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INTRODUCTION

PLACE AND DURATION

0.1 The Fifty-Fourth Meeting of the North Atlantic Systems Planning Group (NAT SPG) was
held in the European and North Atlantic (EUR/NAT) Office of ICAO from 25 to 28 June 2018.

OFFICERS AND SECRETARIAT

0.2 The Meeting was chaired by Mr Asgeir Palsson, the Representative from Iceland. Mr Luis
Fonseca de Almeida, ICAO Regional Director, Europe and North Atlantic, was the Secretary of the Meeting
and he was assisted by Mr Elkhan Nahmadov (Deputy Regional Director), Messrs Jacques Vanier, Arnaud
Desjardin, Christopher Keohan, Sven Halle, Ms Blandine Ferrier, Ms Cornelia Ludorf, Ms Leyla
Suleymanova, Ms Mihaela Brunette and Ms Patricia Cuff from the same Office. Mr Erwin Lassooij, chief of
PCI, provided support from ICAO Headquarters.

ATTENDANCE

0.3 The Meeting was attended by 32 participants from 9 States and 6 international organisations.
Lists of participants and contacts are provided at Appendix A. Apologies were received from the
International Federation of Aeronautical Information Management Association (IFAIMA). The Meeting
noted that a representative from EUROCONTROL was also in attendance as a guest with the purpose of
assessing the need and modalities of future potential participation of EUROCONTROL in the NAT working
arrangements as an observer.

0.4 At the opening of the meeting, the NAT SPG was informed that Mr Gerald (Gerry) Richard
had passed away on 7 February 2018 at his home in Warrenton VA (Washington DC area). Gerry, who was
one of the founding members of the North Atlantic Implementation Management Group (NAT IMG) and a
stalwart supporter of the NAT SPG, was instrumental in the planning process for many North Atlantic
(NAT) system improvements and in particular the implementation of Reduced Vertical Separation Minimum
(RVSM) and the development of the NAT System Concept. Gerry will be interred in Arlington National
Cemetery on 12 July 2018. The Representative for the United States agreed to pass on the Group’s
condolences to Gerry’s wife My and to his family.

AGENDA

0.5 The NAT SPG agreed to the following agenda for organising the work of the Meeting and
the structure of the report:

Agenda Item 1: Review of significant international aviation developments

Agenda Item 2: NAT planning and implementation programmes

Agenda Item 3: NAT safety performance and oversight issues

Agenda Item 4: NAT economic, financial and forecast issues

Agenda Item 5: NAT Documentation updates

Agenda Item 6: Work programme, including sub-groups

Agenda Item 7: Any Other Business
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1. REVIEW OF SIGNIFICANT INTERNATIONAL AVIATION DEVELOPMENTS

1.1 ICAO UPDATE

111 The NAT SPG was informed about recent significant international aviation developments
and took note of the latest adopted amendments and proposals for amendment to a number of ICAO
Annexes, the publication of new ICAO Documents and forthcoming ICAO global and NAT Region-related
meetings. Special mention was made of the 13th Air Navigation Conference (AN-Conf/13) to be held at
ICAO Headquarters in Montreal, Canada, from 9 to 19 October 2018.

1.1.2 The ICAO Regional Director, Europe and North Atlantic, Mr Fonseca de Almeida,
addressed the Meeting with information on the latest developments in ICAO at the global and regional
levels. In particular, he highlighted the ongoing work on preparation of the ICAO business plan and
EUR/NAT operational plan for the next triennium (2020-2022) and the commitment of ICAO to continue
providing high-quality Secretariat support to the NAT Region. The importance of the NAT and its
pioneering role in many innovative implementations was also emphasised.

1.1.3 The NAT SPG noted information on the ICAO global symposium (Montreal, 26-28 March
2019) and regional seminars that were being arranged in support of the implementation of the new Global
Reporting Format (GRF) for the assessment and reporting of runway surface conditions. The ICAO
EUR/NAT Secretariat informed the meeting that they were considering organising 2 (two) EUR/NAT
seminars, one in Paris and one in the eastern part of the European (EUR) Region. The NAT SPG member
States were encouraged to actively participate in the Global GRF Symposium and regional seminars. The
United States provided information about their national programme and they were invited to share their
experience in the upcoming regional seminars.

114 The NAT SPG was informed about the ICAO Standard Instrument Departure (SID)/Standard
Terminal Arrival Route (STAR) procedures, which became applicable on 10 November 2016, and their
slower than expected rate of implementation. The information on the ICAO activities to support a more rapid
and cohesive global implementation was noted. The NAT SPG noted that this issue concerned just a handful
of aerodromes that were in the Regional Air Navigation Plan — North Atlantic (NAT eANP, Doc 9634). It
was noted that those States that had difficulties with the implementation of the procedures could bring this
information to the attention of the ICAO EUR/NAT Office in order to discuss possible further steps.

1.15 The NAT SPG noted the ICAO work on enhancing support for the implementation of
effective safety management subsequent to the adoption of Amendment 1 to Annex 19 (Safety
Management). The NAT SPG member States were invited to share practical examples and tools which
supported the implementation of effective safety management to be considered for posting on the Safety
Management Implementation (SMI) website.

1.2 STATUS OF NAT SPG CONCLUSIONS

121 The NAT SPG reviewed the status of the NAT SPG Conclusions. It was noted that 21 of the
24 NAT SPG/53 Conclusions had been closed and the remaining 3 (three) Conclusions (5, 9, 18) were
addressed and documented in the current meeting report. Updates on the status of extant NAT SPG
Conclusions, namely 50/07, 51/22 and 52/17 were also provided.

13 REVIEW BY THE AIR NAVIGATION COMMISSION OF THE NAT SPG/53 REPORT

131 The NAT SPG was provided with the outcome of the review of the Report of the 53rd NAT
SPG meeting (NAT SPG/53) by the Air Navigation Commission (ANC) Working Group of the Whole for
Strategic Review and Planning (AN-WP/9169) and the Minutes of the ANC Meeting which addressed the
Review of the NAT SPG/53 Report (AN Min. 206-6).
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14 VOLCANIC ASH EXERCISES

141 The NAT SPG was provided with information on volcanic ash exercises VOLCEX17 and
VOLKAM18 and planned exercise VOLCEX18. It was recalled that the European Air Navigation Planning
Group (EANPG) Programme Coordinating Group (COG) and North Atlantic Implementation Management
Group (NAT IMG) established the Volcanic Ash Exercises Steering Group for the EUR and NAT Regions
(VOLCEX/SG) and the Volcanic Ash Exercises Steering Group for the (far) Eastern part of the EUR Region
(EUR (EAST) VOLCEX/SG) in order to initiate and maintain a programme of regular volcanic ash exercises
in the EUR/NAT Regions. One of the main goals of these exercises was to exercise the Volcanic Ash
Contingency Plan (VACP) for the EUR and NAT Regions (EUR Doc 019, NAT Doc 006, Part I1).

1.4.2 In particular, the NAT SPG noted that VOLCEX18 to exercise a simulated eruption of a
volcano in Iceland called Orafajokull would take place on 28 November 2018 and was expected to impact a
significant part of the NAT Region as well as continental Europe. To assist in implementing the current
provisions (e.g. Notification for Airmen (NOTAM), Danger Areas and SIGMET (SIGnificant
METeorological Information)) of the EUR/NAT Volcanic Ash Contingency Plan, the NAT IMG and the
combined meeting of the EANPG COG and European Regional Aviation Safety Group (RASG)
Coordination Group (RCOG) endorsed the VOLCEX17 debrief meeting proposal to conduct the ICAO
EUR/NAT VOLCEX18 Preparatory Workshop from 6 to 7 September 2018 (NAT IMG Decision 52/6 and
COG71 RCOGO08 Decision 05 refer).

1.4.3 The NAT SPG also noted that States had been invited (EUR/NAT State Letter ref.; 18-0068
dated 5 February 2018 refers) to provide their Points of Contact for their Air Navigation Service Provider
(ANSP), Meteorological Watch Office (MWO), NOTAM Office and Regulator. The NAT SPG member
States that had not replied to this letter were encouraged to provide this information as soon as possible.

15 NORTH ATLANTIC (NAT)/SOUTH ATLANTIC (SAT) COORDINATION COORDINATION

151 The NAT SPG was informed about the results and the relevant decisions from the plenary
session of the 23rd Meeting on the improvement of Air Traffic Services over the South Atlantic (SAT/23)
meeting, which was organised jointly with the CAFSAT VSAT Network Management Committee
(CNMC/8) and South Atlantic Future Air Navigation System (FANS) 1/A Interoperability Team
(SAT/FIT/13) meetings in Durban, South Africa from 4 to 8 June 2018. The NAT SPG also recalled the
importance of its continuing coordination with the SAT Meeting, not only for ensuring inter-regional
harmonization and interoperability, but also for avoiding duplication of efforts, and that this inter-regional
coordination aspect had also been fully supported by the GREPECAS/18 meeting in April 2018.

152 The NAT SPG also noted the study from the ICAO Secretariat to propose an optimum way
forward to increase the efficiency and effectiveness of the informal SAT Meeting and enhance necessary
coordination/collaboration with all the concerned Planning and Implementation Regional Groups (PIRG).
The study further recommended that the key work programme tasks of the SAT Meeting, in particular, those
that could benefit from the experience and expertise well vested in a specific PIRG, such as the NAT SPG,
could be advanced more efficiently through the establishment of an inter-regional coordination group. This
formal coordination mechanism between the NAT SPG and the informal SAT Meeting would be called
“Atlantic Coordination Group (ACG)”.

153 During the discussion, Portugal, the United Kingdom and the United States expressed their
appreciation/support for this initiative and pointed out that the seamless operation across boundaries would
become more crucial in the future with the expected increase of traffic. The NAT SPG noted the importance
of coordination with ASECNA (Agence pour la sécurité de la navigation aérienne en Afrique et a
Madagascar) in preparation of the ACG to ensure its success and welcomed France’s participation in this
respect. The representative for the International Air Transport Association (IATA) pointed out that there was
a need to continue the coordination/collaboration with the SAT Meeting so that the safety and efficiency of
air navigation services over the South Atlantic could be further improved. IATA also proposed a closer
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coherence to the Global Air Navigation Plan (GANP, Doc 9750) so that any future implementation
plan/activity in the South Atlantic would be accompanied by a business case.

154 The NAT SPG welcomed the SAT/23 initiative and their Decision 23/18 on the establishment
of the ACG and supported the proposal that the inaugural meeting of the ACG be organised in coordination
between ICAO Headquarters and all involved Regional Offices (East African (ESAF), Western and Central
African (WACAF), Europe and North Atlantic (EUR/NAT), South American (SAM) and North American,
Central American and Caribbean (NACC)) at the ICAO EUR/NAT Office in Paris during the week of 19
November 2018 (or 28 January 2019, in conjunction with the NAT 2030 Vision Workshop). The NAT SPG
also confirmed the need to develop the necessary working arrangements for the ACG so that the participation
of key aviation stakeholders (e.g. SAT Meeting members, international organisations, airspace users, NAT
SPG members) could be assured.

155 Finally, the NAT SPG thanked ICAO, including all Regional Offices involved, the United
States and IATA for their continuous efforts to improve coordination between the informal SAT Meeting and
the NAT SPG.

156 Therefore, the following was agreed:

NAT SPG Conclusion 54/5 -  First Atlantic Coordination Group (ACG) Meeting

That ICAOQ, in coordination with the ICAO East African (ESAF), Western and Central African
(WACAF), Europe and North Atlantic (EUR/NAT), South American (SAM) and North American
and Central American and Caribbean (NACC) Regional Offices, be invited to consider organising
the first ACG meeting in the week of 19 November 2018 (or during the week of 28 January 2019,
back to back with the NAT 2030 Vision Workshop) in the ICAO EUR/NAT Office in Paris,
France.

2. NAT PLANNING AND IMPLEMENTATION PROGRAMMES

2.1 PBCS IMPLEMENTATION

211 The NAT SPG was provided a brief overview of the activities of all stakeholders leading up
to the implementation of Performance Based Communications and Surveillance (PBCS)-based separation
minima and details of some of the lessons learnt. The briefing included updates from Gander, New York
Oceanic East, Reykjavik and Shanwick Control Areas (CTA).

2.1.2 It was noted that in general the implementation of PBCS on 29 March 2018 went smoother
than anticipated, given the expectation that initial approval levels could have been very low. Increasing the
collective approval rate of the NAT fleet from the 40-45% range into humbers more aligned to the FANS
1/A equipage numbers, typically over 90%, remained a concern, particularly since traffic would increase as
the summer months approached. In this regard, it was observed that ANSPs would benefit from having
increased awareness of expected operator/State readiness.

2.1.3 IATA recalled that they raised concerns in the past that the PBCS implementation process
was not sufficiently robust because aircraft eligibility guidance and regulatory requirements had not been
adequately addressed and that the implementation of the PBCS lacked some essential components. It was
also emphasised that the transition arrangements for PBCS-based separation minima to the NAT Organized
Track System (OTS) would need to be further discussed and clarified.

2.14 The NAT SPG commented that the highlighted difficulties were typical for any
implementation, especially for a large and complex one as the implementation of PBCS-based separation
minima in the NAT. The NAT SPG considered that planning and implementation activities had been
conducted in a transparent and coordinated manner and had provided sufficient advance notice to airspace
users. Nevertheless, the NAT SPG also acknowledged the need for continuous improvement and from this
perspective, identification of lessons learnt would be very important.
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2.15 The NAT SPG also recalled that NAT SPG/53 had agreed that a 6-month post-
implementation review be carried out. Although, it was recognised that the initial purpose of the 6-month
period review was somewhat different, the NAT SPG agreed that from a post-implementation monitoring
perspective, such a review should take place within the NAT IMG and North Atlantic Safety Oversight
Group (NAT SOG). The scope of the review could include sharing of post-implementation monitoring
information by implementing States and ANSPs, aircraft and airspace users PBCS authorisation levels,
safety occurences, etc. Should anything untoward be identified, the NAT IMG and NAT SOG would
develop corrective action and inform the NAT SPG.

2.1.6 With the above in mind, the following was agreed:

NAT SPG Conclusion 54/6 —  Investigate and Evaluate the lessons learnt as a result of the
implementation of Performance Based Communications and
Surveillance (PBCS) in the NAT Region

That the NAT IMG, in cooperation with the NAT SOG, carry out a review of the NAT planning
process, using the implementation of PBCS in the NAT Region as a case study, in order to
identify potential improvements.

NAT SPG Conclusion 54/7 —  Application of PBCS-based separation minima on the NAT Organised
Track System (OTS)

That the NAT IMG review the transition arrangements for Performance Based Communications
and Surveillance (PBCS) based separation minima on the NAT OTS, taking into account, inter
alia, the following:

a) criteria for cessation of transition;
b) lessons learnt from a regulatory approval perspective; and

c) the impact on service provision, the NAT OTS capacity and performance and the air traffic
control workload.

217 In addition, the NAT SPG was informed by the NAT Central Monitoring Agency (NAT
CMA\) about the lack of information from States on the status of PBCS authorisations issued for their aircraft
operators. This prevented the maintenance of a complete database of PBCS authorised aircraft. In order to
assist the NAT CMA in this task and address the above-mentioned issue, the NAT SPG agreed the
following:

NAT SPG Conclusion 54/8 —  Providing Performance Based Communications and Surveillance
(PBCS) authorisations information to the appropriate Regional
Monitoring Agencies (RMA)

That the ICAO Regional Director, Europe and North Atlantic, take appropriate action to invite all
NAT user States to provide information on PBCS authorisations to their appropriate Regional
Monitoring Agencies (RMA).

2.2 SPACE-BASED AUTOMATIC DEPENDENT SURVEILLANCE — BROADCAST (ADS-B) (SB ADS-B)

2.2.1 The NAT SPG was presented with a status of implementations of actions agreed by NAT
SPG Conclusion 53/5 (Prerequisites for SB ADS-B Operational Trial refers).

2.2.2 With regards to a) of the foregoing conclusion, the NAT SPG was informed that the Second
meeting of the ICAO Separation and Airspace Safety Panel (SASP/2) (Montreal, Canada, 7-18 May 2018)
agreed on an Advanced Surveillance Enhanced Procedural Separation (ASEPS) Proposal for Amendment
(PfA) to the Procedures for Air Navigation Services — Air Traffic Management (PANS-ATM, Doc 4444).
The proposed changes to the PANS-ATM should become effective on 5 November 2020. The NAT SPG
noted that the proposal for Doc 4444 amendment would be normally expected during the spring of 2019 and
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a State letter informing about the approval of the amendment would be circulated in the first half of 2020.
Should any developments at these stages suggest that there might be any changes to the current SASP agreed
wording, the Secretariat would take appropriate actions to inform the NAT SPG to discuss possible follow up
actions with regards to the NAT trial.

2.2.3 Concerning sub-item g) of NAT SPG Conclusion 53/5, the NAT SPG was provided with the
latest draft Implementation Plan and Task list (Appendix B refers) in support of an operational trial of
ASEPS using Space-based Automatic Dependent Surveillance-Broadcast (SB ADS-B). The first draft of the
Implementation Plan and Task List had been reviewed by NAT IMG/52, and presented to the NAT SOG/18.
Subsequently, an implementation collaboration workshop was hosted by IATA in Montreal from 12 to 13
June 2018. It was noted that the Implementation Plan and Task List were intended to cover both longitudinal
and lateral separation applications, with the application of lateral separation proposed to commence no
earlier than 6 (six) months after commencement of the longitudinal separation application. As per NAT SPG
Conclusion 53/5, the Implementation Plan and Task List integrated and described in detail the prerequisites
for the Operational Trial of ASEPS using SB ADS-B.

2.2.4 In conjunction with the above, the NAT SPG was also provided with the provisional version
of the NAT SB ADS-B Concept of Operations (CONOPS) (Appendix C refers), developed by the SB ADS-
B Project Team, that would be further updated by the North Atlantic Procedures and Operations Group
(NAT POG) taking the SASP outcomes into account.

2.25 The NAT SPG agreed that the foregoing documents would be further reviewed by the NAT
IMG and NAT SOG contributory bodies culminating in the NAT IMG/53 and NAT SOG/19 meetings to
ascertain whether all prerequisites of NAT SPG Conclusion 53/5 had been appropriately addressed so that
the decision on the commencement of the NAT ASEPS trial using SB ADS-B could be taken.

2.2.6 When making the decision about the approval, the Group was aware that to meet the
28 March 2019 implementation date, 2 (two) AIRAC cycles were required by the operators and that, for the
Aeronautical Information Services (AIS) authorities to meet that deadline, at least 1 (one) other AIRAC
cycle was required. Therefore, for a 28 March 2019 implementation, AlS must be provided with approved
material no later than 3 January 2019 so as to publish by 31 January 2019.

2.2.7 Based on the above, the NAT SPG agreed to the following:

NAT SPG Conclusion 54/9 —  Operational Trial of Advanced Surveillance Enhanced Procedural
Separation (ASEPS) wusing Space-Based Automatic Dependent
Surveillance-Broadcast (SB ADS-B)

That:

a) the Implementation Plan and Task List for an operational trial of Advanced Surveillance-
Enhanced Procedural Separation (ASEPS) using Space-Based Automatic Dependent
Surveillance-Broadcast (SB ADS-B) be approved by the NAT IMG/53 and the NAT
SOG/19 meetings, provided that the NAT IMG and NAT SOG have ascertained that all
prerequisites of NAT SPG Conclusion 53/5 have been satisfied; and

b) subject to the NAT IMG and NAT SOG approval, the operational trial be planned to:

i) commence on 28 March 2019 provided all prerequisites of NAT SPG Conclusion 53/5
have been satisfied; and

i)  continue until 5 November 2020 or the effective date of ASEPS provisions in the
Procedures for Air Navigation Services - Air Traffic Management (PANS-ATM, Doc
4444), whichever is later.

2.2.8 Concerning the safety management activities referred to in NAT SPG Conclusion 53/5, the
NAT SPG recalled NAT SPG Conclusion 53/16 - Definition and Components of safety cases in support of
changes to the NAT air navigation system requiring NAT SPG approval and noted that some initial safety
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management work had been completed and presented to NAT SOG/18. Further updates would be provided
to the next NAT SOG meeting.

2.3 NAT UPLINK LATENCY TIMER PROJECT TEAM (ULT PT)

231 The NAT SPG was presented with the interim report of the NAT Uplink Latency Timer
Project Team (ULT PT) that had been established in follow up to NAT SPG Conclusion 54/03 (approved by
correspondence. State letter Ref.: EUR/NAT 17-0674.TEC of 5 December 2017 refers).

NAT SPG Conclusion 54/3 —  Establishment of the NAT Uplink Latency Timer Project Team

That the ICAO Regional Director, Europe and North Atlantic, take appropriate measures to
establish a NAT Project Team on the uplink message latency timer with the project definition as
provided in Appendix D.

2.3.2 It was noted that the ULT PT interim report and recommendations therein had been
presented to and agreed by the NAT IMG, NAT SOG and NAT SPG via correspondence. Consequently, the
NAT OPS Bulletin 2018_002 had been published on the ICAO EUR/NAT website. The NAT OPS Bulletin
was subsequently revised to address a discrepancy that was discovered between the Global Operational Data
Link Manual (GOLD, Doc 10037) and industry interoperability specifications ED-100A/DO-258A regarding
the wording of the latency timer uplink message.

2.3.3 The ULT PT was working on the second task per its Terms of Reference: “Consider the
viability of implementing a network uplink message expiration timer” that was expected to be completed
before NAT IMG/53.

234 In conjunction with this paper, the NAT SPG was presented information about a problem
that was discovered when Isavia implemented the Controller Pilot Data Link Communications (CPDLC)
uplink latency monitor functionality. It was discovered that Airbus aircraft were rejecting uplink messages
that had not exceeded the 300 second limit. In coordination with Airbus, it was determined that the messages
were being rejected for the opposite reason; namely, the avionics were concluding that the receipt time-of-
day preceded that indicated by the transmission time stamp and that the messages therefore had to be almost
24 hours (or indeed multiples of 24 hours) old. The root cause of this misperception was that, as CPDLC
time stamps only contained hours, minutes and seconds, there was no way to distinguish between new
messages and messages from the preceding day (or days).

2.35 In order to address the issue, Isavia implemented a short-term solution which involved
subtracting 2 (two) seconds from the time stamp embedded in CPDLC messages. This time stamp was not
used in performance measurements (the system separately logs the time of transmission and receipt of
air/ground messages) so would not have any effect on measuring Actual Communication Performance (ACP)
or Actual Communication Technical Performance (ACTP). Since the implementation of the two second
"apparent delay" in CPDLC uplink messages there had been no occurrences and the problem appeared to
have been solved.

2.3.6 The NAT SPG also noted that Airbus intended to implement a small window around the time
of receipt to eliminate this problem and they had already planned some test flights.

2.3.7 In addition, the NAT SPG was presented a paper informing about recent discussions by NAT
ANSPs about publishing the Message Latency Monitor maximum delay value in the AIP or by NOTAM,
versus developing the necessary steps for uplinking the value as concluded by the NAT ULT PT. In this
respect it was recalled that the approved ULT PT recommendation was that “The SET MAX UPLINK DELAY
VALUE TO [seconds] SEC should be uplinked to all CPDLC connected aircraft”.
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2.4 DATA LINK PERFORMANCE AND EQUIPAGE DATA

24.1 The NAT SPG noted the information concerning the data link performance as observed in
the NAT Region that had been provided for Gander, New York Oceanic East, Reykjavik, Santa Maria, and
Shanwick CTAs. The summary of the PBCS monitoring results which had been submitted by individual
ANSPs during the period July to December 2017 showed the following:

a) The aggregated performance within the NAT Region, combining the Satellite (SAT), Very
High Frequency (VHF), High Frequency (HF) and transition area performance together, had
remained stable for several years. The majority of the data came via SAT.

b) During the 2 (two) most recent 6-month reporting periods:

i. the 95% criteria were met for Required Surveillance Performance (RSP) 180 and
Required Communication Performance (RCP) 240 for the aggregate NAT Region and for
the individual NAT Flight Information Regions (FIR); and

ii. the 99.9% criteria were met for RSP 180 and RCP 240 at the then accepted level of
99.0% for the aggregate NAT Region and for the individual NAT CTAs.

24.2 The NAT SPG was informed that the data link performance report for 2017 had been
published by the ICAO EUR/NAT Office and posted on the ICAO EUR/NAT web site.

2.5 NAT CPDLC ROUTE CLEARANCE UPLINK IMPLEMENTATION PLAN

251 The NAT SPG was informed that work was ongoing to develop the CPDLC route clearance
uplink functionality and that a proposal to revise the language of the CPDLC Route Clearance Uplink
Implementation Plan was being studied. However, it was not clear if all ANSPs would be able to perform
CPDLC route clearance uplinks prior to the oceanic boundary due to Current Data Authority (CDA)
concerns. Instead work would focus on discontinuing the Oceanic Clearance. The representatives for IATA
and the International Federation of Air Line Pilots Association (IFALPA) supported this solution as it
contributed to the goal of global harmonization of flight crew procedures. Discontinuing the oceanic
clearance would be further progressed and developments reported to the NAT SPG.

2.6 VOICE COMMUNICATIONS SYSTEM PERFORMANCE REPORT

2.6.1 It was noted that the consolidated analysis of the voice message volume of the NAT
Aeronautical Radio Stations had shown that the use of voice communications was diminishing. Since it was
expected that this trend would most likely continue, there may come a time when the capacity of the voice
communications infrastructure would be dictated by the need for a fall-back to data link rather than actual
usage. This may need to be addressed in the future. The NAT SPG noted that the NAT Aeronautical Radio
Stations Network Data Consolidation Report 2017 was published on the ICAO EUR/NAT website.

2.7 DETECTION AND REPORTING OF OUTAGES AND FANS 1/A END-TO-END MONITORING AND
REPORTING
2.7.1 The NAT SPG was informed that the availability of the data link network had been identified

as one of the more significant concerns impacting the application of performance-based separation standards.
One major technical challenge regarding this work had been how to measure the actual availability against
the requirements defined for RCP 240 and RSP 180.

2.7.2 In this connection, it was noted that the timing, content, and format of the notifications from
the communication service providers had shown that the level of detection and reporting of deficiencies
could be insufficient to support the PBCS environment going forward. In order to get a clear understanding
of the scope of this issue, the NAT IMG had established an outage detection and reporting (NODAR) Project
Team which would be responsible for working through the identified challenges regarding detection and
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reporting of network outages. In agreeing to the foregoing, the NAT IMG had been cognisant of the
importance of the participation of the various service providers in the Project Team and therefore agreed to
request that the ICAO Regional Director, EUR/NAT, urge Communications Service Providers (CSP) and
Satellite Service Providers (SSP) to take part in the work of the NODAR Project Team in order to urgently
address challenges that have been identified in the detection and reporting of network outages.

2.7.3 It was acknowledged that to monitor the system end-to-end and to fully understand its
existing situation, an expanded visibility of the health of the components of the system and what problems
could be expected was needed. To that end, the full cooperation of the communications community was
required. In this regard, the NAT SPG supported that the participation of all stakeholders was important if a
robust monitoring and reporting system, which is needed to sustain the new reduced separation minima, was
to be put in place. Having noted that the level of participation from some CSPs and SSPs had recently
decreased, the NAT SPG agreed to solicit at the highest level the participation of the communications service
providers.

2.7.4 Based on the foregoing, the following was agreed:

NAT SPG Conclusion 54/10 — Establishment of a robust monitoring and reporting system for the
FANS 1/A end-to-end communications

That, in order to sustain the establishment of a robust monitoring and reporting system for the
Future Air Navigation Systems (FANS)1/A end-to-end communication system to support the
implementation of new reduced separation minima, the ICAO Regional Director, Europe and
North Atlantic, on behalf of the NAT SPG, be requested to urge all stakeholders, including NAT
Air Navigation Service Providers, IATA, IBAC, ARINC, Inmarsat, Iridium and SITA, to actively
support this NAT SPG monitoring task.

2.8 FORMIDABLE SHIELD EXERCISES

2.8.1 The NAT SPG was presented information by the United Kingdom (on behalf of QinetiQ
Ltd) concerning the Formidable Shield exercises, their potential impact on NAT operations and the need for
improved coordination between the NAT SPG working structure and the exercise organisers with regard to
the danger area airspace dimensions, airspace safety buffers, NOTAM publications and other potential
operational issues.

2.8.2 The NAT SPG noted that similar discussions had also taken place in follow up to the
previous exercises at the NAM/EUR (North American/European Air Traffic Flow Management Task Force)
meetings where some lessons learnt were discussed.

2.8.3 In this regard, the NAT SPG invited the Formidable Shield Exercise organisers to attend the
next NAT POG meeting to initiate further discussion on the above-mentioned topics.

3. NAT SAFETY PERFORMANCE AND OVERSIGHT ISSUES

3.1 NAT SCRUTINY GROUP (NAT SG)

311 The NAT SPG noted the outcomes of the eighteenth meeting of the North Atlantic Scrutiny
Group (NAT SG/18) ) held in Santa Maria, Portugal from 12 to 16 March 2018. In particular, the NAT SPG
noted the NAT SOG decision to discontinue the NAT Safety Performance Reports (SPR). It was recalled that
the SPR was an extract from the Deviations and Error Monitoring Application (DEMA) system and was
produced by the NAT SG as tasked by NAT SOG. However, the usability of the SPR by the NAT SOG was
guestioned as the same information could be found in the NAT Annual Safety Report (ASR), NAT SG and
NAT Mathematicians’ Working Group (NAT MWG) reports and any additional information could be
extracted on demand from the DEMA.
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3.1.2 The NAT SPG also noted the discussions on the current format of the NAT DEMA and the
process to initiate any changes to it. The NAT SPG was informed that the format and process made it
difficult for the NAT CMA to update the processes used to record NAT occurrence events, provide
information to the States and operators and to avoid duplicating work. It was also noted that new, improved
data collection tools were available and that there was uncertainty over the long-term support of the
Microsoft Access software used for the NAT DEMA. Hence the need was identified for developing a new
tool to replace DEMA in the nearest future.

3.1.3 Based on the above, the following was agreed:

NAT SPG Conclusion 54/11 - Establishment of a NAT DEMA Replacement Project Team (NAT
DEMA RPT)

That the NAT SPG:

a) establish a project team in accordance with the NAT Deviations and Error Monitoring
Application (DEM) Replacement PT definition provided at Appendix E; and

b) agree to support and review the outcomes of the NAT DEMA RPT via correspondence to
facilitate deployment of the new tool in 2019.

3.2 NAT MATHEMATICIANS® WORKING GROUP (MWG)

3.2.1 The NAT SPG noted the outcomes of the 54th meeting of the NAT MWG that took place
from 9 to 13 April 2018 in London, United Kingdom. In particular, the NAT SPG was provided with a
proposal to amend the NAT SPG Handbook regarding the NAT MWG Terms of Reference (ToRs).
Therefore the following was agreed:

NAT SPG Conclusion 54/12 - Updates to the NAT Mathematicians’ Working Group (MWG) Terms
of Reference (ToRs)

That the ICAO Regional Director, Europe and North Atlantic, take appropriate action to amend
the NAT MWG’s ToRs in the NAT SPG Handbook (NAT Doc 001) as shown in Appendix Q.

3.3 NAT ANNUAL SAFETY REPORT (NAT ASR) FOR 2017

3.3.1 The NAT SPG was provided with the NAT Annual Safety Report (ASR) for 2017. It was
noted that the 2017 ASR did not include the results of the monitoring of performance against the target level
of safety (TLS) for the lateral and vertical domains (NAT SPG Conclusion 53/15 refers). The historical
estimates of combined technical and operational vertical collision were above the TLS for the vertical
dimension since 2001. The 2017 estimate of vertical collision risk was 46.1 x 10 fatal accidents per flight
hour (fapfh). When the Strategic Lateral Offset Procedure (SLOP) was incorporated, the 2017 estimate was
10.5 x 10 fapfh. This represented a 77% safety improvement.

3.3.2 It was recalled that NAT SOG Decision 14/04 agreed some changes to the methodology and
definition of the risk-bearing Gross Navigation Errors (GNE) for the lateral collision risk model. The new
methodology included all risk-bearing lateral deviations regardless of the means of reporting. The 2017
lateral collision risk estimate was 12.8 x 10 fapfh which was lower than the 2016 lateral collision risk
estimate of 17.3 x 10” fapfh.

3.3.3 It was also recalled that NAT SPG/53 agreed some changes to the definition of safety
targets, whereby 9 (nine) of the Safety Key Performance Indicators (SKPI) now relied on the previous three
years’ rolling average. Performance measured as of the beginning of the current year would be measured
from the baseline of the average performance of 2015, 2016 and 2017. This meant that for 2017
performance measurements, there were only defined targets for 3 (three) out of the 12 reported SKPIs. For
those 3 (three), the safety targets were met in 2017.
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3.34 The NAT SPG noted that there were discrepancies in various NAT sources concerning what
should be the lateral TLS and that this issue would be further investigated by the Secretariat and a working
paper be prepared for the next NAT SOG meeting.

3.35 Therefore, the following was agreed:

NAT SPG Conclusion 54/13 -  Publication of the 2017 NAT Annual Safety Report (ASR)

That the ICAO Regional Director, Europe and North Atlantic, take appropriate action to publish
the NAT SPG-endorsed NAT ASR 2017 as provided at Appendix F.

4. NAT ECONOMIC, FINANCIAL AND FORECAST ISSUES

4.1 GLOBAL OUTLOOK AND TRENDS

4.1.1 The NAT SPG noted that the global outlook highlighted the following economic and
performance trends:

a) Economic Outlook - global economic growth in 2017 was the fastest since 2011, reaching
3.8%;
i. Projected Gross Domestic Product (GDP) growth for 2018 and 2019 was 3.9%;
ii. GDP was a key driver of passenger demand,;
b) Industry Outlook
i. Profit margins for operators remained high — 6.8% in the first quarter of 2018;
ii. Oil prices moved higher early in 2018 but were expected to decrease;
iii. Safety and maintenance remained paramount to industry success;
c) Operational Outlook

i. Scheduled traffic grew by 5.5% in the first six months of 2018 compared to the same
period last year, between the United States and Europe;

ii. Global Passenger and Freight year to date (January - March) demand increased by
7.2% and 5.4%, respectively;

d) Risks to continued growth

i. Tightening monetary policies, trade disputes and other geopolitical tensions.

