPs and PANS amendments affecting CNS facilities and services; and discuss
acceptable means of compliance ensuring the effective level of implementation of these amendments.
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REPORT ON AGENDA ITEM5:  STATUS OF IMPLEMENTATION OF ASBU THREADS/ELEMENTS
RELATED TO CNS

51 The subject was addressed in PPT/20 presented by the Secretariat. The meeting recalled
MIDANPIRG Conclusion 19/6 regarding the Web-based MID Region Air Navigation Report (2022).
The meeting reviewed and updated the status of Priority 1 ASBU Threads/Elements related to CNS and
encouraged States to provide Success Stories to be included in the Web-Based MID AN Report for
2022.

5.2 The meeting was apprised of the 6-steps Performance Management Process (PMP), the
meeting encouraged States to develop their National Air Navigation Plan using the 6- steps PMP.
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REPORT ON AGENDA ITEM 6: REVIEW OF AIR NAVIGATION DEFICIENCIES IN THE CNS FIELD

Oman Yemen Deficiency on Voice Circuits

6.1 The subject was addressed in WP/22 presented by Oman. The meeting recalled that the
ATS direct speech circuit between Muscat and Sana'a has been down for over two decades due to
technical issue. It was noted that Oman has submitted the corrective action plan on MANDD.

6.2 The meeting was informed that Oman re-established the ATS Direct speech with Sanaa
ACC. Accordingly, the meeting agreed to eliminate the deficiency from the MANDD.

6.3 Iran proposed to use the internet (IPsec) for Voice and data communication in case that
the establishment of direct ATS speech is not possible due to the lack of required infrastructure as
alternative measure.

CNS Deficiencies in the MID Region
6.4 The subject was addressed in WP/21 presented by the Secretariat. The meeting

reviewed and updated the list of deficiencies in the CNS field as reflected in the MID Air Navigation
Deficiency Database (MANDD) at: https://mandd.icao.int.

6.5 The meeting urged States to implement the provisions of the MIDANPIRG/15
Conclusion 15/35 and provide updates on the status of their deficiencies using MANDD.

6.6 The meeting noted that during MIDANPIRG/19 meeting reviewed the proposal of the
ASPIG/3 meeting on MID Air Navigation Deficiencies Management Process (MID AND-MP). The
meeting recalled that MIDANPIRG/19 tasked all Sub Groups to study the proposal and provide their
feedback to MIDANPIRG/10 meeting. In this regard, the meeting agreed that the CNS Chairmen and
the Secretariat to review and study the proposal and share their feedback through correspondence with
all CNS members for further review and comment.


https://mandd.icao.int/
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REPORT ON AGENDA ITEM 7: FUTURE WORK PROGRAMME

7.1 The subject was addressed in WP/23 presented by the Secretariat.
7.2 The meeting received with appreciation Jordan’s offer to host the CNS SG/12

meeting. It was agreed that the next CNS SG/12 is tentatively scheduled to be in March 2023 and be
held back-to-back with the MIDAMC STG/9.
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REPORT ON AGENDA ITEM 8. ANY OTHER BUSINESS

8.1 The meeting visited Muscat ACC Center and was apprised of different CNS
technologies deployed.

8.2 The meeting commended Oman’s efforts in advancing CNS facilities and their
endeavors to provide regular, safe and efficient air navigation services.
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FOLLOW-UP ACTION PLAN ON MIDANPIRG/19 CONCLUSIONS & DECISIONS
CONCERNS/
No. CONCLUSIONS AND DECISIONS CHALLENGES T oDBEEL|Ir\\1/|ETF:2'ErH|;LE)/BY TARGET DATE STATUS/REMARKS
(RATIONALE)
C. 19/4 | REPORTING OF GNSS RFI TO ITU
That, States are invited to report frequent GNSS radio frequency | Frequent unresolved | Reports to States 2022 SL Ref.: AN 7/30.21 & ME 3-
interferences to ITU Radio-communication Bureau (ITU-BR), | GNSS RFI ITU-BR 22/064 dated 12 April 2022
describing GNSS RFI impact either in their State or reported by their (Replies:
registered aircraft.
C.19/5 | WEB- BASED MID AIR NAVIGATION REPORT (2021)
That, the Web-based MID Air Navigation Report (2021) is Report to the status | Web-based ICAO Feb, 2022 Web-based MID AN report was
endorsed. of ASBU MID AN endorsed
implementationin | Report 2021 https://www.icao.int/MIDA
tzf:)ez'i’”D Region for NReport/Pages/default.aspx
C.19/6 | WEB-BASED MID REGION AIR NAVIGATION REPORT (2022)
That, in order to prevent the Non-RVSM approved aircraft from | Report to the status | Web-based ICAO May, 2022
operating within the MID RVSM airspace: of ASBU MID AN
implementation in Report 2022

That,
a) States be urged to provide the ICAO MID Office with:

i) relevant data necessary for the development of the MID
Region Air Navigation Report (2022) (Status of ASBU
Implementation), by 1 December 2022;

ii) the data necessary for the measurement of the KPIs (01, 02,
13 and 14) for the period June & July 2022, by the 1
October 2022; and

b) the MID Air Navigation Report (2022) be
presented to the MIDANPIRG/20 for
endorsement.

the MID Region for
2022



https://www.icao.int/MIDANReport/Pages/default.aspx
https://www.icao.int/MIDANReport/Pages/default.aspx
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CONCERNS/
No. CONCLUSIONS AND DECISIONS CHALLENGES T ODBEEL:’\\I/IETT:E;E[E)/BY TARGET DATE STATUS/REMARKS
(RATIONALE)
C. 19/21 | REDUCED CHANNEL SPACING FOR VHF NAV Ongoing
That, the ICAO MID Office, process a proposal for amendment to | To reduce the PfA ICAO May 2022
the MID ANP Volume Il, CNS Specific Requirements to implement | channel spacing for
reduced channel spacing for Radio Navigation Aids. VHF NAV
D. 19/22 | TORS OF THE FREQUENCY MANAGEMENT WORKING GROUP
That, the Terms of Reference of the Frequency Management WG Revised TOR
be updated as at Appendix 5.8A.
D. 19/23 | RADALT AcCTION GROUP
That, the Radio Altimeter (RADALT) Action Group be: To develop guidance RADALT AG July 2022 SL Ref.: AN 7/5.6 & ME3-22/045
guidance material material on dated 11 April 2022
a) established to develop guidance material to protect the aircraft | on protecting protecting
operations from potential Radio Altimeter interference [ RADALT RADALT Ongoing
associated with the deployment of cellular broadband/5G | Operation from Operation
ground infrastructure near the bands used by RADALT; and potential 5G from potential
interference 5G
b)  composed of: interference

Ridha Dridi, (Saudi Arabia, Rapporteur);
Khaled Alhazmi (Saudi Arabia)
Fares A. Alzahrani (Saudi Arabia)
Abdullaziz Hussain (Saudi Arabia)
Mohammed Kamal (Egypt);

Nevin Askar (Jordan);

Talal Al Jasmi (UAE);

Jehad Faqir (IATA);

Hecham Bennani (ACAOQ);

Gerlof E Osinga (Boeing)

ICAO MID RO/CNS
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CONCERNS/
No. CONCLUSIONS AND DECISIONS CHALLENGES T oDBEEL|Ir\\1/|ETF:2$:;LE)/BY TARGET DATE STATUS/REMARKS
(RATIONALE)
D. 19/24 | 5G SAFEGUARDING MEASURES Ongoing
That, the CNS SG coordinate with the RASG-MID relevant Coordination CNS SG 2022
subsidiary bodies the 5G Safeguarding measures around the with RASG-
aerodromes to protect RADALT from any interference. MID regarding
59
Safeguarding
measures
C. 19/25 | STATISTICS ON ADS-B EQUIPAGE LEVEL Ongoing
That the MIDRMA Board explore the possibility to extend the | to provide of MIDRMAto |MIDRMA 2022
functions and responsibilities of the MIDRMA to include the | information on the provide of
collection and sharing of information on the level of ADS-B | level of ADS-B information on
equipage of the registered fleet and all flights operating from/to or | equipage the level of ADS
through the MID RVSM airspace. B equipage
D. 19/26 | MID REGION SURVEILLANCE PLAN Ongoing
That, the CNS SG, in coordination with the ATM SG update the 2022
MID Region Surveillance Plan (MID Doc 013) considering the | To update the MID | Updated MID |CNS SG
outcome of the ADS-B Webinar and MID States’ experience in | region SUR plan Region SUR
ADS-B implementation. with global plan

developments
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Seventh Meeting of the MID ATS Messaging Management Centre
Steering Group (MIDAMC STG/7)
(Muscat, Oman, 15-16 May 2022)

Accreditation Procedure for

MID External COM Operators
By MIDAMC




AR ATS Messaging Management Centre

AMC USER ACCREDITATION PROCEDURE FOR MID COM CENTERS

O All MID COM centers are considered as External COM Operators.

L The accreditation procedures found in Para (2.5.2) in ATS Messaging
Management Manual (EUR Doc 021) are no longer applicable to MID
COM centers.

U The MID AMC Team has developed new accreditation procedures for
MID External COM Operators after stopping MID AMC website in April
2021 .

T 2
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The updated Accreditation of MID External COM Operators

0 Each MID COM Centre shall be allowed to designate one External COM
Operator + two backup associated to its COM Centre.

U The External COM Centre should firstly register an account in the
OneSky Online Extranet using the following link :

https://ext.eurocontrol.int/elsh/registerNewUserForApplication.do?euroco
ntrolresourceid=amc users




AR ATS Messaging Management Centre

CneSky Online

Contact detsils

First name *
Last name *
Job title
Work e-mail *
Confirm Work e-mail *
Phone *
Mobile
Your organisation *
Your department
Gender *

Select your gender
Language *

Select your language

Business justification

Business justification *

Extranet registration

Address

Addrass *

Postcode ® City *

Country *

Select your country Ao

Login details

Usermame *

Suggest

h:

ng on "5t

ave at least B characters. You can
t. You can =

Choose your usemame: your ussmame m
ask
mo

Password *

Re-type password *

=351 contain @ lower caze letter. 3]t
contain a special characier,




AR ATS Messaging Management Centre

O The External COM Centre request an account activation of the registered users by
sending an email to MID AMC Team with a CC to the CNS Officer of the ICAO
Middle East Regional Office including the following information :

W OneSky username w Telephone |Main or Backup ?




AR ATS Messaging Management Centre

U The request is endorsed by the CNS Officer of the ICAO Regional Office
& MID AMC Team.

U The MID AMC Team will add the new External COM operators in the
Network inventory, Person & Contacts on Day 1 of the next AIRAC cycle
(when the AMC entry phase is open ).

d The MID AMC Team submit a request of account activation to
EUROCONTROL who accepts the request;

O The External COM Centre is notified by the MID AMC team when the
request is approved and the account is active.

T 6
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APPENDIX 4B
APPENDIX 4B
MID ROC Plan
AMHS Plan for ROC in Jeddah and Bahrain
Task Timeframe Ass![gc])ned Champion Status
AMHS Intra-regional Trunk Connections

1 | Establish Jeddah — Beirut 1P | Jul 2015 Saudi IM Completed
Network. Lebanon MS

o | Establish Bahrain — Beirut IP | Feb2016 | Bahrain YH Completed
Network. Lebanon MS

3 | Establish Cairo — Beirut 1P| July2016 | Egypt | AF/MR Completed
Network. Lebanon MS

4 | Establish Bahrain — Jeddah |P | Mar2016 | Bahrain IM Completed
Network. Saudi YH

5 | Perform the Interoperability July 2015 | Saudi 1B Completed
test between Jeddah and Lebanon MS
Beirut COM Centers.

6 Perform the Interoperability Bahrain MS Completed
test between Bahrain and | July 2016 | Lebanon YH
Beirut COM Centers.

7 Perform the Interoperability | July 2016 Egypt | AF/TZ/MR | Completed
test between Cairo and Beirut Lebanon MS/EK
COM Centers

8 Perform the Interoperability | 15 October | Bahrain YM Completed
test between Bahrain  and 2020 Saudi AA
Jeddah COM Centers.

9 Perform the Pre-operational | July2015 Saudi IM Completed
test between Jeddah and Beirut Lebanon MS
COM Centers.

10 Perform the Pre-operational | July 2016 Bahrain YH Completed
test between Bahrain  and Lebanon MS
Beirut COM Centers.

11 Perform the Pre-operational March Egypt AF/ /MR | Completed
test between Cairo and Beirut 2017 Lebanon MS/EK
COM Centers.

12 Perform the Pre-operational | 25 October | Bahrain YM Completed
test between Bahrain  and 2020 Saudi IM
Saudi COM Centers.

13 Place the AMHS link into | July 2015 Saudi IM Completed
operation between Jeddah and Lebanon MS/EK | July, 2015
Beirut COM centers, and MID MN
updating the Routing tables. AMC

14 Place the AMHS link into Bahrain YH Completed
operation between Bahrainand | July 2016 | Lebanon MS/EK | On 3/5/2016
Beirut COM centers, and MID MN
updating the Routing tables. AMC

15 Place the AMHS link into | April 2017 Egypt | AF/TZ/MR | completed
operation between Cairo and Lebanon MS/EK
Beirut COM centers, and MID MN
updating the Routing tables. AMC
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AMHS Plan for ROC in Jeddah and Bahrain

test between Nicosia and

Beirut COM Centers.

Task Timeframe Ass![%ned Champion Status
AMHS Intra-regional Trunk Connections

16 Evaluate the Trunks | Q4 2021 Bahrain YH
connections bandwidth and Beirut MS/EK
increase it if required between Cairo AF/TZ
(Bahrain, Beirut, Cairo and Jeddah IM
Jeddah).

The AMHS Interconnection with EUR Region
Depends on Nicosia and Athens

17 Establish Cairo — Tunis IP | March2016 AF/TZIMR | completed
Network. July 2016 IB/MA

18 Establish Nicosia — Beirut IP | Q3 2021 MS/EK | Lebanon is ready
Network. to connect

19 Establish Nicosia — Jeddah IP | Q3 2021 IM Saudi Arabia is
Network. ready to connect

20 Establish Bahrain — Nicosia IP | Q3 2021 AD Bahrain is ready
Network. to connect

21 Establish Cairo — Athens IP | Dec 2016 AF/TZ/IMR | completed
Network.

29 Perform the Interoperability | April 2016 AF/ IMR
test between Cairo and Tunis August IB/MA | Completed
COM Centers. 2016

23 Perform the pre operational test | Q3 2016 AF/ IMR
between Cairo and Tunis COM IB/MA | Completed
Centers.

o4 Place the AMHS link into | Aug 2016 AF/ /IMR | completed
operation between Cairo and IB/IMA
Tunis COM Centers, and
updating the Routing tables.

o5 Perform the Interoperability | Mar 2017 AF/TZIMR | completed
test between Athens and Cairo IB/MA
COM Centers.

26 Perform the Interoperability Q32021 AD Bahrain is ready
test between Bahrain  and to connect
Nicosia COM Centers.

27 Perform the Interoperability Q32021 IM Saudi Arabia is
test between Nicosia and ready to connect
Jeddah COM Centers.

28 Perform the Interoperability Q32021 MS/EK | Lebanon is ready
test between Nicosia and to connect
Beirut COM Centers.

29 Perform the Pre-operational | Mar 2017 AF/TZIMR | Completed
test between Athens and Cairo
COM Centers.

30 Perform the Pre-operational Q32021 YH Bahrain is ready
test between Bahrain  and to connect
Nicosia COM Centers.

31 Perform the Pre-operational Q32021 MS/EK | Lebanon is ready

to connect
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AMHS Plan for ROC in Jeddah and Bahrain

Task

Timeframe

Assigned
to

Champion

Status

AMHS Intra-regional Trunk Connections

32

Perform the Pre-operational
test between Nicosia and
Jeddah COM Centers.

Q32021

IM

Saudi Arabia is
ready to connect

33

Place the AMHS link into
operation between Athens and
Cairo COM Centers, and
updating the Routing tables.

Q1 2017

MIDAMC
AF/ /MR

Completed

34

Place the AMHS link into
operation between Bahrain and
Nicosia COM Centers, and
updating the Routing tables.

Q32021

MID AMC
YH

35

Place the AMHS link into
operation between Nicosia and
Jeddah COM Centers, and
updating the Routing tables.

Q32021

MID AMC
IM

36

Place the AMHS link into
operation between Nicosia and
Beirut COM Centers, and
updating the Routing tables.

Q32021

MS/EK

37

Evaluate the inter-region
connections  bandwidth and
increase it if required.

Q32021

MID AMC

38

Transition of all regional
AFTN/CIDIN Connections to
AMHS.