4.1.2 The NAT SPG was informed that as part of the established practice, the information on the
North Atlantic Performance Trends (NAT EFFG/34 Summary of Discussions, Appendix F refers) was made
available on the ICAO EUR/NAT website.

4.2 NAT TRAFFIC FORECAST

421 The NAT SPG was informed that the five-year outlook update projected NAT traffic to
increase at an average annual rate of 3.9% between 2017 and 2022, which was a decrease of the initial 2016-
2021 short term growth rate of 4.9% reported at the previous NAT Economic, Financial and Forecast Group
(NAT EFFG) meeting (NAT EFFG/33). The decrease was due to an earlier than expected delivery of aircraft
and the disappearance of Air Berlin from the scene of carriers. However, growth would continue but may
lessen on a year-over-year (yr-yr) basis. The long-term forecast growth beyond 2022 also decreased since the
preliminary forecast presented at NAT EFFG/33. The long-term NAT Region traffic growth rate was 3.1%.

4.2.2 The NAT SPG noted that the updated traffic forecast for the NAT Region would be made
available on the EUR/NAT public website. The supporting traffic data used to create the overall NAT traffic
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forecast was restricted to the NAT EFFG members, and so was the detailed traffic forecasts (by FIR, by type
of airframe, etc.). The NAT EFFG members acted as focal points to reply to requests from their respective
States about information pertinent to their FIR.

4.2.3 The NAT SPG noted that the NAT EFFG process for updating the NAT traffic forecast was
as follows:

a) all ANSPs to provide current traffic data for their respective FIR in advance of the next
publication date:
i) end of August for publication on 1 October; or
i) end of February for publication on 1 April;

b) this current traffic data would then be processed by the United States forecasting team to
update the NAT traffic forecast;

c) the updated NAT traffic forecast would then:

i) be reviewed at the autumn NAT EFFG meeting, for publication on 1 October; or

ii) be reviewed by correspondence by the NAT EFFG members, with a deadline in mid-
March, for a publication on 1 April; and;

d) once reviewed and endorsed by the NAT EFFG, the updated overall NAT traffic forecast
would be promulgated to replace the previous one.

4.2.4 Based on the foregoing, the following was agreed:

NAT SPG Conclusion 54/14 — Approval of the NAT Traffic Forecast

That, the ICAO Regional Director, Europe and North Atlantic, take the appropriate measures to
publish the NAT traffic forecast as provided in Appendix G, and ensure that annual updates are
made based on the inputs from the spring NAT EFFG meetings.

4.3 NAT ECONOMIC IMPACT REPORT

4.3.1 The NAT SPG was presented an update regarding the economic impact of civil aviation
activity in the NAT Region. It was noted that global civil aviation contributed USD $2.7 trillion to the world
economy and 63 million jobs. The NAT Region contributed about 14% to the world economy and accounts
for nearly 7% of global aviation jobs.

4.3.2 The NAT Region was the busiest oceanic airspace in the world. In 2017, just over 712,000
passenger flights and nearly 11,000 cargo flights traversed the NAT Region. These flights were gateways for
commerce and tourism. More than 130 million passengers and 37 billion revenue ton miles of freight were
transported in the NAT Region during 2017 by civilian aircraft.

4.3.3 The NAT Region economic impact for 2017 was estimated to be USD $670 billion and
accounted for 4.6 million jobs.

4.4 NAT BUSINESS CASE ANALYSIS GUIDELINES

441 The NAT SPG noted the NAT EFFG discussions concerning the challenges and lessons
learned deriving from the development of Business Case Assessments (BCA) in order to develop relevant
guidelines on how to assess similar requests in the future, including planned implementations proposed under
the NAT SPG work programme. The NAT SPG noted that the EFFG would continue this work in order to
be able to propose a consistent decision-making tool for NAT SPG/55.
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5. NAT DOCUMENTATION UPDATES

5.1 NAT OPS BULLETINS ON NAT coMmMON DLM AIC AND NAT DATA LINK SPECIAL EMPHASIS
ITEMS

511 The NAT SPG recalled that the NAT OPS Bulletins related to the NAT Common DLM
Aeronautical Information Circular (AIC) (Serial no: 2017_001_Revision 03) and the NAT Data Link Special
Emphasis Items (SEI) (Serial no: 2017_004) were submitted for NAT SPG approval by correspondence
(State letter Ref.: EUR/NAT 17-0671.TEC of 4 December 2017 refers).

5.1.2 The OPS Bulletin on the NAT Common DLM AIC (Serial no: 2017_001_Revision 03) was
approved without comment.

NAT SPG Conclusion 54/1— NAT OPS Bulletin on NAT common Data Link Mandate (DLM)
Aeronautical Information Circular (AIC)

That the ICAO Regional Director, Europe and North Atlantic, take appropriate measures to
publish the approved revised NAT OPS Bulletin - NAT common DLM AIC (Serial no:
2017_001 Revision 03) as provided at the Appendix H.

5.1.3 However, extensive comments had been received to the OPS Bulletin on NAT Data Link
Special Emphasis Items (SEI) (Serial no: 2017_004), which necessitated additional review by the relevant
NAT SPG working groups. Therefore, the finalised Bulletin on NAT Data Link SEI (Serial no: 2017 _004)
was approved:

NAT SPG Conclusion 54/15 — NAT OPS Bulletin — NAT Data Link Special Emphasis Items

That the ICAO Regional Director, Europe and North Atlantic take appropriate actions to publish
the approved NAT OPS Bulletin — NAT Data Link Special Emphasis Items (Serial no: 2017_004)
as provided at Appendix I.

5.2 NAT OPS BULLETINS RELATED TO RLATSM PHASE 2 AIC, RLATSM SPECIAL EMPHASIS ITEMS
(SEI) AND NAT RLATSM TASK LIST v2017_2

521 The NAT SPG was also reminded that the NAT OPS Bulletin - RLatSM Phase 2 AIC (Serial
no: 2017_003), the NAT OPS Bulletin - RLatSM Special Emphasis Items (SEI) (Serial no: 2015 003
Revision 5) and the updated NAT Task List supporting a trial application of RLatSM in the NAT Region
(v2017_2) had been approved by the NAT SPG by correspondence (State letter Ref.: EUR/NAT 17-
0672.TEC of 4 December 2017 refers).

NAT SPG Conclusion 54/2 —  NAT OPS Bulletins on RLatSM Phase 2 AIC and RLatSM Special
Emphasis Items (SEI) and NAT RLatSM Task List v2017_2

That the ICAO Regional Director, Europe and North Atlantic, take appropriate measures to
publish the:

a) approved NAT OPS Bulletin - RLatSM Phase 2 AIC (Serial no: 2017_003) and NAT OPS
Bulletin - RLatSM Special Emphasis Items (SEI) (Serial no: 2015_003_ Revision 5) as
provided in Appendix J and Appendix K; and

b) updated NAT Task List supporting a trial application of RLatSM in the NAT (v2017_2) as
provided in Appendix L.

522 In this regard, it was noted that NAT IMG/52 agreed that the OPS Bulletin on RLatSM SEI
had become obsolete in view of PBCS implementation and it would be reviewed to identify any relevant
material that remained extant in order to transfer it to other ICAO NAT documentation before the OPS
Bulletin removal.
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5.3 PFA TO NAT SUPPs (Doc 7030) ON SEPARATION MINIMA APPLIED IN SANTA MARIA OCEANIC FIR

5.3.1 The NAT SPG was presented with a proposal for amendment to the NAT Regional
Supplementary Procedures (SUPPs, Doc 7030) to correct information regarding the application of the
separation minima in Santa Maria Oceanic FIR, which had been introduced with the previous approved
amendment (Serial No.: EUR/NAT-S 17/07-NAT 2, 3,4,5, 6, 7).

5.3.2 In this regard, the NAT SPG noted that the NAT IMG contributory bodies were tasked to
review the NAT SUPPS to identify any obsolete or duplicated information that might be considered for
update or removal.

5.3.3 The NAT SPG therefore agreed the following:

NAT SPG Conclusion 54/16 — Proposal for Amendment to NAT SUPPs, concerning Implementation
Plans for Application of 42.6 km (23 NM) Lateral Separation
minimum and for Application of 5 minute Longitudinal Separation
minimum between PBCS compliant ADS-C equipped aircraft in the
Santa Maria Oceanic FIR

That the ICAO Regional Director, Europe and North Atlantic, process the proposed amendment
to the NAT Regional Supplementary Procedures (NAT SUPPs, Doc 7030/5) as provided in
Appendix M in accordance with the formal procedures.

5.4 PFA TO NAT SUPPs (Doc 7030) oN RADIO COMMUNICATION FAILURE

54.1 The NAT SPG was presented with a proposal for amendment to the NAT Regional
Supplementary Procedures (SUPPs, Doc 7030) related to the NAT Radio Communication Failure (RCF)
procedure. The proposed changes addressed the inconsistency stemming from the RCF procedure being split
into two parts, paragraph 3.5.2 HF operations and paragraph 9.3 Air-Ground Communication Failure. To
address this, it was proposed to delete paragraphs 3.5.2.3 and 3.5.2.3.1 in Section 3.5.2 and move the text
unchanged to Section 9.3 Air-Ground Communication Failure. Therefore the following was agreed:

NAT SPG Conclusion 54/17 — Proposal for Amendment to NAT SUPPs, concerning NAT Region
Radio Communication Failure (RCF) procedure

That the ICAO Regional Director, Europe and North Atlantic, process the proposed amendment
to the NAT Regional Supplementary Procedures (NAT SUPPs, Doc 7030/5) as provided in
Appendix N in accordance with the formal procedures.

5.4.2 In this connection, the NAT SPG was informed that the Air Traffic Management Operations
(ATMOPS) Panel would be considering changes to the global radio communications failure procedures.

55 NAT EANP VoLUME Il AND GANP/ASBU 2017 IMPLEMENTATION STATUS REPORT
AMENDMENTS

551 The NAT SPG was presented with the following amendments to Volume Il of the Air
Navigation Plan — North Atlantic Region (NAT eANP, Vol Ill, Doc 9634, version June 2018) and the 2017
GANP/ASBU (Aviation System Block Upgrades) Implementation Status Report pertaining to the NAT
Region (Appendix O and Appendix P refer):

a) delete the contents of Volume Il Parts 2 and 3 as they were duplicated in the annual
GANP/ASBU implementation status reports. Instead, Volume 111 Part 2 and 3 would include
a link to the annual implementation status report;

b) align the GANP/ASBU implementation status report Tables with the contents of the GANP
edition 2016 as approved by the 39th ICAO Assembly. (ICAO GANP and supporting
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material are available at https://www.icao.int/airnavigation/Pages/GANP-
Resources.aspx); and

c) update the 2017 GANP/ASBU Implementation Status Report with input provided by States.

55.2 Furthermore, recalling NAT IMG Decision 48/15 to review and update the annual
GANP/ASBU implementation status report, the ICAO Secretariat proposed that, because of the NAT eANP
evolution since NAT IMG/48 and that the main role of the annual ASBU implementation reports was to
assist ICAO in monitoring of the ASBU implementation process globally, the process agreed by NAT IMG
Decision 48/15 could be improved. Accordingly, the ICAO EUR/NAT Office would prepare annual ASBU
implementation reports in consultation with the NAT IMG members and submit them for approval to every
spring meeting of the NAT IMG and subsequently to the NAT SPG for approval and publication.

55.3 Therefore, the following was agreed:

NAT SPG Conclusion 54/18 — Proposal for Amendment to NAT eANP Volume IIl and 2017
GANP/ASBU Implementation Status Report

That;

a) the ICAO Regional Director, Europe and North Atlantic, on behalf of NAT SPG, take the
necessary actions to publish the endorsed ICAO North Atlantic Air Navigation Plan, Volume
11 (NAT eANP, Vol Ill, Doc 9634) as presented in Appendix O and the 2017 GANP/ASBU
Implementation Status Report — NAT Region as provided in Appendix P; and

b) the ICAO EUR/NAT Office, in consultation with the NAT IMG members, prepare and
submit annual ASBU implementation status reports at each NAT SPG meeting for approval.

5.6 NAT Doc 001 - NAT SPG HANDBOOK

5.6.1 The NAT SPG was presented with some amendment proposals to the North Atlantic Systems
Planning Group (NAT SPG) Handbook (NAT Doc 001) that were initiated to update the document and
remove obsolete or duplicated material.

5.6.2 In particular, recalling the outcome of NAT SPG/53 concerning the review of the practical
aspects of the application of a formal coordination procedure for airspace-related changes over the High Seas
that had been agreed in principle (NAT SPG/53 Report, paragraphs 6.5.1-6.5.6 refer), the NAT SPG was
informed that the ICAO Secretariat reviewed current practices as well as the existing NAT eANP, (Doc
9634), Volumes | and Il provisions and determined that the procedure for amendment of the NAT eANP for
changes to the airspace structure and ATS route network in the NAT Region met the regional air navigation
agreement requirement. It was thus agreed that the High Seas Coordination Procedure in Appendix A of the
NAT SPG Handbook (NAT Doc 001) be deleted.

5.6.3 Based on this input, the NAT SPG agreed the following:

NAT SPG Conclusion 54/19 — Publication of NAT Doc 001, v2.3.0, NAT SPG Handbook

That the:

a) North Atlantic Systems Planning Group (NAT SPG) Handbook (NAT Doc 001, v 2.3.0) be
amended as presented at Appendix Q; and

b) ICAO Regional Director, Europe and North Atlantic, take appropriate action to publish and
promulgate the updated NAT Doc 001.
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5.7 NAT Doc 006, PART | - AIR TRAFFIC MANAGEMENT OPERATIONAL CONTINGENCY PLAN - NORTH
ATLANTIC REGION

57.1 The NAT SPG was presented with a proposal for amendment to Chapter 3 of the Air Traffic
Management Operational Contingency Plan - North Atlantic Region (NAT Doc 006, Part I, v1.11) to reflect
the waypoint changes within the Reykjavik Control Area (CTA) and route structure changes to and from
Keflavik.

5.7.2 Therefore, the following was agreed:

NAT SPG Conclusion 54/20 — Publication of NAT Doc 006, Part I, v1.11

That the:

a) proposal for amendment to the Air Traffic Management Operational Contingency Plan -
North Atlantic Region (NAT Doc 006, Part I, v1.11), Chapter 3, on procedures in Reykjavik
Control Area, as detailed in Appendix R, be endorsed; and

b) ICAO Regional Director, Europe and North Atlantic take appropriate action to publish and
promulgate the updated NAT Doc 006, Part 1.

5.8 NAT Doc 007 - NAT OPERATIONS AND AIRSPACE MANUAL

5.8.1 The NAT SPG was informed that NAT IMG/51 and NAT SOG/17 reviewed the proposed
amendments to the NAT Operations and Airspace Manual (NAT Doc 007) related to free route operations.
The updated North Atlantic Operations and Airspace Manual (NAT Doc 007) (v.2018 1) (Appendix S
refers) was approved by the NAT SPG by correspondence (State letter Ref.. EUR/NAT 17-0685.TEC of 21
December 2017 refers).

NAT SPG Conclusion 54/4 —  Publication of NAT Doc 007 v.2018 1

That the ICAO Regional Director, Europe and North Atlantic, take appropriate measures to
amend and publish the North Atlantic Operations and Airspace Manual (NAT Doc 007,
v.2018 1) to include the amendments provided in Appendix S.

5.8.2 The NAT SPG was provided with the outcome of the work carried out in follow-up to NAT
SPG Conclusion 51/22 (Compare NAT Doc 007 with globally applicable provisions) by the NAT POG Doc
007 Project Team.

5.8.3 The NAT SPG noted that NAT Doc 007 was a living document which would be
continuously evolving and updated. The NAT SPG thanked the project team for the excellent job done
following the guidelines given by the parent group. A discussion took place about para 4.1.3 of the updated
NAT Doc 007 where some guidelines on the application of so-called “free route” operations were provided.
While not disagreeing with the intent of this paragraph, the NAT SPG agreed it would be deleted from
v.2018 2 version and the NAT IMG contributory bodies would be tasked to develop new text for future
amendments to NAT Doc 007.
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5.8.4 Therefore, the following was agreed:

NAT SPG Conclusion 54/21 — Publication of NAT Doc 007, v2018 2

That the ICAO Regional Director, Europe and North Atlantic, take appropriate measures to
amend and publish the North Atlantic Operations and Airspace Manual (NAT Doc 007,
v.2018_2) as provided in Appendix T.

6. WORK PROGRAMME INCLUDING SUB-GROUPS

6.1 REPORT OF THE NAT IMG
Election of Chairman

6.1.1 The NAT SPG noted the outcomes of NAT IMG/51 (Santa Maria, Portugal, 13 - 16
November 2017) and NAT IMG/52 (Paris, France, 24 - 27 April 2018) meetings.

6.1.2 The NAT SPG was informed that NAT IMG/52, in accordance with the NAT SPG Handbook
procedures, and taking account of the calendar of review/elections of Chairmen and Rapporteurs (NAT SPG
Conclusion 49/26 and 49/27 refer), had unanimously re-elected Mr Alastair Muir as its Chairman effective as
of NAT IMG/53. The NAT SPG confirmed this election and congratulated Alastair on this important
achievement.

Next meetings

6.1.3 It was agreed that NAT IMG/53 would take place in Prestwick, United Kingdom, from 22 to
25 October 2018. It was further agreed that NAT IMG/54 would take place in Paris, France, at the premises
of the ICAO EUR/NAT Office, from 29 April to 2 May 2019. Finally, it was agreed that NAT IMG/55
would take place on 5-8 or 12-15 November 2019 in the United States.

6.2 REPORT OF THE NAT EFFG

6.2.1 The NAT SPG noted the outcomes of the NAT EFFG/33 (Copenhagen, Denmark, 19 to 21
September 2017) and the NAT EFFG/34 (Paris, France, 15 to 17 May 2018) meetings.

Election of Chairman

6.2.2 The NAT SPG was informed that NAT EFFG/33, in accordance with the NAT SPG
Handbook elected Ms Thea Graham as Chairperson effective as of NAT EFFG/33. The NAT SPG confirmed
this election and congratulated Thea on this important achievement.

Next meetings

6.2.3 It was confirmed that NAT EFFG/35 would take place in Reykjavik, Iceland, from 18 to 20
September 2018. NAT EFFG/36 would take place in Paris, France, from 14 to 16 May 2019 and NAT
EFFG/37 be held in Miami, United States, autumn 2019 (dates to be confirmed) and that it be hosted by the
United States in coordination with IATA.

6.3 REPORT OF THE NAT SOG
Election of Chairman
6.3.1 The NAT SPG was informed that at its seventeenth meeting in Dublin in 2017, the NAT

SOG noted with regret information on the retirement as of 01 October 2017 of Mr Anthony Ferrante, NAT
SOG Chairman. The NAT SPG expressed its sincere appreciation for his extensive contribution to the work
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of the NAT groups and to improving safety within the NAT Region and wished him well in all future
endeavours.

6.3.2 It was noted that the NAT SOG, in accordance with the NAT SPG Handbook elected
Mr Kevin Haggerty as its Chairman effective as of NAT SOG/17. The NAT SPG confirmed this election and
congratulated Kevin on this important achievement.

Next meetings

6.3.3 It was confirmed that NAT SOG/19, at the invitation of IATA, would be held from 3 to 7
December 2018 in Miami, United States. The NAT SOG/20 would be held in ICAO EUR/NAT Office in
Paris, France during the first week of June 2019 (3 to 7 June 2019).

6.4 NAT PROJECT TEAMS STATUS

6.4.1 The NAT SPG reviewed the status of the ongoing NAT SPG, NAT IMG and NAT SOG
project teams.

6.4.2 With regards to the North Atlantic Operations and Airspace Manual (NAT Doc 007)
Revision (NAT Doc 007 PT), NAT Flight Deck Procedures and Ergonomics for Oceanic Clearances and Re-
Clearances (NAT FDPEOCR PT) and NAT Severity Classification Matrix Review (NAT SCMR PT) project
teams, it was noted that their actions had been completed and these project teams were thanked for their
efforts and disbanded.

6.4.3 Notwithstanding the above, with regard to the outcomes of the SCMR PT, the NAT SPG was
informed that it was agreed that the application on the revised matrix would be tested by the NAT SG by
applying to parts of the 2018 data. After testing, the NAT SG would decide whether the use of the matrix
added value to the performance measurement and report the outcomes to the NAT SOG.

6.4.4 Concerning the NAT Southeast Corner Routes Project Team (SCRPT PT), the NAT SPG
was informed that Ireland and the United Kingdom had jointly identified solutions and provided a briefing to
the recent project team telcon. The intent was to continue this work and present a final report to NAT
IMG/53, at which time the project team would be disbanded and implementation follow up actions would be
carried out through the regular NAT IMG contributory bodies.

6.4.5 Similarly, with respect to the SB ADS-B (Reduced separation standards and flight efficiency
through the implementation of Space Based/Low Earth Orbits (LEO) ADS-B) and NAT Operations Without
Assigned Fixed Speed (OWAFS) project teams, the NAT SPG was informed that their work was expected to
be finalised by the end of 2018.

7. ANY OTHER BUSINESS

7.1 NAT 2030 VISION

711 It was recalled that the NAT IMG had initiated work to review the NAT Future Vision and
Concept of Operations (NAT IMG Decision 48/17 refers); however, although follow up actions had been
discussed on several occasions since 2016, regrettably the desired actions and outcomes had not been
achieved. The original action intended to use, as the basis for this task, material that had already been
created, such as the Task Force 2025 Gap Analysis from 2012. Since the initial attempt to create a NAT
Vision to 2030 had not been successful, the NAT IMG agreed that a new approach was required.

7.1.2 The NAT SPG agreed to the NAT IMG proposal that the creation of this Vision should be
formed “top down” by the NAT SPG, through the identification and agreement on the high-level principles,
goals and objectives of the Vision. These principles, goals and objectives would be derived through a NAT
SPG level activity, namely a workshop that would consider the NAT challenges and opportunities forecast to
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2030. The NAT SPG contributory bodies would then use these to update the relevant NAT documentation
and work programmes, following due processes.

7.1.3 Based on the foregoing, the NAT SPG agreed to the following:

NAT SPG Conclusion 54/22 — Development of the NAT 2030 Vision high-level principles, goals and
objectives

That, to create a NAT 2030 Vision, the ICAO Regional Director, Europe and North Atlantic, on
behalf of the NAT SPG:

a) organise a workshop in the week of 28 January 2019 to identify the NAT 2030 Vision high-
level principles, goals and objectives; and

b) task the NAT SPG contributory bodies, following NAT SPG/55 endorsement of a) above, to
update the relevant NAT documentation and work programmes, for example, to deliver a
NAT Future Concept of Operations that would be achieved in an efficient, effective and
timely manner in the context of the challenges and opportunities to 2030.

7.2 ICAO EUR/NAT NCLB TECHNICAL ASSISTANCE PROGRAMME

7.2.1 The NAT SPG was presented a briefing on the ICAO EUR/NAT “No Country Left Behind”
(NCLB) Technical Assistance Programme, its objectives, scope and current projects. The NAT SPG member
States were invited to support the implementation of capacity building activities under the ICAO EUR/NAT
NCLB programme as partners and donors.

7.3 ICAO EUR/NAT ACTIVITIES ON ENVIRONMENT

7.3.1 The NAT SPG was presented with a briefing on ICAO’s global and EUR/NAT Regional
activities in the area of Environment. In particular, the NAT SPG noted the establishment of the ICAO
EUR/NAT Project Team on Environment and its planned activities.

7.4 CYBERSECURITY

74.1 The NAT SPG was presented with a briefing on ICAO’s global and EUR/NAT Regional
activities in the area of cybersecurity.

7.4.2 The NAT SPG specifically noted the outcome of the EUR/NAT aviation security conference
(Lisbon, Portugal, 29-31 May 2018) and the endorsed EUR/NAT GASeP Roadmap. The NAT SPG was
informed that the Roadmap included sections concerning Air Traffic Management (ATM) Security and
cybersecurity. It was agreed that the ICAO Global Aviation Security Plan (GASeP) and EUR/NAT Roadmap
would need to be analysed by the NAT SOG and NAT IMG in order to identify follow up actions at the NAT
level.

7.4.3 It was recalled that security of ATM operations and systems was always considered as part
of the agenda of the NAT working structure. It was agreed that a NAT regional cybersecurity risk assessment
be conducted to identify areas of concern and improvements.
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7.4.4 Therefore, the following was agreed:

NAT SPG Conclusion 54/23 — Incorporation of Cybersecurity into NAT Planning

That, the NAT SOG and NAT IMG undertake a review of the ICAO EUR/NAT GASeP
implementation Roadmap to propose NAT Region coordinated follow up actions related to
cybersecurity.

7.5 NEXT MEETING

75.1 The Group agreed to convene its Fifty-Fifth Meeting at the EUR/NAT Office of ICAO in
Paris, France, from 24 to 27 June 2019. It was noted that the NAT IMG-SOG-EFFG coordination meeting on
the NAT SPG/55 outcomes would take place in the afternoon of 27 June 2019.

7.6 FAREWELLS

7.6.1 The NAT SPG noted with deep regret that this would be the last NAT SPG meeting of Mr
Leifur Hakonarson (Iceland), who was leaving for retirement. The NAT SPG would greatly miss his
presence, his depth of knowledge and experience. In expressing their appreciation of his thorough
professionalism and good humour, the NAT SPG wished him all happiness for a well-deserved retirement.
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APPENDIX B — IMPLEMENTATION PLAN AND TASK LIST FOR AN OPERATIONAL TRIAL OF
ADVANCED SURVEILLANCE-ENHANCED PROCEDURAL SEPARATION (ASEPS) USING SPACE-BASED
AUTOMATIC DEPENDENT SURVEILLANCE-BROADCAST (SB ADS-B)

(paragraph 2.2.3 refers)

1. INTRODUCTION

11 Advancements in aircraft avionics and air traffic management flight data processing systems,
further augmented by the anticipated availability of Air Traffic Services (ATS) surveillance capability in the
North Atlantic (NAT) Region via reception of Automatic Dependent Surveillance — Broadcast signals, by a
constellation of Low Earth Orbiting Satellites (LEOS), has driven analysis of whether the lateral and
longitudinal separation standards in the current NAT High Level airspace could be reduced to increase the
efficiency of the airspace.

1.2 NAT SPG Conclusion 50/07 supported expanded use of ATS surveillance capability using
space-based reception of ADS-B signals. As the NAT Region was envisaged as the first place that satellite-
based ADS-B ATS surveillance would be used, the NAT SPG considered appropriate that the NAT SPG be
involved in the decision-making process, and that the NAT Implementation Management Group (IMG)
provide input and identify all activities supporting the implementation of an ATS surveillance service.

13 The ICAO Separation and Airspace Safety Panel (SASP) has developed ‘advanced
surveillance-enhanced procedural separation minima’ (ASEPS) that can be used in airspace where ADS-B
service is provided but VHF voice is not available. The SASP has agreed on amendments to the Procedures
for Air Navigation Services — Air Traffic Management (PANS-ATM; Doc 4444) and it is anticipated that
these amendments will become effective on 5 November 2020.

14 This Implementation Plan (and associated Task List) supports a trial implementation period
beginning in March 2019 and follows the guidelines provided in ICAO Doc 9689 (Manual on Airspace
Planning Methodology for Determination of Minima).

15 NAT SPG 53/5 agreed the following prerequisites (Table-1) that are to be fulfilled in order
to enable an operational trial to use Space-Based Automatic Dependent Surveillance-Broadcast (SB ADS-B).
Table-1 also references to Tasks that service these prerequisites.

Prerequisite Reference

The Separation and Airspace Safety Panel (SASP) has agreed minima and associated
requirements for Advance Surveillance-Enhanced Procedural Separation (ASEPS). Task 2

Implementing Air Navigation Service Providers (ANSP) have;
i) Completed ASEPS implementation plans aligned to the NAT SB ADS-B This Plan
Concept of Operations (CONOPS) and the ICAO SASP output referred to
above;
i) Confirmed their SB ADS-B service meets identified performance Task 7
requirements;
iii) Completed safety management activities as required by their respective | Task 13/14
regulatory authorities; and
iv) Confirmed that the Performance Based Communication and Surveillance
(PBCS) performance is measured and reported in the same manner as other
applications of reduced separation in the NAT
The plans and the outputs of the safety management activities referred to above have
been reviewed by the NAT Implementation Management Group (NAT IMG) and the Task 13
NAT Safety Oversight Group (NAT SOG); Task 14
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the NAT IMG and NAT SOG identify success criteria and trial duration; Task 14

Neither the NAT IMG nor the NAT SOG identifies an issue that, in their opinion, -
requires resolution before an operational trial should commence;

The NAT IMG has confirmed that implementing ANSPs have completed all required
implementation activities. -

NAT SPG has approved the implementation plan and supporting task list that would
also include the above listed prerequisites to enable a trial for implementation of SB | NAT SPG/54
ADS-B in the NAT.

Table -1.
2. IMPLEMENTATION PROCESS
2.1 The implementation process also considers ICAO implementation consideration guidance for

regional, State or local safety assessments;

Implementation Step

Step 1

Undertake widespread regional consultation with all possible stakeholders and other interested
parties.

Step 2

Develop an airspace design concept or ensure that the proposed separation minima being
implemented will fit the current airspace system and regional or state airspace planning
strategy.

Step 3

Review appropriate manual noting specific assumptions, constraints, enablers and system
performance requirements.

Step 4

Compare assumptions, enablers, and system performance requirements in the appropriate
manual with the regional or State’s operational environment, infrastructure and capability.

Step 5

If a region or State or ANSP has determined that the change proposal for that region or State is
equal to or better than the reference, requirements and system performance in the appropriate
manual, then the region or State must undertake safety management activities including:

Step 5a)

formal hazard and consequence(s) identification, as well as safety risk analysis activities
including identification of controls and mitigators;

Step 5b)

implementation plan;

Step 5¢)

techniques for hazard identification/safety risk assessment which may include:
1) the use of data or experience with similar services/changes;

2) quantitative modelling based on sufficient data, a validated model of the change, and
analysed assumptions;

3) the application and documentation of expert knowledge, experience and objective
judgment by specialist staff; and

4) a formal analysis in accordance with appropriate safety risk management techniques as
set out in the Safety Management Manual (Doc 9859);

Step 5d)

identification and analysis of human factors issues identified with the implementation including
those associated with Human Machine Interface matters;

Step 5e)

simulation where appropriate;
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Implementation Step

Step 5f) | operational training; and

Step 5¢) | regulatory approvals

If a region or State has determined that the change proposal for that region or State is not equal
to the requirements and system performance in the appropriate manual, then the region or State
must:

)} consider alternative safety risk controls to achieve the technical and safety
Step 6 performance that matches the reference in the appropriate manual; or,

i) conduct appropriate quantitative risk analysis for the development of a local standard
in accordance with the Manual on Airspace Planning Methodology for the Determination of
Separation Minima Doc

9689.

Develop suitable safety assessment documentation including a safety plan and associated safety

SEPT | Cases.

Step 8 | Implementation activities should include:

Step 81) | trial under appropriate conditions;

expert panel to undertake scrutiny of proposals and development of identified improvements to

Step811) | the implementation plan;

Step 8 iii) | develop an appropriate backup plan to enable reversion if necessary; and

Step 8 iv) | continuous reporting and monitoring results of incidents, events, observations.

Step 9 | Develop a suitable post-implementation monitoring and review processes.

2.2 The ‘Task List” supporting the Implementation Plan for Trial of Space Based Automatic
Dependent Surveillance — Broadcast (ADS-B) Separations in the ICAO NAT Region is contained in
Attachment A.

3. IDENTIFICATION OF THE NEED FOR CHANGE

3.1 NAT customers request more fuel-efficient flight profiles and routes that will reduce
operating costs and show a return on operator investment in aircraft avionics. Applying a reduced lateral and
longitudinal separation is expected to enhance the provision of fuel-efficient profiles and routes with
minimal change to NAT operations.

3.2 The new separation standard is expected to result in a reduction in fuel burn and a
consequent reduction in greenhouse gas emissions through an increased likelihood of flights being able to
operate at their optimum routes and flight levels either through initial oceanic clearances and ability to be
issued mid ocean-ocean altitude “step climb” clearances or dynamic re-routes.
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3.3 There is added benefit of allowing return on operator investment in aircraft avionics without
requiring a change from current High Level Airspace (HLA) and performance based communication and
surveillance (PBCS) authorizations.

34 It is anticipated that, as traffic levels have been shown to steadily increase, the ability to
track aircraft conformance to the ATC cleared route profile via real time surveillance will increase safety and
lower the collision risk estimate in the areas where ATS surveillance services are provided.

4. DESCRIPTION OF CURRENT AIRSPACE AND THE CNS/ATM SYSTEMS
4.1 Airspace Structure
4.1.1 The responsibility for air traffic control services within the North Atlantic (NAT) Region is

shared among nine states: Canada, France, Iceland, Ireland, Norway, Portugal the United Kingdom and the
United States. (Secretariat note: There are 8 States listed - to be corrected in coordination with States
concerned.)

4.1.2 The NAT Region mainly consists of Class A airspace; in which Instrument Flight Rules
(IFR) apply at all times. Class A airspace has been established at and above FL 55 except in the Bodg
Oceanic Control Area (OCA) and in the Nuuk Flight Information Region (FIR) where it has been established
above FL 195 and in the domestic portion of the Reykjavik Flight Information Region (FIR) where it has
been established at and above FL 200.

4.1.3 The NAT airspace is divided into six Control Areas (CTA) for the implementation of the
Communications Navigation Surveillance/Air Traffic Management (CNS/ATM) systems. The NAT Region
comprises the following FIRs/CTAs: Bodo Oceanic, Gander Oceanic, New York East Oceanic, Nuuk,
Reykjavik, Santa Maria and Shanwick. (Secretariat note: There should be either FIRs or CTAs but not both
mixed together - to be clarified with States concerned.)

41.4 Traffic is controlled by Oceanic centres at Reykjavik, Bodo, Gander, New York, Santa
Maria, and Prestwick and by Shannon and Brest ACCs.
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415 NAT traffic is predominantly commercial. International General Aviation (IGA) Business
aircraft comprise a high proportion of the higher altitude airspace operations.

416 For most of the North Atlantic (NAT) airspace ATS surveillance and VHF voice
communications is unavailable.  With the exception of the trans-Atlantic surveillance corridor connecting
the continents via the southern part of Reykjavik CTA and the north-western part of Gander CTA, air traffic
management is primarily procedural in nature, although parts of other CTAs also enjoy the benefits of ATS
surveillance. These parts consist of Bodg oceanic airspace with the exception of the north-west part, the
NOTA, SOTA and BOTA airspaces in the eastern portion of Shanwick FIR controlled by Shannon and Brest
ACCs and in the central portion of the Santa Maria OCA where ATS surveillance services are provided.

4.2 Strategic Lateral Offset Procedure (SLOP)

4.2.1 Currently, strategic lateral offsets of one or two miles right of a route or track centreline have
been introduced as a means of reducing collision risk and is now standard operating procedure in the entire
NAT Region. The NAT Region is considering implementation of lateral offsets of tenths of a nautical mile
up to a maximum of 3.7 km (2 NM) as per the provisions published in the PANS ATM Chapter 16.5.
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4.3 Airborne Collision Avoidance System (ACAS)

4.3.1 In addition to the requirements of Annex 6, (Part | paragraph 6.16 and Part Il, paragraph
6.14) ACAS Il shall be carried and operated in the NAT Region by all turbine-engine aircraft having a
maximum certified take-off mass exceeding 5700kg or authorized to carry more than 19 passengers.

4.4 Navigation Performance Specifications

44.1 The NAT High Level Airspace (HLA) is established between FL285 and FL420. To ensure
the safe application of separation between aircraft in the NAT HLA airspace, aircraft normally need to have a
MNPS approval or a NAT HLA MNPS approval to operate within this part of the NAT airspace. An
exception to this is that non-approved aircraft are allowed to enter the NAT HLA airspace if the following
conditions are satisfied:

e The aircraft is provided with an ATS Surveillance service; and

e The aircraft is in Direct controller pilot communications on VHF; and

o The aircraft has a certified installation of equipment providing it with the ability to navigate
along the cleared track.

4.4.2 The NAT HLA was established to ensure that the risk of collision as a consequence of a loss
of horizontal separation would be contained within an agree Target Level of Safety (TLS). The navigation
component of the MNPS approval is based on the Annex 6 MNPS requirements and the navigation
component of the NAT HLA MNPS approval is based on the RNAV 10 or RNP4 requirements.

45 ATM Systems
45.1 The general flight data processing systems (FDPs) and associated ancillary equipment

employed by the six CTAs for the implementation of Communication Navigation Surveillance/Air Traffic
Management have a high level design that supports;

e General flight data processing
e Profile conformance monitoring
e Conflict probing
e Numerous controller support tools
e Electronic progress display (flight progress strips or situational graphical display)
e Automatic internal and external coordination through on-line data interfaces
e FANS1/A ADS-C and CPDLC
e ARINC 623 Oceanic Clearance Delivery
e Multi radar or ADS-B data processing and graphical display
e Flight message prioritisation and display queue
5. TRAFFIC PATTERNS & PROCEDURAL SEPARATION MINIMA
51 General
511 The traffic is dominated by two major axes. First, there is the axis linking Europe (and the

Middle East) to North America (excluding Alaska). Second is the axis linking Europe to the Caribbean,
Canaries, and South America. A substantial proportion of NAT traffic, namely that operating between cities
in Europe and those in North America operate on the first axis.

51.2 The major traffic flow between Europe and North America takes place in two distinct traffic
flows during each 24-hour period due to passenger preference, time zone differences and the imposition of
night-time noise curfews at the major airports. The majority of the Westbound flow leaves European airports
in the late morning to early afternoon and arrives at Eastern North American coastal airports typically some 2
hours later - local time - given the time difference. The majority of the Eastbound flow leaves North
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American airports in mid/late evening and arriving in Europe early to mid-morning - local time.
Consequently, the diurnal distribution of this traffic has a distinctive tidal pattern characterised by two peaks
passing 30° W, the Eastbound centred on 0400 Universal Co-ordinated Time (UTC) and the Westbound
centred on 1500 UTC.

5.2 North Atlantic Organised Track System (NAT OTS)

521 Although a number of fixed trans-Atlantic tracks exist, about 50% of traffic operates on
tracks, which vary from day to day dependent on meteorological conditions. The variability of the wind
patterns would make a fixed track system unnecessarily penalising in terms of flight time and consequent
fuel usage.

522 The OTS is set up on a diurnal basis for each of the Westbound and Eastbound flows. Each
core OTS is comprised of a set, typically 4 to 7, of parallel or nearly parallel tracks, positioned in the light of
the prevailing winds to suit the traffic flying between Europe and North America.

523 The designation of an OTS facilitates a high throughput of traffic by ensuring that aircraft on
adjacent tracks are separated for the entire oceanic crossing - at the expense of some restriction in the
operator's choice of track. In effect, where the preferred track lies within the geographical limits of the OTS,
the operator is obliged to choose an OTS track or fly above or below the system. Where the preferred track
lies clear of the OTS, the operator is free to fly it by nominating a random track. Trans-Atlantic tracks,
therefore, fall into three categories: OTS, Random or Fixed.

5.3 SEPARATION

5.3.1 Procedural Separation Application - The separation minima applied within the NAT Region
airspace vary greatly depending on aircraft class (jet, prop), communication, navigational and surveillance
capability, as well as FIR application. NAT Doc 008 (Application of Separation Minima) contains the latest
information and references to the separations being applied. For most of the North Atlantic the following
separations are applied.

53.2 Longitudinal Separation
5321 Same Direction up to 90 degrees

10 minutes using Mach Number Technique (MNT)

5 to 9 minutes using MNT with speed differential

5 minutes between PBCS compliant aircraft

15, or 10 minutes between flights intersecting routes, depending on aircraft equipage.
50NM RNP 10 (ADS-C periodic contract rate of 27 minutes)

50NM RNP 4 (ADS-C periodic contract rate of 32 minutes)

30NM RNP 2/4/10 (ADS-C periodic contract rate of 12 minutes)

5.3.2.2 Opposite Direction Separation

o Vertical separation is required from 15minutes before until 15 minutes after the estimated passing
point

o Vertical separation is required from 15 minutes before until 10 minutes after the estimated
passing point if the flights have reported over a common point.

Opposite-direction aircraft on reciprocal tracks may be cleared to climb or descend to or through the levels
occupied by another aircraft provided that ADS-C reports show that the aircraft have passed each other by
the applicable separation minimum in 5.2.4.1.1.
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5.3.3 Lateral Separation

5.3.3.1 The lateral separation minima applied between aircraft tracks in the airspace vary according
to communication, navigational and surveillance capability and FIR application (see NAT Doc 008). For
most of the North Atlantic the following separations are applied:

. 60NM or 1 degree. ‘Gentle Slope Rules’ have been adopted to ensure that the actual separation
never falls below distances which vary with latitude but never fall short of 50.5NM.

° 50NM between RNP10 and PBCS compliant aircraft.
23NM between RNP4 and PBCS compliant aircraft.

534 Reduced Vertical Separation Minimum (RVSM)

534.1 RVSM airspace has been established within the confines of MNSP/HLA airspace and
associated transition areas. In RVSM airspace, 1000 ft. vertical separation is applied between approved
aircraft. Currently, RVSM is only applied between FL 290 and FL 410 inclusive. To ensure the safe
application of the separation minimum, only RVSM approved aircraft are allowed to operate within RVSM
airspace. Aircraft are monitored to ensure that the TLS is being met.

6. COMMUNICATION, NAVIGATION, SURVEILLANCE
6.1 Communication
6.1.1 Air / Ground Communication
6.1.1.1 For the most part the communications possibilities within the North Atlantic are;
e HF voice communications via Aeradio
e FANS1/ACPDLC
e SATCOM voice via Aeradio
e Oceanic Clearance Delivery via ARINC 623 datalink or VHF communications
6.1.1.2 Direct controller pilot and general purpose VHF voice communications is available in

limited areas of coverage within the North Atlantic, namely close to landmass where VHF receivers and
transmitters can be located, such as within the Iceland FIR/CTA. Details of communications services
provided are contained within State AIPs.

6.1.1.3 All aircraft operating within the North Atlantic shall maintain continuous watch on the
appropriate frequency unless engaged in direct controller pilot communications with the appropriate ATC
Control. HF RTF communication equipment with appropriate frequencies available is mandatory outside
VHF coverage. When operating outside VHF coverage aircraft are required to be equipped with dual long
range voice communications system (HF or SATCOM).

6.1.2 Ground / Ground Communication

6.1.2.1 Communication between sectors and ANSPs within the North Atlantic is primarily affected
through interactions with the Flight Data Processing System (FDPS) via On-Line Data link Interfaces. This
is used for initial coordination (and in many cases re-coordination) of flights crossing the common boundary.
All voice coordination between ANSPs is effected via dedicated phone lines.

6.2 Navigation

6.2.1 The required navigation performance of aircraft operating in the NAT HLA is specified in
the NAT section of DOC 7030.
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6.2.2 Except when operating on the special “Blue Spruce Routes” or under the exemption
described in section 4.4.1 above aircraft operating in the NAT HLA are required to carry two independent
long range navigation systems.

6.2.3 MNPS/ HLA aircraft navigate mostly using GNSS and IRS/INS. Several ground based
navigations aids such as VOR, NDB and DME are available in Iceland, and Santa Maria but those aids are
scarce and far between and do therefore not significantly contribute towards the navigation performance.

6.3 Surveillance

6.3.1 ATS Surveillance services (radar, ADS-B and Multilateration) are provided within some
portions of the NAT HLA airspace, where radar- and/or ADS-B and/or Multilateration coverage exists. The
ATS Surveillance services are provided in accordance with the ATS Surveillance services procedures in the
PANS ATM (DOC 4444).

6.3.2 All aircraft operating as IFR flights anywhere within the NAT Region are required to be
equipped with a pressure-altitude reporting SSR transponder and may therefore benefit from such radar and
multilateration air traffic services, currently offered in the parts of the Bodg, Reykjavik, Gander, Shanwick,
Santa Maria and New York oceanic areas.

6.3.3 ADS-B services have for some time been available in some continental airspaces
immediately adjacent to the NAT Region and are now provided within portions of the NAT HLA airspace,
specifically in the Gander, Reykjavik and Santa Maria OCAs. Eligibility for ADS-B service in the NAT is
based upon the provisions in the NAT Regional Supplementary Procedures (ICAO Doc 7030) section 5.5.

6.3.4 SASP agreed that downlinked ADS-B position performance level will be NIC > 4 and
NACP > 5 (NUCP > 4). In addition, the standard deviation values employed in the ASEPS CRM would
utilize a standard deviation (o) value of 0.204 NM for non-radar airspace.

6.3.5 Data will not be used by the ATC system for determining aircraft position when, as specified
in ICAO Doc 7030, any of the position quality indicators have a value of 0 (zero). Consequently, an aircraft
carrying 1090 MHz extended squitter (L090ES) ADS-B equipment shall disable ADS-B transmission unless:

a) the aircraft emits position information of an accuracy and integrity consistent with the
transmitted values of the position quality indicator; or

b) the aircraft always transmits a value of O (zero) for one or more of the position quality
indicators (NUCp, NIC, NAC or SIL), when the requirements of a) above cannot be met; or

c) the operator has received an exemption granted by the appropriate ATS authority.

Note.— The following documents provide guidance for the installation and airworthiness
approval of ADS-B OUT system in aircraft and ensure compliance with a) above:

1. European Aviation Safety Agency (EASA) AMC 20-24; or

2. FAA AC No. 20-165A — Airworthiness Approval of ADS-B; or

3. Configuration standards reflected in Appendix XI of Civil Aviation Order 20.18 of the
Civil Aviation Safety Authority of Australia.

6.3.6 North Atlantic States providing ADS-B Air Traffic Services maintain a common exclusion
list of aircraft that are known to not satisfy the conditions promulgated by Doc 7030. The purpose of the
exclusion list is to ensure that ADS-B reports received from such aircraft are not utilized by the air traffic
control system for separation services.

6.3.7 Aircraft operators wishing to receive an exemption from the procedures specified above for
an individual flight shall apply for an exemption to the ATS unit(s) in accordance with AIP directives. Any
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approvals for such exemptions may be contingent on specific conditions such as routing, flight level and time
of day.

7. DETERMINATION OF PROPOSED SYSTEM
7.1 General
7.11 The space-based ADS-B system will consist of a constellation of LEO satellites hosting

ADS-B receivers. A satellite will receive ADS-B data including position, velocity and altitude from aircraft,
which is then routed through other satellites and down-linked to a satellite operations ground station from
where it is on-forwarded to Shanwick and Gander.

7.1.2 Application of the ATS surveillance based procedural separation will be aligned between
Gander and Shanwick by applying the same conditions for separation. No changes will be made to other
procedural separations being applied between Shanwick and Gander and other ANSPs.

7.1.3 Application of the ATS surveillance based procedural separations will require RCP 240
(Required Communication Performance approvals as per NAT SPG conclusion 52/19 (PBCS Operator
Requirements in the NAT Region) and contained in the Performance-Based Communication and
Surveillance (PBCS) Manual (Doc 9869) and RNP 4.

7.14 PBCS designators will be required in the flight plan as per NAT SPG conclusion 52/20 and
shall be included in inter-coordination between all adjacent ANSPs.

7.1.5 There will be no change to non VHF direct controller-pilot communications infrastructure or
procedures using CPDLC, as contained in the Global Operations Data Link (GOLD) Manual (Doc 10037),
and Satellite Voice Operations Manual (Doc 10037.)

7.1.6 FANS1/A ADS-C waypoint change event contracts and CPDLC confirm assigned route
[UM137/DM40] will continue to be utilised to extract intent data (NEXT and NEXT+1) from the flight’s
FMS as part of conformance monitoring.

7.1.7 Automated position report overdue monitoring will include the monitoring of the receipt of
ADS-B signals from a flight prior to and within the FIR. Non-receipt of an ADS-B signal for a defined
period will raise an alert to the controller and provide conflict probe results based on the appropriate non
ADS-B criteria.

7.1.8 Conformance monitoring of longitudinal positions shall be ensured through automated
ground based monitoring of reported position against system estimated positions. ADS-B reports will be
used to update the flight profile through a system conflict probe which will re-calculate the estimated times
for ensuing positions.

7.1.9 Post implementation monitoring will be applied to space-based surveillance enabled
procedural separations in accordance with practises outlined in Annex 19, and as outlined in Circular 343
(Guidelines for the Implementation of Performance-based Longitudinal Separation Minima).

7.2 Separation minima using ATS Surveillance systems where VHF voice communications are
not available
7.2.1 Application of the ATS Surveillance based procedural longitudinal separation will be as per

the PANS ATM, Doc 4444 proposal for amendment from the ICAO SASP, as excerpted below:

a) 14 NM longitudinal separation of aircraft operating on same identical tracks or intersecting
tracks applied provided that the relative angle between the tracks is less than 45 degrees.
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b) 17 NM longitudinal separation of aircraft operating on intersecting tracks applied provided
that the relative angle between the tracks is less than 90 degrees.

¢) Opposite-direction aircraft on reciprocal tracks may be cleared to climb or descend to or
through the levels occupied by another aircraft provided that the aircraft have reported by
ADS-B having passed each other by 5 NM.

Lateral Separation

7.2.2 7.2.1  Application of the ATS Surveillance based procedural lateral separation will be as
per the PANS ATM, Doc 4444 proposal for amendment from the ICAO SASP, as excerpted below:

a) 19 NM lateral spacing between parallel or non-intersecting tracks.
b) 15 NM lateral spacing, where specified as meeting appropriate conditions.

7.2.3 The separation minima described above may be applied utilizing position information
derived from an ATS Surveillance system, provided the following requirements are met:

a) A navigational performance of RNP 4 or the applicable RNP 2 shall be prescribed; and
b) The communication system shall satisfy RCP 240; and

¢) An alternate means of communication shall be available to allow the controller to intervene
and resolve a conflict within a total time of 9 minutes should the normal means of
communication fail; and

d) Lateral conformance monitoring shall be ensured by the use of:

a) lateral deviation warning using ATS surveillance system data with a warning threshold
set at 3 NM. Higher warning thresholds may be set provided the lateral separation
minima in 8.7.4.2 a) and 8.7.4.3 are increased by the same amount; and

b) The ATS ground system shall prioritize and enable immediate recognition by the
controller of the lateral deviations in i) above.

Contingency Procedures

7.2.4 Coincident with the separations listed above, SASP has proposed changes to Doc 4444
Contingency Procedures. The procedures are indicated below and will be implemented coincident with the
ASEPS separations.

DESCENT BELOW FL 290

Note: the procedures for descent below FL 290 are considered particularly applicable to operations
where there is a predominant traffic flow (e.g. east-west) or parallel track system where the aircraft’s
diversion path will likely cross adjacent tracks or routes. A descent below FL 290 can decrease the
likelihood of: conflict with other aircraft, ACAS RA events and delays in obtaining a revised ATC
clearance.

After considering the factors cited in the note above, if the pilot elects to descend below FL
290, the procedures below should be followed in sequence:

a) Turn 45 degrees right or left of the cleared track or route to intercept and maintain a parallel,
same direction track or route offset of 9.3 km (5 NM).

NATSPG54 Rpt AppB_ASEPS SB ADS-B ImpPIn.docx June 2018



B-12 North Atlantic Systems Planning Group — Appendix B B-12

b) If possible, maintain the assigned flight level until established on the 9.3 km (5 NM) offset. If
unable, initially minimize rate of descent to the extent operationally feasible.

c) When the offset is established, descend below FL 290 and, when able, establish a 150 m (500 ft)
vertical offset from those flight levels normally used.

d) When below FL 290, proceed as required by the operational situation or if an ATC clearance has
been obtained, proceed in accordance with the clearance.

REMAINING AT OR ABOVE FL 290
NOTE: RVSM Altimetry System Error may lead to less than actual 500 ft vertical separation when
the procedures below are applied. In addition, with the 500 ft vertical offset applied, ACAS RAs may
occur.
If the pilot elects not to descend below FL 290, the procedures below should be followed:

a) Turn at least 45 degrees right or left of the cleared track or route.

b)  When clear of track or route by 9.3 km (5 NM), establish a 150 m (500 ft) vertical offset from
those flight levels normally used when able and proceed as required by the operational situation.

c) If paralleling cleared track or route, when possible, maintain a 9.3 km (5 NM) track offset.
d) If an ATC clearance has been obtained, proceed in accordance with the clearance.
8. IDENTIFICATION OF THE METHOD OF SAFETY ASSESSMENT

8.1 The ICAO Separation and Airspace Safety Panel has conducted a full collision risk
modelling for development of surveillance-enhanced procedural separations that will be published in the
PANS ATM, Doc 4444 in November 2020.

8.2 The safety work will be described in an ICAO Manual, a draft of which is expected to be
completed prior to trial commencement.

9. MODIFICATION OF THE PROPOSED SYSTEM

9.1 System Changes

9.1.1 The following changes to the Gander and Shanwick ATC system to support the application

of space-based ADS-B surveillance enhanced separations will be:

e Procedural conflict probe updated to incorporate the space-based ADS-B surveillance

enhanced separations covered within this implementation plan.

Reception and application of ADS-B signals to update flight profiles.

Enhanced conformance monitoring of ADS-B signals against cleared flight profiles.

Monitoring of ADS-B signal quality indicators (QI).

Various enhanced controller Human Machine Interface (HMI) which include new

separations monitoring tools, improved graphical situational display and updates to flight

progress strips.

e Monitoring of PBCS designators for the application of surveillance-enhanced separations.

e Automated support to determine when variable speed or fixed speed clearances can be
issued.

e Automated CPDLC continuity checking.

e Enhanced separation monitoring support requirements as outlined in Annex 19.

e Adaptation tools that define areas where ASEPS can be applied.
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9.1.2 Further requirement for modification will be a result of constant assessment of the system
performance.

10. IMPLEMENTATION AND MONITORING OF THE PROPOSED SYSTEM

10.1.1 The longitudinal separation operational trial will commence 28 March 2019. Operators will
be advised via Aeronautical Information Circular (AIC) of requirements of the trial applicable in advance
and of operational trial details no less than two AIRAC cycles prior to implementation. Any delay in the
implementation date or significant change to the implementation plans shall be notified by NOTAM as soon
as the information is available.

10.1.2 The lateral separation operational trial will commence no earlier than 6 months after the
commencement of the longitudinal separation operational trial. Operators will be advised via Aeronautical
Information Circular (AIC) of requirements of the trial applicable in advance and of operational trial details
no less than two AIRAC cycles prior to implementation. Any delay in the implementation date or significant
change to the implementation plans shall be notified by NOTAM as soon as the information is available.
10.2 Eligible flights are those that meet all of the following requirements:

a) HLA approval

b) ADS-B

¢) RNP4 approval

d) PBCS approval

10.3 ATS systems use Field 10 (Equipment) of the standard ICAO flight plan to identify an
aircraft’s data link and navigation capabilities. The operator should insert the following items into the ICAO
flight plan (as per the 2012 flight plan format) for FANS 1/A or equivalent aircraft:

a) Field 10a (Radio communication, navigation and approach aid equipment and capabilities);

insert “J5” to indicate CPDLC FANS1/A SATCOM (Inmarsat) or “J7” to indicate CPDLC
FANS1/A SATCOM (Iridium) data link equipment; insert “P2” to indicate RCP 240
approval,

b) Field 10b (Surveillance equipment and capabilities);
a) insert “D1” to indicate ADS with FANS1/A capabilities; and
b) B1or B2 to indicate ADS-B.
c) Field 18 (Other Information); insert the characters “PBN/” followed by “L1” for RNP4.

104 Monitoring of NAT communication system performance and analysis of problem reports
will be assisted by the NAT Data Link Monitoring Agency (NAT DLMA).

Failures and degradations of systems

105 In the event of a data link system failure, provisions documented in the Performance-based
Communication and Surveillance (PBCS) Manual (Doc 9869), the Global Operational Data Link (GOLD)
Manual (Doc 10037), are applicable.
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11. STAKEHOLDER CONSULTATION

111 Operators have indicated that, for performance planning purposes, successful
implementation of the reduced separations should be directly linked to consistent receipt of user requested
flight profiles (route, flight level, speed).

11.2 Confidence in the ability to receive the requested profile will be expected to result in the
preferred practice of loading appropriate fuel for flight duration as opposed to the current practice of loading
fuel to account for numerous scenarios of not receiving the requested flight profile.

11.3 Operator flight planning systems are rule-based in consideration of standards, requirements
and best practices for successful route filing. The current NAT operating environment, with its OTS track
design, increases the requirement for rules/norms which inhibit optimal flight planning. Use of reduced
separations should allow for reduction of current rules/norms which in turn would lead to increased flight
profile optimization.
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12. SUCCESS CRITERIA - Longitudinal Separation

QUESTIONS METRICS, DETAILS & TARGETS
Safety |Safety |i) Scrutinize each longitudinal error to determine if the application of the 14 NM

Longitudinal [@nd 17 NM separations had an effect on the error.
If such an effect is found then quantify the effect on the longitudinal risk.
Target = No increase in longitudinal risk due to the application of the 14 NM
and 17 NM separations.

i) Vertical | Scrutinize each longitudinal error to determine if the application of the 14 NM
and 17 NM separations NM had an effect on the error.
If such an effect is found then quantify the effect on the vertical risk.
Target = No increase in vertical risk due to the application of the 14 NM and 17
NM separations.

iii) Lateral ~ |Scrutinize each longitudinal error to determine if the application of the 14 NM

and 17 NM separations NM had an effect on the error.

Lateral errors shall be determined and classified in accordance with direction
provided via NAT: That the:
a) following definitions be used when classifying reports made to the
NAT Central Monitoring Agency (NAT CMA):
i) a lateral deviation is any actual deviation from the cleared track other
than those covered by the Strategic Lateral Offset Procedures ( SLOP);
ii) a Gross Navigation Error (GNE) is a lateral deviation from a cleared
track by 10 Nautical Miles (NM) or more;
iii) an ATC intervention is an event where the Air Traffic Controller
(ATCO) caught and corrected a lateral deviation before it developed into a
GNE; and
iv) an ATC prevention is an event where the ATCO intervention prevented
a lateral deviation; and
b) NAT CMA initiate GNE-related follow up actions in regard to GNESs of
25 NM or more.

If such an effect is found then quantify the effect on the lateral risk.

Target = No increase in lateral risk due to the application of the 14 NM and 17
NM separations.

Safety

i)  Monitor operator failures to correctly indicate ADSB & PBCS capabilities resulting in
ineligible flights being placed onthe 14 NM and 17 NM separations.
e Scrutinize each failure to determine cause and source for the error.

if) Monitor failures to properly transmit valid position information by ADS-B. achieve
FANS logon, or to maintain or transfer CPDLC connection resulting in ATC reverting
to another form of separation
o Scrutinize each failure to determine cause and source for the error.

iii) Monitor communication and surveillance performance against RCP240 and the 14 NM
and 17 NM separations.
o NAT TIG scrutinizes the performance twice a year to verify compliance
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QUESTIONS METRICS, DETAILS & TARGETS
Stakeholder Receipt of optimal profile:  |Provide data on route, flight level and speed:
Operational i. Cleared vs flight planned (this element will cover successful receipt
Efficiencies i. As flight planned of random or OTS)
ii. As requested ii. Cleared vs requested

Note: this data may be presented by means of a dashboard.

Removal (or reduction) of  |Provide 60, 90, 180, 270 and 360 day milepost data to incrementally
flight planning rules and review strategic removal of rules and flight planning practices based
“norms” to enable fuel on improvements of ATM performance.

uplift reduction.

13. SUCCESS CRITERIA - LATERAL SEPARATION

13.1 TBD prior to commencement of 19 NM and 15 NM lateral separations.
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ATTACHMENT A - IMPLEMENTATION PLAN FOR OPERATIONAL TRIAL OF ADVANCED SURVEILLANCE-ENHANCED PROCEDURAL SEPARATIONS (ASEPS) USING
SPACE BASED AUTOMATIC DEPENDENT SURVEILLANCE — BROADCAST (ADS-B)

LEAD(S) NOTE:
KEY IMPLEMENTATION Leads will
Task Subject TASKS Record Next Step coordinate Coordination | Completion Date Status
ID of Updates with groups
identified in
next column
Develop a Task List and Most advanced draft of
Schedule for completion the implementation plan September 2018
of individual tasks to reviewed by SPG/54. (POG/06)
1 Task List and prepare for Task List Developed ) NAT POG NAT IMG
Schedule commencement of, and POG/05. IMG/SOG Review Open/On
during operational trial of outcome of SPG/54 Track
Space Based ADS-B
Separations.
Review Task List at
POG/06.
Output of meetings
consolidated and
submitted by
correspondence to IMG
then SOG.
Final material to IMG/53
for approval.
Update CONOPS with
Concept of ICAO SASP 2018 outputs, POG to provide Submit updated CONOPS November 2018
2 Operations specifically update updates from SASP for review to POG/06. NAT IMG NAT POG (POG/08). Open /On
(CONOPS) placeholders with outputs. Track
separation values.
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LEAD(S) NOTE:
KEY IMPLEMENTATION Leads will
Task Subject TASKS Record Next Step coordinate Coordination | Completion Date Status
ID of Updates with groups
identified in
next column
Undertake regional Consultation meeting | Canada & United United
3 Stakeholder consultation with 1 completed with Kingdom to arrange Kingdom, NAT POG By NAT SPG/54 Open /On
Consultation appropriate updates incorporated | consultation of Canada & IATA NAT IMG (June 2018). Track
stakeholders. into implementation | Implementation Plan
plan and task list to before NAT SPG/54.
be presented to NAT
SPG/54 Engage in coordinated NAT OPS Forum
planning to enable fuel (Sept 2018)
uplift reductions
Recommend target Confirm implementation
4 implementation date via NAT SPG/54 Update Task List with NAT POG November 2018 | Open/On
date Longitudinal Conclusion. None. implementation date at NAT SPG NAT IMG (IMG/53). Track
Trial POG/06.
Recommend target Confirm implementation
5 implementation date via NAT SPG Update Task List with March 2019 Open /On
date Lateral Trial Conclusion (possibly None. implementation date at NAT SPG NAT IMG (POG/07). Track
through correspondence). POG/07.
Confirmed SB ADS-B
6 service meets LEOS confirmed as None. Certification to be NAT IMG NAT POG Prior to Open/On
identified certified as a surveillance confirmed. commencement Track
performance system. of Trial.
requirements
ATC System Confirmation of ATC POG/05 - Canada & Update Task List with Canada & NAT POG November 2018
7 Modification system modification United Kingdom confirmed system United (IMG/53). Open /On
schedule to support agreed to provide modification schedule at Kingdom Track
Operational Trial. update to POG/06. POG/06
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LEAD(S) NOTE:
KEY IMPLEMENTATION Leads will
Task Subject TASKS Record Next Step coordinate Coordination | Completion Date Status
ID of Updates with groups
identified in
next column
Confirmation of ANSP
inter-agreements to POG/05 - Canada & Update Task List with Canada &
8 ANSP Inter- support / manage United Kingdom confirmed inter- United NAT POG September 2018 | Open/On
Agreements implementation of trials agreed to provide agreement schedule Kingdom (POG/06). Track
within Shanwick and update to POG/06. before commencement
Gander. of trial.
Advance notice to Common wording for AIC POG/05 - Action Draft Common Wording Minimum of 2
9 User States and NAT Ops Bulletin agreed to prepare for AIC for review by NAT POG NAT IMG AIRAC Cycles Open /On
Operators Longitudinal Trial. draft common POG/06. before start of Track
(Longitudinal) wording for AIC to trial.
POG/06.
Advance notice to Common wording for AIC POG/05 - Action Draft Common Wording. Minimum of 2
10 User States and NAT Ops Bulletin agreed to prepare For AIC for review by NAT POG NAT IMG AIRAC Cycles Open /On
Operators Lateral Trial. draft common POG/06. before start of Track
(Lateral) wording for AIC to trail.
POG/06.
Publication of State Letter
confirming date of IMG/53 and NAT IMG NAT POG Minimum of 3
11 ICAO Sate Letter commencement of None correspondence with months prior to Open/On
Operational Trails. NAT SPG expected start of Track

Conclusion to publish
State Letter.

Trial
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LEAD(S) NOTE:
KEY IMPLEMENTATION Leads will
Task Subject TASKS Record Next Step coordinate Coordination | Completion Date Status
ID of Updates with groups
identified in
next column
Pre-implementation | Update and complete final Complete Safety No later than 3
Safety Assessment Safety Assessment and Assessment and months before
12 & Implementation | Implementation Readiness None. Implementation NAT IMG NAT SOG implementation | Open/On
Decision. Review to support Readiness Review no date as shown in Track
(Longitudinal) implementation of trails. later than 3 months Task 5.
before implementation
date as shown in Task
5.
Pre-implementation | Update and complete final Complete Safety No later than 3
Safety Assessment Safety Assessment and Assessment and months before
13 & Implementation | Implementation Readiness None. Implementation NAT IMG NAT SOG implementation | Open/On
Decision. Review to support Readiness Review no date as shown in Track
(Lateral) implementation of trails. later than 3 months Task 6.
before implementation
date as shown in Task
6.
Post Monitoring and reporting NATTIG
14 implementation against trial, including None. None. NAT POG Canada & Commencement | Open/On
monitoring monitoring against PBCS United of Trail. Track
requirements for Kingdom
communications.
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APPENDIX C — CONCEPT OF OPERATIONS (CONOPS) ON PROVISION OF SPACE BASED ADS-B
SERVICES IN THE NORTH ATLANTIC REGION

(paragraph 2.2.4 refers)

Concept of Operations (CONOPS)
Provision of
Space Based ADS-B services
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1 Executive Summary

This document provides the North Atlantic Region Concept of Operations (CONOPS) for the
introduction of Air Traffic Services (ATS) surveillance services using Satellite -Based Automatic
Dependant Surveillance - Broadcast (SB ADS-B). This this service will enhance air traffic
controllers ability to provide operators with more planning and tactical options in oceanic airspace
including greater flexibility for severe weather avoidance, request and receive new oceanic
routes, optimized speed, and request and receive flight level changes.

Expanded ATS surveillance coverage in the North Atlantic (NAT) airspace will enable more
efficient use of airspace, increase fuel savings, and enhanced safety, as compared to the services
and separation standards that can be provided in the current non-surveillance environment. The
Air Traffic Control (ATC), Flight Information and Alerting services provided in the NAT region will
be enhanced by the real time availability of aircraft position. SB ADS-B surveillance will facilitate
the application of Advanced Surveillance Enhanced Procedural Separations (ASEPs) between
suitably equipped flights, resulting in a significant increase in airspace capacity, particularly in
areas where there is a high volume of traffic which will allow more flights to operate within their
optimum flight profiles. New airspace capability will assist reduced fuel burn with the associated
environmental benefit of decreased greenhouse gas (GHG) emissions.

2 Purpose and Scope

This document describes the CONOPS for implementing advanced surveillance-enhanced
procedural separation minima (ASEPs) in the ICAO North Atlantic Region utilizing ATS
surveillance.

The purpose of this CONOPS is to support the detailed technical planning necessary for NAT
ANSPs / States providing an Air Traffic Control Service intending to implement SB ADS-B based
operations. This document will also support stakeholder consultations and regulatory
engagement.

This CONOPS should be considered in conjunction with the NAT 2025 Concept of Operations. The
ability to apply ATS surveillance separation and perform trajectory based monitoring in real time
will support achievement of the NAT2025 CONOPS.

2.1 Introduction to SB ADS-B

ADS-B is an ATS surveillance system. ADS-B is automatic as no flight crew or ATCO action is
required for the information to be transmitted. It is dependent surveillance as the surveillance-
type information depends on information from the aircraft’s navigation system.

ADS-B OUT systems broadcast aircraft parameters such as identification (24 bit address and
flight identification as per the flight plan), position (latitude, longitude and pressure altitude), 3-D
velocity and position integrity, via a broadcast-mode data link. Aircraft identification information
is broadcast every 5 seconds while aircraft position and velocity data is typically broadcast twice
per second.