Q32021

Bahrain
UAE

3 intra-regional
CIDIN
connection
remains




Continent Country CIATC Dest Country ICAO Dest

AF EG HEAL  Egypt  HEALYFYX
AF EG HEAL  Egypt HEALZAZR
AF EG HEAL  Egypt  HEALZAZX
AF EG HEAL  Egypt  HEALZIZX

AF EG HEAL  Egypt  HEALZPZX
AF EG HEAL  Egypt  HEALZQZX
AF EG HEAL  Egypt  HEALZRZX
AF EG HEAL  Egypt  HEALZTZX

AF EG HEAT  Egypt  HEATYFYX
AF EG HEAT  Egypt HEATZAZR
AF EG HEAT  Egypt  HEATZIZX

AF EG HEAT  Egypt  HEATZOZX
AF EG HEAT  Egypt  HEATZPZX
AF EG HEAT  Egypt  HEATZQZX
AF EG HEAT  Egypt  HEATZRZA
AF EG HEAT  Egypt  HEATZTZX
AF EG HEAX  Egypt  HEAXYFYX
AF EG HEAX  Egypt  HEAXZATC
AF EG HEAX  Egypt HEAXZAZR
AF EG HEAX  Egypt  HEAXZDZX
AF EG HEAX  Egypt  HEAXZIZX

AF EG HEAX  Egypt  HEAXZPZX
AF EG HEAX  Egypt  HEAXZQZS
AF EG HEAX  Egypt  HEAXZRZA
AF EG HEAX  Egypt  HEAXZTZX
AF EG HEBA  Egypt  HEBAHIHX

AF EG HEBA  Egypt  HEBAHTHX
AF EG HEBA  Egypt  HEBAKDYX
AF EG HEBA  Egypt  HEBAYDYX
AF EG HEBA  Egypt  HEBAYFYX
AF EG HEBA  Egypt  HEBAYFZX
AF EG HEBA  Egypt  HEBAYUYX
AF EG HEBA  Egypt HEBAZATC
AF EG HEBA  Egypt HEBAZATK
AF EG HEBA  Egypt  HEBAZAZR
AF EG HEBA  Egypt  HEBAZAZX
AF EG HEBA  Egypt  HEBAZIZX

AF EG HEBA  Egypt  HEBAZPZX
AF EG HEBA  Egypt  HEBAZQZX
AF EG HEBA  Egypt HEBAZRZA
AF EG HEBA  Egypt  HEBAZRZX
AF EG HEBA  Egypt HEBAZTZA
AF EG HEBA  Egypt HEBAZTZQ
AF EG HEBA  Egypt  HEBAZTZX
AF EG HEBA  Egypt  HEBAZXZX
AF EG HEBA  Egypt  HEBAZYZX
AF EG HEBL  Egypt  HEBLYFYX

AF EG HEBL  Egypt HEBLZAZR
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HECPZPZX
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HEDKZTZX
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HLLBZACC
HLLBZPZX
HLLBZQZX
HLLBZTZX
HLLMAAWX
HLLMYDYX
HLLMYXYX
HLLMZAZX
HLLMZPZT
HLLMZPZX
HLLMZTZX
HLLQYFYX
HLLQZIZX
HLLQZPZX
HLLQZQZX
HLLQZRZX
HLLQZTZX
HLLTLNKW
HLLTLNWW
HLLTYAYA



AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF

LY
LY
LY
LY
LY
LY
LY
LY
LY
LY
LY
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD

HLLT
HLLT
HLLT
HLLT
HLLT
HLLT
HLLT
HLMS
HLMS
HLMS
HLZN
HSAT
HSAT
HSDN
HSDN
HSDN
HSDZ
HSDZ
HSFS
HSFS
HSFS
HSFS
HSFS
HSFS
HSFS
HSFS
HSFS
HSMN
HSMN
HSNN
HSNN
HSOB
HSOB
HSOB
HSPN
HSPN
HSPN
HSPN
HSPN
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS

Libya

Libya

Libya

Libya

Libya

Libya

Libya

Libya

Libya

Libya

Libya

Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan

HLLTYAYL
HLLTYAYX
HLLTYFYX
HLLTYTYX
HLLTZPZX
HLLTZQZX
HLLTZTZX
HLMSZPZX
HLMSZQZX
HLMSZTZX
HLZNPZPX
HSATZPZX
HSATZTZX
HSDNYSYX
HSDNZPZX
HSDNZTZX
HSDZZPZX
HSDZZTZX
HSFSYAYX
HSFSYMYX
HSFSYSYX
HSFSYZYX
HSFSZDzX
HSFSZPZX
HSFSZQZX
HSFSZRZX
HSFSZTZX
HSMNZPZX
HSMNZTZX
HSNNZPZX
HSNNZTZX
HSOBYSYX
HSOBZPZX
HSOBZTZX
HSPNYSYX
HSPNZPZX
HSPNZQZX
HSPNZRZX
HSPNZTZX
HSSSATSK
HSSSATSX
HSSSATSZ
HSSSYAYG
HSSSYAYX
HSSSYFYX
HSSSYMYX
HSSSYNYX
HSSSYXYX
HSSSYZYX



AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
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AF
AF
AF
AF
AF
AF
AF
AF
AF
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SS
SS
SS
SS
SS
SS
SS
SS
SS
SS
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE

HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS
HSSS

HSSJ

HSSJ

HSSJ

HSSJ

HSSJ

HSSJ

HSSJ

HSSJ

HSSM
HSSM
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAA
OMAD
OMAD
OMAD
OMAD
OMAD
OMAD
OMAL

Sudan HSSSzZDzX
Sudan HSSSZEZX
Sudan HSSSZFzX
Sudan HSSSzZGzX
Sudan HSSSZPzZX
Sudan HSSSZQzP
Sudan HSSSZQZS
Sudan HSSSzZQZT
Sudan HSSSZQzZX
Sudan HSSSZRZA
Sudan HSSSZRzZX
Sudan HSSSZTSX
Sudan HSSSZTZX
Sudan HSSJAPVD
Sudan HSSJYDYX
Sudan HSSJYSYX
Sudan HSSJZAZX
Sudan HSSJZFZX
Sudan HSSJZPZX
Sudan HSSJZQzZX
Sudan HSSJZTZX
Sudan HSSMZPZX
Sudan HSSMZTZX
United Ars OMAAAZPZ
United Ara OMAAETDX
United Ara OMAAYAYA
United Ara OMAAYAYX
United Ars OMAAYNY X
United Ars OMAAYRYX
United Ars OMAAY XYL
United Ara OMAAYXYX
United Ara OMAAZAAX
United Ara OMAAZAXX
United Ara OMAAZAZT
United Ars OMAAZAZX
United Ara OMAAZDZX
United Ara OMAAZPAX
United Ars OMAAZPZX
United Ara OMAAZQZX
United Ara OMAAZRZX
United Ara OMAAZTAZ
United Ara OMAAZTZX
United Ara OMADYOQYX
United Ara OMADZAZX
United Ara OMADZPZX
United Ara OMADZQZX
United Ara OMADZRZX
United Ars OMADZTZX
United Ars OMALYFYX



AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE

OMAL

OMAL

OMAL

OMAL

OMAL

OMAL

OMAM
OMAM
OMAM
OMAM
OMAM
OMAM
OMAM
OMAM
OMBY
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDB
OMDM
OMDM
OMDM
OMDM
OMDM

United Ara OMALZAZX
United Ara OMALZIZX
United Ara OMALZPZX
United Ars OMALZQZX
United Ars OMALZRZX
United Ars OMALZTZX
United Ara OMAMYWY X
United Ara OMAMY XY X
United Ara OMAMZAZX
United Ara OMAMZDZX
United Ars OMAMZPZX
United Ara OMAMZQZX
United Ara OMAMZTZX
United Ara OMAMZXZR
United Ara OMBYZTZX
United Ara OMDBBZPZ
United Ara OMDBFPZX
United Ara OMDBTWRX
United Ara OMDBUAEK
United Ara OMDBVTZX
United Ara OMDBXRZX
United Ara OMDBXTXS
United Ara OMDBYAYA
United Ars OMDBYAYX
United Ara OMDBYOQYX
United Ara OMDBYQYN
United Ara OMDBYWYO
United Ars OMDBY XYL
United Ara OMDBZAZX
United Ars OMDBZBZJ
United Ara OMDBZBZX
United Ara OMDBZDZX
United Ara OMDBZGZX
United Ara OMDBZIZX
United Ara OMDBZJZX
United Ars OMDBZPXZ
United Ara OMDBZPZX
United Ara OMDBZQZX
United Ara OMDBZRZX
United Ara OMDBZTXZ
United Ara OMDBZTZD
United Ars OMDBZTZX
United Ara OMDBZZPX
United Ara OMDBZZRX
United Ara OMDMYWYO
United Ara OMDMZAZX
United Ars OMDMZGZX
United Ara OMDMZPZX
United Ars OMDMZTZX



AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE

OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMDW
OMFJ
OMFJ
OMFJ
OMFJ
OMFJ
OMFJ
OMFJ
OMFJ
OMFJ
OMFJ
OMFJ
OMRK
OMRK
OMRK
OMRK
OMRK
OMRK
OMRK
OMRK
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ
OMSJ

United Ara OMDWAPBF
United Ara OMDWBFXX
United Ars OMDWYAY X
United Ara OMDWZAZR
United Ara OMDWZAZX
United Ars OMDWZIZX
United Ara OMDWZPSX
United Ars OMDWZPZA
United Ara OMDWZPZX
United Ara OMDWZQZX
United Ars OMDWZRZA
United Ara OMDWZRZX
United Ara OMDWZTTX
United Ars OMDWZTZX
United Ara OMFJFDPX
United Ara OMFJYAY X
United Ars OMFJYDY X
United Ars OMFJYOYX
United Ars OMFJZAZX
United Ara OMFJZFZX
United Ara OMFJZGZX
United Ars OMFJZPZX
United Ara OMFJZQZX
United Ara OMFJZRZX
United Ara OMFJZTZX
United Ars OMRKYAYX
United Ara OMRKYOQYX
United Ara OMRKZAZX
United Ara OMRKZOZX
United Ara OMRKZPZX
United Ara OMRKZQZX
United Ara OMRKZRZX
United Ars OMRKZTZX
United Ars OMSJABY X
United Ars OMSJKDYX
United Ara OMSJOLDI
United Ars OMSJYAY X
United Ars OMSJYDYX
United Ars OMSJYMY X
United Ara OMSJYOYX
United Ars OMSJYXYL
United Ara OMSJYZYX
United Ara OMSJZAZX
United Arsa OMSJZIZX
United Ara OMSJZPZX
United Ara OMSJZQZX
United Ara OMSJZRZX
United Ara OMSJZTXZ
United Ars OMSJZTZX



AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

AE
AE
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
IQ
1Q
1Q
1Q
1Q
IQ
1Q
1Q
1Q
IQ
1Q
IQ
IQ
IQ
IQ

OMSJ
OMSJ
HEAR
HEAR
HESC
HESC
HESC
HESC
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HESH
HETB
HETB
HETB
HETB
HETR
ORAA
ORAA
ORAA
ORAA
ORAA
ORAT
ORAT
ORBB
ORBB
ORBB
ORBB
ORBB
ORBB
ORBB
ORBD

United Ars OMSJZZPX

United Are OMSJZZTX
Egypt HEARZIZX
Egypt HEARZTZX
Egypt HESCZIZX
Egypt HESCZPzZX
Egypt HESCZRZA
Egypt HESCZTZX
Egypt HESHAPVV
Egypt HESHFYFX
Egypt HESHYAYF
Egypt HESHYDYX
Egypt HESHYFYX
Egypt HESHZARZ
Egypt HESHZAZR
Egypt HESHZAZX
Egypt HESHZEZX
Egypt HESHZIRR
Egypt HESHZIZH
Egypt HESHZIZP
Egypt HESHZIZR
Egypt HESHZIZT
Egypt HESHZIZX
Egypt HESHZPZX
Egypt HESHZQZX
Egypt HESHZRZA
Egypt HESHZRZI
Egypt HESHZRZX
Egypt HESHZTZX
Egypt HETBYFYX
Egypt HETBZIZX
Egypt HETBZPZX
Egypt HETBZTZX
Egypt HETRZTZX
Iraq ORAAYXYX
Iraq ORAAZDZX
Iraq ORAAZPZX
Iraq ORAAZQZX
Iraq ORAAZTZX
Iraq ORATZPZX
Iraq ORATZTZX
Iraq ORBBYXYX
Iraq ORBBZDZX
Iraq ORBBZPZX
Iraq ORBBzZQZT
Iraq ORBBZQZzX
Iraq ORBBZRZX
Iraq ORBBZTZX

Iraq

ORBDYWYX



AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IQ
IR
IR
IR
IR

ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORBI
ORER
ORER
ORER
ORER
ORER
ORER
ORER
ORER
ORER
ORMM
ORMM
ORMM
ORMM
ORNI
ORNI
ORNI
ORSU
ORSU
ORSU
ORSU
ORSU
ORSU
OIAA
OIAA
OIAW
OlIAW

Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iraq
Iran
Iran
Iran
Iran

ORBIIAKK
ORBIXQZX
ORBIYAYX
ORBIYDYX
ORBIYEYO
ORBIYEYX
ORBIYNYX
ORBIYOYX
ORBIYXYX
ORBIZAZX
ORBIZDZX
ORBIZGZX
ORBIZIZX
ORBIZKZX
ORBIZPZX
ORBIZQZA
ORBIZQZK
ORBIZQZQ
ORBIZQZT
ORBIZQZX
ORBIZRZX
ORBIZTZX
ORBIZZQZ
ORERYAYX
ORERYDYX
ORERYNYX
ORERYXYX
ORERZAZX
ORERZDZX
ORERZPZX
ORERZQZX
ORERZTZX
ORMMYFYX
ORMMZPZX
ORMMZQZX
ORMMZTZX
ORNIYNYX
ORNIZPZX
ORNIZTZX
ORSUYFYX
ORSUYNYX
ORSUZPZX
ORSUZQZX
ORSUZTZX
ORSUZXZX
OIAAZPZX
OIAAZTZX
OIAWZPZX
OIAWZTZX



AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
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AS
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IR
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IR
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IR
IR
IR
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IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR

ol1BB
ol1BB
OIBK
OIBK
OIBK
OIBK
OIBK
olcC
oICS
oICS
oICS
oICS
OIFM
OIFM
OIFM
OIFM
OIFM
OIFM
OIFM
OIGG
OIGG
OIGG
OIGG
OIGG
OllIE
OllIE
OlIE
OlIE
OllIE
OllE
OllIE
OlIE
OlIE
OlIE
OlIE
OlIE
OlIE
OlIE
OlIE
OlIE
OlIE
OllIE
ol
ol
ol
ol
ol
ol
ol

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

OIBBZPZX
OIBBZTZX
OIBKYDYX
OIBKYOYX
OIBKZPZX
OIBKZQZX
OIBKZTZX
OICCZPZX
OICSTOCX
OICSYDYX
OICSYFYX
OICSYXYA
OIFMZAZA
OIFMZAZX
OIFMZGZX
OIFMZPZX
OIFMZQZX
OIFMZRZX
OIFMZTZX
OIGGTOCX
OIGGYDYX
OIGGYXYA
OIGGZPZX
OIGGZTZX
OlIEIRCX
OlIESAMX
OIIETHYX
OIIETOCO
OIIETOCX
OIIETOXC
OIIEYDYX
OlIEYXYA
OlIEZAZA
OlIEZAZX
OIlIEZBZX
OlIEZGZX
OlIEZPZB
OlIEZPZT
OIlIEZPZX
OIIEZQZX
OIIEZRZX
OlIEZTZX
OIIICPNX
OIIIFYFX
OIIIRAO
OlIIRBX
OlIIRCO
OIIIRCX
OlINIRMX
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AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
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AS
AS
AS
AS
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AS
AS
AS
AS
AS
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IR
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IR
IR
IR
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IR
IR
IR
IR
IR
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ol
ol
ol
ol
ol
ol
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ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

OlINISPX
OlllZGB
OlINIZGX
ollzGz
olzQz
OlIIKISX
OlIKYKX
OlIIMRJX
OllIPYAX
OlIQSMX
OlIISPXX
OllITBZX
OllITOCX
OllITYYO
OIIIXRZX
OllIXzZQzZ
OlIIYAYC
OlIIYAYI
OlIIYAYK
OlIIYAYM
OlIIYAYV
OlIIYAYX
OlIIYDYX
OlIIYFYC
OlIIYFYX
OlYIYK
OlNYIYX
OlIIYKYA
OlIIYKYK
OlIIYKYX
OlIIYKZX
OlIYNYX
OlIYPYX
olYQYX
OlIYTYI
OlIYTYO
OlIYWYX
OlIYZYX
OllIZAZA
OllIZAZX
olllZBZX
OllIZDZX
OllZGZH
ollzGzX
ollizPzB
olliZPZQ
ollzPzX
ollzQzX
OllIZRZX
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IR
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IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR

olll
olll
olll
OlIP
OIKB
OIKB
OIKK
OIKK
OIKK
OIKQ
OIKQ
OIMM
OIMM
OIMM
OIMM
OIMM
OIMM
OIMM
OIMM
OIMM
OIMM
OIMM
OIMM
0ISS
0ISS
0ISS
0ISS
0ISS
0ISS
oISS
0ISS
0ISS
OITR
OITR
OITR
OITR
OITR
OITR
OITR
OITT
OITT
OITT
OITT
OITT
oITZ
oITZ
oITZ
OIZH
OlZH

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

OllIZTAX
OlZTZX
OllIZXZX
OlIPYAYX
OIKBZPZX
OIKBZTZX
OIKKZPZX
OIKKZQZX
OIKKZTZX
OIKQZPZX
OIKQZTZX
OIMMTOCX
OIMMYDYX
OIMMYXYA
OIMMYZTZ
OIMMZAZA
OIMMZAZX
OIMMZDZX
OIMMZPZX
OIMMZQZX
OIMMZRZX
OIMMZTZX
OIMMZXZT
OISSTOCX
OISSYDYX
OISSYFYX
OISSYXYA
OISSZAZA
OISSZAZX
0ISSZGZX
OISSZPZX
0ISSZTZX
OITRTOCX
OITRYDYX
OITRYFYX
OITRYXYA
OITRZPZX
OITRZQZX
OITRZTZX
OITTATAX
OITTYFYX
OITTYKYX
OITTZPZX
OITTZTZX
OITZZPZX
OITZZQZX
OITZZTZX
OIZHYDYX
OIZHZPZX



AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
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AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

IR
IR
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
JO
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW
LB

OlIZH

OlIZH

OJAl

OJAl

OJAI

OJAI

OJAI

OJAI

OJAI

OJAI

OJAI

OJAI

OJAI

OJAI

OJAM
OJAM
OJAM
OJAM
OJAM
OJAM
OJAM
OJAM
0OJAQ
0OJAQ
OJAQ
OJAQ
0OJAQ
OJAQ
0OJAQ
OKAJ
OKAJ
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OKBK
OLBA

Iran

Iran

Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Jordan
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait
Kuwait