APPENDIX C contains a table of required and optional AMC 20-24, US and European elements
for ADS-B Out systems used in the NAT.

The space-based ADS-B surveillance system will consist of a constellation of Low Earth Orbiting
Satellites (LEOS) hosting ADS-B receivers. A satellite will receive ADS-B data including positon,
velocity and altitude from aircraft, which is then routed through other satellites and down-linked
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to a satellite operations ground station from where it is on-forwarded to Air Navigation Service
Providers (ANSPs) and/or aircraft operators.

2.2 Aircraft Equipage

ADS-B mandates, which are effective on the 1%t of January 2020 in the United States and 7 of
June 2020 in European airspaces, state that no person may operate an aircraft in Class A
airspace unless the aircraft has ADS-B out and Mode S enhanced. This is expected to increase the
percentage of aircraft equipped with ADS-B transponders compatible with the low earth orbit
ADS-B system (i.e. DO-260, DO-260A and DO-260B).

PLACEHOLDER: Specific equipage requirements to support ASEPs expected to be confirmed by
SASP. Copy of Separation Table to be inserted when published.

2.3 Change Rationale and Philosophy

The North Atlantic Systems Planning Group (NAT SPG) is the ICAO Planning and Implementation
Regional Group responsible for coordinating the provision of ATS in the ICAO NAT Region.
Significant operational changes in the NAT Region normally require consensus agreement by the
NAT SPG Member States (Canada, Denmark, France, Iceland, Ireland, Norway, Portugal, United
Kingdom and the United States) along with the airspace user organizations (IATA, IBAC and
IFALPA) who participate in the working structures of the NAT SPG.

The NAT SPG has developed a service development strategy and roadmap to maximize airspace
safety and optimization. Specifically, this strategy seeks to safely deploy reduced separation
minima, delivering airspace user operational efficiencies, improved operational flexibility and
increased service resilience and predictability. These improvements are planned to leverage
current aircraft and air/ground communication capabilities together with the planned deployment
of low earth orbit ATS surveillance.

This CONOPS builds upon the successful introduction of FANS 1/A (and equivalent) Controller-
Pilot Data Link Communications (CPDLC) and Automatic Dependent Surveillance - Contract
(ADS-C) into the NAT airspace and the progressive reductions in separation minima these have
enabled. The change philosophy is to build on these successes to maximize benefits to airspace
users using current aircraft capabilities through a progressive evolution of the ATM system. This
approach is designed to achieve a safe and deliverable rate and scale of change for all
stakeholders. This CONOPS supports the service vision for the North Atlantic.
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3 Current Operational Environment

3.1 NAT Airspace Structure

The responsibility for air traffic control services within the International Civil Aviation Organisation
(ICAO) NAT Region is shared among nine states: Canada, Denmark, France, Iceland, Ireland,
Norway, Portugal, the United Kingdom and the United States.

The ICAO NAT Region mainly consists of Class A airspace; in which Instrument Flight Rules (IFR)
apply at all times. Class A airspace has been established at and above Flight Level (FL) 055
except in the Bodg OCA and in the Sgndrestrgm Flight Information Region (FIR) where it has
been established above FL195 and in the domestic portion of the Reykjavik FIR where it has been
established at and above FL200.

The ICAO NAT Region airspace is divided into seven FIRs or Control Areas (CTA) for the
implementation of Communications Navigation Surveillance/Air Traffic Management (CNS/ATM)
systems, as depicted in Figure 1 below. The ICAO NAT Region comprises the following FIRs/CTAs:
Bodg Oceanic, Gander Oceanic, New York Oceanic East, Reykjavik, Santa Maria, Shanwick, and
Sg@ndre Strgmfjord.

Air traffic control services are provided by oceanic area control centres at Reykjavik, Bodg,
Gander, New York, Santa Maria and Prestwick and by Shannon and Brest Area Control Centres
(ACQ).

Shanwick OACC at Prestwick provides air traffic control services in the Shanwick OCA and is
supported by the High Frequency (HF) radio station at Ballygirreen in the Republic of Ireland.

Gander OACC at Gander provides air traffic control services in the Gander OCA with a collocated
HF radio station.
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Figure 1 - North Atlantic Oceanic FIRs

ATS surveillance and Very High Frequency (VHF) voice communications are not available in most
of the NAT airspace, therefore procedural control is exercised. The exceptions is are the southern
part of the Reykjavik area, Bodg oceanic airspace (except the north-west part), the Northern
Oceanic Transition Area (NOTA), Southern Oceanic Transition Area (SOTA) and Brest Oceanic
Transition Area (BOTA) airspaces in the eastern portion of the Shanwick FIR controlled by
Shannon and Brest ACCs, the central portion of the Santa Maria OCA and the Gander Oceanic
Transition Area (GOTA), where surveillance separation is provided using a combination of radar
and ADS-B.

Figure 2 illustrates where VHF communications / ATS Surveillance based services are applied
within the North Atlantic Region.
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Figure 2 — ATS-Surveillance Based Services in NAT Region

NAT High Level Airspace (NAT HLA) with an associated Minimum Navigation Performance
Specifications (MNPS) requirement has been established between FL285 and FL420 within the
Oceanic Control Areas of Santa Maria, Shanwick, Reykjavik, Gander Oceanic, Bodg and New York
Oceanic East, excluding the area south of 38°30” North latitude. Only NAT HLA MNPS approved
aircraft are permitted to operate within the NAT HLA airspace. Monitoring is conducted to verify
aircraft performance and scrutinize operational safety performance.

From 1 January 2015 the means of compliance for demonstrating performance to MNPS was
amended to include PBN Specification RNAV10 (RNP10) or Required Navigation Performance
RNP4 navigation specifications as detailed in ICAO’s Performance based Navigation (PBN) Manual
(Doc 9613). Aircraft which were already MNPS approved by the State of Registry or the State of
the Operator based on standard deviation of lateral track error of 11.7 Kilometres (km) (6.3
Nautical Miles (NM)) before 1 January 2015 are permitted to operate in NAT HLA airspace until 1
January 2020.

Reduced Vertical Separation Minima (RVSM) airspace is established within the ICAO NAT Region
from FL290 to FL410 inclusive. In RVSM airspace, 1,000 feet vertical separation is applied
between approved aircraft. Only RVSM approved aircraft are allowed to operate within NAT RVSM
airspace. Monitoring is conducted to verify aircraft performance and scrutinize operational safety
performance.

The application of strategic lateral offset procedures (SLOP), which allows flights to apply offsets
of one or two miles right of a route or track centreline, is permitted in the ICAO NAT Region.
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PLACEHOLDER: Expect SLOP text to be revised as part of the SASP work. SLOP details are
located in PANS ATM (Doc 4444) Chapter 16.5. Insert any revisions to SLOP here.

Planning for CPDLC and ADS-C implementation started in the ICAO NAT Region at the end of
1990. The NAT Data Link Mandate (NAT DLM) Phase 2A commenced on February 5, 2015 and
applies from FL350 to FL390 within the NAT Organised Track System (OTS). Phase 2B is planned
to start on December 7, 2017 and will apply from FL350 to FL390 throughout the ICAO NAT
Region. Phase 2C is planned to start on January 30, 2020 and will apply from FL290 and above
throughout the ICAO NAT Region. The NAT DLM requires aircraft to be capable of FANS 1/A (or
equivalent) ADS-C and CPDLC operations in order to operate in the airspace.

3.2 CNS / ATM Systems

Each Air Navigation Services Provider (ANSP) providing air traffic control services within the ICAO
NAT Region employ Flight Data Processing Systems (ATM Systems) which provide decision
support tools tailored to the NAT operational environment. These assist ATCOs in planning flight
profiles, formulating air traffic control clearances, exchanging data link messages with flights,
monitoring flight progress, detecting and resolving potential and actual conflicts and exchanging
flight data with adjacent ANSPs using ATS Inter-Facility Datalink Communications (AIDC.)

3.3 NAT Procedural Position Reporting

At present NAT flights are normally required to flight plan and report at positions separated by
10 degrees of longitude. Position reports are sent either via voice, normally through HF radio, or
by ADS-C reports. ADS-C Periodic and Event reports are used for conformance monitoring and
updating of the flight profile held in the Flight Data Processing System (FDPS). The current
maximum interval between ADS-C Periodic reports is 14 minutes.
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3.4 NAT Separation Minima

The Application of Separation Minima — North Atlantic Region (NAT Doc008) which is published on
behalf of the North Atlantic Systems Planning Group (NAT SPG.) It details the separation methods
and minima that are, or planning to be, applied to aircraft transiting the ICAO North Atlantic
(NAT) Region.

It contains definitions, general rules pertaining to the application of separation minima,
separation minima in the vertical, lateral, and horizontal planes applicable to aircraft operating in
the ICAO NAT Region. It is specifically designed for, and provides guidance to, operational air
traffic control personnel. It serves as a written and pictorial interpretation of separation rules and
their application, its overall objective being a common application of separation minima
throughout the ICAO North Atlantic Region.

Appendix A of The Application of Separation Minima (NAT Doc008) contains a table of separation
minima that are being applied, or plan to be applied by the various ANSPs serving the ICAO North
Atlantic Region, which is regularly reviewed and updated by State Representatives within the NAT
SPG working group structure.

This table also contains ICAO references and communication, navigation & surveillance
requirements associated with each minima.

Other ICAO documents, such as the Procedures for Air Navigation Services-Air Traffic
Management (Doc 4444) and the NAT Regional Supplementary Procedures (Doc 7030) should be
read in conjunction with NAT Doc008 and this CONOPS.

The separation environment in the NAT , into which SB ADS-B services in the ICAO North Atlantic
Region is being introduced, is a mixture of procedural separation types, including performance
based separations as contained with PANS-ATM Chapter 5 and NAT Regional Supplementary
Procedures (Doc7030) Chapter 6.2.

The application of surveillance separation in accordance with PANS-ATM (Doc4444) Chapter 8 is
restricted to those areas where ATS surveillance and VHF coverage are available as shown in
Figure 2.

By March 2018, all performance based separations will only be applied between flights who have
the appropriate RCP and RSP designators within their flight plan in accordance with the NAT
Region Performance Based Communications Surveillance plan (PBCS)

Lateral Separation:

Lateral separation is consistently applied so that the distance between those segments of the
intended routes for which the aircraft are to be laterally separated is never less than an
established distance to account for navigational inaccuracies plus a specified buffer.

Longitudinal Separation:

Longitudinal separation is applied so that the spacing between the estimated positions of the
aircraft is never less than a prescribed minimum. Longitudinal separation between aircraft
following the same or diverging tracks may be maintained by application of speed control,
including Mach Number Technique.

Longitudinal separation is applied between flights that are on the same track, reciprocal tracks or
crossing tracks as defined in PANS-ATM Chapter 5.4.2.

Longitudinal separation is measured either as a time or a distance.
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Vertical Separation:

Vertical separation is applied in terms of flight levels.

3.5 Flight Planning and Coordination

Flight planning within ICAO NAT airspace will be in accordance with the processes detailed in the
applicable State aeronautical information publications.

Communication and coordination of flight data between ANSPs and appropriate agencies will be
via automated ATM system messages using ATS Inter-Facility Datalink Communications (AIDC),
supplemented as required using voice.
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4 Proposed Operational Environment

4.1 Pre-Implementation Assumptions

The following assumptions are made about the operational practices and technical capabilities
which will exist at the time SB ADS-B is introduced into the ICAO North Atlantic Region.

a. SB ADS-B will have been confirmed as an ATS surveillance system.

b. The SB ADS-B system will have been confirmed as being capable of receiving ADS-B signals
from equipped aircraft which meet, or exceed those specified in European Aviation Safety
Agency (EASA) Acceptable Means of Compliance (AMC) 20-24 (or equivalent), United
States’ FAA Advisory Circular (AC) 20-165() (or equivalent) or EASA Certification
Specification for Airborne Communications, Navigation and Surveillance (AC — ACNS).

Note: Potential US difference: ADS-B Version 0 vs. Version 2 requirement. The US is considering
applying ASEPs based on SB ADS-B only to aircraft using ADS-B Version2. Aircraft approved
under provisions of AMC 20-24 would, therefore, not be eligible for ASEPS in US controlled
oceanic airspace.

c. Each ANSP that plans to implement SB ADS-B will have obtained the necessary regulatory
approvals from their respective State regulators to implement SB ADS-B.

d. The NAT SPG will have endorsed the implementation plan and supporting task list.

e. The capability to appropriately process and display all available aircraft position data will
have been implemented ahead of application of surveillance-enhanced separations.

f. Geographic waypoints for aircraft routes will consist of named waypoints or waypoints
defined using whole degrees of longitude and whole and half degrees of latitude.

g. NAT OTS tracks can be spaced by whole or 2 degree of latitude.
h. Random routes will be issued using whole or Y2 degrees of latitude.

i. Flights may be planned and cleared to enter the ICAO North Atlantic Region from domestic
European and Canadian and American FIRs with longitudinal and lateral spacing appropriate
to aircraft criteria.

j. Flight Data Processing System conformance monitoring functionality will process SB ADS-B
data.

k. An ADS-B non-compliance list is in place which has been coordinated between NAT
providers, and is used to ensure that ADS-B data from non-compliant aircraft is not
displayed to ATCOs.

I. The NAT DLM will apply from FL350 to FL390 inclusive (NAT DLM Phase 2B).

4.2 Operating Assumptions

The following assumptions are made about the operating practices that will be implemented as
part of the application of surveillance-enhanced procedural separations within the ICAO North
Atlantic Region.

a. Adjacent domestic ANSPs will undertake any necessary enhancements to assure sufficient
service quality to for aircraft operating across the oceanic/domestic interface.

b. The requirement to obtain an oceanic clearance prior to entering the OCA will remain in
place for all aircraft.
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c. ADS-C conformance monitoring will remain in place; i.e. waypoint change event, vertical
and lateral deviation contracts will be set up between aircraft equipped with FANS 1/A or
equivalent. ADS-C periodic contracts may not be established with ADS-B aircraft.

PLACEHOLDER: Note Expect SASP to provide additional clarity on where ADS-C / CPDLC
will be required for the application of separation standards.

d. The NAT OTS will remain in use, although its geographic “footprint” may be reduced.

e. ADS-B and non-ADS-B flights will operate in the same airspace; i.e. mixed-mode
operations.

f. An ADS-B flight is an aircraft that is equipped with and using an appropriately approved
ADS-B system and which can be expected to be surveillance identified while operating in
the ICAO North Atlantic Region.

g. Reduced separations will only be applied between surveillance-identified aircraft operating
within and transiting between ICAO North Atlantic Region ANSPs which are applying ASEPS.

h. Reduced separation minima will be applied in accordance with material developed by the
ICAO SASP on a trial basis pending its incorporation into the PANS ATM.

i. The required communications performance (RCP) will be RCP240.
j. The required navigation performance for the airspace (RNP) may be RNP2 or RNP4.

k. PLACEHOLDER: Expect SASP to provide clarity on whether or not an RSP value will be
required for the application of separation standards.

4.3 Changes Introduced by this CONOPS

4.3.1 ADS-B Position Updates

ADS-B messages contain aircraft position information and also Aircraft Position Quality Indicators
(QI). ADS-B position information is normally provided by the Global Navigation Satellite System
(GNSS). The SB ADS-B system will be compatible with the D0O-260, DO-260A and DO-260B
transponders.

Normally, aircraft identification information is broadcast every 5 seconds and aircraft position and
velocity information is typically broadcast twice per second.

SASP separations are predicated on aircraft position information updates every 15 seconds.

4.3.2 Flight Conformance Monitoring

ATS surveillance information will more frequently be checked for conformance. This will be
achieved through automated ground based route and level adherence monitoring and alerting
against the flight’s cleared profile as held in the Flight Data Processing System, which will result
in controllers being alerted more quickly to any de deviation.

ADS-C event reports, in the form of Waypoint Change Event (which include NEXT and NEXT+1)
and Lateral / Vertical Deviation Event, will continue to be checked for conformance through
automated adherence monitoring and altering.

Any predicted or actual deviations from the cleared profile held in the flight data processing
system will result in alerts being presented to controllers for immediate action.
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4.3.3 Enhanced Profile Monitoring

This CONOPS will introduce the ability for ICAO North Atlantic Region ANSPs to introduce system
automation that will extract additional filed flight plan information such as step climbs and speed
changes.

In addition to pilot requests, operator (flight plan) requests will be regularly checked by the flight
data processing systems against the cleared profile, and will present those requests to the
controller if it becomes possible to accommodate them prior to oceanic entry and during the
oceanic portion of the flight.

4.3.4 Speed Control

Reduced separations standards and increased position update information provided by SB ADS-B
supports the ability to assign variable, rather than fixed, Mach numbers. This will allow aircraft to
operate in ECON mode. Fixed Mach numbers will be assigned when required.

Aircraft will either be issued a speed range or with ‘not ATC speed.’ Details of how variable
speeds profiles will be issued in clearances will be included in State AIPs.

4.3.5 Human Factors
ATCOs:

There are no fundamental changes to the roles and responsibilities of the ATCO, as they remain
responsible for the management of the airspace, maintaining separation and providing
information to flight crews.

With the introduction of various separation values based on a number of communication and
surveillance criteria, a full Human Factors review of new and existing HMI will take place to
ensure that the ATCO is provided with not only with the correct information, but in the correct
manner.

Flight Crew:

There are no fundamental changes to basic methods of operation, however, because aircraft will
be in closer proximity both laterally and longitudinally, emphasis will need to be placed on:

a. Pilot awareness of the physical proximity of other aircraft both visually and on ACAS.

b. The necessity for pilots to contact ATC as soon as possible in contingency situations with
requests for revised clearance. (The intent is to provide as much time as possible for ATC to
assess and act upon the request).

b. The necessity for pilots to be prepared to execute ASEPS contingency procedures quickly and
correctly, due to the reduced distance in which to maneuver the aircraft.

Note: Flight Crew contingency procedures are under review for ASEPS operations.

4.3.6 Interfaces with Domestic Airspace

It is likely that, subject to specific coordination with each adjacent domestic ANSP concerned,
aircraft will be permitted to transition between domestic and oceanic airspace with less spacing
than is required in the current operational environment.

4.3.7 Interfaces with Oceanic Airspace

ADS-B flights may transition between OCAs using surveillance- enhanced separation. The
procedures for the transfer of control and surveillance identification between Oceanic areas must
be detailed in their inter-unit Letter of Agreement.
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4.4 Phased Introduction of ASEPS

Introduction of ASEPS may done through a phased implementation, and will be detailed within
each ANSP implementation plan.

The following are the three possible phases of application.

4.4.1 Phase 1 - ATS Surveillance-Enhanced Longitudinal Separation (Same
Identical Track)

ADS-B aircraft pairs operating in the same direction, on non-converging same tracks, on the
same identical track or on diverging tracks, may be separated using xx(Notel) NM surveillance-
enhanced longitudinal separation provided that no part of the track(s) is outside the area of
application (unless otherwise agreed by the adjacent ANSP(s) concerned).

Opposite direction ADS-B aircraft on reciprocal tracks may be cleared to climb or descend to the,
or through the, level(s) occupied by another aircraft provided that ADS-B reports show that the
aircraft have passed each other and are at least xx(Notel) NM apart and that vertical or an
appropriate form of longitudinal separation will be established before either aircraft exits the
Gander or Shanwick OCA, unless otherwise agreed by the adjacent ANSP(s) concerned.

Note 1 - PLACEHOLDER: ‘xxNM’ is a placeholder and will be replaced with the separation
standard expected to be proposed by SASP in November 2016.

4.4.2 Phase 2 - ATS Surveillance-Enhanced Lateral Separation

Same or opposite direction ADS-B aircraft may be laterally separated by requiring them to
operate on non-intersecting tracks that are never less than yy(Note2) NM apart provided that this
separation is only applied while both aircraft are within the Gander and/or Shanwick OCAs (unless
otherwise agreed by the adjacent ANSP(s) concerned).

Outside the NAT OTS, this will permit more efficient routes to be utilized in areas where operators
would prefer to operate in a more north-south alignment.

Note: NAT OTS tracks will be spaced by at least 25 NM. If either aircraft in a pair is not an ADS-B
aircraft, the pair will be planned and separated using the appropriate lateral separation minimum,
based upon the qualification of both aircraft.

Note 2 - PLACEHOLDER: ‘yyNM’ is a placeholder and will be replaced with the separation
standard expected to be proposed by SASP in November 2016.

4.4.3 Phase 3 - ATS Surveillance-Enhanced Same Longitudinal Separation
(Same Direction)

Same or opposite direction ADS-B aircraft on converging, including intersecting, tracks may be

separated by ensuring that the distance between target centres is never less than xx(Notel) NM

or that another form of separation is established before the distance between target centres

reduces to xx(Notel) NM. This separation may only be applied while both aircraft are within the
Gander or Shanwick OCAs (unless otherwise agreed by the adjacent ANSP(s) concerned.

If either aircraft in a pair is not an ADS-B aircraft, the pair will be planned and separated using an
appropriate separation minimum, based upon the qualification of both aircraft.

4.5 ADS-B Fixed ATS Route Operations
PLACEHOLDER: Insert any SASP or SPG outcomes in relation to ASEPs on fixed routes.
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5 Contingencies

5.1 Degraded Mode Operations - Unplanned

Procedures are covered within NAT implementation Plan that support SB ADS-B.

5.2 Degraded Mode Operations - Planned

The SB ADS-B service includes a capability of providing dynamic information about where and
when certain areas may be without SB ADS-B coverage due to degraded performance or satellite
failure.

ANSP agreements will ensure those affected by any planned outage will be given sufficient notice
so that ATC apply the appropriate separations.
5.3 Flight Crew Contingency Procedures

Note: Flight Crew contingency procedures are under review for ASEPS operations, and any
revisions will be made to PANS ATM (Doc 4444.)
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APPENDIX A Glossary

ABI Advance Boundary Information

ACC Area Control Centre

ACI Area of Common Interest

ACP Acceptance

ADS-B Automatic Dependent Surveillance - Broadcast

ADS-B Out system the overall set of avionics that generate, transport, process, and transmit
ADS-B data.

ADS-C Automatic Dependent Surveillance - Contract

AIDC Air Traffic Services Inter-Facility Data Link Communications
AMC Acceptable Means of Compliance

ANSP Air Navigation Services Provider

ASEPS Advanced Surveillance-Enhanced Procedural Separation
ATC Air Traffic Control

ATCO Air Traffic Controller

ATM Air Traffic Management

ATS Air Traffic Services

ATS surveillance generic term meaning variously, ADS-B, PSR, SSR or any comparable ground-
based system that enables the identification of aircraft

ATS Surveillance enhanced separation: the use of ATS surveillance to provide high integrity
and frequent position updates to support the application of reduced separation minima

BET Boundary Error Trapping

BOTA Brest Oceanic Transition Area

CDN Coordination

CDO Clearance Delivery Operator

CNS/ATM Communication, Navigation and Surveillance / Air Traffic Management
CONOPS Concept of Operations

CPDLC Controller-Pilot Data Link Communications.

CPL Current Flight Plan

CTA Control Area

Data Link communication technology where ‘Data Link’ equipped aircraft communicate with
‘Data Link’ capable ground units to exchange digital information (bi-directional exchange).

DCPC Direct Controller Pilot Communications
EASA European Aviation Safety Agency

FANS 1/A CPDLC and/or ADS-C avionics certified in accordance with the requirements specified
in RTCA DO-258/EUROCAE ED-100 or equivalent

FDPS Flight Data Processing System
FIR Flight Information Region
FL Flight Level
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FPL Flight Plan

GAATS+ Gander Automated Air Traffic System Plus
GHG Greenhouse Gas (emissions)

GNSS Global Navigation Satellite System

GOTA Gander Oceanic Transition Area

HF High Frequency

HMI Human/Machine Interface

ICAO International Civil Aviation Organisation

IFR Instrument Flight Rules

km Kilometre

MNPS Minimum Navigation Performance Specifications
MNT Mach Number Technique

NAT North Atlantic

NAT DLM North Atlantic Data Link Mandate

NAT HLA North Atlantic High Level Airspace

NAT SPG North Atlantic Systems Planning Group
NM Nautical Miles

NOTA Northern Oceanic Transition Area

OACC Oceanic Area Control Centre

OCA Oceanic Control Area

OCL Oceanic Clearance

OCM Oceanic Clearance Message

OTS Organised Track System

PBCS Performance Based Communications & Surveillance
PBN Performance-Based Navigation

QI Quality Indicators

RACON GAATS+ Gander functionality that uses the received Surveillance data (Radar /ADS-B) to
conformance check flights against the profile held in the GAATS+ Flight Data Processor.

RBT Route Based Trajectory
RCL Request for Clearance
RLatSM Reduced Lateral Separation Minimum of 25 nautical miles

RLongSM Reduced Longitudinal Separation Minimum (of 5 minutes between ADS-C equipped
aircraft)

RNAYV Area Navigation

RNP Required Navigation Performance

RVSM Reduced Vertical Separation Minima

SAR Search and Rescue

SB ADS-B Space-Based Automatic Dependant Surveillance - Broadcast
SESAR Single European Sky Air Traffic Management (ATM) Research
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SLOP Strategic Lateral Offset Procedures
SOTA Southern Oceanic Transition Area
SWIM System Wide Information Management
VHF Very High Frequency
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(1) Minimum Operational Performance Standards for 1090 MHz Extended Squitter Automatic
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Minima (Doc 9689).
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(9) EUROCONTROL STANDARD DOCUMENT FOR SURVEILLANCE DATA EXCHANGE, Part 12:
Category 021 ADS-B Reports, SUR.ET1.ST05.2000-STD-12-01, version 2.1, May 2011
https://www.eurocontrol.int/sites/default/files/content/documents/nm/asterix/part2-
cat021-asterix-ads-b-messages-part-12.pdf

(10) SESAR Concept of Operations Step 1 Project title Concept of Operation Project N° B4.2
Project Manager DFS Deliverable Name Concept of Operations Stepl Deliverable ID D65-

011 Edition 01.00.00
http://www.sesarju.eu/sites/default/files/documents/highlight/SESAR_Conops_Document
_Step_1.pdf

(11) ICAO Performance Based Navigation (PBN) Manual (Doc 9613).
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APPENDIX C AMC 20-24, US and European ADS-B Requirements
Parameters u.s. E.U. AMC 20-24 (1)
Length and width of the aircraft R R o
Latitude and longitude R R R
Barometric pressure altitude R R R
Velocity R R o
TCAS II or ACAS is install_ed & op_era_ting in a mode R R o
that can generate resolution advisories
If a resolution ad\_/is_ory is in effect when an operable R R 0
TCAS II or ACAS is installed
Mode 3/A transponder code R R (0]
Aircraft Identification (the aircraft’s call sign) R R R
An emergency, radio,_comm_unication failure, or R R R (allows generic
unlawful interference indication EMG) (2)
“IDENT" indication (SPI) R R o
Assigned ICAO 24-bit address R R R
Emitter category R R o)
ADS-B In capability R (e} (0]
Geometric altitude R R (0]
Navigation Accuracy Category for Position (NACp) R =8 R (=27) R
Navigation Accuracy Category for Velocity (NACy) R >1 R (=1) (e}
Navigation Integrity Category (NIC) R >7 R (=6) R g’ég:oc) in
System Design Assurance (SDA) R 22 R >2 (0]
Source Integrity Level (SIL) (3) R =3 R =3 R
Version number R =2 R =2 (4) R
Geometric Vertical Accuracy (GVA) 0 R (0]
Vertical rate 0] R (0]
GNSS antenna offset 0] R o
Selected altitude 0] R o
Barometric pressure setting O R (0]
R = required information. O = optional
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(1) This column describes the European Aviation Safety Agency (EASA) Acceptable Means of Compliance (AMC) 20-24 standard. It is planned to be
the minimum standard for NAT ASEPS operations. However, the U.S. is considering restricting use of SB ADS-B for separation only to aircraft using
ADS-B Version 2 (i.e., meeting U.S. and E.U. mandate requirements). (Even though AMC 20-24 lists “Velocity” as optional, there are no known aircraft
implementations without it).

(2) AMC 20-24, 8.8.2: For ATC transponder-based ADS-B transmit systems, the discrete emergency code declaration capability should be integrated into
the transponder functionality and should be controlled from the transponder control panel. Permissible deviation for initial implementations: For initial
implementations, instead of the required transmission of the discrete emergency codes 7500, 7600 and 7700 when selected by the flight crew, the
transmission of only the generic emergency indicator can satisfy this requirement. Such deviation from the above target requirement needs to be listed in
the Aircraft Flight Manual.

(3) Note that SIL has a different meaning in ADS-B Version 2 than in ADS-B Version 1; SIL did not exist in ADS-B Version 0. For ANSPs that don’t
require Version 1 or Version 2, an “R” in this row means “required if available in the transmitted ADS-B Version.”

(4) The E.U. mandate requires Version 2 ADS-B avionics. However, specific (early) local deployments in Europe accept the legacy ADS-B standards,
ADS-B Version 0 and 1.

-- END --
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APPENDIXD — NAT UPLINK LATENCY TIMER PROJECT DEFINITION

(paragraph 2.3.1 refers)

Project Title

NAT Uplink Latency Timer Project Team (NAT ULT PT)

Parent Group

NAT SPG

Project Supervisory
body

NAT SOG and NAT IMG

Project Period

January-December 2018

Project Objective

To review and investigate potential corrective actions by CSPs, air operators,

and ANSPs to avoid pilots acting on “old” CPDLC uplink messages, focusing
on the already defined aircraft latency timer but also considering the potential
implementation of a message expiration timer in the ground network.

Project Outcomes:

Coordinate and implement corrective actions by CSPs, air operators, and ANSPs
to avoid pilots acting on “old” CPDLC uplink messages, focusing on the already
defined aircraft latency timer but also considering the potential implementation
of a message expiration timer in the ground network.

Membership

NAT TIG and POG members, CSPs, SSPs, aircraft and avionics manufacturers.

Note: participants from regulators and operators and other subject matter
experts, as deemed appropriate by the Project Team.

Coordination
Requirements

NAT SOG, NAT IMG and their contributory bodies as appropriate

Project High level Tasks

o Develop procedures for the use of the aircraft uplink message latency
timer.

e Consider the viability of implementing a network uplink message
expiration timer.

o Reportto NAT IMG/52.

Project Lead

NAT TIG Rapporteur

Project Secretariat
Support

ICAO EUR/NAT Office
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APPENDIXE —

NAT DEMA REPLACEMENT PROJECT TEAM (NAT DEMA RPT) DEFINITION

(paragraph 3.1.3 refers)

Project Title

NAT DEMA Replacement Project Team

Parent Group

NAT SPG

Project Supervisory Body

NAT SOG

Project Period

01 July 2018 — 31 December 2018

Project Objective

To create the NAT safety occurrence database to support necessary NAT
safety management activities

Project Outcomes

1. “Master requirements” document

2. Budget request and financing mechanisms definition

3. Database with software interfaces and reporting functions

4. Reportto NAT SPG on preliminary testing and proposals for
deployment the database in 2019.

Membership

NAT SG, NAT MWG, NAT ANSPs (including IT experts), NAT CMA

Coordination Requirements

NAT SOG

Project High Level Tasks

1. Collect requirements from NAT SG, NAT MWG, NAT ANSPs, NAT
CMA:
a. for data fields to be made available in the database;
b. for web-based interfaces for accessing the database;
c. for querying and reporting functions;
d. security protection;
e. additional requirements proposed.
Create the “Master requirements” document for the database.
3. Identify the budgeting requirements and financing mechanisms to be
agreed by NAT SPG via correspondence.
4. Develop the database and software for accessing the database based on
the requirements collected.
5. Test the software by inputting the collected data from ANSPs

n

Report back to NAT SOG and NAT SPG via correspondence with
proposal for deployment the database in Q1 2019.

Project Lead

NAT CMA

Project Secretariat Support

ICAO EUR/NAT
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APPENDIX F — NORTH ATLANTIC ANNUAL SAFETY REPORT (NAT ASR) 2017

(paragraph 3.3.5 refers)

International Civil Aviation Organization (ICAO) North Atlantic Region
2017 Annual Safety Report

Executive Summary

The North Atlantic Region’s fifth annual safety report is issued by ICAO’s North Atlantic (NAT) Systems Planning
Group (NAT SPG). As stipulated in its terms of reference, the NAT SPG shall continuously study, monitor and evaluate
the air navigation system in the NAT Region in light of changing traffic characteristics, technological advances and
updated traffic forecasts. This report is based on data from January to December 2017 and provides basic information
on the Region, its safety principles, and its risks. The report also describes some of the NAT SPG’s collaborative Safety
management efforts.

The management of safety in the NAT Region is partly conducted by the use of Safety Key Performance Indicators
(SKPIs) that have been developed and established by the NAT SPG. A modified list of Safety Key Performance
Indicators and a revised definition of targets for many of the SKPIs was adopted at the NAT SPG/53 in 2016; new
targets are applicable from 2019. For the year 2017, targets were met for the three SKPIs that have defined targets.

The use of Strategic Lateral Offset Procedure (SLOP) is an important safety initiative. If there were better utilization of
SLOP, the vertical risk would have been significantly improved. The use of SLOP should be encouraged at all NAT
related user forums.