OIZHZQZX
OIZHZTZX
OJAIYAYX
OJAIYDYX
OJAIYFYX
OJAIYGYG
OJAIYGYX
OJAIYGYZ
OJAIZIZT
0JAIZIZX
OJAIZPZX
OJAIZQZX
OJAIZRZX
OJAIZTZX
OJAMSITF
OJAMYAYX
OJAMYDYX
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Saudi Arat OEABYFYX
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Saudi Aral OEDFYDYX
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Saudi Arat OEDRZQZX
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Saudi Arat OEDRZTZX
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Saudi Arat OEGNYFYX
Saudi Arat OEGNZIZX
Saudi Arat OEGNZPZX
Saudi Arat OEGNZQZzZX
Saudi Arat OEGNZTZX
Saudi Arat OEGSZIZX
Saudi Arat OEGSZPTX
Saudi Arat OEGSZPZX
Saudi Aral OEGSZQzZX
Saudi Aral OEGSZTXZ
Saudi Arat OEGSZTZX
Saudi Aral OEHLYFYX
Saudi Aral OEHLZIZX
Saudi Aral OEHLZPZX
Saudi Arat OEHLZQZX
Saudi Arat OEHLZTZX
Saudi Aral OEJBZTZX
Saudi Aral OEJINAPBF
Saudi Arat OEJINARAB
Saudi Arat OEJNFDPA
Saudi Arat OEJNFPDA
Saudi Arat OEIJNINDA
Saudi Aral OEIJNJACC
Saudi Aral OEIJNJETX
Saudi Aral OEIJNSVAO
Saudi Arat OEINTFYX
Saudi Aral OEJINXRXA
Saudi Arat OEINYDYX
Saudi Aral OEINYFYX
Saudi Arat OEIJNYFYZ
Saudi Arat OEINYNYX
Saudi Arat OEIJNYXYL
Saudi Aral OEIJNYXYX
Saudi Arat OEINZAZR
Saudi Arat OEINZAZX
Saudi Aral OEINZDZX
Saudi Aral OEINZGZX
Saudi Aral OEJINZIZX
Saudi Aral OEIJNZOZX
Saudi Aral OEINZPPX
Saudi Aral OEINZPXX
Saudi Aral OEINZPZC
Saudi Arat OEINZPZX
Saudi Arat OEINZPZZ
Saudi Arat OEINZQZT
Saudi Aral OEIJNZQZX
Saudi Arat OEINZRZA
Saudi Aral OEINZRZX
Saudi Arat OEINZSZX
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Saudi Arat OEINZTZP
Saudi Aral OEINZTZX
Saudi Aral OEINZUZX
Saudi Aral OEINZXZT
Saudi Arat OEINZYZX
Saudi Arat OEKMYFYX
Saudi Aral OEKMZAZX
Saudi Arat OEKMZPZX
Saudi Arat OEKMZTZX
Saudi Arat OEMAYFYX
Saudi Arat OEMAY XYL
Saudi Arat OEMAZAZX
Saudi Arat OEMAZPZT
Saudi Arat OEMAZPZX
Saudi Arat OEMAZQZX
Saudi Arat OEMAZRZX
Saudi Arat OEMAZTZX
Saudi Arat OENGZPZzZX
Saudi Arat OENGZQZzZX
Saudi Arat OENGZTzZX
Saudi Aral OENNYFYX
Saudi Arat OENNZAZX
Saudi Arat OENNzZPZX
Saudi Arat OENNZQZzZX
Saudi Arat OENNZTZX
Saudi Aral OEPAZAZX
Saudi Aral OEPAZPZX
Saudi Aral OEPAZTZX
Saudi Aral OEPSYXYX
Saudi Arat OEPSZDzZX
Saudi Aral OEPSZPZX
Saudi Arat OEPSZQZzZX
Saudi Arat OEPSZTZX
Saudi Aral OERFZAZX
Saudi Aral OERFZPzZX
Saudi Arat OERFZTZzZX
Saudi Aral OERKFANS
Saudi Aral OERKFYFX
Saudi Aral OERKJETX
Saudi Aral OERKKNEO
Saudi Arat OERKTFYX
Saudi Arat OERKTZTZ
Saudi Arat OERKYDYX
Saudi Aral OERKYFYX
Saudi Arat OERKYNYX
Saudi Arat OERKYOYX
Saudi Arat OERKYXYL
Saudi Arat OERKZAZX
Saudi Arat OERKZBZX
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Saudi Arat OERKZDZX
Saudi Aral OERKZFzZX
Saudi Aral OERKZIZX
Saudi Arat OERKZOZzZX
Saudi Aral OERKZPZI
Saudi Arat OERKZPZX
Saudi Arat OERKZQZX
Saudi Arat OERKZRZX
Saudi Aral OERKZTZK
Saudi Arat OERKZTZQ
Saudi Aral OERKZTZX
Saudi Arat OERKZYZX
Saudi Arat OERRZPZX
Saudi Arat OERRZTZX
Saudi Arat OERYZPZX
Saudi Arat OERYZTZX
Saudi Aral OESHAPBF
Saudi Arat OESHYFYX
Saudi Arat OESHZAZX
Saudi Arat OESHZPZX
Saudi Aral OESHZTZX
Saudi Aral OESKZAZX
Saudi Aral OESKZIZX
Saudi Aral OESKZPZzZX
Saudi Arat OESKZQZzZX
Saudi Arat OESKZTZX
Saudi Aral OETBXQXZ
Saudi Aral OETBYFYX
Saudi Arat OETBZAZX
Saudi Aral OETBZIZX
Saudi Arat OETBZOZX
Saudi Arat OETBZPZX
Saudi Arat OETBZQZX
Saudi Arat OETBZTZX
Saudi Arat OETFYDYX
Saudi Aral OETFYFYX
Saudi Arat OETFZAZX
Saudi Arat OETFzZDzZX
Saudi Aral OETFZIZX
Saudi Aral OETFZPZX
Saudi Aral OETFZQzX
Saudi Arat OETFZRZX
Saudi Aral OETFZTZX
Saudi Arat OEWJYAYX
Saudi Arat OEWJZAZX
Saudi Arat OEWJZPZX
Saudi Arat OEWJZTZX
Saudi Arat OEYNZAZX
Saudi Arat OEYNZIZX
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OSDIFASX
OSDIHISX
OSDIIAWX
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OSDIYAYE
OSDIYAYF
OSDIYAYX
OSDIYDYX
OSDIYNYX
OSDIZPZX
0OSDIZQZX
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OSLKAPBF
OSLKBFXX
OSLKZPZX
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OYSYZTZX



Continent (Sender) Country code (Sender) ATC Code (Sender) Country (Sender)

AF EG HECA Egypt
AF EG HECA Egypt
AF EG HECA Egypt
AF EG HECA Egypt
AF LY HLLT Libya
AF LY HLLT Libya
AF LY HLLT Libya
AF SD HSSS Sudan
AF SD HSSS Sudan

AS EG HESH Egypt



ICAO Address (sender)
HECALNKX
HECALNYX
HECALYNX
HECAZIZX
HLLTLNKW
HLLTLNWW
HLLTWWLN
HSSSYAYX
HSSSZPZX
HESHZAZR
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File Ref.: AN7/5.6 & ME3 - 22/045 11 April 2022
Subiject: Follow-up to MIDANPIRG/19 Decision 19/23 related to the Potential

Safety Concerns regarding Interference to Radio Altimeters

Action Required: To note and carry out suitable actions to mitigate safety concerns

Sir,

I have the honour to refer to the outcome of the Nineteenth meeting of the Middle East
Air Navigation Planning and Implementation Regional Group (MIDANPIRG/19) held in Riyadh, Saudi
Arabia from 14 to 17 February 2022, in particular to the establishment of the RADALT Action Group,
through the Decision 19/23.

The RADALT AG/3 Meeting (Virtual, 4 April 2022) recommended to disseminate the
attached briefing material on the Radio Altimeter and 5G rollout issue developed by the ICAO
Frequency Spectrum Management Panel, to assist States carrying out the necessary analyses of their
operations and developing the necessary mitigation measures to avoid a decrease in safety.

Should you need further information, please contact Ms. Muna Alnadaf, RO/CNS at
email malnadaf@icao.int .

Accept, Sir, the assurances of my highest consideration.

Mohamed Abubaker Farea
Regional Director
ICAO Middle East Office

Attachment
Ministry of Civil Aviation Complex Tel: +2 (02) 2267 4840/1/5/6 E-mail: icaomid@icao.int
Cairo Airport Road Fax: +2 (02) 22674843 http://www.icao.int/mid

P.O. Box 85,
Airport Post Office
Cairo 11776 A.R.E
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ATTACHMENT
To SL AN7/5.6 & ME3 — 22/045 Dated 11 April 2022

Briefing material on the Radio Altimeter and 5G rollout issues

1. Briefing, Key Points

1.1 The allocation of radio frequency bands is beyond ICAQO’s mandate as the international
standard setting body for aviation. ICAO is nonetheless working very closely with State
regulators to better understand their positions, and has received information from several
countries which are presently conducting studies into the 5G and Radio Altimeter interference
issue ahead of deployment of their 5G networks.

1.2 ICAO has been concerned by the apparent lack of a consistent standardized approach
between States as they proceed with the rollout of 5G. Frequency ranges slated for 5G use vary
from country to country, including with respect to how close they come to the Radio Altimeter
band. There is also a very substantive difference in the prescribed maximum radiated power of
the 5G base stations from one country to another.

13 ICAO has shared these concerns with regulators and has asked them to prioritize the
safety of the public when deciding how to enable cellular broadband/5G services in radio
frequency bands near the bands used by radio altimeters.

14 Any questions about the current regulations pertaining to 5G issues in specific countries
must be addressed directly to the applicable national authorities.

2. Technical Background

2.1 Radio Altimeters (RA) are a mandated critical aircraft safety system used to determine
an aircraft’s height above terrain. The technical performance of the RA, including receive mask
and interference resilience, is currently not standardized by ICAO. There are currently no
applicable industry standards either describing those characteristics.

2.2 The RA operate at 4200-4400 MHz, in a portion of a frequency range often designated
as the “C-band”. The frequency bands adjacent to the RA band, have traditionally been “quiet”
until the recent 5G rollout in the C-band”. The adjacent bands were previously mainly used for
downlinks from geostationary satellites.

2.3 The information from the RA is an essential enabler for several safety related flight
operations and navigation functions on all commercial aircraft as well as a wide range of other
civil aircraft. Functions include terrain awareness, aircraft collision avoidance, wind shear
detection and flight controls, functions to automatically land an aircraft including autothrottle
and thrust reversers.

2.4 If not properly mitigated, harmful interference from 5G will pose a serious safety
risk. Safetynet systems subject to interference by 5G such as the ground proximity warning
system will become unreliable. These systems were introduced to avoid accidents based on
lessons learned from previous ones. The unreliability of these systems defeats their purpose
and poses a serious safety risk. Additionally, if the mitigations taken will result in operation of
RA being prohibited at certain airports, then this would infer the necessary shutdown of those
airports during foul weather (i.e. Instrument Flight Rules) conditions, which in turn could lead
to widespread disruptions.
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2.5 Studies from several States and organizations indicate the potential for harmful
interference to RA if high powered base stations are implemented near the frequency band used
by the RA and at distances close to airports/runways.

2.6 Industry studies cataloging the interference susceptibility of various RA types are still
ongoing. While some RA typically used in helicopters, general aviation and business aircraft
appear to be more vulnerable to interference, other RA, more often found in commercial aircraft
appear to be less susceptible to potential interference from 5G.

2.7 The 5G rollout strategies in different States are different in terms of key parameters
such as how close the frequency band used is to the RA frequency band and the total
transmitting power of the base stations. Hence the mitigatory strategies taken will need to be
tailored to each specific situation.

2.8 The current situation in the US is not directly comparable to that of the current rollout
taking place within some European and other States, in that the “typical” 5G base stations being
rolled out in the US operate in a frequency band closer to the RA band and may transmit at
power levels which are up to an order of magnitude higher. The US FAA has issued a Safety
Alert for Operators and Airworthiness Directives on the issue.

29 ICAO and industry standards are under development for the “future” RA, focusing
especially on the interference environment. This however will be a longer-term solution.

2.10  To estimate the scope of potential RA replacements required, “one major air transport
manufacturer representing approximately half of air transport sector, reports approximately
15,000 airplanes in service. There are three groups of altimeters operating on those airplanes,
roughly representing three generations of RA equipment. All three groups were included in
RA testing for the RTCA 2020 report. One group is represented by the RTCA 2020 report
interference threshold and represents roughly 3000 airplanes. A second group performs
somewhat better and is operating on 7000 airplanes. Finally, the third group is significantly
more robust on the remaining 5000 airplanes. If only the most robust group of altimeters can
meet the updated standard, then 10,000 aircraft will need to replace altimeters at an estimated
cost of several billion dollars.” (Ref. 12th Meeting of the Frequency Spectrum Management
Panel Working Group (FSMP WG/12), 4-15 Oct 2021, WP/17 — presented by the International
Coordinating Council of Aerospace Industries Associations (ICCAIA)).

2.11  Several States have already implemented temporary technical, regulatory and

operational mitigations on new 5G systems in order to protect the RA while more permanent
solutions are being devised.

-END-
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DRAFT ICAO POSITION
FOR THE INTERNATIONAL TELECOMMUNICATION UNION (ITU)
WORLD RADIOCOMMUNICATION CONFERENCE 2023 (WRC-23)

SUMMARY

This paper reviews the agenda for the International Telecommunication Union
(ITU) World Radiocommunication Conference 2023 (WRC-23), discusses
points of aeronautical interest and provides the ICAO Position for these agenda
items.

The goal of the ICAO Position is to ensure aeronautical access to appropriately
protected spectrum for radiocommunication and radionavigation systems that
support current and future safety-of-flight applications. In particular, it describes
the safety considerations necessary to ensure adequate protection against
harmful interference.

Support of the ICAO Position by ITU Member States is required to ensure that
the position is supported at the WRC-23 and that aviation requirements are
met.

1. Introduction

2. ICAOQ and the international regulatory framework

3. Spectrum requirements for international civil aviation

4.  Aeronautical aspects on the agenda for WRC-23
Attachment:

Agenda for ITU WRC-23
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1. INTRODUCTION
1.1 The ICAO Position on issues of interest to international civil aviation to be addressed at

the 2023 ITU World Radiocommunication Conference (WRC-23) is presented below. The agenda of this
Conference is contained in the attachment. The ICAO Position is to be considered in conjunction with
sections 7-11 and 8 of the Handbook on Radio Frequency Spectrum Requirements for Civil Aviation,
Volume | — ICAO spectrum strategy, policy statements and related information (Doc 9718, Second
Edition, 2018). Doc 9718 is available on http://www.icao.int/safety/fsmp (see webpage: Documents). It
should be noted that the Handbook contains a long-term policy based on a snapshot in time and, as such, it
may lag behind the ICAO WRC Position. As a result, when there is conflict between the Handbook and a
current ICAO WRC Position, the Position should be seen as being the guidingdocument.

12 ICAO supports the working principle within the ITU, as established during studies for
WRC-07, that ICAO will ensure the compatibility of ICAO standard systems with existing or planned
aeronautical systems operating in accordance with international aeronautical Standards. Compatibility of
ICAO standard systems with non-ICAO standard aeronautical systems (or non-aeronautical systems) will
be addressed in the ITU.

2. ICAO AND THE INTERNATIONAL REGULATORY FRAMEWORK

2.1 ICAO is the specialized agency of the United Nations providing for the international
regulatory framework for civil aviation. The Convention on International Civil Aviation is an international
treaty providing required provisions for the safety of flights over the territories of the 193 ICAO Member
States and over the high seas. It includes measures to facilitate air navigation, including international
Standards and Recommended Practices commonly referred to as SARPs.

2.2 The ICAQ Standards constitute the rule of law through the ICAO Convention and form a
regulatory framework for aviation, covering personnel licensing, technical requirements for aircraft
operations, airworthiness requirements, aerodromes and systems used for the provision of communications,
navigation and surveillance, as well as other technical and operationalrequirements.

3. SPECTRUM REQUIREMENTS FOR INTERNATIONAL CIVIL AVIATION

3.1 Air transport plays a major role in driving sustainable economic and social development
worldwide. Since the mid-1970s and until the end of 2019, air traffic growth has consistently defied
economic recessionary cycles, expanding two-fold once every 15 years. It is estimated that in 2018 air
transport directly and indirectly supported the employment of 65.5 million people, contributing over U.S.$
2.7 trillion to the global gross domestic product (GDP), and carried over 4.3 billion passengers and over 60
million tonnes of cargo.

3.2 While the 2020 COVID-19 outbreak has significantly impacted the global air transport
industry, the industry continues to play a critical role in supporting humanity’s fight against the global
pandemic. The industry contributions include delivering medical equipment and medicines, supporting
traveller repatriations and medical evacuations, and maintaining crucial global supply chains through
increased air cargo operations.


http://www.icao.int/safety/fsmp
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3.3 The safety of air operations is dependent on the availability of reliable communication and
navigation services. Current and future communication, navigation, and surveillance/air traffic management
(CNS/ATM) systems are highly dependent upon the availability of sufficient, suitably protected radio
spectrum that can support the high integrity and availability requirements associated with aeronautical
safety systems. Spectrum requirements for current and future aeronautical CNS systems are specified in the
ICAO Spectrum Strategy?, as addressed by the Twelfth Air Navigation Conference, and as approved by the
ICAO Council.

3.4 In support of the safety aspects related to the use of radio frequency spectrum by aviation,
Article 4.10 of the Radio Regulations states, “ITU Member States recognize that the safety aspects of
radionavigation and other safety services require special measures to ensure their freedom from harmful
interference; it is necessary therefore to take this factor into account in the assignment and use of
frequencies.” In particular, compatibility of aeronautical safety services with co-band or adjacent band
aeronautical non-safety services or non-aeronautical services must be considered with extreme care in order
to preserve the integrity of the aeronautical safety services.

3.5 The continuous increase in air traffic movements as well as the additional requirement for
accommodating new and emerging applications such as unmanned aircraft systems (UAS?) and commercial
sub-orbital vehicle flights are placing an increased demand on both the aviation regulatory and air traffic
management mechanisms. As a result, the airspace is becoming more complex and the demand for
frequency assignments (and consequential spectrum allocations) is increasing. While some of this demand
can be met through improved spectral efficiency of existing radio systems in frequency bands currently
allocated to aeronautical services, it is inevitable that these frequency bands may need to be increased or
additional aviation spectrum allocations may need to be agreed upon to meet thisdemand.

3.6 The ICAO Position for the ITU WRC-23 was initially developed in 2020 with the
assistance of the Frequency Spectrum Management Panel (FSMP) and was reviewed by the Air Navigation
Commission at the seventh meeting of its 215th Session on 27 October 2020. Following the review by the
Commission, it was submitted to ICAO Contracting States and relevant international organizations for
comment. After a further review of the ICAO Position in light of the comments received by the Commission
on xx April/May 2021, the ICAO Position was reviewed and approved by the ICAO Council on xx June
2021.

3.7 States and international organizations are requested to make use of the ICAO Position, to
the maximum extent possible, in their preparatory activities for the WRC-23 at the national level, in the
activities of the regional telecommunication organizations®and in the relevant meetings of the ITU.

4. AERONAUTICAL ASPECTS ON THE AGENDA FOR WRC-23

Note 1.— The statement of the ICAO Position on an agenda item is given in a text box at the end
of the section addressing the agenda item, after the introductory background material.

1 The ICAO spectrum strategy is included in the ICAO Handbook on Radio Frequency Spectrum Requirements for Civil Aviation,
Volume I — ICAO spectrum strategy, policy statements and related information (Doc 9718).

2 For the purposes of this document, UAS is referred to in ICAO as remotely piloted aircraft systems (RPAS).

3 African Telecommunication Union (ATU), Asia-Pacific Telecommunity (APT), European Conference of Postal and
Telecommunications Administrations (CEPT), Inter-American Telecommunication Commission (CITEL), Arab Spectrum
Management Group (ASMG) and the Regional Commonwealth in the Field of Communications (RCC).
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Note 2.— WRC-23 Agenda Items 1.6, 1.7, 1.8, 1.9, 1.10 and 9.2 address issues where aviation is
seeking action by the WRC.

Note 3.— WRC-23 Agenda Items 1.1, 1.2, 1.3, 1.4, 1.11, 1.13, 1.15, 1.16, 1.17, 4, 8, and 9.1 topic
b could potentially affect aviation use of spectrum and hence aviation should participate in studies to
ensure there is no undue impact. As a result, they are included in this position.

Note 4.— No impact on aeronautical services has been identified from WRC-23 Agenda Items 1.5,
1.12,1.14,1.18,1.19, 2, 3,5, 6, 7, 9.1 topic a, 9.1 topic ¢, 9.1 topic d and 9.3 which are therefore not
addressed in this position.

Note 5.— When in this document reference is made to “No. X.YYY”, it means “No. X.YYY of the
ITU Radio Regulations™.



CNS SG/11-REPORT
APPENDIX 4E
4E-5

WRC-23 Agenda Item 1.1

Agenda Item Title:

to consider, based on the results of the ITU-R studies, possible measures to address, in the frequency
band 4 800-4 990 MHz, protection of stations of the aeronautical and maritime mobile services
located in international airspace and waters from other stations located within national territories,
and to review the pfd criteria in No. 5.441B in accordance with Resolution 223 (Rev.WRC-19).

Discussion:

This agenda item seeks to study the technical and regulatory provisions necessary to ensure the protection
of aeronautical and maritime mobile services, located either in or above international waters, from other
stations located within national territories and operating in the frequency band 4 800-4 990 MHz.
Additionally, the agenda item calls for the review of the pfd criteria contained in No.5.441B.

The frequency bands 4 800-4 825 MHz and 4 835-4 950 MHz are allocated to the aeronautical mobile
service worldwide in accordance with the Table of Frequency Allocations and No. 5.442. In addition, in
parts of Region 2 and Australia as well as adjacent international airspace the frequency bands 4 400-4 940
and 4 825-4 835 MHz are used for aeronautical mobile telemetry for flight testing in accordance with the
provisions of N0.5.440A, 5.442 and Resolution 416 (WRC-07). According to Resolution 416 (WRC-07)
the aeronautical mobile telemetry emissions are limited to transmission from aircraft stations only.

Flight testing is key to maintaining and enhancing the safety of aircraft operation. Analysis of data gathered
during flight testing is used to evaluate the aerodynamic flight characteristics of the vehicle and the
performance of the systems onboard that vehicle in order to validate the design and its safety. The flight
test phase allows any identified design issues to be addressed and resolved, as well as verifying and
documenting the vehicle’s performance for government certification and customer acceptance. It is key to
ensure the integrity of the flight test data. Any interference to the transmission or reception of flight test
data, if spotted, may invalidate the test data gathered during that flight and hence require a repetition of that
flight test or if not spotted cause nugatory work to be carried out to address an issue that does not exist.

However, assignments to certain types of aeronautical systems, for example radio links between aircraft,
are not registered in the MIFR. The absence of such recording together with No. 8.1, which states that rights
and obligations of administrations in respect of frequency assignments shall be derived from the recording
of those assignments in the MIFR, could lead to questions being raised as to why the protection of the
aeronautical mobile service is required. Unfortunately, although the Radio Regulations require assignments
to be registered in order to be internationally recognized (No. 11.2 & 11.8), provision No.

11.14 precludes the notification and registration of frequency assignments to aeronautical mobile stations
that do not have associated aeronautical land stations. This apparent discrepancy should be resolved in a
manner that ensures recognition and protection of aviation systems when they are operated in international
airspace.
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Though this agenda item is limited to the frequency band 4 800-4 990 MHz, its considerations might have
influence on a general regulatory mechanism of protection of the aeronautical mobile service in
international airspace. It is essential to ensure that the proposed methods to satisfy this agenda item would
not have a negative impact on the use of aviation systems in other frequency bands.

ICAQ Position:

To support any measures taken to enhance the protection of
flight testing in international airspace that are consistent
with the results of agreed studies.

To oppose any proposed measure that is not in line with the
results of agreed studies and reduces the level of protection
afforded to flight test operations in international airspace
and above international waters.

To ensure that the proposed methods to satisfy this agenda
item do not have a negative impact on the use of aviation
systems in other frequency bands.
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WRC-23 Agenda Item 1.2

Agenda Item Title:

to consider identification of the frequency bands 3 300-3 400 MHz, 3 600-3 800 MHz, 6 425-

7 025 MHz, 7 025-7 125 MHz and 10.0-10.5 GHz for International Mobile Telecommunications
(IMT), including possible additional allocations to the mobile service on a primary basis, in
accordance with Resolution 245 (WRC-19);

Discussion:

The agenda item, based on the called for studies, seeks additional IMT identification, and possible new
allocations to the mobile service identified for IMT on a primary basis in the frequency bands:

e 3300-3 400 MHz (Region 1 & 2);
e 3600-3 800 MHz (Region 2);

o 6425-7 025 MHz (Region 1);

e 7025-7 125 MHz (globally);

e 10.0-10.5 GHz (Region 2).

In parts of Region 2, as well as adjacent international airspace, the frequency band 5 925-6 700 MHz is
used for aeronautical mobile telemetry for flight testing in accordance with the provisions of Resolution
416 (WRC-07).

Flight testing is key to maintaining and enhancing the safety of aircraft. Analysis of data gathered during
flight testing is used to evaluate the aerodynamic flight characteristics of the vehicle and the performance
of the systems onboard that vehicle in order to validate the design and its safety. The flight test phase allows
any identified design issues to be addressed, as well as verifying and documenting the vehicles performance
for government certification and customer acceptance.

It is key to ensure the integrity of the flight data. Any interference to the transmission or reception of flight
test data, if spotted, may invalidate the test data gathered during that flight and hence require a repetition of
that flight or if not spotted cause nugatory work to be carried out to address an issue that does not exist.

Also, the frequency bands 3 600-3 800 MHz and 6 425-7 025 MHz are allocated to the fixed satellite service
(FSS), and parts of these bands are used for the provision of aeronautical services including the use of geo-
stationary orbit (GSO) FSS very small aperture (VSAT) systems for the transmission of critical aeronautical
and meteorological information. Parts of these frequency bands are also used by FSS feeder links
(downlinks and uplinks) of GSO mobile satellite service (MSS) networks to support the transmission of
AMS(R)S communications in the 1.6/1.5 GHz bands, which is used to support ATC and aircraft operations
by many ANSPs and airlines.
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ITU-R studies identified under Resolution 245 (WRC-19) will need to be completed to determine the
potential for sharing of IMT with the FSS. In advance of results of these studies ITU-R Report S.2368
contains sharing studies between IMT-Advanced systems and GSO FSS in the 3 400-4 200 MHzand 4
500-4 800 MHz frequency bands in the WRC study cycle leading to WRC-15%,

The report summarises the required separation distances presented in the individual technical studies to
protect GSO FSS earth stations. The separation distances vary depending on the study and range from 10
km to around 100s km for protection of the FSS interference criteria.

ICAO Position:

To oppose any proposal in the frequency band 6 425- 7
025 MHz in Region 1 that would reduce the level of
protection below an acceptable level and hence
compromise flight test operations.

To oppose any proposal in the frequency bands 3 600- 3
800 MHz and 6 425-7 025 MHz that could lead to harmful
interference or could constrain the use of these bands by the
FSS for the provision of aeronautical services or GSO MSS
feeder links.

4Report ITU-R S.2368-0: Sharing studies between International Mobile Telecommunication-Advanced systems and geostationary
satellite networks in the fixed-satellite service in the 3 400-4 200 MHz and 4 500-4 800 MHz frequency bands in the WRC study
cycle leading to WRC-15 (https://wwuw.itu.int/pub/R-REP-S.2368)



http://www.itu.int/pub/R-REP-S.2368)
http://www.itu.int/pub/R-REP-S.2368)
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WRC-23 Agenda Item 1.3

Agenda Item Title:

To consider primary allocation of the band 3 600-3 800 MHz to mobile service within Region 1 and
take appropriate regulatory actions, in accordance with Resolution 246 (WRC-19);

Discussion:

The agenda item, based on the called for studies, seeks to upgrade the secondary allocation to the mobile
service identified for IMT in the frequency band 3 600-3 800 MHz in Region 1.

Systems operating under the allocation to the fixed satellite service (FSS) in the frequency range 3
400-4 200 MHz provide ground infrastructure for the transmission of critical aeronautical and
meteorological information. These systems are also used for feeder links to support systems providing an
aeronautical mobile satellite (route) service. ITU-R Reports M.2109 & S.2199 contain sharing studies
between systems operating under an allocation to the FSS and international mobile telecommunication
(IMT) systems and broadband wireless access systems respectively in the frequency range 3
400-4 200 MHz. Studies show a potential for interference from IMT and broadband wireless access stations
into Earth station in the FSS at distances of up to several hundred kilometres. Such large separation
distances would impose substantial constraints on both mobile and satellite deployments. The studies also
show that interference can occur when IMT systems are operated in frequency bands adjacent to those used
by the FSS.

In addition, WRC-12 adopted Resolution 154 (revised at WRC-15) to support existing and future operation
of Earth stations in the FSS within the frequency band 3 400-4 200 MHz, as an aid to safe operation of
aircraft and reliable distribution of meteorological information in some countries, mainly in Africa, of
Region 1

ICAQ Position:

To oppose any changes to existing regulatory provisions of
the ITU Radio Regulations for the frequency bands 3
600-3 800 MHz that adversely affect the aeronautical use
of systems operating in the FSS in Region 1.
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WRC-23 Agenda Item 1.4

Agenda Item Title:

to consider, in accordance with Resolution 247 (WRC-19), the use of high-altitude platform stations
as IMT base stations (HIBS) in the mobile service in certain frequency bands below 2.7 GHz already
identified for IMT, on a global or regional level.

Discussion:

At WRC-2000, the frequency bands 1 885-1 980 MHz, 2 010-2 025 MHz and 2 110-2 170 MHz in
Regions 1 and 3, and the frequency bands 1 885-1 980 MHz and 2 110-2 160 MHz in Region 2 were
identified in RR No. 5.388A for possible use by high-altitude platform stations as international mobile
telecommunications (IMT) base stations (HIBS) within the mobile service allocation. Resolution 221
(Rev.WRC-07) referred to in RR No. 5.388A stipulates technical conditions for HIBS necessary for the
protection of ground-based IMT stations in neighboring countries and other services based on the sharing
and compatibility studies with IMT-2000.

In view of increasing demand to provide mobile broadband services to underserved areas and noting the
increase in the number of frequency bands within which ground based IMT is deployed, there is a need to
review the existing regulations for HIBS with a view to providing flexibility for the operators to deploy
HIBS in all frequency bands below 2.7 GHz that are identified for IMT. This review should include the fact
that HIBS are expected to be used as a part of terrestrial IMT networks and may use the same frequency
bands as ground-based IMT base stations. As a result, this agenda item considers appropriate technical
conditions and regulatory actions for HIBS in certain frequency bands below 2.7 GHz that are already
identified for IMT, i.e.:

- 694-960 MHz;
- 1710-1885 MHz (1 710-1 815 MHz to be used for uplink only in Region 3);

- 2500-2 690 MHz (2 500-2 535 MHz to be used for uplink only in Region 3, except 2 655-2 690
MHz in Region 3).

In accordance with resolves 2 of Resolution 247 (WRC-19), the sharing and compatibility studies under
this agenda item should ensure the protection of services having allocations in the same and adjacent
frequency bands.

One of the frequency bands considered for HIBS is 694-960 MHz, which is adjacent to the band 960- 1
164 MHz allocated to AM(R)S and ARNS and heavily used by aeronautical systems, e.g. ADS-B, DME,
LDACS, SSR etc.

Another frequency band being considered is 2 500-2 690 MHz which is close to the frequency band 2
700-2 900 MHz used for the provision of primary approach radars. Regarding that latter band, in order to
enable the deployment of ground based IMT below 2 690 MHz the existing radars had to be modified to
increase the receiver front end filter rejection in order to cope with the power in the IMT fundamental
signal. The design of those modifications was based on a specific set of assumptions about the deployment
of IMT base stations, the antenna characteristics including height and directivity, and the use of a specific
terrestrial propagation model (Recommendation ITU-R P.452). Placing the IMT base station



on a high-altitude platform changes the assumptions used in determining the modifications required to the
radar receiver front ends to accommodate ground based IMT. It is essential to ensure that by placing the
base station on a high altitude platform the maximum level of signal received by the radar both in-band and
out of band from IMT does not exceed those predicted during the studies on ground based IMT and on
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which the radar modifications were designed.

ICAO Position:

To ensure that high-altitude platform stations as IMT-base
stations (HIBs) sharing and compatibility studies
performed under Resolution 247 (WRC-19) address the
protection of aeronautical systems operating in the
frequency bands 960-1 164 MHz and 2 700-2 900 MHz.

In particular, to oppose the use of HIBS within the
frequency band 2 500-2 690 MHz or parts thereof where
agreed studies have not demonstrated that the signal levels
from the HIBS will be below the predicted levels from the
ground based IMT studies.
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WRC-23 Agenda Item 1.6

Agenda Item Title:

to consider, in accordance with Resolution 772 (WRC-19), regulatory provisions to facilitate
radiocommunications for sub-orbital vehicles.

Discussion:

Sub-orbital vehicles have been developed to reach altitudes and velocities that are much higher than
conventional aircraft. Re-usable sub-orbital vehicles that launch like traditional rockets have become
routine. However, with the advances in technology, re-useable sub-orbital vehicles that take off and land
on a traditional runway are close to becoming a reality with companies testing such vehicles. These vehicles
are intended to perform various missions, such as deploying satellites, conducting scientific research, or
carrying passengers and cargo, and then returning to the Earth’s surface. As one example, such vehicles
could lead to hypersonic travel from Europe to Australia in 90 minutes, down from the current 24 hours.

The introduction of sub-orbital vehicles will create numerous challenges for spectrum usage and frequency
management. They must safely share airspace with conventional aircraft during certain portions of flight.
Therefore, there is a need to track sub-orbital vehicles for the entire duration of the flight and for those
vehicles to communicate with other airspace users and air traffic control.

With respect to spectrum for systems and applications related to aviation safety, ICAO standardized systems
are necessary for harmonization and interoperability with the air traffic management system. However, sub-
orbital vehicles are intended to achieve altitudes and velocities that are much higher than conventional
aircraft and hence do not always perform as an aircraft. Also, the way that on-board ICAO- standard
terrestrial or satellite systems operate may not necessarily be consistent with the definitions in the Radio
Regulations. Therefore, there is not a clear regulatory understanding as to how stations on board sub-orbital
vehicles should be addressed and hence no clear understanding as to the radio service(s) under which they
should operate.

Studies have shown that in principle from a technical perspective, some of the current ICAO standardized
systems should have the capability, although potentially not the capacity, to provide suitable radio links for
sub-orbital vehicles to operate safely. Additional regulatory and technical analysis is required to address
the questions and concerns raised in the studies called for by Resolution 772 (WRC-19).
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ICAO Position:

To support ITU-R studies and the definition of relevant
technical characteristics as called for by Resolution 772
(WRC-19) to ensure aviation needs are satisfied.

To support, if identified as required by the studies called for
in Resolution 772 (WRC-19), modifications to the Radio
Regulations that help enable the integration of sub- orbital
vehicles into the airspace structure.

To support, if studies show the need for access to additional
spectrum, the establishment of a WRC agenda item at a
future competent conference.
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WRC-23 Agenda Item 1.7

Agenda Item Title:

to consider a new aeronautical mobile-satellite (R) service (AMS(R)S) allocation in accordance with
Resolution 428 (WRC-19) for both the Earth-to-space and space-to-Earth directions of aeronautical
VHF communications in all or part of the frequency band 117.975-137 MHz, while preventing any
undue constraints on existing VHF systems operating in the AM(R)S, the ARNS, and in adjacent
frequency bands.

Discussion:

In the past the level of aircraft traffic and separation in oceanic and remote areas has been limited due to
either the geographical impracticality and/or prohibitive costs of providing and maintaining suitable
terrestrial communication, navigation and surveillance (CNS) systems. However, with the existing
availability of global navigation satellite systems and the implementation at WRC-15 of a satellite based
surveillance broadcast systems in the frequency band 1 087.7-1 092.3 MHz, there has been progress in the
areas of navigation and surveillance. However, in certain regions of the world there remains insufficient
communications capability to complement these satellite navigation and surveillance functions.