The North Atlantic Scenario

The airspace of the North Atlantic, which links Europe and North America, is the busiest oceanic airspace in the world.
The NAT Economic, Financial and Forecast Group (NAT EFFG) estimates that in 2017, during the peak week of July
15 to July 21, approximately 13,520 flights crossed the North Atlantic. The NAT EFFG expects traffic in this Region to
grow at an average annual growth rate of 3.9 % over the next 5 years, as shown in Table 1 below. This projection is
down from an estimate of 5.3% growth noted in last year’s report. Figure 1 below further illustrates these projections.
The long-term average annual growth rate from 2017 to 2037 is expected to be somewhere between 2.4% and 3.4%.
This year’s increase is a good illustration of increased demand in the busiest oceanic airspace in the world, and the
importance of the safety work of the NAT Safety Oversight Group (SOG). The NAT SOG is responsible to the NAT
SPG for safety oversight in the NAT Region.
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Table 1: Forecasts of aircraft movements in the ICAO NAT Region during the Peak Week of July 15-July 21

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Total 10,386 | 11,012 | 11,563 | 12,682 | 13,520 | 13,866 | 14,515 | 15,162 | 15,916 | 16,341
Year 6.0% 5.0% 9.7% 6.6% 2.6% 4.7% 4.5% 5.0% 2.7%
over
Year
Growth
5-year 3.9%
Year
over
Year
Growth

NAT Traffic by FIR
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Figure 1: NAT Traffic by FIR

Traffic mainly flows in a broadly East-West orientation in a twice daily pattern, whose timing reflects the needs of
passengers in North America and Europe, and where a daily organized track system takes account of airspace users’
needs and weather patterns. This core traffic operates for a large part without radar surveillance and increasingly with
the use of Automatic Dependent Surveillance-Contract (ADS-C) and Automatic Dependent Surveillance-Broadcast
(ADS-B). Communication is to a large extent based on satellite based data link, also referred to as Controller-pilot data
link communications (CPDLC), with High Frequency radio being utilized less often. This makes any comparison with
the domestic airspace of North America and Europe difficult. NAT core traffic flow is almost exclusively jet transport
aircraft that operate in the upper airspace in the en-route phase of flight. This leads to air traffic management and
operation that is fundamentally different in concept to typical domestic operations, with a greater focus on strategic

rather than tactical techniques.
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Safety Policy

Safety is the NAT SPG’s core business function. The NAT SPG is committed to developing, implementing, maintaining
and constantly improving strategies and processes to ensure that all our aviation activities take place under a balanced
allocation of organizational resources. The NAT SPG will aim to achieve the highest level of safety performance and
meet regional safety objectives in line with national and international standards, the Global Aviation Safety Plan
(GASP), and the Global Air Navigation Plan (GANP).

Objective

The objective of the NAT SPG member States is to maintain and, where possible, improve the agreed safety standards
in all activities supporting the provision of air navigation services in the NAT Region:
e All involved States are accountable for the delivery of the agreed level of safety performance in the provision
of air navigation services in the North Atlantic Region.
e All involved States are accountable for the delivery of the agreed level of safety performance in aircraft
operations in the North Atlantic Region.
o Safety in the NAT Region is managed through the organization and activities of the relevant implementation
and oversight groups established by the NAT SPG, in coordination with the non-member States and observers,
to achieve its Safety Objective.

Guiding Principles

The NAT SPG will act to:

e Clearly define all accountabilities and responsibilities for the delivery of safety performance with respect to
the provision of air navigation services and participation in the NAT SPG and its contributory bodies;

e Support the safety management activities that will result in an organizational culture that fosters safe practices,
encourages effective safety reporting and communication, and actively manages safety within the NAT
Region;

e Share safety related data, knowledge and expertise with concerned stakeholders;

o Disseminate safety information and NAT operating requirements to stakeholders;

e Establish and implement hazard identification and risk management processes in order to eliminate or
mitigate the safety risks associated with air navigation services supporting aircraft operations in the North
Atlantic Region;

e Establish and measure NAT Region safety performance against agreed safety standards; and

e Continually improve our safety performance through safety management processes.
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Safety Performance

Table 2: Most common errors within the NAT HLA, below, lists the most common event types reported in the NAT
High Level Airspace (HLA)". The three most common errors that led to these events are given with their respective
frequencies.

Table 2: Most Common Errors in the NAT HLA

2017 Reported Events Top 3 errors as defined by the NAT SG

) ) o Crew Error (51)
Vertical Large Height Deviations 01 ATC Error (25)
(LHDs)

Other (15)
Crew Error (33)
Lateral deviations 54 ATC Error (11)

Other (10)

ATC Interventions and Preventions to n/a
oy 139
prevent a lateral deviation

Note that ATC interventions and preventions are positive indicators that the ATC system has recognized an error, often
through data link equipage capabilities, warning the controllers in sufficient time to take preemptive action. ATC
Interventions are events where the Air Traffic Controller caught and corrected a mismatch between the flight plan
protected by ATC and the aircraft crew’s intentions before it developed into a deviation. An ATC Prevention is an event
where the Air Traffic Controller intervened to prevent a lateral deviation. Underlying causes of all lateral deviations
(incipient or actual) are often identical — the magnitude depends upon the timeliness of identification and corrective
action.

Preventions of Deviations

The NAT Scrutiny Group (SG) categorized 111 events that have occurred in 2017 and in which ATC prevented a
deviation. The Group classified the prevented deviation events according to the implemented mitigations which were
identified as being responsible for the prevention. The results of this classification are presented in Figure 2,
demonstrating inter alia that the practice of requiring position reporting of “NEXT and NEXT +1” and the “CONFIRM
ASSIGNED ROUTE” CPDLC message sets (UM137/DM40) are proving to be of benefit.

! Airspace between Flight Levels 285 and 420 inclusive, formerly Minimum Navigation Performance Specification
(MNPS) airspace
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Prevented deviations by mitigations

Waypoint insertion - 2 -
ATC Error other than ATC coordination -
UM79 issue .
ATC coordination .

0 10 20 30 40 50 60 70 80

ATC coordination Other UM79 issue ATC Error Dt_her_than Waypoint insertion Flight Plan vs.
ATC coordination Clearance
m Controller detected | 1 1 . . 2
W Next Next+1 position report 4 5 1 4 6 34
Pre boundary conformance check 2 3
= UM137/DM40 4 2 1 8 33

Figure 2: Prevented lateral deviations by mitigations for January-December 2017

Safety Key Performance Indicators (KPIs)

The NAT SPG has established Safety KPIs for the ICAO NAT Region. Targets are reviewed annually by the NAT
SOG.

For 2017 performance monitoring, the NAT SPG agreed to amend and modify certain KPIs and related targets, to better
reflect current improvements in data systems and for revision of data collection techniques. The revised SKPIs
distinguish between aircraft utilizing data link and aircraft not utilizing data link, as data indicates that more than 80%
of aircraft operating in NAT airspace are equipped and using data link. In addition, substantial changes were agreed
upon on the way many of the safety targets are defined. Targets for nine of the SKPIs now rely on the previous three
years rolling average. Safety performance, as of the beginning of 2018, will be measured from the baseline of the
average performance of 2015, 2016 and 2017. This means that for 2017 performance measurements, there are only
defined targets for three out of the 12 reported SKPIs. For those three, the safety targets were met in 2017.

The NAT Region’s performance in 2017 as demonstrated with defined safety KPIs is shown in Table 3 below. As
explained above, due to a revised method for target setting, nine of the KPIs do not have targets, however for
comparison purposes, the 2016 performance information and the baseline average (which will apply for 2018
performance) are provided.
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Table 3: Modified NAT Safety KPIs (beginning 2017)
Safety KPI Target 2016 2017
Performance | Performance
i Number of accidents 0 0 0
ii Number  of  fatal
accidents 0 0 0
iii Number of fatalities
rela_ted to aviation fatal 0 0 0
accidents
Target for 2018 | 2015-2016- 2016 2017
performance  |2017 baseline?| Performance | Performance
iv Rate of LHD events [ Reduction  over
(No of LHD events | previous rolling
divided by No of flight | three-year period
hours flown in the | of performance | 3.45x10° 3.19x10° 3.71x10°
NAT region), | compared to
involving  operations | 2015-2016-2017
with Data Link in use | baseline
% Rate of LHD events | Reduction  over
(No of LHD events | previous rolling
divided by No of flight | three-year period
hours flown m_the of  performance 6.60 x 107 4.48 x 10 8.72 x 10
NAT region), | compared to
involving  operations | 2015-2016-2017
with Data Link not in | baseline
use
vi Percent of Long | Reduction  over
Duration® LHD events | previous rolling
three-year period
of  performance 2.73% 5.7% 0.0%
compared to
2015-2016-2017
baseline
vii | Rate of minutes that | Reduction  over
aircraft, with Data | previous rolling
Link in use, spent at | three-year period
the wrong flight level | of  performance
(Amount of minutes | compared to 0.15 0.2 0.1
spent at the wrong | 2015-2016-2017
flight level divided by | baseline
total duration of flights
in minutes)
viii | Rate of minutes that [ Reduction  over
aircraft, with Data | previous rolling 0.51 0.9 0.2
Link not in use, spent | three-year period

2 While 2015 performance contributed to the 2015-2016-2017 baseline, those figures are not reported in Table 3. Therefore, the baseline, when
compared to only 2016 and 2017 performance, may not be intuitive.
Long Duration LHD event means an event exceeding 20 minutes, based on a threshold established after review of historical data reported to the

NAT CMA
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at the wrong flight
level (Amount of
minutes spent at the
wrong flight level
divided by total
duration of flights in
minutes)

of  performance
compared to
2015-2016-2017
baseline

Rate of GNE events”

ix Reduction  over
(No of GNE events | previous rolling
divided by No of flight | three-year period
hours flown in the | of performance | 1.79 x 10° 1.79x 107 1.80 x 107
NAT region) , | compared to
involving  operations | 2015-2016-2017
with Data Link in use | baseline

X Rate of GNE events | Reduction  over
(No of GNE events | previous rolling
divided by No of flight | three-year period
hours flown m_the of  performance 301 x 10 0.56 x 107 5 45 x 1076
NAT region), | compared to
involving  operations | 2015-2016-2017
with Data Link not in | baseline
use

Xi Rate of losses of | Reduction over
separation  (vertical) | previous rolling
(No of losses of | three-year period
separation events [ of  performance | 1.40 x 10® 1.23x10° 0.13x 10®
divided by No of flight | compared to
hours flown in the | 2015-2016-2017
NAT region) baseline

xii Rates of losses of | Reduction over

separation (lateral) | previous rolling
(No of losses of | three-year period
separation events | of  performance | 6.50 x 10°® 8.95x10° 9.27x10°
divided by No of flight | compared to
hours flown in the | 2015-2016-2017
NAT region) baseline

Large Height Deviations
The NAT SPG has targeted vertical risk specifically for the last several years through an emphasis on reducing LHD

events. A NAT Vertical Risk Reduction Implementation Plan was agreed and targets established for vertical risk, was as

follows:

That:
a)

b)

c)

(LD) long duration LHDs in the vertical dimension are defined as those events which occur for 20

minutes or more;

the definition of LD LHD be reviewed annually in order to maintain improvement in reduction to

LHDs;

a target is to reduce the number of LHDs in the NAT RVSM airspace over a three year rolling aver-

age;

* GNE is a deviation of 10NM or greater
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d) a target is to reach a total number of LHD events within the NAT RVSM airspace by 2018 not ex-
ceeding 85 per year;

e) a target is to reduce the total number of minutes associated with the three longest LHDs within the
NAT RVSM airspace;

f) a target is to eliminate the number of LD LHD events within the NAT RVSM airspace by the end of
2018; and

0) the NAT SOG request trend-specific action when any adverse trend develops.

In 2017, there were 80 LHDs events at RVSM levels and 108 in the entire NAT airspace, which includes the HLA
(shown in parentheses in the text in Table 4 below). This is a decrease from last year. Based on the three year rolling
average (2013-2015). The Region is on target for meeting the 2018 goal.
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Table 4: LHD Summary Report

LHD Data 2010 2011 2012 2013 | 2014 | 2015 | 2016 2017 2018
(Long Term

Target)

O
wH4Zm<my#*

#of LHDs | 115 (138) | 88 (107) | 128 (163) | 102 92 100 82 80 85
within (128) | (116) | (120) | (105) (108)
RVSM
(within
entire
NAT)
#of LD 13 14 15 3 5 6 8° #of LD LHD 0 0

LHD (10 (20 min+)
min+) within RVSM

within
RVSM®

# of LHD 102 74 113 99 87 94 74’ # of LHD 80
(< 10 min) (<20 min)
within within RVSM

RVSM

mz —

# of LHD 621 707 718 217 266 260 | 333 # of LHD Minutes 149
Minutes within RVSM

within
RVSM

# of LD 409 582 564 42 171 170 | 284 |# of LD LHD (20 min+) 0
LHD (10 within RVSM

min+)
within
RVSM

A deviation that results in a loss of separation is considered to be risk bearing. Collision Risk Estimates include only
risk bearing LHDs in NAT HLA. In Figure 3 below, this “risk bearing” factor is compared to all LHDs in HLA in
historical context. It is also compared to the number of LHDs attributed to aircrew and ATC errors.

There were 64 operational risk-bearing LHDs during 2017, resulting in a total duration of 147 minutes at the incorrect
flight level and 30 uncleared flight levels crossed. The two longest duration events accounted for a total of 19% of the
total time spent at the wrong flight level. Removing these two events would reduce the overall vertical risk by 18%

from 46.1 to 37.9 x 10 fapfh.

> Beginning in the 2017 reporting period, the time threshold for an LD LHD will be 20 minutes as agreed by NAT
SOG/15

e Including 6 events of duration 11-19 minutes

7 Including 2 events of duration 11-19 minutes
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2017 Number of Large Height Deviation (LHD) Events

MNote: Collision Risk Estimates include only Risk-bearng LHDs in HLA Airspace
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Figure 3: 2017 Number of LHD Events

Alignment with the Global Aviation Safety Plan

The 2017-2019 GASP sets out a continuous improvement strategy for States and Regions to implement over the next 15
years through the establishment of core, and then more advanced, aviation safety systems. The target dates and the
broad objectives are set out below:

Target Date Broad Objective
(a) Near-Term (by 2017) Effective Safety Oversight
(b) Mid-Term (by 2022) ICAO State safety program implementation
(c) Long-Term (by 2028) Predictive risk management

All NAT provider States have met the near-term objective of the GASP and are working toward the mid-term and long-
term objectives, particularly in the areas of proactively managing risks through the identification and control of existing
or emerging safety issues. All of the NAT member States contribute experts to the NAT SPG, or one or more of its
various subgroups, and so support the overall management of safety in the Region. The Region’s safety policy
(presented previously in this report) is enhanced by the agreement of member States to use the information shared at
NAT SOG meetings for the purposes of education and for making safety improvements within the Region. This has
paved the way for members to discuss and share information and act upon it within the framework of the NAT SPG.

The NAT SPG assigned the task of reviewing the current safety KPIs and proposing new safety KPIs and targets to the
NAT SOG. This is an on-going task for the NAT SOG which the group revisits at each of its meetings. The NAT
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Central Monitoring Agency (CMA), which is the Regional Monitoring Agency for the NAT region, collects NAT event
data and uses it along with the NAT SG and the NAT MWG to assess safety performance within the Region.

The NAT reporting requirements have gradually expanded to meet the needs of system risk assessment, understanding
of operational errors, and informing the safety assessments involved with reductions in separation. Formal reporting
requirements have been introduced through the Conclusions of the NAT SPG. In order to ensure that the necessary data
would be available to inform discussion of future developments, the NAT SPG recognized that these reporting
responsibilities needed to be organized and easily accessible. Therefore, in 2015 the NAT SPG developed and endorsed
the NAT Consolidated Reporting Responsibilities Handbook (NAT Doc 010). This document compiles relevant
reporting requirements and guidance previously agreed to by the member States that make up the NAT SPG as outlined
in the conclusions from its first meeting in 1965 through its 53" meeting in June 2017.

NAT Regional Priorities

A number of Air Navigation Service (ANS) initiatives are on-going in the NAT Region. In line with the safety policy
and as stipulated in the terms of reference and the work structure of the NAT SPG, it is imperative that acceptable
safety arguments are provided in relation to system developments in the NAT Region. The agreed policy is as stated
above, to maintain and where possible improve the agreed safety standards in all activities. In this regard, the safety
work that provides confidence that upcoming initiatives do not negatively affect the safety of the ICAO NAT Region, is
ongoing. Work undertaken by the NAT Regional subgroups on a number of significant initiatives took place in the
ICAO NAT Region in 2017, including:

a) Reduced Lateral Separation Minima between FANS equipped aircraft (RLatSM);

b) The NAT Data Link Mandate (DLM) implementation (Phase 2A); and

c) Definition and Components of safety cases in support of changes to the NAT air navigation system requiring

NAT SPG approval.

Following are short summaries of the projects, stipulating how the NAT States will collaboratively ensure or have
ensured (depending on the status of the project) the safe implementation and application on a regional level.

Reduced Lateral Separation Minima between FANS equipped aircraft (RLatSM)

An operational trial of RLatSM was based on suitably equipped aircraft assigned half degree track spacing making
position reports via ADS-C and equipped with CPDLC. The goal of RLatSM is to decrease fuel cost to airlines by
providing the opportunity for more optimal flight profiles within the NAT and without negative impact on collision risk.

The RLatSM Phase 1 trial commenced November 12, 2015 in the Gander and Shanwick OCAs. NAV CANADA,
overseen by Transport Canada, led the project in conjunction with United Kingdom‘s NATS. The implementation of
Performance-Based Communications and Surveillance on 29 March 2018 moved RLatSM from the trial phase to the
operational phase. Half degree tracks will be published based on fleet equipage and demand.

Safety Improvements with Data Link in the NAT Region

In June 2014, the NAT CMA began to record information related to the use of data link with each safety occurrence
report. Figure 4 provides a sample of this evaluation from occurrence reports contributing toward vertical operational
risk. The results show the time spent at wrong flight level and number of flight levels crossed incorrectly decreased 14
and 56 percent, respectively, for risk-bearing events reported via data link for calendar year 2017 compared with the
similar data observed for year 2014. As more aircraft are equipped with data link capability, we expect this trend to
continue.
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Safety Improvement for Data Link Operations in NAT HLA
Comparisons with Year 2014
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Figure 4: Safety Improvement with Data Link

Definition and Components of safety cases in support of changes to the NAT air navigation system requiring
NAT SPG approval

The NAT SPG identified the need for a clear definition of the contents of safety cases prepared to support changes to
the NAT air navigation system so that safety planning can be conducted in such a way that safety arguments and
supporting documentation are presented by or through the NAT IMG to the NAT SOG in a manner that fulfils the NAT
SOG’s requirement to review safety cases.

Therefore, the NAT SPG developed the definition of a safety case that, in part, states that a safety case documents
safety arguments relating to a proposal for a change in a specific FIR or multiple FIRs affecting operations in more than
one NAT FIR; it references evidence, and includes the assessment of safety risk associated with the proposed change,
risk controls and/or mitigations, and a monitoring plan to ensure that the effectiveness of the risk controls and
mitigations is verified. A change may relate to the introduction of new operational concepts, new or modified
procedures, novel separation minima, or the introduction of new systems. A safety case may be prepared by NAT IMG
and/or a designated sub-group or project team within the NAT IMG working structure, or by one or several NAT
ANSPs, and is owned by the change advocate.
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A Look Ahead

The NAT SPG is laying the groundwork towards enabling a seamless separation approach throughout the NAT Region.
As such, the NAT SPG is planning to coordinate through the working structure all required procedures, analyses, and
planning documents related to Air Traffic Service (ATS) surveillance-enabled services using space-based Automatic
Dependent Surveillance—Broadcast (SB ADS-B) planned for March 2019. The ANSPs providing services in the Gander
and Shanwick OCAs, NAV CANADA and NATS, have begun coordinating on a common implementation strategy.
Some of the prospective features for SB ADS-B include:

a) flights would continue to be planned and cleared on conflict free flight profiles from oceanic entry to exit

between the Gander and Shanwick OCAs;

b) Surveillance-enabled longitudinal separation between a pair of ADS-B equipped aircraft would be applied if

both flights have active CPDLC connections with the appropriate ATS unit(s);

c) the application surveillance-enabled separation could be used to permit one ADS-B equipped aircraft to

climb or descend to or through the level of another ADS-B equipped aircraft;

d) surveillance separation could be applied between same direction aircraft only while they were operating on

the same exact track;

e) surveillance separation could be applied between opposite direction ADS-B equipped aircraft provided that

they have both passed a common point.

f) the application of surveillance separation could be tactically initiated between ADS-B equipped aircraft pairs

operating on the same exact non-NAT OTS track.

Conclusion

The NAT Region continues to make progress toward achieving its safety targets, although LHDs and vertical risk
continue to be of specific concern. At the same time, the Region also continues to conduct the safety analyses and
operational trials necessary to introduce new technologies and procedures intended to increase the efficiency of the busy
oceanic airspace.
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Appendix A

ADS-B Automatic Dependent Surveillance - Broadcast

ADS-C Automatic Dependent Surveillance — Contract

ANS Air Navigation Service

ATC Air Traffic Control

ATS Air Traffic Service

CPDLC Controller-pilot data link communications (data link)

DLM Data Link Mandate

EFFG Economic, Financial and Forecast Group

fapfh Fatal Accidents per Flight Hour

GASP Global Aviation Safety Plan

GNE Gross Navigation Error

HLA High Level Airspace

ICAO International Civil Aviation Organization

KPI Key Performance Indicator

LD LHD Long Duration LHD

LHD Large Height Deviation

MNPS Minimum Navigation Performance Specification

NAT North Atlantic

NAT CMA North Atlantic Central Monitoring Agency

NAT EFFG North Atlantic Economic, Financial and Forecast Group

NAT MWG North Atlantic Mathematicians Working Group

NAT SG North Atlantic Scrutiny Group

NAT SOG North Atlantic Safety Oversight Group

NAT SPG North Atlantic Systems Planning Group

OCA Oceanic Control Area

OTS Oceanic Track System

RVSM Reduced Vertical Separation Minimum

SLOP Strategic Lateral Offset Procedure

TLS Target Level of Safety
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APPENDIX G — NAT TRAFFIC AND FLEET FORECAST

(paragraph 4.2.4 refers)

NAT TRAFFIC DEMAND FORECAST METHODOLOGY AND PROJECTION 2017-2037

1. INTRODUCTION
1.1 BACKGROUND ON NORTH ATLANTIC FORECAST

In the past, the NAT traffic forecast was unconstrained and driven by economic variables and forecasts. The
results of the unconstrained forecast produced a traffic growth forecast that was unbounded, while most
major European airports and a few U.S. international airports have slots or scheduling limits. In addition, the
ten different route group forecasts did not provide explicit forecasts for the seven Flight Information Regions
(FIR) in the North Atlantic. Also noteworthy, the forecast only had a two-year update cycle and did not
capture variations in the business cycles. To address these issues with the NAT traffic forecast, the new
forecast methodology recognizes that the number of air carrier operations over the next several years has
already been determined by air carrier fleet planning. Any carrier’s key strategic activity involves projecting
the expected demand for travel in different markets in both the geographical and consumer sense,
determining which of those identified markets the carrier will attempt to serve, and what type of aircraft fleet
it will use to serve those markets. Air carriers then match the identified markets opportunities to their
existing capacity, enter into binding agreements to either acquire the needed aircraft and crew, or enter into
contractual agreements through joint ventures with partner airlines. These agreements typically cannot be
discharged absent bankruptcy or some other force majeure event.

The previous forecasting methodology relied on economic models of passenger demand, aircraft gauge, load
factors, etc. In contrast, this new forecast methodology relies on the decisions already made by the air
carriers of how the markets should be served. In addition, most economic forecasting methodologies rely on
generic fleet assumptions, which do not reflect the various business models that different carriers may be
pursuing. The new methodology reflects airline business models, as they are the foundation for the fleet
plans developed by the individual carriers. A key limitation of this approach, however, is how far in advance
airlines plan their fleets. Therefore, the projection is segmented at the five-year forecast horizon. Beyond five
years, a macroeconomic-based forecast is used. The macroeconomic forecast is a composite of forecasts
from different sources including ICAO, Boeing and Airbus, defining low, medium and high growth forecasts
beyond the five-year point.

1.2 SUBJECT
The NAT forecast methodology is implemented in two phases:

e Phase 1 — The near-term forecast (first five years) is based on detailed projections for individual
carriers, each of which is based on publicly available information about their individual fleet and
network plans. Sources include public announcements (press releases and investment community
presentations and discussions), official financial statements, and news reports. The current collection
of 44 individual carriers includes only scheduled commercial passenger airlines and makes up about
80 percent of the total NAT scheduled traffic. The selected 44 carriers include the largest operators,
fastest growing carriers, low-cost carriers (LCC) and other carriers of special interest, like the group
of Middle East carriers. The remainder of the traffic is assumed to remain constant and categorized
as “other”. In a previous release of the forecast, the total count of specifically analysed carriers was
45. Thompson Air is now excluded because of irregular reporting due to it flying scheduled and
unscheduled charter flights. However, Thompson Air scheduled flights are included in the “other”
category

e Phase 2 — the long-term forecast uses the end of the near-term forecast as its starting point and uses a
macroeconomic forecast to determine low, baseline, and high growth rates. The macroeconomic
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forecast is a composite of forecasts from different sources including IATA, ICAO (FESG CAEP),
Boeing and Airbus, defining low, medium and high growth forecasts beyond the five-year point.

1.3 PURPOSE

The purpose of this forecast is to help the North Atlantic Air Navigation Service Providers (ANSP) and other
stakeholders develop traffic growth expectations for the NAT. This is particularly important for the ANSPs
because they use the traffic forecast to set rates or route charges and staffing requirements. In addition, this
forecast will help support analysis related to NAT region operational requirements and mandates.

2. METHODS AND ASSUMPTIONS

2.1 SCOPE

Geographic Scope

As described in the Summary of Discussions of the North Atlantic Economic, Financial and Forecast Group
Traffic Forecast Workshop (Lisbon, Portugal, 25 February to 26 February 2016), this work currently

addresses the forecast requirements for seven of the north Atlantic flight information regions (FIR),
Shanwick, Gander, Santa Maria, New York, Reykjavik, Bodo, and Sondrestrom (Figure 1).

Figure 1: North Atlantic Flight Information Regions

Carriers Identified for Individual Analysis
For the purpose of the analysis, the following individual carriers were identified of particular interest:

Table 1: Select airlines for which individual NAT forecasts are developed.
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Delta Airlines Ryan Air TAP Portugal
United Airlines Turkish Air Avianca
American Airlines Air Berlin Aeroflot

British Airways

Scandinavian Airlines

Polish Airlines

Icelandair* Swiss Air Easylet

Air Canada* Fhompseon SATA International
Lufthansa Thomas Cook Airlines Air India

Air France Condor Royal Air Maroc

Virgin Atlantic

Norwegian Air*

Air Greenland

KLM Alitalia Qatar Airways
Aer Lingus Air Europa Finnair
Air Transat Jet2 Atlantic Airways
Iberia Airlines Etihad Air TAM Airlines
United Emirates Westlet jetBlue
WOW Air Air Caraibes Southwest Airlines

*Air Canada is combined with Rouge; Icelandair is combined with Air Iceland; Norwegian Air is
a combination of Norwegian Air Shuttle and Norwegian Air International
AThompson Air removed from the list of carriers whose fleet plans were analyzed in detail

These carriers have been identified as being in one or more of the following categories: Middle East, LCC,
fastest growing, large legacy, or are of particular interest to at least one ANSP. To support the NAT forecast,
individual NAT forecasts are developed for each of these carriers, which represent more than 80 percent of
the total scheduled NAT air traffic. The remaining 20 percent of the scheduled NAT air traffic is made up of
flights operated by smaller carriers.

2.2 DATA SOURCES
Scheduled data

To develop a baseline for the analysis, scheduled flight data is acquired from FlightGlobal/INNOVATA for
one week in each year. The representative week was selected to be from July 15 to July 21 for 2013 —2017.
The scheduled data is processed through a trajectory model to extract only city-pairs with flights that would
traverse through NAT airspace based on a great circle distance flight path. This assures that all flights that
flew through the NAT are counted regardless of wind variations and other unpredictable factors. Generating
a baseline through this method allows consistency between successive forecasts.

ANSP provided historic data

To determine the traffic within individual FIRs, each of the participating ANSPs have provided actual flown
data for air traffic that traversed their particular NAT FIR for the same week the schedule data covered. The
following table lists the participating NAT FIRs that are currently included in the forecast and the ANSPs
that support them:
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Table 2: FIRs and corresponding ANSP

FIR ANSP
Gander Nav Canada
New York FAA
Reykjavik Isavia
Santa Maria NAYV Portugal
Shanwick IAA and NATS
Bodo Avinor
Sondrestrom Isavia

Eurocontrol also provided flight data for various FIRs, which was extremely useful for crosschecking
between data sets. The data sets provided by the ANSPs included the following fields for each of their
respective FIRs for the historic data for the representative week for each year including 2013 - 2017:

Table 3: Historic Data Fields

Year: 2013 - 2017 ANSP Name

FIR Name Flight Call Sign

Carrier three letter [ICAO code Aircraft type (later standardized across
reported data sets)

Tail Number Flight type: Passenger, Cargo, Private

Departure Date (2) Departure time (Z)

Departure Airport Departure Country

Arrival Airport Arrival Country

Arrival Date (Z2) Arrival Time (Z)

Carrier Name

Flight data was not specifically provided for Sondrestrom FIR, however, scheduled flights were identified as
flying through the FIR by computing the great circle distance of city-pairs.

Fleet Data
Fleet data and fleet plan information was collected from various public sources, including individual carrier
web sites, financial reports, manufacturer order books, and crowd source websites like planespotters.net

Forecasts for Categories of Special Interest

The FAA commissioned two separate studies to support forecasts for two categories of carriers of special
interest. The two categories are LCCs that are flying or are expected to begin flying transatlantic operations,
and the Middle East carriers. For each of these two cases, GRA Incorporated, a strategic and economic
consulting firm with expertise in the global aviation industry, provided a comprehensive analysis. Their
forecasts are incorporated in this work and a copy of their work is attached as a separate file.

2.3 KEY ASSUMPTIONS

The forecast is based on a few key assumptions. First, this methodology assumes that airline fleet plans are
relatively fixed for the near future, out to approximately five years. This assumption is based on the
observation that airlines are bound by contractual obligations from which they can be released only under
special circumstances, like bankruptcy or by mutual agreement with the other parties. These contracts
include aircraft purchase and lease agreements, and capacity purchase agreements with regional carriers.
There are both upside and downside risks to this assumption. On the downside, carriers may reject these
agreements in bankruptcy, as has happened with most of the major U.S. carriers in the past decade. On the
upside, carriers have the ability to opportunistically acquire aircraft when demand warrants. In practice,
relatively few aircraft have been removed during the industry’s recent bankruptcies, while the upside risk
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often involves transferring assets between carriers, rather than adding new aircraft to the system. (The
transfer of Boeing 717s from Southwest to Delta is an example of the latter effect [Mutzabaugh, 2013b].)

A second key assumption is that the mission profile for a particular aircraft type does not change over time.
For example, in 2015 Air France’s 747s had an average stage length of 7,000 kilometres and utilization of 12
departures per week. The forecast methodology assumes that the mission profile of a particular aircraft type
will continue to be the same through the next five years. In general, all aircraft in the forecast are considered
to be trans-oceanic capable; however, some aircraft types have shorter ranges than others. For example, the
single aisle aircraft, such as the A321 neo, generally have relatively shorter range than the twin aisle aircraft.
Therefore, the single aisle aircraft are expected to be deployed on routes that connect points relatively near
the coastline on opposite sides of the Atlantic, while the longer-range capable aircraft do not have this
restriction. A related assumption is that if a new aircraft type is added to a carrier’s fleet, this type will have a
similar mission profile as comparable existing aircraft, unless the carrier specifies a strategic purpose for the
new aircraft type. For example, Delta’s new A350-900s are assumed to have approximately the same mission
profile as the 777s which Delta has had in its fleet for many previous years.

A third assumption is that the forecast beyond five years is not dependent on a detailed fleet forecast. The
fleet assumptions apply primarily to the first five years of the forecast. Because carrier fleet plans become far
less firm beyond the first five years, a higher-level macroeconomic approach is used for year six and beyond.

3. METHODOLOGY FOR NEAR-TERM NAT FORECAST

Once the carriers’ fleet plans are determined for the select set of carriers, the mission profiles for each
aircraft type are used to calculate the number of weekly transatlantic flights that are planned for the each
aircraft in that fleet. In this analysis, we call the weekly transatlantic flight count the carrier’s utilization rate
for that fleet type. The utilization rate tells how many times a single aircraft of this fleet type for a particular
carrier will fly a transatlantic mission. The purpose of the utilization rate is to recognize that carriers can
assign aircraft to multiple missions, and count only the operations that traverse the North Atlantic. The
utilization rates are based on each carrier’s historic operational trends as determined by matching fleet data
with the published flight schedules.

The utilization rates are applied to the carrier future fleet plans to project the total number of North Atlantic
operations for each carrier. If additional carrier specific information is available, the utilization rates can be
manually adjusted to better reflect those strategic plans (e.g., if a carrier announces a new strategy for its
current or future fleet). This provides a standardized way to project North Atlantic activity for each carrier by
fleet. The product of the fleet counts and utilization rates gives the total number of flights.

Once the total number of NAT flights for each carrier is determined, the next step is to distribute them
among the carrier’s NAT network. This is done manually by first selecting the top 25 city-pairs operated by
each NAT carrier. The remaining city-pairs are grouped into the “Other” category. This approach focuses on
the routes responsible for most of the traffic in the NAT. New routes, not yet in operation, are also added for
select carriers such as Norwegian Air whose trans-Atlantic operations are anticipated to grow. Through the
use of historical trend analysis and information from public announcements by the carriers, flights are added
(or removed) to (from) the baseline year as a total number of flights or a percentage of the base year. A
process flow of the methodology is shown in Figure 2.

NATSPG54 Rpt AppG_NAT Traffic Forecast June 2018



G-6

North Atlantic Systems Planning Group — Appendix G

G-6

=

Historic trends of NAT O&D
flight data from ANSPs and
scheduled data, including
FIR crossings

Y4

/

.

Projected total number of
flights by year for each
carrier based on fleet and
utilization rates

/

|

Flights distributed among each carrier’s top
25 city-pairs and remaining pairs
categorized as “Other”

|

l

Compute FIR activity based on city-pair
forecast and statistical distribution tables
obtained from ANSP data

Figure 2: NAT Near-Term Forecast Process Diagram

To complete the near-term forecast, the baseline level of activity for all other carriers is added to the
projection for the select set of carriers developed using the fleet and market analysis described above. These
flights make up the remaining 20 percent of the total number of scheduled NAT flights. If a particular carrier
in this group becomes of interest, it can be removed from the general group and incorporated into the group
of carriers with individual forecast without disrupting the continuity of successive forecasts. Unscheduled
flights are not included because their irregularity would introduce an increased level of uncertainty to the
forecast. Such irregular flights include helicopters, charter flights, cargo, and military flights. We recognize
cargo is an important part of NAT activity but primarily in terms of tonnage because total cargo flights do
not contribute significantly to overall NAT traffic.

4. NEAR-TERM FORECAST RESULTS

1. The final forecast results show 20.9 percent growth in the number of NAT flights between 2017 and
2022. Table 4 below shows the baseline data for 2017 according to published schedules with the
projected number of flights for 2022. The far right column is the carrier’s rank based on the number
of flights added to the system.
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Table 4: Preliminary NAT Five-Year Forecast by Carrier
HISTORICAL FORECAST
Row# [Carrier Name Camier| 2013 2014 2015 2016 2017 2018 2019 2020 2021 I 2022 Rank Order by Growth
1 Delta Airlines DAL 1,081 1,079 1,160 1,192 1,222 1231 1,272 1,333 1,368 1,393 4
2 United Airlines UAL 1,060 1,073 1,126| 1124 1,092 1,093 1,095 1,122 1,160 1,225 6
3 American Airlines AAL 882 940 924 910 910 921 930 940| 957 1,017 8
4 British Airways BAW 842 880) 870) 878 880 918 919 917 917 930) 18
5 Icelandair ICE 452 522 582 734| 780) 852 888 936 960 972 2
6 Air Canada ACA 436| 479 554 648 696 753 741 742 730 732 23
7 Lufthansa DLH 597 604 608| 630 635 626| 657 647 656| 656| 30
8 Air France AFR 534 540| 540| 544 554 575 611 625 660 660 9
9 WOW Air wow 0 108 146 234 368| 416 509 533 556 556 3
10 |virgin Atlantic VIR 304 306 366) 368| 364 396 418 ass 454 454 10
11 KLM KLM 308] 320| 32# 336 344 36]-.| 395 427 433 433 11
12 Aer Lingus EIN 198| 234 268| 295 334 398 372 379 379 379 21
13 Air Transat TSC 272] 271 270) 276 290) 312 312 312 312 312 29
14 Iberia Airlines IBE 216 232 252 271| 282 283 317 317 366 365 13
15 RyanAir RYR 170 214 214 zzﬂ 274 231 237 272 355 355 14
16 Norwegian Air NAX 18| 92 100 134 268| 381 511 662 792 962 1
17 United Emirates UAE 120 155 208 254 228| 240 263 309 352 352 7
18 Air Berlin BER 132 134 140 178 Z(Bl 0 0 0 0 0 44
19 Turkish Air THY 106 130 146 198| 188| 191 191 191 191 191 37
20 Scandinavian Airines | SAS 11 126| 142 17§| @ 190 195 179 184 181 43
21 Thomas Cook Airines | TCX 73 80 95 153 167 167, 167 167 167 167 39
22 Swiss Air SWR 148| 150 162 176| 162 178 177 176 176 176 32
23 Condor CFG 108| 116 132 138| 160 160 160 160 160 160 39
24 Alitalia AZA 132 122 126 132I 144 144 144 144 144 144 39
25 Air Europa AEA 94 94 104 1 ]ﬁ 142 150 166 166 228| 228| 12
26 Jet2 EXS 50, 80 78 104 114 121 146 155 164 174 16
27 Etihad Air ETD 48 76 96 102 106 83 102 121 154 154 19
28 Air Caraibes FWI 64 62 64 76 90 90 90 120 120 120 24
29 Westlet WIJA 0 14 28 84 84 82 118 138 167 226 5
30 Avianca AVA 50 54 70 70 84 101 109 118J 134 134 17
31 TAP Portugal TAP 42 58 50 72 82 81 96 101 111 111 26
32 Aeroflot AFL 74 72 62 66 82 84 94 100 110 110 27
33 Polish Airines LOT 60 60 60 64 78| 90 94 122 150 150 15
34 SATA Intemational RZO 44 52 48 50 67 67 77 82 97 97, 24
35 Easylet EZY 36 45 66 64 62 62 80 96 109 109 20
37 AirIndia AIC 42 42 42 42 51 57 69 69 71 71 31
36 Royal Air Maroc RAM 26 38 32 40 48 48 56| 64 68 76 27
38 Finnair FIN 28| 20 26 30 40 @ 49 52 52 52 34
39 Air Greenland GRL 34 32 Zd 32 36 39 39 39 39 39 38
40 Qatar Airways QTR 74 110 118 30 34 34 34 67, 75 79 22
41 Atlantic Airways FU 12 18| 16| 24 24 24 24 24 24 24 39
42 TAM Airlines TAM 20, 18] 14] 14 18| 21 26 27, 28 28 35
43 |Southwest Airlines SWA 0 0 0 0 0 0 0 0 13 13 33
44 jetBlue JBU 0 0 0 0 0| 0 0 0 6 6 36
45 Scheduled Others Oth 1,278 1,159 1,104 1,395 1,540 1,567 1,567 1,567 1,567 1,567
Total 10,386 | 11,012 | 11,563 | 12,682 | 13,520 13,866 | 14,515 | 15,162 15,916 16,341
Yr-Yr %Change 6.0% 5.0% 9.7% 6.6% 2.6% 4.7% 4.5% 5.0% 2.7%
5-Year %Change

S-year Yr-Yr %Change

20.9% Total 5-Yr G
3.9% Avg Yr-Yr Growth

Figure 3 shows FIR peak-week traffic trends by FIR. Traffic volumes at Gander and Shanwick are at
similarly high levels compared to the traffic volumes at the other FIRs. This is intuitively consistent, since
some of the highest frequency NAT markets pass through these two FIRs, including most of the traffic
between North America and Western Europe, including the highest frequency market John F. Kennedy
Airport (JFK)-London Heathrow (LHR).

Note that the total forecast for the NAT does not equal to the sum of the forecasts of each the individual
FIRs. Because of the way the North Atlantic is partitioned into FIRs, most NAT flights traverse more than a
single FIR. Summing the flights from all FIRs would result in counting single flights more than once. The
total NAT forecast is determined by summing the market-level forecasts for each year.
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NAT Traffic by FIR
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Figure 3: NAT Peak Week Traffic Trends by FIR
Table 5: Preliminary NAT Five-Year Forecast by Carrier and FIR
Average Yearly Growth Rates by FIR
2013 -2017
FIR (actual growth rate) 5-Yr Projected
New York 7.1% 2.9%
Gander 5.6% 3.6%
Shanwick 6.8% 3.7%
Santa Maria 7.6% 3.9%
Reykjavik 12.4% 5.1%
Bodo 13.4% 7.4%
Sondrestrom 9.9% 6.2%
Total NAT 6.8% 3.9%

Table 5 lists the annual historic growth rate from 2013 to 2017 along with the five-year (2017-2022) average
annual forecast growth rates. The growth rates in the forecast are supported by the publicly accessible fleet
information for 44 identified carriers. Note that while the percentage growth rates for Shanwick and Gander
are lower than for some other NAT FIRs, Shanwick and Gander total traffic is by far larger than the other
FIRs. The percentage growth rates for Reykjavik, Bodo, and Sondrestrom are higher, although over a lower
base.

More detailed and complete forecast results are posted at ICAO’s secure portal
(https://portal.icao.int/NATEFFG).

5. METHODOLOGY FOR LONG-TERM NAT FORECAST

Once the near-term forecast is established, the long-term forecast (beyond the first 5 years) is based on the
long-term forecast beyond 2022 is expected to be in the range of 1.94 percent to 3.3 percent, consistent with
the combined passenger traffic growth rate forecast from an updated IATA forecast, a 2017 ICAO working
paper, Airbus forecast, and Boeing forecast.
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Since there is less certainty in the long-term forecast, the long-term forecast is not expanded to the detailed
market and carrier levels as in the near-term forecast. Instead, the long-term forecast growth rates are applied
to the end points of the aggregate traffic numbers at the FIR level to determine the FIR long-term growth
projections beyond the short-term forecast.

Table 6: Long-term North Atlantic Passenger Growth Forecasts (*Assembly 39™ session-economic
commission working paper)

Beteas CAGR from 2017 to |CAGR from 2012 to| CAGR from 2012 to | CAGR from 2022
2036 2032 2042 to 2036
IATA 1.94%
Boeing 2.9%
Airbus 2.9%
ICAO High* 3.3% 3.3%
ICAO Central* 3.1% 2.9%
ICAO Low* 2.8% 2.7%

Table 7: Summary of North Atlantic Passenger Growth Forecasts

Summary of Long-Range (2022-2037)
North Atlantic Passenger Growth Forecast

High 3.30%
Central 2.90%
Low 1.94%

Tables 6 and 7 provide long-term passenger growth forecasts. Table 6 shows specific forecasts by source and
their respective forecast periods. Table 7 summarizes the results from Table 6 to provide High, Central and
Low growth rate forecasts, which correspond to the maximum, median, and minimum growth rates presented
in Table 6, respectively.

The forecasts in Table 6 do not all reference the same base year, nor do they all reference the same end-point
to define their growth forecasts; however, since these forecasts project far into the future (referencing 2010
to 2020 as a starting point and 2030 to 2035 as the end-point), we consider these growth rates to be
comparable.

The long-term forecast branches into high, central and low forecasts from the end of the near-term forecast,
based on the high, central and low forecasts shown in the long-range growth summary table. The long-range
forecast is presented as a range to reflect the increased uncertainty of the forecast as it looks farther into the
future. In addition, because the fleet plans beyond five years are less developed, it is reasonable to treat
passenger and flight count growth rates interchangeably.
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NAT Traffic Forecast
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Figure 4: NAT Peak Week Traffic Forecast

When the near-term forecast is combined with the long-term forecast as shown in Figure 4, the average
annual growth rate for the entire period ranges from 2.4 percent at the low end, 3.4 percent at the high end
and forecast 3.1 percent as the central forecast.

7. CONCLUSIONS
7.1 Near-Term Forecast
Total NAT operations are expected to grow at an average annual rate of 3.9 percent between 2017 and 2022.

Gander and Shanwick, the busiest FIRs, are expected to continue to grow at a rate of 3.6 percent and 3.7
percent annually. These FIRs manage the heavily travelled North Atlantic Organised Track System (NAT-
OTS) between North America and Europe. Shanwick has slightly higher activity than Gander due to more
intra-FIR traffic with flights between the UK, Iceland, and the rest of Europe.

Traffic through the New York FIR is expected to grow 2.9 percent due to aggressive growth plans from the
Middle East carriers, as well as Norwegian Air, Air Europa, and jetBlue. Note that while the percentage
growth rate in this region appears to be high, it is being applied to a relatively small base.

Santa Maria will also see a significant growth of 3.9% primarily due to Air Europa which has a large order
book for Boeing 788s and 789s. The higher percentage growth rate is being applied to a relatively small
base.

Reykjavik is expected to grow significantly at a rate of 5.1% due to Icelandair, Norwegian Air, and WOW.
Bodo is expected to grow by 7.4% which is primarily driven by these same three carriers.

Finally, Sondrestrom is expected to grow by 6.2% which is primarily driven by Russian carrier Aeroflot,
Westjet, WOW, and Icelandair.

LCCs such as Westjet, WOW, Norwegian Air, and Air Canada’s Rouge will add significant growth in the
North Atlantic.

Large order books by Middle East carriers Etihad, Qatar, Emirates, and Turkish Air will contribute to FIR
traffic growth.
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NAT traffic volumes by legacy carriers such as American, Delta, Air France, and British Airways are
expected to remain relatively stable.

7.2 Long-Term Forecast

The long-term forecast, which provides a range of expected growth rates for the NAT beyond 2022, is
appended to the near-term forecast. The long-term average annual growth rate forecast ranges from 1.94
percent to 3.3 percent, with 2.9 percent as the central forecast. Combining the near-term forecast with the
long-term forecast, the average annual growth rate for the entire period ranges from 2.4 percent at the low
end, 3.4 percent at the high end. The central forecast projects a 3.1 percent average annual air traffic growth
rate in the NAT for 2017 to 2037.

8. CURRENT ISSUES AND RISKS TO FORECAST
Delivery and Retirements Assumptions

While the current forecast may seem aggressive relative to the historical trends, it is a reflection of the
aircraft delivery and retirement assumptions. These assumptions may be too optimistic or not aggressive
enough, respectively, particularly for year five (2022). This forecast effort will continue reviewing aircraft
delivery orders and expected retirements.

Structural Changes

Structural changes can cause significant changes in trends over time. Middle East carriers and LCCs are
anticipated to grow aggressively. In addition, fuel price volatility can significantly affect carriers’ plans and
strategies. Carriers may also go out of business such as Air Berlin, which has already ended operations past
2018, and Alitalia may possibly be next.

Middle East Carriers

Middle East carriers have a very large order book but the identity of new markets is not certain. A
conservative estimate of future operations is projected although the Middle East carrier order books indicate
potential for greater growth.

Legacy Carriers

Current market level forecast method allows only aircraft that already serve a market to continue to serve it
in the future. Legacy carrier aircraft are not assigned new markets because we don’t have information on
where specific aircraft will be deployed in the future.

Forecast Differences among Carriers

The legacy carrier forecast is a top-down forecast such that we use the total fleet forecast to determine how
much traffic will fall into each of the FIRs and O/D routes. For the legacy carriers, growth of current markets
is based on their future fleet inventory and their current ratios of utilization. However, an in-depth analysis
was performed to identify new markets for the Middle East carriers and the LCCs.

9. FUTURE WORK

Future work on this project includes:
e Continually reviewing and refining the fleet forecast. Deliveries of new aircraft are continuing to
refine the market-level forecasts
e Updating the forecast semi-annually
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This forecast will continue to be updated and refined. Forecast updates are planned to be released semi-
annually.
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APPENDIXH — NAT OPSBULLETIN-NAT CoMMON DLM AIC (SERIAL NO:
2017_001_REevVisION 03)
(paragraph 5.1.2 refers)
\OPO-NATShQ

<= NAT OPS BULLETIN

Serial Number: 2017_001_Revision 03" Issued: 27 December 2017
Subject: NAT common DLM AIC Effective: 27 December 2017
Originator: NAT SPG

The purpose of North Atlantic Operations Bulletin 2017_001_Revision 03 is to provide guidance to North
Atlantic (NAT) operators to prepare them for Phase 2B of the North Atlantic Data Link Mandate (NAT
DLM).

Any queries about the content of the attached document should be addressed to:
ICAO EUR/NAT Office: icaoeurnat@paris.icao.int

! This NAT OPS Bulletin supersedes Serial Number: 2017_001_Revision 02.

NOTICE

NAT Ops Bulletins are used to distribute information on behalf of the North Atlantic Systems Planning Group (NAT SPG). The
material contained therein may be developed within the working structure of the NAT SPG or be third party documents posted at the
request of a NAT SPG Member State. A printed or electronic copy of this Bulletin, plus any associated documentation, is provided to
the recipient as is and without any warranties as to its description, condition, quality, fitness for purpose or functionality and for use
by the recipient solely for guidance only. The information published by ICAO in this document is made available without warranty
of any kind; the Organization accepts no responsibility or liability whether direct or indirect, as to the currency, accuracy or quality
of the information, nor for any consequence of its use. The designations and the presentation of material in this publication do not
imply the expression of any opinion whatsoever on the part of ICAO concerning the legal status of any country, territory, city or area

of its authorities, or concerning the delimitation of its frontiers or boundaries.

The NAT OPS Bulletin Checklist is available at www.icao.int/EURNAT/EUR & NAT Documents, NAT
Documents, then NAT Ops Bulletins.

There is no objection to the reproduction of extracts of information contained in this Bulletin if the source is
acknowledged.
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NOTICE OF PLANNED EXPANSION OF MANDATE FOR DATA LINK SERVICES IN
THE NORTH ATLANTIC REGION

Introduction

The first phase of the mandate for data link services in the North Atlantic (NAT) Region commenced on
7 February 2013. As of that date, all aircraft operating on or at any point along two specified tracks within
the NAT organized track system (OTS) between flight level (FL) 360 to FL 390 (inclusive) during the OTS
validity period are required to be fitted with, and using, controller-pilot data link communications (CPDLC)
and Automated Dependent Surveillance—Contract (ADS-C) equipment.

As notified in State letter EUR/NAT 12-0003.TEC (dated 04 January 2012), Phase 2 of the mandate began
on 5 February 2015.

Purpose of Circular

This common NAT Aeronautical Information Circular (AIC) outlines the plan for Phase 2 of the NAT Data
Link Mandate (DLM). As detailed below, Phase 2 is planned to be implemented in three steps (2A, 2B and
2C), commencing on 5 February 2015, 7 December 2017 and 30 January 2020, respectively. This AIC also
provides information on the expanded vertical and horizontal boundaries of NAT DLM airspace, policy for
flight planning into NAT DLM airspace and NAT DLM operating policies.

Background

As concluded at the forty-ninth meeting of the North Atlantic Systems Planning Group (NAT SPG), the
objectives of the NAT DLM are to enhance communication, surveillance and air traffic control (ATC)
intervention capabilities in the NAT region, in order to reduce collision risk and enable the NAT target level
of safety to be met, particularly in the vertical plane. ADS-C provides capabilities for conformance
monitoring of aircraft adherence to cleared route and FL, thereby significantly enhancing safety in the NAT
region. ADS-C also facilitates search and rescue operations and the capability to locate the site of an accident
in oceanic airspace. CPDLC significantly enhances air/ground communication capability and therefore
controller intervention capability.

The NAT SPG goals for the expansion of the NAT DLM to increase the level of aircraft data link system
equipage, are in concert with the International Civil Aviation Organization (ICAQ) Global Air Navigation
Plan (GANP) (Doc 9750) Aviation System Block Upgrade (ASBU) Block 0, Module BO-TBO. This module
calls for safety and efficiency improvements for enroute operations supported by data link. The NAT SPG
objectives are that by 2018, 90% of aircraft operating in the NAT Region airspace at FL 290 and above will
be equipped with Future Air Navigation Systems 1/A (FANS 1/A) ADS-C and CPDLC systems and that by
2020, 95% of aircraft operating in that airspace, will be so equipped.
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Planned Vertical and Horizontal Boundaries for NAT Region DLM Airspace

o Phase 2A, commenceding 5 February 2015: FL 350 to FL 390 (inclusive) all tracks within
the NAT OTS. This phase applies to all aircraft operating on or at any point along the tracks;

o Phase 2B, commenceding 7 December 2017: FL 350 to FL 390 (inclusive) throughout the
ICAO NAT region;

o Phase 2C, commencing 30 January 2020: FL 290 and above throughout the ICAO NAT
Region.

Airspace Not Included in NAT Region DLM Airspace

o Airspace north of 80° North (N). (Airspace north of 80°N lies outside the reliable service
area of geostationary satellites);

o New York Oceanic East flight information region (FIR);

o Adr—traffic—services—(Airspace where an ATS) surveillance airspace—i-e—airspace—where
surveillance—service is provided by means of radar, multilateration and/or autematic

dependent-surveillance-broadeast {ADS-B}-and, coupled with VHF voice communications
services—are—available—as depicted in State Aeronautical Information Publications (AIP),
provided that the aircraft are is suitably equipped with (transponder/ADS-B extended squitter
transmitter);

o Specific areas as agreed through the NAT SPG and specified below:

a) the implementation of the NAT DLM Phase 2B goes ahead on 7 December 2017 except for
non-DLM equipped aircraft that are allowed to operate on:

i.  T9 and T213 until solutions to provide ATS surveillance and VHF services (eventually
moving T213 to the east in order to be fully covered) are implemented, after which time
the NAT DLM would no longer be applicable in this airspace. This implementation will
be achieved as early as possible but no later than 30 January 2020; and

ii. T13, re-aligned T16 and T25 until 30 January 2020
b) there will be no other changes to the applicability of Phase 2B and that the date of
implementation of Phase 2C remains on 30 January 2020.

Note 1: the aircraft operators using Tango routes within the NAT DLM area of applicability
will either complete their fleet upgrades by January 2020 or will not be allowed to operate
in that volume of airspace.

Note 2: Whenever an Organised Track infringes Tango Route(s), the North Atlantic Data

Link Mandate applies within the level band FL350 to FL390 inclusive, for that portion of the
route infringed, during the Organised Track System times (i.e. 0100z to 0800z and 1130z to
1900z). This procedure, applied during the NAT DLM Phase 2A, will remain in force during
the NAT DLM Phase 2B.
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CHART 1. GUIDANCE FOR TRANS-ATLANTIC FLIGHT PLANNING BY NON-DATALINK
AIRCRAFT

For planning purposes, this area is bounded by the following:
Northern boundary: 65NO00OW - 67NO10W - 69N020W - 68N0O30W - 67N040W - 69NO50W -
69N060W - BOPUT.
Southern boundary: GUNPA (61NO00W) - 61NO07W - 6040NO10W - RATSU (61N010W) -
61N020W - 63N030W - 62N040W - 61NO50W — SAVRY

Aircraft not equipped with FANS 1/A (or equivalent) systems will be allowed to operate within this area at
DLM designated flight levels, provided the aircraft is suitably equipped (transponder/ADS-B extended
squitter transmitter).
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CHART 2. ESTIMATED EXTENT OF ATS SURVEILLANCE AIRSPACE IN THE NAT REGION
N
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CHART 3. TANGO ROUTES IN THE NAT AIRSPACE WHERE DLM PHASE 2B WAS
POSTPONED UNTIL 30 JANUARY 2020

Shanwick
Oceanic

7AY
NILAV  BERUX

Santa Maria
Oceanic
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Flights Allowed to Flight Plan into NAT Region DLM Airspace

The following flights will be permitted to flight plan to enter the NAT DLM airspace:

1.

Flights equipped with and prepared to operate FANS 1/A (or equivalent) CPDLC and ADS-C
data link systems. (NAT Regional Supplementary Procedures (ICAO Doc 7030) paragraphs
3.3.2 and 5.4.2 apply for CPDLC and ADS-C respectively); and

Non-equipped flights that file STS/FFR, HOSP, HUM, MEDEVAC SAR, or STATE in Item 18
of the flight plan. (Depending on the tactical situation at the time of flight, however, such flights
may not receive an ATC clearance which fully corresponds to the requested flight profile).

Operational Policies Applicable To NAT Region DLM Airspace

Any aircraft not equipped with FANS 1/A (or equivalent) systems may request to climb or descend through
the NAT DLM airspace. Such requests, as outlined below, will be considered on a tactical basis. This
provision will not be applicable after commencement of Phase 2C.

Altitude reservation (ALTRV) requests will be considered on a case by case basis (as is done
today regarding NAT minimum navigation performance specifications [MNPS] airspace),
irrespective of the equipage status of the participating aircraft.

If a flight experiences an equipment failure AFTER DEPARTURE which renders the
aircraft unable to operate FANS 1/A (or equivalent) CPDLC and/or ADS-C systems,
requests to operate in the NAT DLM airspace will be considered on a tactical basis. Such
flights must notify ATC of their status PRIOR TO ENTERING the airspace.

If a FANS 1/A data link equipment failure occurs while the flight is OPERATING
WITHIN NAT DLM AIRSPACE, ATC must be immediately advised. Such flights may be
re-cleared so as to avoid the airspace, but consideration will be given to allowing the flight to
remain in the airspace, based on tactical considerations.

If a flight experiences an equipment failure PRIOR to departure which renders the aircraft
non-DLM compliant, the flight should re-submit a flight plan so as to remain clear of the
NAT regional DLM airspace.

European/North Atlantic (EUR/NAT) Interface Flight Planning

Where the NAT interfaces with the EUR data link implementation rule airspace, procedures will be
established by the air navigation service providers (ANSP) concerned to facilitate the vertical transition of
traffic to and from the NAT region DLM and the EUR data link implementation rule areas. The transition
will be conducted as soon as is practicable by the initial EUR domestic area along the common FIR / upper
flight information region (UIR) boundary bordering the NAT region DLM. The operator and the ANSP shall
ensure that the vertical transition is complete prior to crossing any subsequent FIR/UIR boundary.

Further Information

For further Information, please contact icaoeurnat@paris.icao.int and consult AIPs of NAT provider-States.

-END -
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APPENDIX | — NAT OPS BULLETIN — NAT DATA LINK SPECIAL EMPHASIS ITEMS
(paragraph 5.1.3 refers)
\OP\O _NAT'ShQ
g’
Serial Number: 2017 _004 Issued: Daymth2017
Subject: NAT Data Link Special Emphasis Items Effective: DayMth2017

Originator: NAT SPG

The purpose of North Atlantic Operations Bulletin 2017-004 is to provide background information and
guidance material to North Atlantic (NAT) operators that could be included in pilot and dispatcher training
programs and operations manuals to best prepare them for FANS 1/A (CPDLC/ADS-C) operations in the
NAT.

Introduction

FANS data link is utilized in the NAT Region for communication via Controller Pilot Data Link
Communication (CPDLC) and position reporting via Automatic Dependent Surveillance-Contract (ADS-C).

AIS publications of the NAT ATS Provider States should be consulted to determine the extent of current
implementation in each of the NAT OCAs. Operational procedures to be used are specified in the ICAO Doc
10037 Global Operational Data Link (GOLD) Manual. These procedures are intended to facilitate the
uniform application of Standards and Recommended Practices contained in:

Annex 2 — Rules of the Air,

Annex 10 — Aeronautical Telecommunications and

Annex 11 — Air Traffic Services,

The provisions in the Procedures for Air Navigation Services — Air Traffic Management (PANS ATM,
Doc 4444) and, when applicable, the Regional Supplementary Procedures (Doc 7030).

Chapter 4 of the GOLD ‘Flight Crew Procedures’ is intended to assist operators in the development of
appropriate procedures, documentation and training programs that ensure flight crews are knowledgeable in
data link operations specific to aircraft type.

Chapter 4 is constructed as follows:

e General overview
Differences between voice communications and CPDLC
Logon procedures
CPDLC messaging
ADS-C contracts

o Non routine and emergency procedures.
This Bulletin may be updated, as necessary, as progress is made toward improved FANS 1/A
(CPDLC/ADS-C) data link connectivity in the NAT region.
NOTICE
NAT Ops Bulletins are used to distribute information on behalf of the North Atlantic Systems Planning Group (NAT SPG). The
material contained therein may be developed within the working structure of the NAT SPG or be third party documents posted at the
request of a NAT SPG Member State. A printed or electronic copy of this Bulletin, plus any associated documentation, is provided to
the recipient as is and without any warranties as to its description, condition, quality, fitness for purpose or functionality and for use
by the recipient solely for guidance only. The information published by ICAO in this document is made available without warranty
of any kind; the Organization accepts no responsibility or liability whether direct or indirect, as to the currency, accuracy or quality
of the information, nor for any consequence of its use. The designations and the presentation of material in this publication do not
imply the expression of any opinion whatsoever on the part of ICAO concerning the legal status of any country, territory, city or area
of its authorities, or concerning the delimitation of its frontiers or boundaries.

The NAT OPS Bulletin Checklist is available at www.icao.int/EURNAT/EUR & NAT Documents, NAT Documents, then NAT Ops
Bulletins.

There is no objection to the reproduction of extracts of information contained in this Bulletin if the source is acknowledged.
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Any queries about the content of the attached document should be addressed to:
ICAO EUR/NAT Office: icaoeurnat@paris.icao.int

lain Brown: iain.brown@nats.co.uk
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NAT OPERATIONS BULLETIN — FANS 1/A (CPDLC/ADS-C) SPECIAL EMPHASIS ITEMS
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Purpose of Bulletin — FANS 1/A (CPDLC/ADS-C) Special Emphasis Items.

The purpose of this bulletin is to provide background information and guidance material to North
Atlantic (NAT) operators that could be included in pilot and dispatcher training programs and
operations manuals to best prepare them for FANS 1/A (CPDLC/ADS-C) operations in the NAT.

With the increasing application of performance based separations within the NAT Region, it is
important that FANS 1/A (CPDLC/ADS-C) data link operations is-are functional so as to reduce
impact and workload teon both ATC and flight crews.

Operator attention is directed to Attachment A. which provides a “quick reference” for FANS 1/A
(CPDLC/ADS-C) flight crew procedures. It is intended to be used as a—job-an aid for operators
developing pilot training material.

The following is an explanation of the terms “should”, “must” and “shall” as used in this bulletin.

“Should” is used to indicate a recommended practice or policy that is considered as desirable for the
safety of operations.
“Shall” and “must” are used to indicate a practice or policy that is considered as necessary for the
safety of operations.

FANS 1/A (CPDLC/ADS-C) Overview
Data link services, such as CPDLC and ADS-C, provide communications and position report

information that are intended to support safer and more efficient air traffic management and increase
capacity.

Controller Pilot Data Link Communications (CPDLC)

CPDLC significantly improves ATC intervention capabilities through enhanced communications
capabilities-which allows the exchange of uplink and downlink messages between an aircraft and an
ATS Udunit.

An aircraft can have a maximum of two CPDLC connections established concurrently, each with a
different ATS Uunit.

An active-Current-Data-Autherity (CBAYCPDLC connection ean-be-immediately becomes active

when established upen-cempletion-of-thelogenpreecedure-if no previous CPDLC connection exists
with-the-aireraftat that time. An active CPDLC connection allows an ATS Unit and the aircraft to

exchange CPDLC messages. The ATS Unit with which an aircraft has an active CPDLC connection
is referred to as the Current Data Authority (CDA).

An inactive connection Next Data Authority (NDA) eennection-can be established upon completion
of the logon procedure if a previous CPDLC connection exists with the aircraft.

Under normal circumstances, the ATS Unit with the CDA connection will manage its CPDLC
connections, including transferring and terminating the connection when no longer needed. CPDLC
transfers will be initiated before the aircraft transits from the current ATS Uunit to another CPDLC-
capable ATS Unit, and will terminate the connection as the aircraft leaves the ATS Unit’s airspace.
These aute-transfers are automatic and should be seamless to the crew without any action required.

Should a datalink transfer fail to complete, the transferring ATS Unit will be alerted, which may

result in the-transferring-ATS-Unitrequesting-thata request to the crew to disconnect CPDLC and to

either perform a re-logon to recycle the transferring process, or to logon to the next ATS Unit.
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2.2.5

2.3

231

2.3.2

a)

b)

c)

d)

It is imperative that equipped aircraft are logged on CPDLC/ADS-C prior to oceanic entry. This can
be accomplished with an initial logon with a “domestic” FANS capable ATS_Unit which then allows
for an automatic transfer to the oceanic ATS_Unit. If entering from an area where a data link
connection has not been established, initiate the logon with the oceanic ATS_Unit no-laterthan
between 15 and 2625 minutes prior to the boundary. Pilots should ensure the correct CPDLC
identifier is populated for the “active ATSU center” [active ATC] (CDA)-and-the-NDA-as-weH.

Automatic Dependent Surveillance-Contract (ADS-C)

ADS-C uses various systems on board the aircraft to automatically provide aircraft position, altitude,
speed, intent and meteorological data, which can be sent in a report to an ATS Uunit or AOC facility
ground system for surveillance and route conformance monitoring.

When the ATS ground system receives a logon request message, the Flight Data Processing System
(FDPS) will automatically initiate ADS contracts with the aircraft. These contract requests are dealt
with by the avionics systems and are transparent to the flight crew. The following contracts are
typically formed and provide alerts to the controller;

Periodic contract with a typical interval of 10-14 minutes. Aircraft avionics will send an updated
position report which will include level, time and NEXT and NEXT+1 waypoints inserted in the
active flight plan.

Event contract for the following events:

e  Waypoint change event (WCE). Waypoint change event will trigger an automatic position
report (which will include level, time and NEXT and NEXT+1 waypoints) whenever the
aircraft passes a waypoint contained within the active flight plan, or whenever a crew amends
a waypoint that is either NEXT waypoint or NEXT+1 waypoint in the active flight plan.

o Lateral deviation event (LDE). Deviation contract that will trigger an automatic position
report (which will include level, time and NEXT and NEXT+1 waypoints) whenever the

aircraft deviates from the cleared route by-—more-than-5nm-{orlessybeyond Strategic Lateral
Offset (SLOP) provisions.

e Level range deviation event (LRDE). Deviation contract that will trigger an automatic
position report (which will include level, time and NEXT and NEXT+1 waypoints) whenever
the aircraft deviates from the cleared level by 300ft or more.

e Vertical Rate Change Event (VRE). Deviation contract that will trigger an automatic position
report (which will include level, time and NEXT and NEXT+1 waypoints) whenever the rate
of descent exceeds 5000 feet per minute.

Demand contract which can be used by the controller to trigger an instantaneous position report by

the aircraft avionicsfor-use-during-noted-deviations-and-emergencies.

Emergency contract ADS-C also supports emergency alerting. An ADS-C emergency report is a

periodic report that is tagged as an ‘emergency’ report, allowing the emergency situation to be
highlighted to ATC.
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3.2

3.4

3.5

a)
b)

3.6

3.7

3.8

FANS 1/A (CPDLC/ADS-C) LOGON and Subsequent Transfers.

The logon is the first step in the data link process and is initiated either by the flight crew, or
automatically following data link transfer from a previous ANSPATS Unit; Once the logon is
performed-to—establish-complete, the ATS Unit will request a CPDLC connection and/or ADS-C
contracts, which should be automatically accepted by the aircraft.

Provisions concerning the establishment of FANS (CPDLC/ADS-C) connection are contained within
Annex 10, Volume 11, Chapter 8, 8.2.8 and ICAQO Doc 4444, paragraph 14.2.

An initial logon request, is-reeded-when the aircraft is south of 82° North, is required regardless of
whether or not ATS surveillance services are being provided. CPDLC provides communication
redundancy and controllers will in many cases use CPDLC for communication even though the pilot
is maintaining a listening watch on the assigned Direct Controller Pilot Communication (DCPC)
VHF frequency.

At and north of 82° North, data link services cannot be guaranteed for aircraft equipped with
Inmarsat SATCOM due to limitations in satellite coverage. However, tFhis does hewever—not
prevent flights from trying to establishing a data link connection. Such limitations do not apply to
aircraft equipped with Iridium SATCOM.

Note: Data link services for Northbound flights that fly north of 82° North and are not equipped with
Iridium SATCOM data link are terminated at 82° North.

If not already logged on prior to North Atlantic entry, pilots should initiate Fhefollowing—are
examples—of-when—a—fhHght-wouldrequire—an—initial-a FANS 1/A (CPDLC/ADS-C) logon_in the

following circumstances;

Flights departing frem-airports in close proximity to the oceanic boundary that have not established a
FANS logon with the ATS Unit prior to the oceanic ATS Unit.