One proposal currently being studied uses low-Earth orbiting satellites to relay regional air traffic control
messages between the pilot and controller. Were the system to be operated in the frequency band 117.975-
137 MHz, currently allocated to the aeronautical mobile (Route) service (AM(R)S), then it would be
possible to avoid carrying out a prohibitively expensive aircraft retrofit programme as the system would
utilize existing on-board radios.

Availability of VHF satellite communications in oceanic and remote areas, as noted above where terrestrial
infrastructure is non-existent or impractical, would also enhance the efficiency and capacity of aircraft
operations as well as supporting communications to RPAS (Remotely Piloted Aircraft Systems) flight
operations. The primary intention of the VHF satellite concept is to provide bi-directional communications
from ATC to aircraft, and aircraft to ATC. The satellite concept is not designed or intended to be a
replacement for existing VHF terrestrial infrastructure due to limitations with the satellite payload.

Aeronautical VHF channel assignments are planned in accordance with the principles contained in ICAO
Annex 10 to the Convention on International Civil Aviation Volume V and detailed in the Handbook on
Radio Frequency Spectrum Requirements for Civil Aviation Volume Il. These criteria have been designed
to ensure that communications are free from harmful interference. Co-ordination is then undertaken prior
to deployment, in line with ITU procedures, between the relevant aeronautical authorities including ICAO
to ensure there are no objections to the proposed assignment with a master list of approved assignments
normally being published regularly by the relevant ICAO regional office. The satellite VHF relay concept
would be subject to the same scrutiny with planning criteria needing to be developed within ICAO to ensure
that both the terrestrial and satellite aeronautical VHF frequencies are free from harmful interference and
co-ordination procedures are established to ensure that all relevant entities are consulted before any
frequency is used.

The satellite system allocation to AMS(R)S shall operate in accordance with international standards,
practices and procedures in accordance with the Convention on International Civil Aviation and
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not adversely impact or limit the operation of existing AM(R)S terrestrial VHF systems in the frequency
band 117.975-137 MHz, nor require any changes to aircraft equipage or existing installations.

ICAQ Position:

To support ITU-R studies and the definition of relevant
technical characteristics as called for by Resolution 428
(WRC-19).

To support a global allocation to the aeronautical mobile-
satellite (route) service for both the Earth-to-space and
space-to-Earth directions in the frequency band 117.975-
137 MHz and that the use of the allocation be limited to the
relaying of aeronautical VHF air traffic management
communications.

To support that those systems shall operate in accordance
with international Standards and Recommended Practices
and procedures established in accordance with the
Convention on International Civil Aviation.

To ensure that any change to the regulatory provisions and
spectrum allocation resulting from this agenda item do not
adversely impact the operation of existing VHF systems in
the band 117.975-137 MHz operating in the AM(R)S,
including regional usage of terrestrial VHF, nor require any
changes to aircraft equipage or to existing installations.
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WRC-23 Agenda Item 1.8

Agenda Item Title:

to consider, on the basis of ITU-R studies in accordance with Resolution 171 (WRC-19), appropriate
regulatory actions, with a view to reviewing and, if necessary, revising Resolution 155 (Rev.WRC-19)
and No. 5.484B to accommodate the use of fixed-satellite service (FSS) networks by control and non-
payload communications of unmanned aircraft systems.

Discussion:

Resolution 155 (Rev.WRC-19) was initially developed at WRC-15 and modified by WRC-19, with the
aim of enabling the use of geostationary-satellite networks operating in the fixed satellite service (FSS) to
be used for the provision of unmanned aircraft control and non-payload communication (CNPC) in the
following frequency bands:
o For downlink (space-to-Earth):
e 10.95-11.2 GHz,
e 11.45-11.7 GHz,
e 11.7-12.2 GHz in Region 2,
o 12.2-12.5 GHz in Region 3,
e 125-12.75 GHz in Regions 1 and 3,
e 19.7-20.2 GHz,
o For uplink (Earth-to-space):
o 14-14.47 GHz,
e 29.5-30.0 GHz.
Resolution 155 (Rev.WRC-19), in its resolves, contains the conditions under which an unmanned aircraft

can use a satellite network operating in the FSS for CNPC. However, it was recognised when the Resolution
was originally developed that:

e ICAO had yet to complete the development of the relevant international aeronautical Standards
and Recommended Practices (SARPS),

¢ additional work would be required to assess the feasibility of using the satellite networks under
the conditions contained in Resolution 155,

o there may be inconsistencies between some of the resolves,

¢ Resolution 155 (Rev.WRC-19) was originally developed during WRC 15, and modifications may
be required once the further study work and relevant ICAO SARPs material had been completed
to ensure that the provisions of the Resolution meet the ICAO requirements.

Therefore, the Resolution as developed by WRC-15, contained a clause requiring WRC-23 “to consider the
results of the above studies referred to in this Resolution with a view to reviewing and, if necessary, revising
this Resolution, and take necessary actions, as appropriate”. It also precluded operational use of the FSS by
UAS CNPC before the review by WRC-23.

At WRC-19 Resolution 155 was revised and WRC-23 Agenda Item 1.8 adopted that through Resolution
171 (WRC-19) resolved to invite the ITU Radiocommunication Sector to:
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e continue and complete in time for WRC-23 relevant studies of the technical, operational and
regulatory aspects, based on the frequency bands mentioned in resolves 1 of Resolution 155
(Rev.WRC-19), in relation to the implementation of Resolution 155 (Rev.WRC-19), taking into
account the progress obtained by ICAO in the completion of SARPs on use of the FSS for the
UAS CNPC links,

o review No. 5.484B and Resolution 155 (Rev.WRC-19) taking into account the results of the
above studies.

Additionally, Resolution 171 (WRC-19) invites the 2023 World Radiocommunication Conference to revise,
if necessary, No. 5.484B and Resolution 155 (Rev.WRC-19) and take other necessary actions, as
appropriate, on the basis of the studies conducted under Resolution 155 (Rev.WRC-19) and 171 (WRC-
19). Work on the ITU-R studies is continuing, and the final outcome of the work has not yet been reached
in order to allow WRC-23 to make decisions.

In this context, ICAO is invited to develop aeronautical Standards and Recommended Practices (SARPS)
identifying how UAS CNPC operate under the existing FSS primary allocation, based on the Resolution
155 (Rev.WRC-19). As a basis for developing these SARPs, since CNPC is a safety-of-life aeronautical
system, ICAO is expecting that the decision of WRC-23 results in a Resolution that;

o clearly provides primary status to the various elements of the UAS CNPC link, including both the
UAES and the UACS Earth station, taking into account the definitions contained within the radio
regulations,

e removes the apparent inconsistency, in common frequency bands, between a) Resolutions 156, 169,
and any future Resolution that require that Earth stations in motion shall not be used or relied upon
for safety-of-life applications and b) Resolution 155 that addresses the use of Earth stations in
motion on board UA for safety-of-life applications,

e acknowledges that in accordance with the Annexes of the Convention of the International Civil
Aviation Organization (ICAQ) on international civil aviation it is the States that are responsible for
ensuring the safety-of-life aspects of the use of UAS CNPC,

e provides operators, air traffic service providers and regulatory authorities sufficient information
about the level of interference within the area of the UAS operation, including outside of the
territory where they provide air traffic services, to support and/or validate supporting
documentation for safety cases,

e ensures that safety cases or supporting documentation do not need to be revisited as a result of
future satellite co-ordination agreements.

Within the ITU during the last study period work has made substantive progress but it has not been formally
completed for the following two documents that addressed various resolves within Resolution 155:

e ITU-R M.JUAS CNPC_CHAR] - Characteristics of unmanned aircraft system control and non-
payload Earth stations for use with space stations operating in the Fixed Satellite Service,

e |ITU-R M.[UA_PFD] - Review of power flux-density limits in accordance with resolves 16 of
Resolution 155 (WRC-15).

It has to be noted that these documents will contain critical information that will be used for assessing the
feasibility of UAS CNPC for different operational conditions, by ICAO, under Resolution 155.

Within ICAO work has progressed on the development of Standards and Recommended Practices (SARPS)
material. The first package of SARPs dealing with the identification of frequency bands (including those
listed in Resolves 1 of Resolution 155 (Rev.WRC-19) and C2 Link procedures, are
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expected to be adopted and become effective by Q3 of 2021 once a review of comments received from
States has been undertaken. The second package of SARPs, scheduled to be completed by 2022, will
address the technical solutions for the FSS systems and the other relevant resolves of the Resolution 155.
ICAO will be responsible for the safety-of-life aspects of UAS CNPC under the existing RF environment
given by the Resolution 155. It should be noted that this work is still under development within ICAQ.

The Director of the Radiocommunication Bureau will decide if the conditions included in the instructs the
Director of the Radiocommunication Bureau 4 of Resolution 155 (Rev. WRC-19) have been met. If they
have, satellite network filings submitted by administrations with a new class of station can then be
considered for processing.

It should be noted that work under Agenda Item 1.16 (Resolution 173 (WRC-19)) and Agenda ltem 1.17
(Resolution 773 (WRC-19)) may have impacts on the use of the FSS by UAS CNPC during the WRC-23
cycle. The implications of any proposed amendment under these Agenda Items to the Radio Regulations
need to be assessed and action taken, if necessary, to ensure that the radio regulatory provisions established
during WRC-23 do not adversely impact the use of the frequency bands 19.7-20.2 GHz and 29.5-30.0 GHz
by unmanned aircraft for CNPC.

ICAQ Position:

To support ITU-R studies, as called for by Resolutions
155 (Rev.WRC-19) and 171 (WRC-19).

To support the modification of No. 5.484B and Resolution
155 (Rev.WRC-19).

ICAQO is expecting that the decision of WRC-23 will
result in a Resolution that:

 clearly provides primary status;
* removes any apparent inconsistencies;

» acknowledges that States are responsible for ensuring
the safety-of-life;

e provides sufficient information to support and/or
validate safety cases; and

 ensures that safety cases do not need to be revisited as
a result of future satellite co-ordination agreements.
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WRC-23 Agenda Item 1.9

Agenda Item Title:

to review Appendix 27 of the Radio Regulations and consider appropriate regulatory actions and
updates based on ITU-R studies, in order to accommodate digital technologies for commercial
aviation safety-of-life applications in existing HF bands allocated to the aeronautical mobile (route)
service and ensure coexistence of current HF systems alongside modernized HF systems, in
accordance with Resolution 429 (WRC-19).

Discussion:

HF is the only terrestrial service with means of providing ubiquitous global communication coverage for aircraft,
and is still the long-range system required by many aviation regulators for the provision of safety and regularity
of flight communications in oceanic, polar and remote areas. Access to the various frequency bands in the
range 2 850-22 000 kHz assigned to the aeronautical mobile (route) service (AM(R)S) is therefore essential.
Since the last substantive review of Appendix 27 at the 1979 World Administrative Radio Conference, use
of HF by aviation has continued to evolve and grow, especially with the introduction of HF datalink in the
1990s; now used by many airlines.

To date, operational capacity has been limited by the number of channels and channel bandwidths
(maximum of 3 kHz) available in the HF band. However, the development of advanced digital techniques,
including new waveforms, allows the aggregation of both contiguous and non-contiguous channels. This
opens the possibly for simultaneous transmission of voice and data, thus improving capacity, connectivity,
and quality of HF communication systems. Aviation would like to take advantage of these developments
to provide aircraft with additional capabilities and to improve the reliability, availability and continuity of
communications especially when used in conjunction with existing L-band aviation SATCOM systems.

In order to take advantage of the various benefits that a modern wideband HF communication system could
offer, Appendix 27 of the Radio Regulations needs to be modified to allow the introduction of digital
wideband systems in accordance with Resolution 429 (WRC-19).

ICAO Position:

To support ITU-R studies as called for by Resolution 429
(WRC-19).

To support, based on agreed studies, the necessary
modification of Appendix 27 to the Radio Regulations that
will enable the introduction of HF wideband aeronautical
communication systems. Those systems shall be operated
in accordance with international Standards and
Recommended Practices and procedures established in
accordance with the Convention on International Civil
Auviation.
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WRC-23 Agenda Item 1.10

Agenda Item Title:

to conduct studies on spectrum needs, coexistence with radiocommunication services and regulatory
measures for possible new allocations for the aeronautical mobile service for the use of non-safety
aeronautical mobile applications, in accordance with Resolution 430 (WRC-19).

Discussion:

As technology has developed and miniaturization has advanced, it has become possible to use aircraft as
platforms for payload applications such as fire and border surveillance, air quality and environment
monitoring, video surveillance, terrain mapping, and imagery such as film-making. As a result, the number
of aircraft equipped with sensors and the demand for associated communication links to offload large
amounts of data has also grown and is expected to continue to grow. Those communication links, whilst
not associated with aeronautical safety, can be mission critical in providing data or sensor control for the
application that they are supporting.

At the same time, there is no clear identification of the frequency bands in which non-safety aeronautical
mobile applications can operate, due in-part to the limitations often placed on existing mobile allocations
that either preclude or place technical/operational restrictions that are not compatible with aeronautical use.
This has stifled further development due to a lack of confidence within the industry of long-term spectrum
access and stability.

In consequence, there is a need for adaptation of the current regulatory framework in order to clearly
identify spectrum that could only be used for aeronautical payload communication, giving the industry the
stability it needs to allow it to develop innovative applications that can deliver tangible benefits. However,
it is important that there is a clear distinction between such systems and those used to provide safety and
regularity of flight communications, including UAS command and control functions.

The objective of this agenda item is to assess spectrum requirements for new non-safety aeronautical mobile
applications and seek:

- possible new primary allocations to the aeronautical mobile service in frequency band 15.4-15.7
GHz for such non-safety aeronautical applications, and

- possible revision or deletion of the “except aeronautical mobile” in the frequency band 22-22.21
GHz, already allocated on a primary basis to the mobile, except aeronautical mobile, service.
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To support ITU-R studies as called for by Resolution 430
(WRC-19).

To support, based on the agreed results of studies, new
allocations to the aeronautical mobile service only for use
by non-safety aeronautical mobile applications.

To ensure that any such modification does not adversely
affect the status or provision of aeronautical safety
services.
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WRC-23 Agenda Item 1.11

Agenda Item Title:

to consider possible regulatory actions to support the modernization of the Global Maritime Distress
and Safety System (GMDSS) and the implementation of e-navigation, in accordance with Resolution
361 (Rev.WRC-19).

Discussion:

Aircraft, of which helicopters are a subset, are an integral part of the global maritime distress and safety
system, providing a rapid search capability that can affect a rescue or direct surface vessels to the scene of
the incident. As such, they are fitted with appropriate global maritime distress and safety system (GMDSS)
radio equipment to facilitate such activities. It is therefore essential to ensure that any change to the
regulatory provisions and spectrum allocations resulting from this agenda item do not adversely impact on
the capability of search and rescue aircraft to effectively communicate with vessels during disaster relief
operations.

In addition, ICAO requires, inter alia, that satellite systems supporting aeronautical satellite safety
communications (aeronautical mobile-satellite (route) service), must comply with priority requirements
contained in ICAO Standards and Recommended Practices (SARPs). Therefore, if a system which already
carries such communications were to be approved by the International Maritime Organization and identified
to carry GMDSS, any resultant changes to the Radio Regulations should not adversely impact that, or other,
system’s SARPs compliance

ICAQ Position:

To ensure that any change to the regulatory provisions and
spectrum allocations resulting from this agenda item do not
adversely impact on the capability of search and rescue
aircraft, including helicopters, to effectively

communicate  with  vessels during disaster-relief
operations.

To ensure that any regulatory provisions in response to this
agenda item do not adversely impact SARPs compliance of
aeronautical mobile-satellite (route) service systems.
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WRC-23 Agenda Item 1.11

Agenda Item Title:

to consider a possible upgrade of the allocation of the frequency band 14.8-15.35 GHz to the space
research service, in accordance with Resolution 661 (WRC-19).

Discussion:

Under this agenda item, the following studies are to be conducted:

a) to investigate and identify all relevant scenarios between data relay satellites, non-geostationary
satellites and manned flights in the space research service operating in the frequency band 14.8-
15.35 GHz, to investigate and identify all relevant scenarios that need to be considered in
compatibility and sharing studies, taking into account the Ilatest relevant ITU
Radiocommunication Sector (ITU-R) Recommendations,

b) to conduct and complete in time for WRC-23 sharing and compatibility studies in order to
determine the feasibility of upgrading the SRS allocation to primary status in the frequency band
14.8-15.35 GHz, with a view to ensuring protection of the primary services,

c) to determine the technical and regulatory conditions according to the results of the studies
necessary to ensure b) above.

Currently, the frequency band 14.8-15.35 GHz is allocated to the generic mobile and fixed services on a
primary basis. According to Recommendations ITU-R M. 2089 mentioned in noting a) of Resolution 661
(WRC-19), systems operating in the aeronautical mobile service in the frequency range 14.5-15.35 GHz
are used by airborne data links to support remote sensing applications on board either manned or unmanned
aircraft. In addition, in some States systems operating under the fixed service allocation are used to support
air traffic operations. Neither of these applications use ICAO standardized systems.

ICAO Position:

To support studies called for by Resolution 661 (WRC 19)
ensuring that they take account of systems operating in the
aeronautical mobile service.

To ensure that any radio regulatory action taken as a result
of agreed studies does not adversely affect the provision of
aeronautical services,
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WRC-23 Agenda Item 1.11

Agenda Item Title:

to harmonize the use of the frequency band 12.75-13.25 GHz (Earth-to-space) by earth stations on
aircraft and vessels communicating with geostationary space stations in the fixed-satellite service
globally, in accordance with Resolution 172 (WRC-19).

Discussion:

This agenda item seeks to harmonize the use of the frequency band 12.75-13.25 GHz (Earth-to-space) by
earth stations on board an aircraft or vessel communicating with geostationary space stations in the fixed
satellite service operating in accordance with the provisions of Appendix 30B (No 5.441). It resolves that
such earth stations shall not be used or relied upon for safety-of-life applications nor result in changes or
restrictions to existing Plan allotments and List assignments made under Appendix 30B.