Flights that will enter the NAT Region from an area where data link connections have not been
established or maintained or,

When instructed to do so by ATC (i.e. following a failed data link transfer).

Pilots should enter the CPDLC/ADS-C 4 letter identifier located on the charted FIR boundary for the
appropriate ATS Unit ensuring that the aircraft registration and flight number are correct.

Once the unique aircraft registration and flight number are correlated by the FDPS, the ANSRPATS
Unit will automatically establish the appropriate CPDLC connections and the ADS-C contracts.

Because of the necessity for the Oceanic ATS Units to ensure FANS data link capability, all flights
equipped with and prepared to operate FANS 1/A (or equivalent) CPDLC and ADS-C data link
systems must have either an established FANS 1/A (CPDLC/ADS-C) connection, or make an initial
logon between 15 and 25 minutes prior to the oceanic boundary.

If no logon is detected by ATS Unit prior to the oceanic boundary, the air traffic controller will
be alerted and a late revision to the oceanic clearance could occur.

Under normal circumstances following initial logon, data link operations sheuld-be-are seamless.
However, the data link communications network is complex and made up of a number of
components which can result in unsuccessful operation. Whenever a connection or transfer issue is
identified, the controlling ATS Unit will normally try a reset of the connection by requesting the
logon te-bybe re-cycled, even though the aircraft may be indicating that the connection is working
normally.
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5.1

b)

7.1

Despite indications in the cockpit that-may-indicate-of the correct active centre (CDA)-established,
ATC may issue an instruction to “DISCONNECT CPDLC AND LOG ON TO [ATSU].” It is vitally
important to act on this instruction to ensure that the current flight profile ef-the—flight-can be
maintained.

Operator/Aircraft Eligibility.

Operators should ensure that all flights filed to operate in Data Link Mandate (DLM) airspace are:
Equipped with and prepared to operate FANS 1/A (or equivalent) CPDLC and ADS-C datalink
systems. (NAT Regional Supplementary Procedures (ICAO Doc 7030) paragraphs 3.3.2 and 5.4.2
for CPDLC and ADS-C respectively.)

Flight PlanningProvisions

Operators must file the correct ICAO Flight Plan annotations in Items 10 and 18 to indicate that
FANS 1/A (CPDLC/ADS-C) required are operational for the flight;

Item 10a (Radio communication, navigation and approach aid equipment and capabilities).

o Insert “J2” to indicate FANS 1/A (or equivalent) CPDLC HFDL and/or “J5” to indicate FANS
1/A (or equivalent) Inmarsat CPDLC SATCOM and/or “J7” to indicate FANS 1/A (or equivalent)
CPDLC Iridium SATCOM data link equipage and operation;

Item 10b (Surveillance equipment and capabilities)

+ Insert “D1” to indicate FANS 1/A (or equivalent) ADS-C equipage and operation.

Note: Although J2, J5 or J7 meet the eligibility requirements for NAT DLM airspace, some ATS
Units will only initiate CPDLC connections if a flight has filed J5 or J7.

Additional Requirements

Since SATCOM s required in oceanic airspace to maintain data link connectivity, pilots should
ensure that SATCOM is functional prior to oceanic entry.

Even though a CPDLC connection ismay be active, flight crews are responsible for responding to
SATVOICE calls, and-conducting an-HF SELCAL checks or maintaining a listening watch on the
assigned frequency while in the NAT region.

Prior to exiting NAT oceanic airspace and transitioning into a domestic area, the transferring ATS
Unit will uplink the appropriate voice frequency. If no such message is received prior to exiting,
crews should request the frequency by voice to ensure contact with the ATS Unit before oceanic
exit.

Contingency Procedures
FANS 1/A (CPDLC/ADS-C) procedures for loss of data link connectivity.

+ FANS 1/A (CPDLC/ADS-C) Data Link Equipment Failure Prior to Departure. If a flight
experiences a FANS data link failure PRIOR TO DEPARTURE, the flight should flight plan
S0 as to remain clear of NAT DLM airspace

*+ FANS 1/A (CPDLC/ADS-C) Data Link Equipment Failure After Departure But Prior to
NAT DLM Airspace. If a flight experiences a FANS data link failure AFTER DEPARTURE
BUTPRIOR TO ENTERING AIRSPACE, the flight should contact ATC and request a
revised clearance that will keep it clear of NAT DLM airspace.
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* FANS 1/A (CPDLC/ADS-C) Data Link Equipment Failure After Entering NAT DLM
Airspace Track. If a flight experiences a FANS data link failure WHILE OPERATING IN
NAT DLM AIRSPACE, ATC must be immediately advised. Such flights may be re- cleared to
exit NAT DLM airspace, but consideration will be given to allowing the flight to remain in the
airspace, based on tactical considerations.

8. Websites

The ICAO EUR/NAT Office Website is at: www.icao.int/eurnat. Click on EUR & NAT Documents >>
NAT Documents to obtain NAT Operations and NAT Region Update Bulletins and related project planning
documents.

9. Contacts

The following individuals may be contacted for information or to provide feedback on FANS 1/A
(CPDLC/ADS-C) operations:

UK NATS

Tim Murphy

Senior Systems Engineer

Oceanic Services

NATS Prestwick Centre

Fresson Avenue

PRESTWICK

KA9 2GX

Direct line: +44 (0)1292-692772
E-mail: tim.murphy@nats.co.uk

NAV CANADA

Gander Area Control Centre

P.O. Box 328

Gander, NL A1V 1W?7 Attn: Jeffrey Edison Manager, ACC Operations
Direct line: +1709-651-5223

E-mail: edisonj@navcanada.ca
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ATTACHMENT A - SUMMARY OF FANS 1/A (CPDLC/ADS-C) SPECIAL INTEREST ITEMS
CONTAINED IN THIS NAT OPS BULLETIN

Special Emphasis Items for FANS 1/A (CPDLC/ADS-C) Procedures. The Special Emphasis Items (SEI)
listed below should be incorporated into operator training programs and operations manuals with the intent of
raising pilot and dispatcher awareness of the importance of following proper FANS 1/A (CPDLC/ADS-C)
procedures in the NAT.

Planned Vertical and Horizontal Boundaries for NAT Region DLM Airspace

M Phase 2B, commencing 7 December 2017: FL 350 to FL 390 (inclusive) throughout the ICAO NAT
region;

M Phase 2C, commencing 30 January 2020: FL 290 and above throughout the ICAO NAT Region.

Operator/Aircraft Eligibility and Flight Planning Provisions;

1> Equipped with and prepared to operate FANS 1/A (or equivalent) CPDLC and ADS-C datalink
systems. (NAT Regional Supplementary Procedures (ICAO Doc 7030) paragraphs 3.3.2 and 5.4.2
for CPDLC and ADS-C respectively.)

2> Insert “J2” to indicate FANS 1/A (or equivalent) CPDLC HFDL, “J5” to indicate FANS 1/A (or
equivalent) Inmarsat CPDLC SATCOM and/or “J7” to indicate FANS 1/A (or equivalent) CPDLC
Iridium SATCOM data link equipage and operation in Item 10a (Radio communication, navigation
and approach aid equipment and capabilities) of flight plan.

3> Insert “D1”.in field 10b to indicate FANS 1/A (or equivalent) ADS-C equipage and operation.

Flight Crew

1> Ensure a FANS (CPDLC/ADS-C) connection prior to entering NAT oceanic airspace, regareless-of
surveianee-services-being-provided—t-is-Connections are essential for ATC to be able to issue the
most optimal oceanic clearance, provide more capacity, and to use ADS-C for route conformance
along with efficient and expeditious communications through CPDLC.

2—Be proactive in ensuring the flight is connected to the correct ATS Unit.-ang-that-the-rext-ATS-Unit

s Easureeseuhavean A DS Coeonnestion:

4% Follow ATC instruction to “DISCONNECT CPDLC AND LOG ON TO [ATSU]” if advised.

5.» Ensure SATCOM and HF functionality

6.» Contact the domestic ATS Unit on the frequency provided before exiting oceanic airspace.
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| Common Pre-FermattedDefined Freetext CPDLC Uplink Messages

CPDLC Pre- .
FormattedDefined Rﬁgﬂ? dAL\JTir?l?_It Crew Action
Uplink Text P
DIVERGENCE FROM ATC
EXPECTEBD-ROUTE AFTER

NEXT WAYPOINT IS
DETECTED. ATC
CEEARANCETO

FOLLOWCHECK FMS

Out of conformance of NEXT+1
waypoint contained within ADS-
C report.

Fe-€Check loaded routing, and
confirm if any changes have been
made.

YOUR POSITION REPORT
INDICATES INCORRECT
ROUTING. CHECK FULL
DEGREES AND MINUTES
LOADED INTO FMC. ¥OUR
CLEARED-ROUTEIS

[ROUFE]

Out of conformance contained
within ADS-C report.

CONFIRM ASSIGNED
ROUTE DOWNLINK OUT OF
CONFORMANCE. ¥OUR

Route contained within
'CONFIRM ASSIGNED
ROUTE' downlink out of

GLEARED-ROUTFEAS
conformance.
[ROUTE]
CHECK EMS AND CORRECT Incorrect Sequence (after

ACTIVE WAYPOINT

Weather Dev, the ADS track is
moving backward)

ADS-C INDICATES-OFF
ROUTEDEVIATION
DETECTED. VERIFY AND
ADVISE.-INFENHONS

ADS-C Present Position is off-
route

Impertantto-cCheck full degrees and

minutes loaded to ensure no half or
whole degree latitude errors, and
report deviations from route to ATC
immediately.

Fhe-pilotshal-iimmediately display
the full DEGREES and MINUTES
loaded into the FMC for the NEXT
waypoint and verify against the
cleared route.

ADS-C ESTIMATES APPEAR
INACCURATE. CHECK FMS

Estimate for next waypoint
contained in ADS differs from
ATS Unit estimate

Confirm latest estimate for
next Waypoint to ATS Unit

CONFIRM ASSIGNED
ROUTE

Request to confirm assigned
route

Respond to the uplink.
If an anomaly occurs that prevents the
pilot from responding, send free text
UNABLE TO SEND ROUTE

DATA LINK SERVICES
WILL BE TERMINATED
WHEN LEAVING
SATELLITE COVERAGE AT
82N. AT AND NORTH OF
82N USE VOICE FOR
POSITION REPORTS AND
OTHER COMMUNICATIONS

Northbound aircraft (not
equipped with Iridium
SATCOM data link) estimated
to exit data link coverage area at
82° degrees North.

Resume voice communications
including position reporting at and
north of 82° degrees North.

Contingency Procedures

1. Advise ATC immediately of any data link issues that might affect FANS (CPDLC/ADS-C) data link

operations.

—END-
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APPENDIXJ — NAT OPS BULLETIN—RLATSM PHASE 2 AIC (SERIAL NO: 2017_003)
(paragraph 5.2.1 refers)
Pl N

<= NAT OPS BULLETIN

Serial Number: 2017_003 Issued: 15 December 2017
Subject: RLatSM Phase 2 AIC Effective: 15 December 2017
Originator: NAT SPG

The purpose of North Atlantic Operations Bulletin 2017-003 is to provide guidance to North Atlantic (NAT)
operators to prepare them for Phase 2 of the trial implementation of 25 nautical mile (NM) lateral separation
minimum in the ICAO NAT Region.

Any queries about the content of the attached document should be addressed to:
ICAO EUR/NAT Office: icaoeurnat@paris.icao.int

NOTICE

NAT Ops Bulletins are used to distribute information on behalf of the North Atlantic Systems Planning Group (NAT SPG). The
material contained therein may be developed within the working structure of the NAT SPG or be third party documents posted at the
request of a NAT SPG Member State. A printed or electronic copy of this Bulletin, plus any associated documentation, is provided to
the recipient as is and without any warranties as to its description, condition, quality, fitness for purpose or functionality and for use
by the recipient solely for guidance only. The information published by ICAO in this document is made available without warranty
of any kind; the Organization accepts no responsibility or liability whether direct or indirect, as to the currency, accuracy or quality
of the information, nor for any consequence of its use. The designations and the presentation of material in this publication do not
imply the expression of any opinion whatsoever on the part of ICAO concerning the legal status of any country, territory, city or area
of its authorities, or concerning the delimitation of its frontiers or boundaries.

The NAT OPS Bulletin Checklist is available at www.icao.int/EURNAT/EUR & NAT Documents, NAT
Documents, then NAT Ops Bulletins.

There is no objection to the reproduction of extracts of information contained in this Bulletin if the source is
acknowledged.
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AERONAUTICAL INFORMATION CIRCULAR

NOTICE OF PLANNED EXPANSION OF THE TRIAL IMPLEMENTATION
OF 25 NAUTICAL MILE LATERAL SEPARATION MINIMUM IN THE ICAO
NORTH ATLANTIC REGION

Introduction

The first phase of the reduced lateral separation minimum (RLatSM) of 25 nautical miles (NM) in the North
Atlantic (NAT) region commenced 15 December 2015. As of that date, all flights operating between flight
level (FL) 350 and FL 390 inclusive on the three published RLatSM tracks within the Gander and Shanwick
oceanic control areas (OCA) and have participated in the trial.

Phase 2 will expand the introduction of tracks that are spaced by one-half degree, beyond the core tracks of
the NAT organized track system (OTS) between FL 350 and FL 390 inclusive.

RLatSM Phase 2 is expected to begin no earlier than 1130Z on the 4™ of January 2018.

A progressive approach to tactical track design will be adopted to support operators, ATC and neighboring
ANSPs adjust to the changes in demand that transition to RlatSM Phase 2 is expected to bring.

Background

Advancements in aircraft avionics and air traffic management flight data processing systems have driven an
initiative to analyze whether the lateral separation standard in the current North Atlantic (NAT) minimum
navigation performance specification (MNPS) airspace (one degree of latitude, which equates nominally to
60 NM) can be reduced to increase the number of route options available and therefore increase capacity at
optimum flight levels.

Operator Eligibility and Participation

Aircraft operating on or at any point along the published RLatSM tracks (see example diagram below) within
the NAT OTS between FL 350 to FL 390 inclusive during the OTS validity period are required to be fitted
with, and using, controller-pilot data link communications (CPDLC) and Automated Dependent Surveillance—
Contract (ADS-C) equipment (see North Atlantic Operations Bulletin 2012-031).

The trial implementation of RLatSM will occur in NAT HLA airspace; therefore HLA approval remains a
requirement. Only those operators/aircraft eligible for RLatSM operations will be allowed to operate on
designated RLatSM tracks between FL 350-390 (inclusive). All RLatSM tracks and FLs will be uniquely
identified in Note 3 of the OTS Track Message

Flights operating on or at any point along published RLatSM tracks will be permitted to request a climb or
descent outside the FL350 to FL390 level band, clearances being subject to tactical traffic situations.
However 60 NM lateral separation will then be applied.
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Operators will be eligible to flight plan RLatSM tracks provided the flights are:

a) RNP4 approved;
b) Automated Dependent Surveillance—Contract (ADS-C) equipped; and
C) controller-pilot data link communications (CPDLC) equipped.

The required CNS systems must be operational and flight crews must report any failure or malfunction of
global positioning system (GPS), ADS-C, or CPDLC equipment to air traffic control (ATC) as soon as it
becomes apparent.
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Contingency and Strategic Lateral Offset Procedures

Contingency procedures applicable in the NAT Region are contained in Chapter 15 (15.2 Special
Procedures for In-Flight Contingencies in Oceanic Airspace) of the Procedures for Air Navigation Services —
Air Traffic Management (Doc 4444), Chapter 9 (Special Procedures) of the NAT Regional Supplementary
Procedures (SUPPS) (Doc 7030) and Chapter 13 (Special Procedures for In-Flight Contingencies) of the
North Atlantic Operations and Airspace Manual (NAT Doc 007). Analysis conducted as part of the RLatSM
safety assessment has confirmed these procedures remain appropriate for the application of the 25 NM
lateral separation minimum. Therefore, no additions or changes to the existing procedures are required.

The strategic lateral offset procedure (SLOP) which distributes aircraft along a route or track centerline with
offsets of one or two miles to the right thereof has been implemented as a standard operating procedure in
the NAT Region since 2004. Detailed guidance on SLOP application in the NAT Region is contained in
Chapter 16.5 PANS-ATM (Doc 4444) Procedures Strategic Lateral Offset Procedures (SLOP.) Calculations
used in the RLatSM safety assessment demonstrate sufficiency to allow provisions for the application of
SLOP up to 2 NM right of track or route centerline where the 25 NM lateral separation minimum is being
applied.

Flight Planning

Air traffic services (ATS) systems use Field 10 (Equipment) and Field 18 (Other Information) of the standard
ICAO flight plan to identify an aircraft’s data link and navigation capabilities. The operator should insert the
following items into the ICAO flight plan for RNP 4 authorized and FANS 1/A or equivalent aircraft:

a) Field 10a (Radio communication, navigation and approach aid equipment and capabilities);

insert “J5” to indicate CPDLC FANS1/A SATCOM (Inmarsat) and/or “J7” to indicate CPDLC
FANS1/A SATCOM (Iridium) data link equipment;

b) Field 10b (Surveillance equipment and capabilities);
insert “D1” to indicate ADS with FANS 1/A capabilities;
C) Field 18 (Other Information);

insert the characters “PBN/” followed by “L1” for RNP 4.

Correct use of the CNS equipment that is indicated in the flight plan

Before entering the NAT, the flight crew should ensure that:

a) the aircraft is logged on for data link capability (J5, J7, D1) filed in the FPL; and

b) RNP 4 is inserted into the Flight Management Computer (FMC), when RNP4 capability (L1)
has been filed in the FPL. This is necessary to enable aircraft navigation system monitoring
and alerting against the required RNP 4 navigation specification.

Verification of Waypoint Degrees and Minutes

Track spacing for RLatSM may involve the use of waypoints comprised of half degree coordinates. Existing
cockpit map display limitations result in truncation of waypoints comprised of latitude/longitude to a maximum
of seven characters; minutes of latitude are not displayed. In the example below, the representation would
be the same if the flight was operating along whole or half degree waypoints (e.g., the N5SOW020 label in the
figure below could represent a whole degree (5000 North) or a half-degree (5030 North) of latitude)
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As shown below, full 13-character representations of latitude/longitude waypoints can be viewed via the FMC
display. To mitigate the possibility for gross navigation errors resulting from incorrect waypoint insertion, it is
imperative that established cockpit procedures are followed whereby each pilot independently displays and
verifies the degrees and minutes loaded into the FMC for each oceanic waypoint defining the cleared route
of flight.

NEW WAYPOILNI

RETURNZ>

Flight crews are further advised that, should they be notified that ATC systems indicate the aircraft is not
flying the cleared route, they should immediately display of the full degrees and minutes loaded into the FMC
for the NEXT and NEXT + 1 waypoints, and verify against the cleared route before responding.

As a precaution against possible waypoint insertion errors, rerouting of flights onto RLatSM identified tracks
containing % degree coordinates will only be permitted via CPDLC using Uplink Message UM79, UM80 or
UMB83. Aircraft will therefore not be rerouted onto %2 degree OTS tracks if ARINC 623 data link or voice is
used for the issuance of the oceanic clearance.
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Current Version

The current, and updated versions of the draft NAT RLatSM plan and associated documents are provided on
the ICAO European and North Atlantic Office website:

<www.icao.int/EURNAT/>,

EUR & NAT Documents

NAT Documents

Planning documents supporting separation reductions and other initiatives

Further Information

For further Information, please contact:

-END -
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APPENDIX K — NAT OPS BULLETIN — RLATSM SPECIAL EMPHASIS ITEMS (SEI) (SERIAL NO:
2015 _003_REVISION 5)
(paragraph 5.2.1 refers)
\OPO -NATShQ

<= NAT OPS BULLETIN

Serial Number: 2015 003 Revision 5 Issued: 15 December 2017
Subject: RLatSM Special Emphasis Items — Phase 2 Update Effective: 15 December 2017
Originator: NAT SPG

This bulletin updates North Atlantic Operations Bulletin (NAT OPS) Bulletin 2015 003 Revision 4. The
purpose of the bulletin is to provide guidance to North Atlantic (NAT) operators on material to be included in
pilot and dispatcher training programs and operations manuals to prepare them for operations in the North
Atlantic under Reduced Lateral Separation of 25 Nautical Miles. (NAT RLatSM).

Note: Grey shading indicates modifications or additions to NAT OPS Bulletin 2015 003 Rev 45 text.

RLatSM Phase 2 start. The RLatSM Phase 2 will expand the introduction of tracks during the trial that are
spaced by one-half degree beyond the three core tracks to encompass all the NAT organized track system

(OTS) between FL350 and FL390 inclusive. start-date-has-been-delayed-
RLatSM Phase 2is expected to begm no earller than 113OZ on the 4th of January 2018 lt—wm—net—statt—en—LO

date—RLatSM Phase 2 s stlll planned to be |mplemented in portlons of the Gander and ShanW|ck ahd
Reykjavik Oceanic Control Areas (OCA).

A progressive approach to tactical track design will be adopted to support operators, ATC and neighbouring
ANSPs adjust to the changes in demand that transition to RlatSM Phase 2 is expected to bring.

Re-naming NAT Minimum Navigation Performance Specifications (MNPS) Airspace as NAT High
Level Airspace (HLA). Operators are reminded that NAT MNPS Airspace was re-named as NAT HLA on
4 February 2016. (See NAT OPS Bulletin 2016_01 (Re-naming of the NAT MNPSA to NAT HLA). It can be
found on the ICAO EUR/NAT Office Website. See paragraph 6 below (Websites).

NOTICE

NAT Ops Bulletins are used to distribute information on behalf of the North Atlantic Systems Planning Group (NAT SPG). The
material contained therein may be developed within the working structure of the NAT SPG or be third party documents posted at the
request of a NAT SPG Member State. A printed or electronic copy of this Bulletin, plus any associated documentation, is provided to
the recipient as is and without any warranties as to its description, condition, quality, fitness for purpose or functionality and for use
by the recipient solely for guidance only. The information published by ICAO in this document is made available without warranty
of any kind; the Organization accepts no responsibility or liability whether direct or indirect, as to the currency, accuracy or quality
of the information, nor for any consequence of its use. The designations and the presentation of material in this publication do not
imply the expression of any opinion whatsoever on the part of ICAO concerning the legal status of any country, territory, city or area

of its authorities, or concerning the delimitation of its frontiers or boundaries.

The NAT OPS Bulletin Checklist is available at www.icao.int/EURNATIEUR & NAT Documents, NAT
Documents, then NAT Ops Bulletins.

There is no objection to the reproduction of extracts of information contained in this Bulletin if the source is
acknowledged.
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Any queries about the content of the attached document should be addressed to:
ICAO EUR/NAT Office: icaoeurnat@paris.icao.int

Roy Grimes: rgrimes@cssiinc.com
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NAT OPERATIONS BULLETIN — RLATSM SPECIAL EMPHASIS ITEMS

1. Purpose of Bulletin — RLatSM Phase 2 Update. The purpose of this bulletin is to provide
guidance to North Atlantic (NAT) operators on material to be included in pilot and dispatcher training
programs and operations manuals to prepare them for operations in the North Atlantic under Reduced
Lateral Separation of 25 Nautical Miles (NAT RLatSM operations). It also provides updated information on
the start of RLatSM Phase 2 trials.

1.2 Operator attention is directed to Attachment A. It provides a “quick reference” for the RLatSM
Special Emphasis Items contained in this bulletin. It is intended to be used as a job aid for operators
developing pilot and dispatcher training material.

13 The following is an explanation of the terms “should”, “must” and “shall” as used in this bulletin.

a) “Should” is used to indicate a recommended practice or policy that is considered as
desirable for the safety of operations.

b) “Shall” and “must” are used to indicate a practice or policy that is considered as necessary for
the safety of operations.

2. RLatSM Project Plan Overview. Phase 1 of the NAT 25 NM Reduced Lateral Separation
Minimum (RLatSM) trial commenced in portions of the Gander and Shanwick oceanic control areas (OCA)
in December 2015. The RLatSM Phase 2 trial will not start on 10 November 2016 as previously planned. At
least two months’ notice will be given in advance of the new start date. RLatSM Phase 2 is still planned to
be implemented in portions of the Gander, Shanwick and Reykjavik OCAs.

a) During the RLatSM Phase 1 trial, the 25 NM lateral separation minimum is
implemented by applying % degree track spacing between three core NAT Organized
Track System (OTS) tracks. 25 NM lateral separation is applied between flight level (FL)
350-390 (inclusive).

b) During Phase 2 of the RLatSM trial, the 25 NM lateral separation minimum will be
implemented by applying % degree track spacing between all NAT Organized Track
System (OTS) tracks (depending on tactical design). 25 NM lateral separation will be
applied between flight level (FL) 350-390 (inclusive).

c) OTS tracks separated using the reduced lateral separation minimum are established by
publishing OTS tracks defined by % degree waypoints (e.g., 54 degrees-30 minutes
NORTH latitude/50 degrees WEST longitude) between two adjacent tracks defined by
whole degree waypoints (e.g. 54 degrees NORTH latitude/50 degrees WEST longitude,
respectively).

Note: operators are advised that due to pre-tactical considerations, standard laterally
separated tracks (60nm) may be contained within the NAT OTS structure. RLatSM tracks
will be designated tracks identified in “Remark 3” of the NAT Track Message.

d) Only those operators/aircraft eligible for RLatSM operations are allowed to operate on
designated RLatSM tracks between FL 350-390 (inclusive). See Section 3
(Operator/Aircraft Eligibility).

e) Strategic Lateral Offset Procedures (SLOP) are to be used in accordance with NAT Doc
007, paragraph 8.5.
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3.

f) Enhanced ATC surveillance and communication is provided via FANS 1/A (or equivalent)

data link systems. Automatic Dependent Surveillance (ADS-C) provides route conformance
monitoring, periodic aircraft reporting and controller alerts for Lateral Deviation Events
(LDE) and vertical deviation events (Level Range Deviation Events (LRDE). Controller-
Pilot Data Link Communications (CPDLC) enhances ATC intervention and
communication capabilities.

Operator/Aircraft Eligibility. Operators do not need to apply to NAT ANSPs to be part of

the trial, however, operators should consult with the State authority responsible for their operation prior to
starting RLatSM operations. Operators are eligible to flight plan and fly RLatSM tracks provided the

flights:

a) Meet Required Navigation Performance 4 (RNP 4) requirements
b) Are ADS-C and CPDLC equipped and, where applicable, authorized; and,

¢) Operating required Communications, Navigation and Surveillance (CNS) systems

Note: Job Aids for RNP 4 and Data Link operations authorization are posted on the ICAO European and
North Atlantic (EUR/NAT) Office website. See section 6 (Websites).

4, Flight Planning Provisions

4.1 Only those operators/aircraft eligible for RLatSM operations are allowed to operate on designated
RLatSM tracks between FL 350-390 (inclusive). All RLatSM tracks and FLs are uniquely identified in

Remark 3 of the OTS Track Message as shown below:

Westbound NAT Track Message Example: Phase 2 RLatSM Tracks

Note: See “Remark 3”. Tracks A, B, C, D and E are designated as RLatSM tracks between FL 350-390.

FF CYZZWNAT

102151 EGGXZ0OzZX

(NAT-1/3 TRACKS FLS 310/390 INCLUSIVE

FEB 11/1130Z TO FEB 11/1900Z

PART ONE OF THREE PARTS-

A PIKIL 57/20 58/30 59/40 58/50 DORYY

EAST LVLS NIL

WEST LVLS 310 320 330 340 350 360 370 380 390
EUR RTS WEST NIL

NAR NIL-

B ETARI 5630/20 5730/30 5830/40 5730/50 ENNSO
EAST LVLS NIL

WEST LVLS 350 360 370 380 390

EUR RTS WEST NIL

NAR NIL-

C RESNO 56/20 57/30 58/40 57/50 HOIST

EAST LVLS NIL

WEST LVLS 310 320 330 340 350 360 370 380 390
EUR RTS WEST NIL

NAR NIL-

END OF PART ONE OF THREE PARTS)

FF CYZZWNAT

102151 EGGXZ0OzZX

(NAT-2/3 TRACKS FLS 310/390 INCLUSIVE

FEB 11/1130Z TO FEB 11/1900Z

PART TWO OF THREE PARTS-

D VENER 5530/20 5630/30 5730/40 5630/50 IRLOK
EAST LVLS NIL

WEST LVLS 350 360 370 380 390

EUR RTS WEST NIL

NAR NIL-

E DOGAL 55/20 56/30 57/40 56/50 JANJO

EAST LVLS NIL

WEST LVLS 310 320 330 340 350 360 370 380 390
EUR RTS WEST NIL

NAR NIL-

END OF PART TWO OF THREE PARTS)

FF CYZZWNAT

102152 EGGXZ0OzZX

(NAT-3/3 TRACKS FLS 310/390 INCLUSIVE

FEB 11/1130Z TO FEB 11/1900Z

PART THREE OF THREE PARTS-

REMARKS.

1. TMI IS 042 AND OPERATORS ARE REMINDED TO
INCLUDE THE

TMI NUMBER AS PART OF THE OCEANIC CLEARANCE
READ BACK.

2. ADS-C AND CPDLC MANDATED OTS ARE AS
FOLLOWS

TRACK A 350 360 370 380 390

TRACK B 350 360 370 380 390

TRACK C 350 360 370 380 390

TRACK D 350 360 370 380 390

TRACK E 350 360 370 380 390

END OF ADS-C AND CPDLC MANDATED OTS

3. RLATSM OTS LEVELS 350-390. RLATSM TRACKS AS
FOLLOWS

TRACK A

TRACK B

TRACK C

TRACK D

TRACK E

END OF RLATSM OTS...
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4.2 Operators must file the correct ICAO Flight Plan annotations in Items 10 and 18 to indicate that
RLatSM required CNS systems are operational for the flight.

a) Item 10a (Radio communication, navigation and approach aid equipment and capabilities).

» Inset “X” to indicate that the aircraft meets requirements for NAT HLA operations. (See
page 1 for information on accessing NAT OPS Bulletin 2016_1. It contains guidance on
NAT HLA requirements);

 Insert “J5” to indicate FANS 1/A (or equivalent) Inmarsat CPDLC SATCOM and/or “J7” to
indicate FANS 1/A (or equivalent) CPDLC Iridium SATCOM data link equipage and
operation;

» Insert “R” to indicate that aircraft navigation system equipage and operation meet
Performance Based Navigation (PBN) levels specified in Item 18. See 4.2 c¢) below on the
related Item 18 entry for RNP 4.

b) Item 10b (Surveillance equipment and capabilities)
* Insert “D1” to indicate FANS 1/A (or equivalent) ADS-C equipage and operation
c) Item 18 (Other information)
* Insert the characters “PBN/” followed by “L.1” to indicate RNP 4 authorization.
5. Special Emphasis Items for RLatSM Operators. The Special Emphasis Items (SEI) listed below
should be incorporated into operator training programs and operations manuals with the intent of raising
pilot and dispatcher awareness of the importance of following procedures in an environment where %

degree waypoints and a lateral separation minimum of 25 NM are applied. Each SEl is followed by an
explanation of the factors leading it to be identified as an RLatSM SEI.

51 Requirement to use the CNS equipment that is indicated in the ICAO flight plan:

ATC uses the Flight Plan annotations in Items 10 and 18 to apply the reduced separation between
aircraft. Therefore, before entering the NAT, the pilot must ensure that:

1. the aircraft is logged on when data link capability (J5, J7, D1) has been filed in the FPL; and

2. RNP 4 is inserted into the FMC, when RNP4 capability (L1) has been filed in the FPL. This
is to enable aircraft navigation system monitoring and alerting against the required RNP 4
Navigation Specification.

5.2 Pilot Training on Map and FMC Displays of ¥ Degree and Whole Degree Waypoints:

To mitigate misinterpretation of waypoint coordinates, operator initial and re-current training
programs and operations manuals must incorporate training and guidance to enable pilots to
understand map and FMC displays of % degree and whole degree waypoints regardless of the
waypoint format being used for waypoint FMC input. See paragraph 5.3 below.

Explanation

5.2.1 Map displays and certain FMC pages generally do not display full waypoint degrees and minutes,
e.g. when the full 13 latitude/longitude characters are used to insert %> degree waypoints. See Figure 1 and
Figure 2 in Attachment B.
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5.3 Aircraft Navigation Database (NDB) Waypoint Identifiers:

In 2015, Canada, the United Kingdom (UK), and Iceland published Aeronautical Information
Circulars (AIC) strongly advocating that aircraft NDB vendors and flight planning services not
provide operators with half-degree waypoint identifiers in the ARINC 424, paragraph 7.2.5
“N-prefix” format (e.g., N5250 = 52°30" NORTH 050°00°’WEST). (See Canada AIC 23/15 (23 July
2015, UK AIC 059/2015 (9 July 2015) and Iceland AIC A009/2015 (18 September 2015). The
guidance in these circulars will be incorporated into the Aeronautical Information Publications
(AIP) of the respective organizations in the future).

NAT operators should use a full latitude/longitude (e.g., 13-character) input for waypoints
containing both half-degree and whole degrees of latitude and whole degrees of longitude.

NAT operators with an operational need to populate the aircraft NDB with a 5-character
waypoint identifier should ensure that the aircraft NDB vendors and flight planning services use an
alternate half-degree of latitude 5-character format such as Hxxyy, where xx = degrees and 30
minutes of NORTH latitude and yy = degrees of WEST longitude (e.g., H5250 = 52°30" NORTH
050°00" WEST). (It is recognized that, for whole degree waypoint inputs, such operators will likely
continue using the ARINC 424, 7.2.5 “N-suffix” format (e.g., 5250N = 52° 00’ NORTH
050°00°'WEST)).

Rerouting of flights onto RLatSM identified tracks containing ¥z degree coordinates will

only be permitted using a CPDLC route clearance uplink. Aircraft will therefore not be re-routed
onto ¥ degree OTS tracks if ARINC 623 data link or voice is used for the issuance of the oceanic
clearance.

The CPDLC route clearance will be uplinked in a full Lat/Long format that will be unfamiliar to
the flight crews using an ARINC 424, 7.2.5 format. Operators with an operational need to
populate the aircraft NDB with a 5-character waypoint identifier format need to ensure flight
crews are properly trained on the use of the full Lat/Long waypoint format in uplink messages.
They must also emphasize the necessity for proper waypoint verification procedures.