Resolution 172 (WRC-19) calls for studies to:

o Identify the technical and operational characteristics and user requirements of earth stations on
aircraft and vessels that communicate or plan to communicate with geostationary (GSO) space
stations in the FSS in the frequency band 12.75-13.25 GHz (Earth-to-space) under the envelope
of Appendix 30B Article 6 recorded in the List or the Master International Frequency Register
(MIFR) with favourable finding only,

e address the sharing and compatibility issues between earth stations on aircraft and vessels
communicating with GSO space stations in the fixed satellite service with current and planned
stations of existing services as well as services in adjacent frequency bands,

o to study the responsibility of the entities involved in the operation of the earth stations on aircraft
and vessels,

o todevelop the criteria to ensure that earth stations on aircraft and vessels, as a new FSS application
in this frequency band, shall not claim more protection nor cause more interference than filed
earth stations in Appendix 30B.

Once consensus has been reached on those studies the Resolution calls on the ITU-R to develop technical
conditions and regulatory provisions for the harmonised operation of earth stations on aircraft and vessels
communicating with GSO space stations in the FSS operating in the frequency band 12.75-13.25 GHz
(Earth-to-space). Those technical conditions and regulatory provisions shall ensure the protection of and
not impose undue constraints on, the existing services in that frequency band. Additionally, they shall not
adversely affect the criteria contained in Annex 4 to Appendix 30B including the cumulative effect of
multiple earth stations on aircraft and vessels nor limit access of other administrations to their national
resources in Appendix 30B.

WRC-23 should then consider the relevant regulatory action necessary based on the work, as detailed above,
undertaken during this study period whilst ensuring that any action taken does not result in any additional
status than that of the GSO satellite networks with which these stations are communicating.

The introduction of earth station in motion operations into a frequency band that is subject to Appendix
30B restrictions could provide a welcome additional capacity for non-safety passenger/payload
communication. Additionally, given the restriction that such use shall not be or relied upon for safety-of-
life communication this agenda item should not adversely affect the provision of aeronautical safety service
nor set a precedent for their provision. However, how this agenda item develops needs to be
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monitored to ensure that there is no adverse impact or precedent set.

See also agenda item 1.16.

ICAQ Position:

To ensure that any radio regulatory action, taken as a result
of this agenda item, neither adversely affects the provision
of aeronautical safety-of-life services nor sets an unwanted
precedent.
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WRC-23 Agenda Item 1.16

Agenda Item Title:

to study and develop technical, operational and regulatory measures, as appropriate, to facilitate the
use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and
27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by non-geostationary fixed-satellite service earth
stations in motion, while ensuring due protection of existing services in those frequency bands, in
accordance with Resolution 173 (WRC 19).

Discussion:

This agenda item seeks to extend the concept of earth stations in motion (ESIMs) communicating with
geostationary space stations, to operation of ESIMs with non-geostationary space stations in the fixed
satellite service (FSS) to the 17.7-18.6 GHz, 18.8-19.3 GHz, 19.7-20.2 GHz (space-to-Earth), 27.5-29.1
GHz and 29.5-30 GHz frequency bands.

Resolution 173 (WRC-19) calls for studies to:

o identify the technical and operational characteristics and user requirements of the different types
of ESIMs that plan to operate within non-geostationary (non-GSO) satellite systems operating in
the FSS in the frequency bands or parts thereof identified,

o address the sharing and compatibility between ESIMs communicating with non-GSO FSS systems
and current & planned stations of primary services allocated in the frequency bands identified as
well as in the adjacent frequency bands.

The Resolution also calls on the ITU-R to develop technical conditions and regulatory provisions for the
operation of aeronautical and maritime ESIMs communicating with non-GSO space stations operating in
the FSS in the frequency bands identified. Those technical conditions and regulatory provisions shall ensure
the protection of and not impose additional constraints on the existing services in the frequency bands
identified.

ITU-R should also consider the relevant regulatory action necessary based on the work, as detailed above,
undertaken during this study period.

It should be noted that the frequency bands 19.7-20.2 GHz and 29.5-30.0 GHz are identified within
Resolution 155 (Rev. WRC-19) for the provision of unmanned aircraft systems (UAS) control and non-
payload communication (CNPC). However, both Resolution 156 (WRC-15) that regulates the use of these
frequency bands for ESIMs communicating to GSO satellites and Resolution 173 (WRC-19) that seeks to
facilitate the use of ESIMs communicating to non-GSO satellites in these frequency bands preclude the use
of the relevant ESIMs from being used or relied upon for safety-of-life applications. The implications of
any proposed amendment under agenda item 1.16 to the Radio Regulations need to be assessed and action
taken if they:

o could adversely affect the provision of UAS CNPC under Resolution 155 (Rev. WRC-19),

¢ do not make a clear regulatory distinction between satellite networks or satellite network resources
providing UAS CNPC and those providing non-safety ESIMs applications,

e setaprecedent that could adversely affect the provision of aeronautical safety-of-life services.
See also agenda item 1.8, 1.15and 1.17.
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To ensure that any radio regulatory action taken as a result
of this agenda item:

» do not adversely affect the provision of UAS CNPC
under Resolution 155 (Rev. WRC-19);

» make a clear regulatory distinction between satellite
networks or satellite network resources providing
UAS CNPC and those providing non-safety ESIMs
applications;

» do not set a precedent that could adversely affect the
provision of aeronautical safety-of-life services.
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WRC-23 Agenda Item 1.17

Agenda Item Title:

to determine and carry out, on the basis of ITU R studies in accordance with Resolution 773 (WRC
19), the appropriate regulatory actions for the provision of inter-satellite links in specific frequency
bands, or portions thereof, by adding an inter-satellite service allocation where appropriate.

Discussion:

Inter-satellite links have traditionally been used to relay communication between space stations, normally
situated on non-geostationary satellites, and an earth station where direct communication is impeded for
some reason such as being beyond visual line of sight. With the planned expansion in the use of low earth
orbit satellites the demand for inter-satellite links and associated spectrum is also increasing. This agenda
item seeks to develop the technical conditions and regulatory provisions, including potential new
allocations to the inter-satellite service, by which the different types of space station can operate inter-
satellite links in the frequency bands 11.7-12.7 GHz, 18.1-18.6 GHz, 18.8-20.2 GHz and 27.5-30 GHz.

Resolution 773 (WRC-19) calls for studies to:

e identify the technical and operational characteristics, including spectrum requirements, for
transmissions between space stations in the frequency bands 11.7-12.7 GHz, 18.1-18.6 GHz, 18.8-
20.2 GHz and 27.5-30 GHz,

e address the sharing and compatibility between satellite-to-satellite links intending to operate
between space stations in the frequency bands 11.7-12.7 GHz, 18.1-18.6 GHz, 18.8-20.2 GHz and
27.5-30 GHz and current and planned stations of the FSS and other existing services allocated in
same frequency bands and adjacent frequency bands,

Based on those studies the Resolution calls on the ITU-R to develop, for different types of space stations,
the technical conditions and regulatory provisions for satellite-to-satellite operations, including potential
new inter-satellite service allocations, in the frequency bands identified.

WRC-23 should then consider the relevant regulatory action necessary based on the work, as detailed above,
undertaken during this study period whilst ensuring the protection of the fixed and mobile services allocated
on a primary basis within the identified frequency bands.

It should be noted that the frequency bands 19.7-20.2 GHz and 29.5-30.0 GHz are identified within
Resolution 155 (Rev. WRC-19) for the provision of unmanned aircraft systems (UAS) control and non-
payload communication (CNPC). It is therefore important that the implications of any proposed amendment
under agenda item 1.17 to the Radio Regulations are assessed and action taken if they could adversely affect
the provision of UAS CNPC under Resolution 155 (Rev. WRC-19),

See also agenda item 1.8 and 1.16.

ICAQ Position:

To ensure that any radio regulatory action taken as a result
of this agenda item does not adversely affect the provision
of UAS CNPC under Resolution 155 (Rev. WRC-19),
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WRC-23 Agenda Item 4

Agenda Item Title:

in accordance with Resolution 95 (Rev.WRC-19), to review the Resolutions and Recommendations
of previous conferences with a view to their possible revision, replacement or abrogation.

ICAO Position:
Resolutions:
Resolution No. Title Action recommended
18 (Rev. WRC-15) Relating to the procedure for identifying and No change
announcing the position of ships and aircraft of
States not parties to an armed conflict.
20 (Rev. WRC-03) Technical cooperation with developing countries in | No change
the field of aeronautical telecommunications.
26 (Rev. WRC-19) Footnotes to the Table of Frequency Allocations in | No change
Article 5 of the Radio Regulations.
27 (Rev. WRC-19) Use of incorporation by reference in the Radio No change
Regulations.
63 (Rev. WRC-12) Protection of radiocommunication services No change
against interference caused by radiation from
industrial, scientific and medical (ISM)
equipment.
76 (Rev. WRC-15) Protection of geostationary fixed-satellite service No change

and geostationary broadcasting-satellite service
networks from the maximum aggregate equivalent
power flux-density produced by multiple non-
geostationary fixed-satellite service systems in
frequency bands where equivalent power flux-
density limits have been adopted.

95 (Rev. WRC19) General review of the resolutions and No change
recommendations of world administrative radio
conferences and world radiocommunication
conferences.

114 (Rev. WRC-15) Studies on compatibility between new systems of No change
the aeronautical radionavigation service and the
fixed-satellite service (Earth-to-space) (limited to
feeder links of the non-geostationary mobile-
satellite systems in the mobile-satellite service) in
the frequency band 5 091-5 150 MHz.
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Resolution No. Title Action recommended
140 (Rev. WRC-15) Measures and studies associated with the equivalent | No change
power flux-density (epfd) limits in the band 19.7-
20.2 GHz.
154 (WRC-15) Consideration of technical and regulatory actions in | No change

order to support existing and future operation of
fixed-satellite service earth stations within the band
3 400-4 200 MHz, as an aid to the safe operation of
aircraft and reliable distribution of meteorological
information in some countries in Region 1.

155 (Rev. WRC-19)

Regulatory provisions related to earth stations on
board unmanned aircraft which operate with
geostationary-satellite networks in the fixed-
satellite service in certain frequency bands not
subject to a plan of Appendices 30, 30A and 30B
for the control and non-payload communications of
unmanned aircraft systems in non-segregated
airspaces.

Subject to WRC-23
Agenda Item 1.8.

156 (WRC-15)

Use of the frequency bands 19.7-20.2 GHz and
29.5-30.0 GHz by earth stations in motion
communicating with geostationary space stations in
the fixed-satellite service

Modify if necessary
to ensure clear
delineation between
ESIMs and
unmanned aircraft
control and non
payload
communication
covered in Resolution
155 (Rev. WRC-19).

160 (WRC-15)

Facilitating access to broadband applications
delivered by high-altitude platform stations.

Suppress based on the
results of studies
carried out under
WRC-19 Agenda ltem
1.14.

165 (WRC-19)

Use of the frequency band 21.4-22 GHz by
high-altitude platform stations in the fixed
service in Region 2

No change

166 (WRC-19)

Use of the frequency band 24.25-27.5 GHz by
high-altitude platform stations in the fixed
service in Region 2

No change

167 (WRC-19)

Use of the frequency band 31-31.3 GHz by
high-altitude platform stations in the fixed
service

No change
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Resolution No.

Title

Action recommended

168(WRC-19)

Use of the frequency band 38-39.5 GHz by
high-altitude platform stations in the fixed
service

No change

169 (WRC-19)

Use of the frequency bands 17.7-19.7 GHz and
27.5-29.5 GHz by earth stations in motion
communicating with geostationary space
stations

in the fixed-satellite service

Modify if necessary to
ensure that the
provisions for ESIMs
do not limit the use of
unmanned aircraft
control and non
payload
communication
covered in Resolution
155 (Rev. WRC-19).

171 (WRC-19)

Review and possible revision of Resolution 155
(Rev.WRC-19) and No. 5.484B in the
frequency bands to which they apply

Subject to WRC-23
Agenda Item 1.8.

172 (WRC-19)

Operation of earth stations on aircraft and
vessels communicating with geostationary
space stations in the fixed-satellite service in
the frequency band 12.75-13.25 GHz (Earth-to-
space)

Subject to WRC-23
Agenda Item 1.15.

173 (WRC-19)

Use of the frequency bands 17.7-18.6 GHz,
18.8-19.3 GHz and 19.7-20.2 GHz (space-to-
Earth) and 27.5-29.1 GHz and 29.5-30 GHz
(Earth-to-space) by earth stations in motion
communicating with non-geostationary space
stations

in the fixed-satellite service

Subject to WRC-23
Agenda Item1.16.

176 (WRC-19)

Use of the frequency bands 37.5-39.5 GHz
(space-to-Earth), 40.5-42.5 GHz (space-to-
Earth), 47.2-50.2 GHz (Earth-to-space) and
50.4-51.4 GHz (Earth-to-space) by aeronautical
and maritime earth stations in motion
communicating with geostationary space
stations in the fixed-satellite service

Modify or suppress as
necessary based on the
results of studies
carried out
(preliminary WRC-27
Agenda ltem 2.2).

205 (Rev. WRC-19)

Protection of the systems operating in the mobile
satellite service in the band 406-406.1 MHz.

No change

207 (Rev. WRC-15)

Measures to address unauthorized use of and
interference to frequencies in the bands allocated to
the maritime mobile service and to the aeronautical
mobile (R) service.

No change

217 (WRC-97)

Implementation of wind profiler radars.

No change
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Resolution No.

Title

Action recommended

222 (Rev. WRC-12)

Use of the frequency bands 1 525-1 559 MHz
and 1 626.5-1 660.5 MHz by the

mobile-satellite service, and procedures to ensure

long-term spectrum access for the aeronautical
mobile-satellite (R) service.

No change

223 (Rev WRC-19)

Additional frequency bands identified for
International Mobile Telecommunications

Modify or suppress
invites the ITU
Radiocommunications
Sector 1 to Resolution
223, as appropriate,
based on the results of
the studies called for by
that provision.

225 (Rev. WRC-12) Use of additional frequency bands for the No change
satellite component of IMT.
229 (Rev. WRC-19) Use of the frequency bands 5 150- No change

5 250 MHz, 5 250-5 350 MHz and 5 470-
5 725 MHz by the mobile service for the
implementation of wireless access systems
including radio local area networks

240 (WRC-19)

Spectrum harmonization for railway
radiocommunication systems between train
and trackside within the existing mobile-
service allocations.

Monitor studies and
ensure protection of
aeronautical systems.

245 (WRC-19)

Studies on frequency-related matters for the
terrestrial component of International Mobile
Telecommunications identification in the
frequency bands 3 300-3 400 MHz, 3 600-
3800 MHz, 6 425-7 025 MHz,

7 025-7 125 MHz and 10.0-10.5 GHz

Subject to WRC-23
Agenda Item 1.2.

246 (WRC-19)

Studies to consider possible allocation of the
frequency band 3 600-3 800 MHz to the
mobile, except aeronautical mobile,

service on a primary basis within Region 1

Subject to WRC-23
Agenda Item 1.3.

247 (WRC-19)

Facilitating mobile connectivity in certain
frequency bands below 2.7 GHz using high-
altitude platform stations as International
Mobile Telecommunications base stations

Subject to WRC-23
Agenda Item 1.4.
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249 (WRC-19)

Study of technical and operational issues and
regulatory provisions for space-to-space
transmissions in the Earth-to-space direction
in the frequency bands [1 610-1 645.5 and

1 646.5-1 660.5 MHZz] and the space-to-Earth
direction in the frequency bands [1 525-1 544
MHz], [1 545-1 559 MHz], [1 613.8-1 626.5
MHZz] and [2 483.5-2 500 MHz] among non-
geostationary and geostationary satellites
operating in the mobile-satellite service

Modify or suppress as
necessary based on the
results of studies
carried out for
WRC-27 (preliminary
WRC-27 Agenda

Item 2.8)

250 (WRC-19)

Studies on possible allocations to the land
mobile service (excluding International
Mobile Telecommunications) in the
frequency band 1 300-1 350 MHz for use by
administrations for the future development of
terrestrial mobile-service applications

Modify or suppress as
necessary based on the
results of studies
carried out for
WRC-27 (preliminary
WRC-27 Agenda Item
2.9)

251 (WRC-19)

Removal of the limitation regarding
aeronautical mobile in the frequency range
694-960 MHz for the use of International
Mobile Telecommunications user equipment
by non-safety applications

Modify or suppress as
necessary based on the
results of studies
carried out for
WRC-27 (preliminary
WRC-27 Agenda Item
2.12)

339 (Rev. WRC-07) Coordination of NAVTEX services. No change

354 (WRC-07) Distress and safety radiotelephony procedures for No change
2 182 kHz.

356 (WRC-07) ITU maritime service information registration. No change

361 (Rev. WRC-19)

Consideration of regulatory provisions for
modernization of the global maritime distress and
safety system and related to the implementation of
e-navigation.

Subject to WRC-23
Agenda Item 1.11.

405 (Geneva 1979)

Relating to the use of frequencies of the
aeronautical mobile (R) service.

Subject to WRC-23
agenda item 1.9.

413 (Rev. WRC-12) Use of the band 108-117.975 MHz by No change
aeronautical service.
417 (Rev. WRC-12) Use of the frequency band 960-1 164 MHz by the No change

aeronautical mobile (R) service.
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418 (Rev. WRC-15)

Use of the band 5 091-5 250 MHz by the
aeronautical mobile service for telemetry
applications.

No change

422 (WRC-12)

Development of methodology to calculate
aeronautical mobile-satellite (R) service spectrum
requirements within the frequency bands 1 545-

Suppress as a result
of the approval of
Recommendation

1 555 MHz (space-to-Earth) and 1 646.5-1 656.5 ITU-R M.2091.
MHz (Earth-to-space).

424 (WRC-15) Use of wireless avionics intra-communications in No change
the frequency band 4 200-4 400 MHz.

425 (Rev. WRC-19) Use of the frequency band 1 087.7-1 092.3 MHz by | No change

the aeronautical mobile-satellite (R) service (Earth-

to-space) to facilitate global flight tracking for
civil aviation.

428 (WRC-19)

Studies on a possible new allocation to the
aeronautical mobile-satellite (R) service within the
frequency band 117.975-137 MHz in order to
support aeronautical VHF communications in the
Earth-to-space and space-to-Earth directions

Subject to WRC-23
Agenda Item 1.7.

429 (WRC-19)

Consideration of regulatory provisions for updating

Appendix 27 of the Radio

Regulations in support of aeronautical HF
modernization

Subject to WRC-23
Agenda Item 1.9.

430 (WRC-19)

Studies on frequency-related matters, including
possible additional allocations, for the possible
introduction of new non-safety aeronautical mobile
applications

Subject to WRC-23
Agenda Item 1.10.

608 (Rev. WRC-19)

Use of the frequency band 1 215-1 300 MHz by
systems of the radionavigation satellite service.

No change

609 (Rev. WRC-07)

Protection of aeronautical radionavigation systems
from the equivalent power flux-density produced
by radionavigation satellite service networks and
systems in the 1 164-1 215 MHz band.

No change

610 (Rev. WRC-19)

Coordination and bilateral resolution of technical
compatibility issues for radionavigation satellite
networks and systems in the band 1 164-

1 300 MHz, 1 559-1 610 MHz and

5010-5 030 MHz.

No change

612 (Rev. WRC-12)

Use of the radiolocation service between 3 and 50
MHz to support oceanographic radar operations.

No change
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Resolution No.

Title

Action recommended

660 (WRC-19)

Use of the frequency band 137-138 MHz by non-
geostationary satellites with short-duration
missions in the space operation service.

No change

661 (WRC-19)

Examination of a possible upgrade to primary
status of the secondary allocation to the space
research service in the frequency band
14.8-15.35 GHz

Subject to WRC-23
Agenda Item 1.13.

705 (Rev. WRC-15) Mutual protection of radio services operating in No change
the band 70-130 kHz.

729 (Rev. WRC-07) Use of frequency adaptive systems in the MF and No change
HF bands.

748 (Rev. WRC-19) Compatibility between the aeronautical mobile No change
(R) service and the fixed satellite service
(Earth-to-space) in the band 5 091-5 150 MHz.

762 (WRC-15) Application of power flux density criteria to No change

assess the potential for harmful interference

under 11.32A for fixed-satellite and
broadcasting-satellite service networks in the

6 GHz and 10/11/12/14 GHz bands not subject to a
plan.

772 (WRC-19)

Consideration of regulatory provisions to facilitate
the introduction of sub-orbital vehicles.

Subject to WRC-23
agenda item 1.6.

773 (WRC-19)

Study of technical and operational issues and
regulatory provisions for satellite-to-satellite links
in the frequency bands 11.7-12.7 GHz,

18.1-18.6 GHz, 18.8 20.2 GHz and 27.5-30 GHz

Subject to WRC-23
agenda item 1.17.

774 (WRC-19)

Studies on technical and operational measures to
be applied in the frequency band 1 240-1 300
MHz to ensure the protection of the
radionavigation-satellite service (space-to-Earth)

Subject to WRC-23
agenda item 9.1 topic b.
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Recommendation No.

Action recommended

7 (Rev. WRC-97)

Adoption of standard forms for ship station and
ship earth station licences and aircraft station
and aircraft earth station licences.

No change

Relating to the measures to be taken to prevent
the operation of broadcasting stations on board
ships or aircraft outside national territories.

No change

71

Relating to the standardization of the technical
and operational characteristics of
radio equipment.

No change

75 (Rev. WRC-15)

Study on the boundary between the out-of-band
and spurious domains of primary radars
using magnetrons.

No change

401

Relating to the efficient use of aeronautical
mobile (R) worldwide frequencies.

No change

608 (Rev. WRC-07)

Guidelines for consultation meetings established
in Resolution 609 (WRC-07).

No change
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WRC-23 Agenda
Item 8

Agenda Item Title:

to consider and take appropriate action on requests from administrations to delete their country
footnotes or to have their country name deleted from footnotes, if no longer required, taking into
account Resolution 26 (Rev.WRC-19).

Discussion:

Allocations to the aeronautical services are generally made for all ITU regions and normally on an exclusive
basis. These principles reflect the global process of standardization within ICAO for the promotion of safety
and to support the global interoperability of radiocommunication and radionavigation equipment used in
civil aircraft. In some instances, however, footnotes to the ITU Table of Frequency Allocations allocate
spectrum in one or more countries to other radio services in addition or alternatively to the aeronautical
service to which the same spectrum is allocated in the body of the table.

The use of country footnote allocations to non-aeronautical services in aeronautical bands is generally not
recommended by ICAO, on safety grounds, as such use may result in harmful interference to safety services.
Furthermore, this practice generally leads to an inefficient use of available spectrum to aeronautical
services, particularly when the radio systems sharing the band have differing technical characteristics. It
also may result in undesirable (sub-) regional variations with respect to the technical conditions under which
the aeronautical allocations can be used. This can have a serious impact on the safety of aviation.

The following footnotes in aeronautical bands should be carefully reviewed by administrations in order to
preserve the safety and efficiency of aeronautical services for the reasons as discussed below:

a) In the frequency bands used for the ICAQ instrument landing system (ILS), (marker beacons
74.8-75.2 MHz; localizer 108-112 MHz and glide path 328.6-335.4 MHz) and the VHF
omnidirectional radio range system (VOR); 108-117.975 MHz, Nos. 5.181, 5.197 and 5.259
allow for the introduction of the mobile service on a secondary basis and subject to agreement
obtained under No. 9.21 of the Radio Regulations when these bands are no longer required for
the aeronautical radionavigation service. The use of both ILS and VOR is expected to continue.
In addition, WRC-03, as amended by WRC-07, has introduced No. 5.197A stipulating
that the band 108-117.975 MHz is also allocated on a primary basis to the aeronautical mobile
(R) service (AM(R)S), limited to systems operating in accordance with recognized
international aeronautical standards. Such use shall be in accordance with Resolution 413
(Rev. WRC-12). The use of the band 108-112 MHz by the AM(R)S shall be limited to systems
composed of ground-based transmitters and associated receivers that provide navigational
information in support of air navigation functions in accordance with recognized international
aeronautical standards. ICAO encourages administrations listed in Nos. 5.181, 5.197 and 5.259
to review their use and if no longer required, to remove their country’s name from these
footnotes.

b) Nos. 5.201 and 5.202 allocate the frequency bands 132-136 MHz and 136-137 MHz in some
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States to the aeronautical mobile (off-route) service (AM(OR)S). Since these frequency bands
are heavily utilized for ICAO-standard VHF voice and data communications, ICAO
encourages those concerned administrations to review their use and if no longer required, to
remove their country’s name from these footnotes.

In the frequency band 1 215-1 300 MHz, which is used by civil aviation for the provision of
radionavigation services through No. 5.331. Footnote No. 5.330 allocates the band in a number
of countries to the fixed and mobile service. Given the receiver sensitivity of aeronautical uses
of the frequency band, ICAO does not support the continued inclusion of an additional service
through country footnotes. ICAO would therefore encourage administrations to review their
use and if no longer required, to remove their country’s name from No. 5.330.

in the frequency band 1 525-1 530 MHz, which is used by civil aviation for the provision of
satellite services No. 5.352A specifies that stations in the mobile-satellite service, except
stations in the maritime mobile-satellite service, shall not cause harmful interference to, or
claim protection from, stations of the fixed service in a number of countries that were notified
prior to 1 April 1998. As of August 2020, the ITU Master International Frequency Register
shows out of 20 administrations listed in this footnote, only 4 Administrations have fixed
stations notified prior to 1 April 1998. ICAO would therefore encourage Administrations listed
in the footnote to review their use of fixed service assignments in 1 525-1 530 MHz, and
if no longer required, to remove their country’s name from No. 5.352A.

e) In the frequency bands 1 540-1 559 MHz, 1 610.6-1 613.8 MHz and 1 613.8-1 626.5 MHz,

9)

within which some portions are assigned to or used by the aeronautical mobile-satellite (R)
service, No. 5.355 also allocates the band on a secondary basis to the fixed service in a number
of countries. Given that portions of these bands are utilized by a safety-of-life service, ICAO
does not support the continued use of No 5.355 country footnote. ICAO encourages those
concerned administrations to review their use and if no longer required, to remove their
country’s name from No. 5.355.

In the frequency bands 1 550-1 559 MHz, 1 610-1 645.5 MHz and 1 646.5-1 660 MHz which
are assigned to mobile-satellite services, including in some portions assignment to or use by
the aeronautical mobile-satellite (R) service, No. 5.359 also allocates the bands to the fixed
service on a primary basis in a number of countries. Given that portions of these bands are
utilized by a safety-of-life service, ICAO does not support the continued use of No. 5.359
country footnote. ICAO would therefore encourage those concerned administrations to review
their use and if no longer required, to remove their country’s name from No. 5.359.

In the frequency band 4 200-4 400 MHz, which is reserved for use by airborne radio altimeters
and wireless avionics intra-communications (WAIC), No. 5.439 allows the operation of the
fixed service on a secondary basis in some countries. Radio altimeters are a critical element in
aircraft automatic landing systems and serve as a sensor in ground proximity warning systems.
WAIC provides aircraft safety communications between points on an airframe. Interference
from the fixed service has the potential to affect the safety of both of these systems. ICAO
would therefore encourage those concerned administrations to review their use and if no longer
required, to remove their country’s name from No. 5.439.
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ICAO Position:

To encourage administrations listed in the footnotes to review Nos.
5.181, 5.197 and 5.259, as access to the frequency bands 74.8-75.2, 108-
112 and 328.6-335.4 MHz by the mobile service is difficult and could
create the potential for harmful interference to important radionavigation
systems used by aircraft at final approach and landing as well as systems
operating in the aeronautical mobile service in the frequency band 108-
112 MHz.

To encourage administrations listed in the footnotes to review Nos.
5.201 and 5.202, as use by the AM(OR)S of the frequency bands 132-136
MHz and 136-137 MHz in some States may cause harmful interference to
aeronautical safety communications.

To encourage administrations listed in the footnote to review No. 5.330 as
access to the frequency band 1 215-1 300 MHz by the fixed and mobile
services could potentially cause harmful interference to services used to
support aircraft operations.

To encourage administrations listed the footnote to review No. 5.352A as
access to the frequency bands 1 525-1 530 MHz by the fixed services
could potentially constrain aeronautical use of this frequency band.

To encourage administrations listed in the footnote to review No. 5.355 as
access to the frequency bands 1 540-1559, 1610.6-1613.8 and 1
613.8-1 626.5 MHz by the fixed services could potentially constrain
aeronautical use of these frequency bands.

To encourage administrations listed in the footnote to review No. 5.359 as
access to the frequency bands 1 550-1 559 MHz, 1 610-1 645.5 MHz and
1 646.5-1 660 MHz by the fixed services could potentially jeopardize
aeronautical use of those frequency bands.

To encourage administrations listed in the footnote to review No. 5.439 to
ensure the protection of the safety critical operation of radio altimeters and
WAIC systems in the frequency band 4 200-4 400 MHz.

ICAO would encourage administrations to take appropriate actions under
this agenda item to remove their country’s name from these footnotes if
no longer required.
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Note 1.— Administrations indicated in the footnotes mentioned in the ICAO Position
above which are urged to remove their country names from these footnotes are as follows:

No. 5.181 Egypt, Israel and Syrian Arab Republic No.
No. 5.197 Syrian Arab Republic
No. 5.201 Armenia, Azerbaijan, Belarus, Bulgaria, Estonia, the Russian

Federation, Georgia, Hungary, Iran (Islamic Republic of), Iraq (Republic of), Japan,
Kazakhstan, Mali, Mongolia, Mozambique, Uzbekistan, Papua New Guinea, Poland,
Kyrgyzstan, Romania, Senegal, Tajikistan, Turkmenistan and Ukraine

No. 5.202 Saudi Arabia, Armenia, Azerbaijan, Bahrain,Belarus, Bulgaria, the
United Arab Emirates, the Russian Federation, Georgia, Iran (Islamic Republic of),
Jordan, Mali, Oman, Uzbekistan, Poland, the Syrian Arab Republic, Kyrgyzstan,
Romania, Senegal, Tajikistan, Turkmenistan and Ukraine

No. 5.259 Egypt and Syrian Arab Republic

No. 5.330 Angola, Bahrain, Bangladesh, Cameroon, Chad, China, Djibouti,
Egypt, Eritrea, Ethiopia, Guyana, India, Indonesia, Iran (Islamic Republic of), Iraq,
Israel, Japan, Jordan, Kuwait, Nepal, Oman, Pakistan, the Philippines, Qatar, Saudi
Arabia, Somalia, Sudan, South Sudan, the Syrian Arab Republic, Togo, the United
Arab Emirates and Yemen

No. 5.355 Bahrain, Bangladesh, Congo (Rep of the), Djibouti, Egypt, Eritrea,
Iraq, Israel, Kuwait, Qatar, Syrian Arab Republic, Somalia, Sudan, South Sudan,
Chad, Togo and Yemen

No. 5.352A Algeria, Saudi Arabia, Egypt, Guinea, India, Israel, Italy, Jordan, Kuwait,
Mali, Morocco, Mauritania, Nigeria, Oman, Pakistan, the Philippines, Qatar, Syrian
Arab Republic, Viet Nam and Yemen

No. 5.359 Germany, Saudi Arabia, Armenia, , Azerbaijan, Belarus, Cameroon,
the Russian Federation, Georgia, Guinea, Guinea-Bissau, Jordan, Kazakhstan,
Kuwait, Lithuania, Mauritania, Uganda, Uzbekistan, Pakistan, Poland, the Syrian
Arab Republic, Kyrgyzstan, the Dem. People’s Rep. of Korea, Romania, Tajikistan,
Tunisia, Turkmenistan and Ukraine

No. 5.439 Iran (Islamic Republic of)
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WRC-19 Agenda Item 9.1

Agenda Item Title:

To consider and approve the report of the Director of the Radiocommunication Bureau, in
accordance with Article 7 of the Convention:

On the activities of the Radiocommunication Sector since WRC-19.

Note.— The subdivision of Agenda Item 9.1 into topics, such as a), b), etc. was made at the first
session of the Conference Preparatory Meeting for WRC-23 (CPM23-1) and is summarized in the BR
Administrative Circular CA/251, 19th December 2019. In addition, a topic d) was added which was not
part of Resolution 811 (WRC-19) (the WRC-23 agenda), however was agreed by WRC-19 (see WRC-19
document 573 8§ 35.2 to 35.4).

Topic 9.1 (b):

Review of the amateur service and the amateur-satellite service allocations in the frequency band 1
240-1 300 MHz to determine if additional measures are required to ensure protection of the
radionavigation-satellite (space-to-Earth) service operating in the same band in accordance with
Resolution 774 (WRC-19).

The amateur service has a secondary allocation in the frequency band 1 240-1 300 MHz (known as the “23
cm band” by the amateur community) and is currently used for amateur voice, data and image transmission.
The frequency band is also allocated on a primary basis to the following services:

e Table Allocation

0 Earth exploration-satellite (active)

o0 Radiolocation

o Radionavigation Satellite (space-to-Earth) (space-to-space)
0 Space research(active)

e Footnote Allocation within various Countries

0 5.330 Fixed
o 5.330 Mobile
0 5.331 Radionavigation

In the frequency band 1 240-1 300 MHz radionavigation satellite service (RNSS) systems such as
GLONASS, Galileo, Beidou & QZSS are either operational, or becoming operational in various parts of
the world with the expectation of enhancing the accuracy, reliability and positional accuracy of the current
systems as well as offering additional features. However, there have been confirmed reports of harmful
interference to the RNSS being caused by amateur service systems. This agenda item seeks to identify
additional technical and operational measures that could be implemented to improve the protection of those
RNSS from amateur and amateur-satellite systems operating under the secondary allocations to the amateur
and amateur-satellite service without removing those amateur allocations.
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Within the frequency band 1 240-1 300 MHz aviation currently operates primary surveillance radars used
in the provision of air traffic control services. Past research has indicated that RNSS systems such as those
indicated above can cause harmful interference to radars. The concern is that action taken under this agenda

item could adversely affect the provision of those primary radar services with a consequential impact on air
traffic control.

ICAO Position:

To ensure that ITU-R studies under Resolution 774 (WRC-
19) address whether potential mitigation measures will
impact the protection of aeronautical radar systems
operating under the existing aeronautical radionavigation
or radiolocation service allocations.
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WRC-19 Agenda Item 9.2

Agenda Item Title:

To consider and approve the report of the Director of the Radiocommunication Bureau, in
accordance with Article 7 of the Convention:

on any difficulties or inconsistencies encountered in the application of the Radio Regulations.

The relevant ITU-R working parties are invited to carry out the requested studies, indicated below, and to
report the results of the studies to the Director of the Radiocommunication Bureau to be considered as the
Director deems appropriate.

From Resolution 427 (WRC-19) “Updating provisions related to aeronautical services in the Radio
Regulations — resolves to invite ITU-R States “to study the Articles, limited to Chapters IV, V, VI and VIII
of Volume I of the Radio Regulations and their associated Appendices, as appropriate, in order to identify
outdated aeronautical provisions with respect to ICAO Standards and Recommended Practices and to
develop examples of regulatory texts for updating these provisions, while ensuring that potential changes
to such provisions will not impact any other systems or services operating in accordance with the Radio
Regulations™. (Responsible Group: WP 5B).

ICAO Position:

Participate in ITU-R studies to ensure any proposed
changes to the Radio Regulations recommended in the
Director’s Report to the WRC do not impact current or
planned aeronautical systems or applications.
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ATTACHMENT*
Agenda for the 2023 world radiocommunication conference

The World Radiocommunication Conference (Sharm el-Sheikh, 2019),

considering
a) that, in accordance with No. 118 of the ITU Convention, the general scope of the agenda for a world
radiocommunication conference (WRC) should be established four to six years in advance and that a final
agenda shall be established by the ITU Council two years before the conference;
b) Article 13 of the ITU Constitution relating to the competence and scheduling of WRCs and Article
7 of the Convention relating to their agendas;
c) the relevant resolutions and recommendations of previous world administrative radio conferences
(WARCs) and WRCs,

recognizing
a) that this conference has identified a number of urgent issues requiring further examination
by WRC-23;
b) that, in preparing this agenda, some items proposed by administrations could not be included and

have had to be deferred to future conference agendas,

resolves
to recommend to the Council that a WRC be held in 2023 for a maximum period of four weeks, with the
following agenda:
1 on the basis of proposals from administrations, taking account of the results of WRC-19 and the
Report of the Conference Preparatory Meeting, and with due regard to the requirements of existing and
future services in the frequency bands under consideration, to consider and take appropriate action in respect
of the following items:
1.1 to consider, based on the results of ITU-R studies, possible measures to address, in the frequency
band 4 800-4 990 MHz, protection of stations of the aeronautical and maritime mobile services located in
international airspace and waters from other stations located within national territories, and to review the
power flux-density criteria in No. 5.441B in accordance with Resolution 223 (Rev.WRC-19);
1.2 to consider identification of the frequency bands 3 300-3 400 MHz, 3600-3 800 MHz, 6
425-7 025 MHz, 7 025-7 125 MHz and 10.0-10.5 GHz for International Mobile Telecommunications
(IMT), including possible additional allocations to the mobile service on a primary basis, in accordance
with Resolution 245 (WRC-19);
13 to consider primary allocation of the frequency band 3 600-3 800 MHz to the mobile service in
Region 1 and take appropriate regulatory actions, in accordance with Resolution 246 (WRC-19);

*The text of the resolution included in this Annex has been copied from the ITU Radio Regulations, Edition of 2020, Volume IIl.



A-45

1.4 to consider, in accordance with Resolution 247 (WRC-19), the use of high-altitude platform
stations as IMT base stations (HIBS) in the mobile service in certain frequency bands below 2.7 GHz
already identified for IMT, on a global or regional level;

15 to review the spectrum use and spectrum needs of existing services in the frequency band 470- 960
MHz in Region 1 and consider possible regulatory actions in the frequency band 470-694 MHz in Region
1 on the basis of the review, in accordance with Resolution 235 (WRC-15);

1.6 to consider, in accordance with Resolution 772 (WRC-19), regulatory provisions to facilitate
radiocommunications for sub-orbital vehicles;

1.7 to consider a new aeronautical mobile-satellite (R) service allocation in accordance with Resolution
428 (WRC-19) for both the Earth-to-space and space-to-Earth directions of aeronautical VHF
communications in all or part of the frequency band 117.975-137 MHz, while preventing any undue
constraints on existing VHF systems operating in the aeronautical mobile (R) service, in the aeronautical
radionavigation service, and in adjacent frequency bands;

1.8 to consider, on the basis of ITU-R studies in accordance with Resolution 171 (WRC-19),
appropriate regulatory actions, with a view to reviewing and, if necessary, revising Resolution
155 (Rev.WRC-19) and No. 5.484B to accommodate the use of fixed-satellite service networks by control
and non-payload communications of unmanned aircraft systems;

1.9 to review Appendix 27 of the Radio Regulations and consider appropriate regulatory actions and
updates based on ITU-R studies, in order to accommodate digital technologies for commercial aviation
safety-of-life applications in existing HF bands allocated to the aeronautical mobile (R) service and ensure
coexistence of current HF systems alongside modernized HF systems, in accordance with Resolution 429
(WRC-19);

1.10 to conduct studies on spectrum needs, coexistence with radiocommunication services and
regulatory measures for possible new allocations for the aeronautical mobile service for the use of non-
safety aeronautical mobile applications, in accordance with Resolution 430 (WRC-19);

1.11 to consider possible regulatory actions to support the modernization of the Global Maritime
Distress and Safety System (GMDSS) and the implementation of e-navigation, in accordance with
Resolution 361 (Rev.WRC-19);

1.12  to conduct, and complete in time for WRC-23, studies for a possible new secondary allocation to
the Earth exploration-satellite service (active) for spaceborne radar sounders within the range of frequencies
around 45 MHz, taking into account the protection of incumbent services, including in adjacent bands, in
accordance with Resolution 656 (Rev.WRC-19);

1.13  to consider a possible upgrade of the allocation of the frequency band 14.8-15.35 GHz to the space
research service, in accordance with Resolution 661 (WRC-19);

1.14  to review and consider possible adjustments of the existing frequency allocations or possible new
primary frequency allocations to the Earth exploration-satellite service (passive) in the frequency range
231.5-252 GHz, to ensure alignment with more up-to-date remote-sensing observation requirements, in
accordance with Resolution 662 (WRC-19);
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1.15 to harmonize the use of the frequency band 12.75-13.25 GHz (Earth-to-space) by earth stations on
aircraft and vessels communicating with geostationary space stations in the fixed-satellite service globally,
in accordance with Resolution 172 (WRC-19);

1.16  to study and develop technical, operational and regulatory measures, as appropriate, to facilitate
the use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and
27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by non-geostationary fixed-satellite service earth stations
in motion, while ensuring due protection of existing services in those frequency bands, in accordance with
Resolution 173 (WRC-19);

1.17  to determine and carry out, on the basis of ITU-R studies in accordance with Resolution 773
(WRC-19), the appropriate regulatory actions for the provision of inter-satellite links in specific frequency
bands, or portions thereof, by adding an inter-satellite service allocation where appropriate;

1.18 to consider studies relating to spectrum needs and potential new allocations to the mobile-satellite
service for future development of narrowband mobile-satellite systems, in accordance with Resolution 248
(WRC-19);

1.19  to consider a new primary allocation to the fixed-satellite service in the space-to-Earth direction in
the frequency band 17.3-17.7 GHz in Region 2, while protecting existing primary services in the band, in
accordance with Resolution 174 (WRC-19);

2 to examine the revised ITU-R Recommendations incorporated by reference in the Radio
Regulations communicated by the Radiocommunication Assembly, in accordance with further resolves of
Resolution 27 (Rev.WRC-19), and to decide whether or not to update the corresponding references in the
Radio Regulations, in accordance with the principles contained in resolves of that Resolution;

3 to consider such consequential changes and amendments to the Radio Regulations as may be
necessitated by the decisions of the conference;
4 in accordance with Resolution 95 (Rev.WRC-19), to review the Resolutions and

Recommendations of previous conferences with a view to their possible revision, replacement or
abrogation;

5 to review, and take appropriate action on, the Report from the Radiocommunication Assembly
submitted in accordance with Nos. 135 and 136 of the ITU Convention;

6 to identify those items requiring urgent action by the radiocommunication study groups in
preparation for the next world radiocommunication conference;

7 to consider possible changes, in response to Resolution 86 (Rev. Marrakesh, 2002) of the
Plenipotentiary Conference, on advance publication, coordination, notification and recording procedures
for frequency assignments pertaining to satellite networks, in accordance with Resolution 86 (Rev.WRC-
07), in order to facilitate the rational, efficient and economical use of radio frequencies and any associated
orbits, including the geostationary-satellite orbit;

8 to consider and take appropriate action on requests from administrations to delete their country
footnotes or to have their country name deleted from footnotes, if no longer required, taking into account
Resolution 26 (Rev.WRC-19);
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9 to consider and approve the Report of the Director of the Radiocommunication Bureau, in
accordance with Article 7 of the ITU Convention;
9.1 on the activities of the ITU Radiocommunication Sector since WRC-19:

- In accordance with Resolution 657 (Rev.WRC-19), review the results of studies relating to
the technical and operational characteristics, spectrum requirements and appropriate radio
service designations for space weather sensors with a view to describing appropriate
recognition and protection in the Radio Regulations without placing additional constraints on
incumbent services;

- Review the amateur service and the amateur-satellite service allocations in the frequency band
1 240-1 300 MHz to determine if additional measures are required to ensure protection of the
radionavigation-satellite service (space-to-Earth) operating in the same band in accordance
with Resolution 774 (WRC-19);

- Study the use of International Mobile Telecommunication systems for fixed wireless
broadband in the frequency bands allocated to the fixed service on a primary basis, in
accordance with Resolution 175 (WRC-19);

9.2 on any difficulties or inconsistencies encountered in the application of the Radio Regulations;! and

9.3 on action in response to Resolution 80 (Rev.WRC-07);

10 to recommend to the ITU Council items for inclusion in the agenda for the next world

radiocommunication conference, and items for the preliminary agenda of future conferences, in accordance

with Article 7 of the ITU Convention and Resolution 804 (Rev.WRC-19),

invites the ITU Council
to finalize the agenda and arrange for the convening of WRC-23, and to initiate as soon as possible the
necessary consultations with Member States,

instructs the Director of the Radiocommunication Bureau

1 to make the necessary arrangements to convene meetings of the Conference Preparatory Meeting
(CPM) and to prepare a report to WRC-23;
2 to submit a draft report on any difficulties or inconsistencies encountered in the application of the

Radio Regulations referred in agenda item 9.2 to the second session of the CPM and to submit the final
report at least five months before the next WRC,

instructs the Secretary-General
to communicate this Resolution to international and regional organizations concerned.

—END —

! This agenda sub-item is strictly limited to the Report of the Director on any difficulties or inconsistencies encountered in the
application of the Radio Regulations and the comments from administrations. Administrations are invited to inform the Director
of the Radiocommunication Bureau of any difficulties or inconsistencies encountered in the Radio Regulations.
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Email: yasser.zayyad@carc.gov.jo
OMAN
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SULTANATE OF OMAN
Email: saleh@caa.gov.om

Mr. Ali jamil Sultan
ANS Engineer

SULTANATE OF OMAN
Email: ali.jamil@caa.gov.om

Mr. Amar Salim Al Mahri ANS Engineer
SULTANATE OF OMAN

Mr. Amer Mansoor Al Kathiri Chief CNS Salalah
SULTANATE OF OMAN

Email: amer.kathiri@caa.gov.om

Mr. Ghanim Mahad Fadhil ANS Engineer
SULTANATE OF OMAN
Email: ghanim@caa.gov.om
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ANS Engineer
SULTANATE OF OMAN
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Mr.

Ibrahim Said Al Hajri
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SULTANATE OF OMAN
Email: alhajri@caa.gov.om

Mr.

Kafah Al Ghassani

DANS Salalah
SULTANATE OF OMAN
Email: kafah.ali@caa.gov.om

. Majid Al Shukaili

ANS Engineer
SULTANATE OF OMAN
Email: majid.shukaili@caa.gov.om

Mr.

Moosa Abdulaziz Al Balushi

DANS Safety
SULTANATE OF OMAN
Email: mos@caa.gov.om

Mr.

Murad Abdullah Al-Balushi

Chief NAV-AIDS
SULTANATE OF OMAN
Email.: murad@caa.gov.om

Mr.

Said Hussain Al Balushi

Chief Communication
SULTANATE OF OMAN

Email: said@caa.gov.om

Mr.

Mustafa Al Manthari

ANS Engineer
SULTANATE OF OMAN
Email: mustafa@caa.gov.om

Mr.

Khaled Eltanany

CNS Inspector

SULTANATE OF OMAN

Email: khaled.eltanany@caa.gov.om
Khaled.eltanany@gmail.com

Mr.

Humoud Al Adawi

ATCO

SULTANATE OF OMAN

Email: humoud19692@gmail.com
h.aladawi@caa.gov.om

Mr.

Bader Al-Rawahi

Senior Telecom Engineer
TRA

SULTANATE OF OMAN
Email: bader@tra.gov.om

Mr.

Mohammed Al-Siyabi

Assistance Specialist
TRA
SULTANATE OF OMAN

Ms.

Maryam Al-Lamki

Senior Specialist

Telecommunicaiton Regulatory Authority

Email: mariam@tra.gov.om

Mr.

Hilal Ali Al-Magbal
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Email: h.almagbabi@caa.gov.om
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Mr. Nasser Salim Al-Mazroui

ATC Director
SUTLANATE OF OMAN
Email: n.almazroui@caa.gov.om

Ms. Rahma Al-Rashdi

Specialist Assistant

TRA

SULTANATE OF OMAN

Email: rahma.alrashd@tra.gov.om

Mr. Idris Ali Hamdan Al Kharusi

Aeronautical Systems Engineer
SULTANATE OF OMAN
Email: idris@caa.gov.om

Mrs. Samiya Salim Al Battashi

Admin Officer
SULTANATE OF OMAN
Email: s.albattashi@caa.gov.om

Mr. Said Saif Alkiynmi

ATCO
SULTANATE OF OMAN
Email: s.alkiynmi@caa.gov.om

Mr. Sadiq Hasan Al-lawati

ANS Engineer
SULTANATE OF OMAN
Email: s.lawati@caa.gov.om

Mr. Yakoub Nasser Al Mahrougqi

Aviation Systems Engineer
SULTANATE OF OMAN
Email: yaqoub@caa.gov.om

Mr. Majid Al Siyabi

Engineer
SULTANATE OF OMAN
Email: m.siyabi@caa.gov.om

Mr. Bader Nasser Al Ghazali

Network Engineer
SULTANATE OF OMAN
Email: bader@caa.gov.om

Mr. Khalid Rashid Al-Salmi

ANS Engineer
SULTANATE OF OMAN
Email: k.alsalmi@caa.gov.om

Mr. Ahmad Mohammed Ahmad Albalushi

ANS Engineer
SULTANATE OF OMAN
Email: ah.albakasgu@caa.gov.om

Mr. Abdullah Said Al Kindi

Head of Coordination and Follow-up Section
SULTANATE OF OMAN
Email: a.alkindi@caa.gov.om

Mrs. Abeer Mohamed Al Mujainin

Chief of Training (AN)
SULTANATE OF OMAN
Email: abeer.mujaini@caa.gov.om

Mr. Hamood Hamed Al Masharfi

Network Engineer
SULTANATE OF OMAN
Email: h.almasharfi@caa.gov.om

Mr. Mudather Abdullah Al-Jahdhami

Chief of Network
SULTANATE OF OMAN
Email: mudather@caa.gov.om

Mr. Ali Said Rashid Al-Abri

ANS Engineer
SULTANATE OF OMAN
Email: ali.alabri@caa.gov.om

Mr. Khalid Ahmed Alzeun

Air Navigation System Technician
SULTANATE OF OMAN
Email: alzzaabi553@gmail.com

Mr. Abdullah Ageel Ibrahim Al

Navigation AIDS
SULTANATE OF OMAN
Email: abdullah.ibrahim@caa.gov.om
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Mr. Aouf Abdullah Mohammed Al Saglawi

ANS Engineer
SULTANATE OF OMAN
Email: aouf@caa.gov.om

Mrs. Hanaa Sultan Al Maskari

Chief of ATM HR
SULTANATE OF OMAN
Email: hanaa@caa.gov.om

Mr. Raya Salim Ali

SULTANATE OF OMAN
Email: raya9961413@gmail.com

Mr. Mohsin Ali Hamed Ambusaidi

CNS Engineering
SULTANATE OF OMAN
Email: +m.ambusaidi@caa.gov.om

Mr. Mubarak Saleh Al Gheilani

DG CAR
SULTANATE OF OMAN
Email: m.alghelani@caa.gov.om

Mr. Ali Amour Al-Shekaily

AIM Officer
SULTANATE OF OMAN
Email: alialshakaily@caa.gov.om

Mrs.Anfal Al Subhi

ANC Chief
SULTANATE OF OMAN
Email: anfal@caa.gov.om

Mr. Mohammed Al-Jabri

Assistant Specialsit

TRA

SULTANATE OF OMAN

Email: mohammed.aljabri@tra.gov.om

Mr. Sulaiman Al Salmi

Standard Officer
SULTANATE OF OMAN
Email: s.alsalmi@caa.gov.om

Mr. Saif Said Al-Saadi

ATCO
SULTANATE OF OMAN
Email: s.alsaadi@caa.gov.om

Mr. Yousif Said Al Zeidi

ANS Engineer
SULTANATE OF OMAN

Mr. Said Mubarak Alkiyumi

Chief of AIP Section
SULTANATE OF OMAN
Email: s.alkiyumi@caa.gov.om

Mr. Issa Saleh Al Shabibi

Air Traffic Controller
SULTANATE OF OMAN
Email: issa.shabibi@caa.gov.om

QATAR
Mr. Nayif AL Jaber

CNS Inspector

Qatar Civil Aviation Authority
Doha - QATAR

Email: nayif.aljaber@caa.gov.qa

SAUDI ARABIA
Mr. Faisal Al Zarhrani

Automation Engineering Supervisor
KINGDOM OF SAUDI ARABIA
Email: fzahrani@sans.com.sa

Mr. Ridha Dridi

ANS Technical and Safety Advisor
KINGDOM OF SAUDI ARABIA
Email: rdridi@gaca.gov.sa
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Mr. Abdulaziz Mohammed Bin Hussain

Senior Specialist for Planning and National
Cooperation

KINGDOM OF SAUDI ARABIA

Email: ahussain@citc.gov.sa

Mr. Loay Abdullah Beshawri

Automation/Surveillance Engineering Manager
Saudi Air Navigation Services

KINGDOM OF SAUDI ARABIA

Email: Ibeshawri@sans.com.sa

Mr. Ahmad Sami Abu-Ghallab

Aeronautical Telecommunication Network
Supervisor

KINGDOM OF SAUDI ARABIA

Email: asabughallab@sans.com.sa

YEMEN
Mr. Abdullah Mohammed Abdullah Boaseadh

Director of CNS - Air Navigation General Directorate
Aden - YEMEN
Email: abdullah.boaseadh@gmail.com

Mr. Ahmed Badr Ahmed Alkasadi

General Director of CNS
Aden - YEMEN
Email: aalkasadi@yahoo.com

Mr. Ezat Faiq Abdullah Fadhel

Maintenance Director of CNS-Aden Int. Airport
Aden - YEMEN
Email: ezat.alhamody@gmail.com

ORGANIZATIONS/INDUSTRIES

IATA
Mr. Jehad faqir

Assistant Director Safety & Flight Operations
IATA

Email: faqirj@iata.org

IFATSEA
Mr. Nisri Khaled

CNS Senior Engineer
TUNISIA
Email: nsiri.khaled@gaca.nat.tn

-END-



mailto:asabughallab@sans.com.sa

	History of the meeting
	Report on AI1
	Report on AI2
	Report on AI3
	Report on AI4
	Report on AI5
	Report on AI6
	Report on AI7
	Report on AI8
	App2A
	App 4A
	App 4B
	App 4C
	App 4D
	App 4E
	Att A-LoP