Explanation

5.3.1 Half-degree waypoint identifiers in the ARINC 424, paragraph 7.2.5 “N-prefix” format have led to
a number of Gross Navigation Errors (GNEs) and Lateral Deviations. The guidance for waypoint insertion
in paragraph 5.3 above is intended to remove the potential for such errors. They occur when a pilot
intending to input a waypoint defined by a half-degree of latitude inadvertently loads a waypoint
containing a whole-degree of latitude, or vice versa, because the “N” is not loaded in the correct pre-fix or
suffix position.

54 Pilot Procedures for Verifying Waypoint Degrees and Minutes Inserted into Aircraft Navigation
Systems:

Procedures must be used to display and verify the DEGREES and MINUTES loaded into the Flight
Management Computer (FMC) for the “un-named” (Lat/Long) waypoints defining the route
contained in the oceanic clearance. (The “Sample Oceanic Checklist” NAT OES Bulletin refers).

Regardless of FMC waypoint format and entry method, crew procedures should be designed to
promote strong crew resource management techniques, to prevent opportunities for error occurring
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as a result of confirmation bias and to generally maintain an attitude of healthy suspicion.
Accordingly, the waypoint verification procedures should be conducted as detailed below.

e During pre-flight LRNS programming, both pilots independently verify the full latitude and
longitude coordinates of “un-named” (Lat/Long) waypoints defining the expected route of flight
within oceanic airspace as entered in the FMC.

e Upon receipt of a revised oceanic clearance (i.e., one not conforming to the flight planned
route), both pilots independently verify the full latitude and longitude coordinates of “un-
named” (Lat/Long) waypoints defining the route contained in the revised oceanic clearance.

e Approaching an oceanic waypoint, one pilot should verify the full latitude and longitude
coordinates of that waypoint in the FMC, the NEXT and NEXT +1 waypoints, while the other
pilot crosschecks the latitude and longitude coordinates against the master flight plan/oceanic
clearance.

Explanation

5.4.1 Due to the factors in the map and FMC display of % degree and whole degree waypoints, it is
imperative that pilots follow the procedure in paragraph 5.4 above to avoid lateral errors caused by incorrect
insertion of waypoints. Verification of the full DEGREES and MINUTES of oceanic waypoints loaded
into the FMC is a critical step in ensuring a proper navigational load.

55 Pilot Track and Distance Check:

It is strongly recommended that pilot pre-flight and in-flight procedures call for the pilot to compare
the track and distance between waypoints shown on the Computer Flight Plan (CFP) to those
displayed by the FMC. (The NAT “Sample Oceanic Checklist” Bulletin refers).

Pilots should be aware that waypoint insertion errors of %2 degree of latitude may in some cases
result in only small differences in track and distance, however, the track and distance check can help
prevent waypoint insertion errors of one degree or more that have been observed in oceanic
operations.

Note: “the currency of magnetic variation tables loaded into aircraft navigation databases and the
point at which the track is measured affect the track displayed on the FMC by as much as +3
degrees.

Explanation

5.5.1 This check remains valuable for RLatSM operations because waypoint insertion errors are not
limited to ¥ degree errors and waypoint insertion errors of one degree or more have been observed in
oceanic operations. Waypoint insertion errors of ¥ degree produce a small difference in leg segment track
and distance, however, as noted above, waypoint insertion errors are not limited to ¥ degree.

5.6 Pilot Action When Notified By ATC of Possible Deviation from Cleared Track:

Flight crews are advised that, should they be notified that ATC systems indicate the aircraft is not
flying the cleared route, they should immediately display the full degrees and minutes loaded into
the FMC for the NEXT and NEXT + 1 waypoints, and verify against the cleared route before
responding.

Voice message example: “SHANWICK CONFIRMS YOUR POSITION REPORT INDICATES
INCORRECT ROUTING. CHECK FULL DEGREES AND MINUTES LOADED INTO FMC.
YOUR CLEARED ROUTE IS [route]”
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5.7

CPDLC message example:

YOUR POSITION REPORT INDICATES INCORRECT ROUTING. CHECK FULL
DEGREES AND MINUTES LOADED INTO FMC. YOUR CLEARED ROUTE IS [route]

When ATC notifies the pilot that the aircraft has indicated it has already deviated from the cleared
track (UM169f. ADS-C INDICATES OFF ROUTE. ADVISE INTENTIONS), the pilot shall
immediately display the full DEGREES and MINUTES loaded into the FMC for the NEXT
waypoint, and verify against the cleared route.

Policy for Operational Airborne Collision Avoidance System Il (ACAS 11):

Prior to departure for flight on an NAT OTS track at a flight level where RLatSM is applied,
the ACAS 1l system shall be fully operational for the pilot flying (i.e., the TA and RA visual
display and audio function will be operative for the pilot flying). If the ACAS Il system is not fully
operational for the pilot flying, the operator has the option of requesting clearance to operate on a
track and/or at a FL where RLatSM is not applied. If the ACAS I system fails after departure,
the aircraft may continue on the cleared route.

Note: The ACAS Il (TCAS Il) system must be a Version 7.0 or more recent version).

Explanation

5.7.1 ACAS Il provides a valuable situational awareness tool and safety net for pilots operating in NAT
airspace including those where aircraft separation standards have already been reduced in the vertical and
longitudinal dimensions. The carriage and operation of ACAS Il is emphasized here in the context of
RLatSM trials for the following reasons:

5.8

a) The introduction of % degree OTS waypoints is an operational change that introduces the use
of %2 degree waypoints into NAT OTS operations. Although both pilot procedures and ADS-C
conformance monitoring capabilities should mitigate the occurrence of lateral deviations
related to % degree waypoints, ACAS Il provides an independent margin of safety should
lateral deviations occur during the RLatSM trial period.

b) ACAS Il will provide a situational awareness tool that will enable pilots to be better prepared
to safely execute weather deviation and contingency procedures necessitating lateral deviations
(e.g., diversions and turn-backs). In the RLatSM operational environment, such deviations will
occur in airspace where the minimum lateral separation is to be 25 NM.

Pilot In-flight Contingency Procedures and Weather Deviation Procedures (Diversions, Turn-
backs, etc.):

In training and checking programs, operators shall place special emphasis on pilot knowledge of and
preparation to execute the Special Procedures for Inflight Contingencies in Oceanic Airspace
published in ICAO Doc 4444, paragraph 15.2 and Weather deviation procedures (paragraph 15.2.3).

Pilots must be aware that when crossing adjacent tracks without an ATC clearance, the potential
vertical separation provided by the In-flight Contingency Procedure is 500 ft may not be adequately
accounting for the allowed RVSM altimetry system error. Pilots must use all the steps called for in
the Contingency Procedures to avoid conflict with other aircraft. Consideration should be given to
intercepting the 15 NM lateral offset in the same direction of flight and then descending below FL
280 or climbing above FL 410 prior to crossing adjacent tracks or making a 180° turn back.

Pilots must also be aware that when unable to obtain an ATC clearance, Weather Deviation
Procedures call for a climb or descent of 300 ft. based on direction of flight and direction of
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deviation, and, in addition, guidance to the pilot is to adjust the path of the aircraft, if necessary, to
avoid aircraft at or near the same flight level.

Pilots must stringently follow all measures for avoiding conflict with other aircraft provided for in
the Doc 4444 Contingency and Weather Deviation Procedures.

Explanation

5.8.1 The implementation of RLatSM (25 NM) separation and Y2 degree track spacing significantly
reduces the distance and time a diverting aircraft has to manoeuvre when executing a diversion, turn-back or
weather deviation without an ATC clearance before approaching adjacent tracks. It also reduces the time
that a pilot has to obtain an ATC clearance. (An aircraft deviating from track can be in the proximity of
aircraft on an adjacent track within approximately 4 minutes, depending on the angle of deviation from
cleared track). In addition, as discussed above, the margin for safety for aircraft crossing adjacent tracks is
150 m (500 ft.) of vertical separation when executing In-flight Contingency Procedures.

5.9 RLatSM Operational policies (aircraft CNS system failure, data link system failure, etc.):

5.9.1 Obijective. The guidance provided in section 5.9 is intended to apply during the RLatSM trials that
started on 12 November 2015. It is intended to supplement the Global Operational Data Link Document
(GOLD) guidance to controllers and flight crew on data link service failures and aircraft data link system
failures (GOLD paragraphs 4.9.4 and 5.9.4 respectively).

5.9.2 RLatSM Required CNS System Failure Prior to Departure. If a flight experiences a failure of an
RLatSM required CNS system PRIOR TO DEPARTURE, the flight should flight plan so as to remain
clear of NAT RLatSM tracks between FL 350-390 (inclusive).

5.9.3 RLatSM Required CNS System Failure After Departure But Prior to Entering On To
RLatSM Tracks Between FL 350-390 (Inclusive). If a flight experiences a failure of an RLatSM required
CNS system AFTER DEPARTURE BUT PRIOR TO ENTERING RLATSM AIRSPACE, the flight
should contact ATC and request a revised clearance that will keep it clear of NAT RLatSM tracks between
FL 350-390 (inclusive).

5.9.4 RLatSM Required CNS System Failure After Entering On To RLatSM Tracks Between FL
350-390 (Inclusive). If a flight experiences a failure of an RLatSM required CNS system WHILE
OPERATING IN RLATSM AIRSPACE, ATC must be immediately advised. Such flights may be re-
cleared to exit RLatSM airspace, but consideration will be given to allowing the flight to remain in the
airspace, based on tactical considerations. (GOLD paragraph 4.9.4.8 refers).

Note: aircraft may be cleared to climb above FL 390 or descend below FL 350 and remain on half-degree
tracks. However, 60 NM lateral separation will then be applied.

5.9.5 Continuous Climb or Descent of Aircraft Not RLatSM Eligible. Any aircraft that is not RLatSM
eligible may request continuous climb or descent without intermediate level off through the vertical extent
of the NAT RLatSM airspace. Such requests will be considered on a tactical basis.

5.9.6 Altitude Reservation (ALTRV) Requests. ALTRV requests will be considered on a case by case
basis (as is done today regarding NAT High Level Airspace (HLA)), irrespective of the RLatSM eligibility
status of the participating aircraft.

5.9.7 Contingency Situations. NAT RLatSM airspace restrictions are not applicable to aircraft
experiencing a contingency situation.

5.10 Domestic ATC Agency Contact:
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Pil_o_ts are remino_led to ensure that they contact the appropriate domestic ATC agency BEFORE
exiting oceanic airspace.
6. Websites
6.1 The ICAO EUR/NAT Office Website is at: www.icao.int/eurnat. Click on EUR & NAT

Documents >> NAT Documents to obtain NAT Operations and NAT Region Update Bulletins and related
project planning documents.

6.2

7.
7.1

Job Aid Templates. Click on EUR & NAT Documents >> NAT Documents >> Job Aid
Templates for:

a) RNP 4 Job Aid Template (Application to conduct RNP 4 operations), and,

b) Data Link Job Aid Template (Operator Application to Conduct Data Link Operations).

Contacts

The following individuals may be contacted for information or to provide feedback on
RLatSM operations:

UK NATS

Martin Donnan

GM Prestwick Operations
Fresson Avenue
PRESTWICK

KA9 2GX

E-mail: martin.DONNAN@nats.co.uk

NAV CANADA

Gander Area Control Centre
P.O. Box 328

Gander, NL A1V 1W7

Attn: Jeffrey Edison

Manager, ACC Operations
Direct line:  +1 709-651-5223

E-mail: edisonj@navcanada.ca
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ATTACHMENT A — SUMMARY OF RLATSM SPECIAL INTEREST ITEMS
CONTAINED IN THIS NAT OPS BULLETIN

1. Operator/Aircraft Eligibility and Flight Planning Provisions:

Only operators that meet RNP 4 requirements and are equipped with and operating CPDLC and ADS-C will
be eligible for RLatSM operations. In addition, the ICAO Flight Plan must be correctly annotated to
indicate that RLatSM required CNS systems are operational for the flight (section 4 refers).

2. Requirement to use the CNS equipment that is indicated in the flight plan:

The pilot must use that CNS systems indicated on the ICAO Flight Plan because ATC uses the Flight Plan
annotations in Items 10 and 18 to apply the reduced separation between aircraft (paragraph 5.1 refers).

The pilot must also confirm that RNP4 is inserted into the FMC to enable aircraft navigation system
monitoring and alerting against the required RNP4 Navigation Specification (paragraph 5.1 refers).

3. Aircraft Navigation Database (NDB) Waypoint Identifiers:

Canadian AIC 23/15, UK AIC 059/2015 and Iceland AIC A009/2015 strongly advocate that aircraft NDB
vendors and flight planning services not provide operators with half-degree waypoint identifiers in the
ARINC 424, paragraph 7.2.5 “N-prefix” format (e.g., N5250 = 52°30” NORTH 050°00°WEST). (These
AICs will be incorporated into State AlPs in the future).

NAT operators should use a full latitude/longitude (e.g., 13-character) input for waypoint coordinates.
NAT operators with an operational need to populate the aircraft NDB with a 5-character waypoint
identifier should ensure that the aircraft NDB vendors and flight planning services use an alternate half-
degree of latitude 5-character format e.g., H5250 = 52°30" NORTH 050°00° WEST (paragraph 5.3 refers)

4.  Pilot Training on Map and FMC Displays of %2 Degree and Whole Degree Waypoints:

Operator initial and re-current training programs and operations manuals must have incorporated training
and guidance to enable pilots to understand map and FMC displays of %2 degree and whole degree
waypoints (paragraph 5.2 and Attachment B Figure 1 and Figure 2 refer).

5. Pilot Procedures for Verifying Waypoint Degrees and Minutes Inserted into Aircraft Navigation
Systems:

Pilot Pre-flight and In-flight procedures must call for each pilot to independently display and verify the
DEGREES and MINUTES loaded into the Flight Management Computer (FMC) for the “un-named
(Lat/Long) waypoints defining the cleared route of oceanic flight. This procedure is necessary regardless
of the FMC waypoint input format being used. Procedures must call for both pilots to independently verify
the waypoint coordinates inserted and concur on their accuracy prior to route activation (paragraph 5.4
refers).

6. Pilot Track and Distance Check:

It is strongly recommended that pilot pre-flight and in-flight procedures call for the pilot to compare the
track and distance between waypoints shown on the Computer Flight Plan (CFP) to those displayed by the
FMC.

Pilots should be aware that waypoint insertion errors of % degree of latitude may in some cases result in
only small differences in track and distance, however, the track and distance check can help prevent
waypoint insertion errors of one degree or more that have been observed in oceanic operations.

Note: the currency of magnetic variation tables loaded into aircraft navigation databases and the point at
which the track is measured affect the track displayed on the FMC by as much as +/- 3 degrees (paragraph
5.5 refers)
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7. Pilot Action When Notified By ATC of Possible Deviation From Cleared Track:

When ATC notifies the pilot that ATC systems indicate that the aircraft is not flying the cleared track, the
pilot shall immediately display the full DEGREES and MINUTES loaded into the FMC for the NEXT
waypoint, and verify against the oceanic clearance.

8.  Policy for Operational Airborne Collision Avoidance System Il (ACAS I11):

Prior to departure for flight on in airspace where RLatSM is applied, the ACAS |1 system shall be fully
operational for the pilot flying (i.e., the TA and RA visual display and audio function will be operative for
the pilot flying). If the ACAS Il system is not fully operational for the pilot flying, the operator has the
option of requesting clearance to operate on a track and/or at a FL where RLatSM is not applied. If the
ACAS 11 system fails after departure, the aircraft may continue on the cleared route.

Note: The ACAS Il (TCAS II) system must be a Version 7.0 or more recent version) (paragraph 5.7 refers)

9.  Pilot In-flight Contingency Procedures and Weather Deviation Procedures (Diversions, Turn-
backs, etc.):

In training and checking programs, operators shall place special emphasis on pilot knowledge of and
preparation to execute the Special Procedures for Inflight Contingencies in Oceanic Airspace published in
ICAQ Doc 4444, paragraph 15.2 and Weather deviation procedures (PANS-ATM, paragraph 15.2.3).

Pilots must be aware that when crossing adjacent tracks without an ATC clearance, the potential vertical
separation provided by the In-flight Contingency Procedure is 500 ft may not be adequately accounting for
the allowed RVSM altimetry system error. Pilots must use all the steps called for in the Contingency
Procedures to avoid conflict with other aircraft. Consideration should be given to intercepting the 15 NM
lateral offset in the same direction of flight and then descending below FL 280 or climbing above FL 410 prior
to crossing adjacent tracks or making a 180° turn back.

Pilots must also be aware that when unable to obtain an ATC clearance, Weather Deviation Procedures call
for a climb or descent of 300 ft. based on direction of flight and direction of deviation, and, in addition,
guidance to the pilot is to adjust the path of the aircraft, if necessary, to avoid aircraft at or near the same
flight level.

Pilots must stringently follow all measures for avoiding conflict with other aircraft provided for in the Doc
4444 contingency procedures (paragraph 5.8 refers).

10. RLatSM Operational policies (aircraft CNS system failure, data link system failure, etc.):

Operators must be aware of the RLatSM operational policies posted in paragraph 5.9 In particular,
operators must be aware that all RLatSM required aircraft CNS systems must be operational PRIOR TO
DEPARTURE and PRIOR TO ENTRY on to RLatSM tracks between FL 350-390 (inclusive). In addition,
if RLatSM required aircraft systems fail WHILE OPERATING IN RLATSM AIRSPACE, ATC must be
advised immediately so that an appropriate course of action can be determined (paragraph 5.9 refers).

11. Domestic ATC Agency Contact:

Pilots are reminded to ensure that they contact the appropriate domestic ATC agency BEFORE exiting
oceanic airspace (paragraph 5.10 5.11 refers).
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ATTACHMENT B — EXAMPLE FMC AND MAP DISPLAYS (paragraph 5.2 refers)

Note: Figure 1 and Figure 2 are intended to support paragraph 5.2 (Pilot training on Map and FMC
Displays of %2 and Whole Degree Waypoints). The figures emphasize that for a large number of
aircraft, the input of waypoints containing whole degrees of latitude and waypoints containing half-
degrees of latitude will result in identical 7-character FMC and waypoint map displays.

Figure 1. Example FMC Display: Full Waypoint Latitude and Longitude (13-characters) inserted into
FMC

NEW WAYPOINT
IDENT
NSZ2HB20
LAT/LONG
5230.0N/02000. W

RETURNY>
STORE~»

1. 52 degrees-30 minutes North latitude, 20 degrees West longitude inserted into the FMC using full
latitude and longitude degrees, minutes and seconds (i.e., 13 characters)

2. The waypoint IDENT is truncated to 7 characters with no display of minutes of latitude.

NAT OPS Bulletin 2015_003 SEI RLatSM (EN) - Edition 2015, Rev5 Issued date: 15 December 2017
NATSPG54 Rpt AppK_OPSBItn_RLatSM_SEIl.docx June 2018




K-13 North Atlantic Systems Planning Group — Appendix K K-13

13 NAT OPS Bulletin 2015-003 — RLatSM Special Emphasis Items —Revision 5 13

Figure 2. Example Map Display: 13-characters Inserted into FMC (Full Waypoint Latitude and
Longitude)

SOMAX

1. 50 degrees-30 minutes North, 20 degrees West is displayed in 7 characters (N50W020).

2. Minutes of latitude are not displayed.

3. The Map display would be the same for 50 degrees-00 minutes North, 20 degrees West.

— END —

NAT OPS Bulletin 2015_003 SEI RLatSM (EN) - Edition 2015, Rev5 Issued date: 15 December 2017

NATSPG54 Rpt AppK_OPSBItn_RLatSM_SEI.docx June 2018



L-1 North Atlantic Systems Planning Group L-1

APPENDIX . — NAT TASK LIST SUPPORTING A TRIAL APPLICATION OF RLATSM IN THE NAT (v2017_2)
(paragraph 5.2.1 refers)

Note: The “Task List Supporting the Trial Implementation of RLatSM in the ICAO NAT Region” is managed under the umbrella of the NAT POG, with input
from the NAT SPG working structure (NAT IMG/36 Summary of Discussions, paragraph 4.6 refers).

Editorial Note: Completed tasks or sub-tasks are shown with greyed out background, with white background kept on the part of the task where changes
have been made compared to the last published version. In cases where only part of a Task is completed, only the associated sub-task will
be shown |in a greyed out box.

Compared to the previously published version, text deleted uses strikeout (text-deleted), and text added is with grey shading (text inserted).

LEAD(S)
SUBJECT COMPLETION DATE | DNOtE: leads will coordinate COORDINATION KEY IMPLEMENTATION TASKS
with groups identified in next
column

1 Task List and Schedule NAT SARSIG All contributory groups Develop a Task List and schedule for

completion of individual tasks.

2 Concept of Operations At least 2 years prior to|NAT POG NAT OPS/AIR (% degree|| Develop and coordinate Concept of
start of Trial, to support waypoints) - COMPLETED Operations (CONOPS) and incorporate
other activities into appropriate operational policy and
Phase 1 - complete procedures documents (e.g., ICAO
Phase 2 - complete State Letters, State AIP Supplements,
Phase 3 AIC’s) The concept of operations shall

ase s - include a Concept of Use, an impact
assessment on the domestic interface,
safety assessment of use of % degree
waypoints and development of related
mitigation.
CONOPS for Phase 2 completed (NAT
IMG Decision 43/04 refers).
Note: This relates to Task 12

3 Cost/Benefit Analysis (CBA) |[Phase 1 - complete NAT EFG Complete CBA/Business Case.

Phase 2 - complete Completed for Phase 1 (NAT EFG/24

Phase 3 - SoD, para.3.4, 5.5 & 5.16 refer.
Completed for Phase 2 (NAT EFG/28
SoD para 5.2 to 5.18 refers

_NATSPG54_Report_final.docx June 2018




North Atlantic Systems Planning Group

SUBJECT

COMPLETION DATE

LEAD(S)

NOTE: leads will coordinate
with groups identified in next
column

COORDINATION

KEY IMPLEMENTATION TASKS

ICAO SARPS and Guidance
& NAT SPG Documents

Recommend target
implementation dates for 25
NM lateral separation

Post-trial

COMPLETED

Phase 3 -

NAT IMG

NAT POG/NAT TIG

NAT SOG

NAT ATMG, NAT SARSIG,
NAT CNSG

Completed
Completed

Establish target implementation dates
for RLatSM implementation.

Phase 3 — to be determined.
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LEAD(S)

SUBJECT COMPLETION DATE | NOIE: leads will coordinate COORDINATION KEY IMPLEMENTATION TASKS
=S with groups identified in next

column

Operator/aircraft NAT TIG Status of percentage of flights that filed

readiness projection RNP4 in the NAT.

Completed Communication  and  surveillance
equipage is routinely monitored by
NAT TIG
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LEAD(S)
SUBJECT COMPLETION DATE | NoTE: leads will coordinate COORDINATION KEY IMPLEMENTATION TASKS
with groups identified in next
column
NAT Safety Assessment Prior to trial NAT POG NAT SOG Complete the NAT Safety Management
Phase 1 — Complete System (SMS) required documents
N (e.g., Safety Assessment/Collision Risk
PIIEES 2 — COmplEE: Modelling) to be available prior to trial.
Phase 3 - Confirmation of the basic CRM
parameter assumptions as stated in the
12 RLatSM analysis for the area of
expected application under current
/proposed conditions required for Phase
2
SARSIG/20 SoD, para 3.5 to 3.11,
SARSIG/21 SoD, para 3.12
Task 13 also refers
Coordination with  NAT | Prior to trial NAT IMG NAT POG As they develop (Task 12 refers),
Safety Oversight Group Phase 1 — Complete coordinate safety cases with SOG and
Phase 2 present completed safety cases to SOG
13 ase - to support changes to the NAT air
Phase 3 -

navigation system.

Meeting in Iceland in February 2015
(NAT SPG/51 Report, para 4.1.8)
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LEAD(S)

NOTE: leads will coordinate
SUBJECT COMPLETION DATE with o groups identified in next COORDINATION KEY IMPLEMENTATION TASKS

column

_NATSPG54_Report_final.docx June 2018



L-6 North Atlantic Systems Planning Group L-6

LEAD(S)
SUBJECT COEME ETENpATE | MEE BEERE] EorminEs COORDINATION KEY IMPLEMENTATION TASKS
with groups identified in next
column
Safety Management System NAT ANSPs NAT PROVIDER STATES ATS provider requirement: complete
(SMS) Document(s) NAT SOG and submit SMS documents for

Providers State approval approx 1
month prior.

leeland-pending

16
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LEAD(S)

SUBJECT COMPLETION DATE | MNOIE: leads will coordinate COORDINATION KEY IMPLEMENTATION TASKS
=SS with groups identified in next

column
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SUBJECT

COMPLETION DATE

NOTE: leads will coordinate
with groups identified in next

LEAD(S)

column

COORDINATION

KEY IMPLEMENTATION TASKS

Program

19

Information Dissemination

AS DIRECTED BY NAT

IMG

NAT SOG

1. Create RLatSM area in NAT
Documentation section of ICAO
EUR/NAT web site.

Complete: included in “EUR & NAT
Documents”, “NAT Documents”, under
“Planning documents  supporting
separation  reductions and  other
initiatives”

2. Develop distribution list for State
and industry organizations and key
individuals.

3. Distribute ICAO State letters, as
necessary. (Include Training Centers).
EUR/NAT 14-0098.TEC (10 February
2014)

EUR/NAT 14-0078.TEC (10 February
2014)

EUR/NAT 14-0263.TEC (15 April
2014)

Support expected form States (IMG/46
SoD, para 4.22)
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21

SUBJECT

Advance notice to User
States and Operators

COMPLETION DATE

1 year prior to expected
start date of Trial

Phase 3 -

LEAD(S)

NOTE: leads will coordinate
with groups identified in next

NAT POG

COORDINATION

NAT IMG, NAT SOG

KEY IMPLEMENTATION TASKS

Develop suggested common language
for Provider State AIC’s and AIP
Supplements) for NAT IMG approval
showing intent to implement (key dates,
basic plan and operating policy, etc.).

This is advance notification of intent,
ahead of the more detailed “finalized”
material, which is addressed at
Task 24).

This Task is also closely related to
Task 22 and Task 23

AIC from Canada to inform of delay in
Phase 1 trial date, published on 16
October 2014 AIRAC date
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SUBJECT

COMPLETION DATE

LEAD(S)

NOTE: leads will coordinate
with groups identified in next
column

COORDINATION

KEY IMPLEMENTATION TASKS

Publication of

Notice
22

Advance

|Phase 1 - complete

Phase 2-

NAT PROVIDER STATES

DOMESTIC INTERFACE
STATES

NAT IMG

NAT SOG

Publish State AIC’s or AIP Supps
developed in above Task 21

To be updated with the new date (no
sooner than 12 November 2015).

Draft ICAO State Letter

23

1 year prior to expected
start date of Trial

|Phase 1 - complete

Phase 2 - Complete
Phase 3 -

NAT POG

NAT IMG, NAT SOG

Draft ICAO State letter for NAT IMG
approval to: outline project and
advocate use of Job Aids and other
guidance posted in the RLatSM area on
the ICAO EUR/NAT web site.

The purpose is to inform the NAT User
States so they may prepare for the
implementation.

Note: this Task is closely related to
Task 21

COMPLETED for phase 1 (NAT
IMG Decision 43/05 and EUR/NAT SL
14-0078.TEC refer)

Operational
Procedures
(AICs, AIP Supps,
OPS Bulletins)

Policy

24

&

documents
NAT

At least 2 AIRAC cycles
prior to commencement of
Trial for AICs AIPs
Approximately. 1 year prior
for NAT OPS Bulletins

NAT POG

NAT TIG

Develop suggested common language
for Provider State AIC’s or AIP
Supplements  containing  applicable
operational policy and procedures for
Provider State distribution.

AIC completed (NAT ATMG/45 SoD
para. 3.4

This task follows Task 21

This task is closely related to Task 25
Include NAT OPS bulletin with Special
Emphasis Item

Phase 1 — Complete
Phase 2 — Complete
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LEAD(S)

NOTE: leads will coordinate

SUBJECT COMPLETION DATE - A COORDINATION KEY IMPLEMENTATION TASKS
with groups identified in next
column
Publication of Operational | At least 2 AIRAC cycles | NAT PROVIDER STATES [ NAT SOG Publish Provider State AIC’s or AIP
25 | Policy & Procedures | prior to commencement of [ DOMESTIC INTERFACE Supps developed in task 24 above.
documents Trial STATES This task is closely related to Task 24
Provider State ATS policy NAT PROVIDER STATES Provider States revise or develop Air
documents DOMESTIC INTERFACE Traffic Services policy documents, as
26 STATES necessary.
NAT SOG
Pre-implementation Safety [ No later than 2 months | NAT IMG NAT SOG Update and complete final Safety
Assessment & | before implementation date Assessment and Implementation
Implementation Decision Phase 1 — Complete Readiness Review.
Phase 2 - Make a Go/No go decision for each
Phase. No further work to be
Phase 3 - contributed from SARSIG (SARSIG/21
SoD para 3.24c))
27 Update the status of the basic Collision

Risk Modelling parameter estimates as
compared to the RLatSM safety
analyses for the area of expected
application under  current/proposed
conditions: (SARSIG/21 SoD para
3.12)

NAT SPG/51 Rpt
Conclusion 51/05

para 419 &
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SUBJECT

COMPLETION DATE

LEAD(S)

NOTE: leads will coordinate
with groups identified in next
column

COORDINATION

KEY IMPLEMENTATION TASKS

31

Final Notice of decision to | After NAT SPG/51 NAT SPG, NAT IMG NAT SOG Provide notification to Provider and
implement Phase 2 - TBD User States and operators of decision to
implement.
29 NAT IMG agreed to proceed with
Phase 1 (IMG/46 SoD, para 4.23)
Follows Task 27
Operator Notification of | Phase 2- TBD NAT PROVIDER STATES [ NAT SOG Announce decision to implement. See
30 |decision to implement Task 29
COMPLETE: AIC published Phase 1
State controller training Pre-trial NAT PROVIDER STATES | NAT SOG States train controllers.
DOMESTIC INTERFACE
STATES

1
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LEAD(S)

NOTE: leads will coordinate

32

Trial

STATES

SUBJECT COMPLETION DATE - A COORDINATION KEY IMPLEMENTATION TASKS
with groups identified in next
column
Aeronautical chart and|At least 2 AIRAC cycles [ NAT PROVIDER STATES | NAT POG NAT TIG 1.  Publish and distribute revised
navigation databases prior to commencement of | DOMESTIC INTERFACE | NAT SOG aeronautical chart and navigation

information. 2. Coordinate with
industry chart providers. Coordination
should be limited only to the
coordination process as ICAO and State
documents are the source material for
aeronautical ~ charts:  third  party
commercial service providers and
operators/users of this information are
responsible for the accuracy of
information on these charts.

Note — Task 18 prepares the work plan
for this task.

This Task is linked to Task 17.

Provider State

33 |automation systems

ATC

Pre-trial

NAT PROVIDER STATES
DOMESTIC INTERFACE
STATES

NAT SOG

Modify ATC automation systems and
programs, as necessary.
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LEAD(S)

NOTE: leads will coordinate

SUBJECT COMPLETION DATE ; A COORDINATION KEY IMPLEMENTATION TASKS
with groups identified in next
column
Formally —agree target | Phase 1 =Complete NAT SPG NAT IMG, NAT SOG Target date for implementation of each
Implementation Dates Phase 2 -— ongoing. Phase of RLatSM.
35 4/01/2018 TBC Phase 2 target date to be determined no
Phase 3 - later than NAT SPG/52, proposed date
10 November 2016 AIRAC (NAT
ATMG/46 SoD, para 3.7)
Post implementation | Commencement of trial NAT POG, NAT TIG, NAT | NAT SOG ONGOING
monitoring DLMA, NAT CMA, NAT Conduct post-implementation
PROVIDER STATES monitoring of success criteria and
convene specialists as necessary for
36 monitoring.

Task 28 refers

Note: GOLD performance monitoring
is carried out as part of the NAT PBCS
plan and NAT DLMA
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APPENDIXM — PROPOSAL FOR AMENDMENT TO NAT SUPPS, CONCERNING LATERAL AND
LONGITUDINAL SEPARATION MINIMUM BETWEEN PBCS COMPLIANT ADS-C EQUIPPED AIRCRAFT IN

THE SANTA MARIA OCEANIC FIR

(paragraph 5.3.3 refers)

1. Insert the following in NAT SUPPs, Chapter 6, AIR TRAFFIC SERVICES, 6.2 SEPARATION,
Section 6.2.1.1, a); and

2. Delete the following in NAT SUPPs, Chapter 6, AIR TRAFFIC SERVICES, 6.2 SEPARATION,
Section 6.2.1.1, b) and Section 6.2.2.3 a):

6.2.1 Lateral
(P-ATM — Chapter 5)

6.2.1.1 Minimum lateral separation shall be:

a)

b)

42.6 km (23 NM) between aircraft operating within the control area of the Gander Oceanic
FIR, Reykjavik Oceanic FIR, Santa Maria Oceanic FIR and Shanwick Oceanic FIR. This
minima is applied in accordance with 5.4.1.2.1.6 b) of the PANS-ATM and provided that the
following conditions are met:

1) communication — CPDLC RCP 240 in accordance with 3.1.1.1;

2) navigation — RNP 4 in accordance with 4.1.2.1; and
3) surveillance — ADS-C RSP 180 in accordance with 5.1.1.1.

55.5 km (30NM) between aircraft operating within the control area of the New York
Oceanic East FIR and-Santa-Maria-OceanicFIR provided that the following conditions are
met:

1) communication — CPDLC RCP 240 in accordance with 3.1.1.1;
2) navigation — RNP4 in accordance with of 4.1.2.1; and
3) surveillance — ADS-C RSP 180 in accordance with 5.1.1.1.

6.2.2 Longitudinal
(P-ATM — Chapter 5)

6.2.2.2 Minimum longitudinal separation based on time between non-turbo-jet aircraft shall be 30 minutes.

6.2.2.3 Performance-based longitudinal separation minima shall be:

a)

93 km (50 NM) between aircraft operating within the control area of the New York Oceanic
East FIR and-Santa—Maria—Oceanic—FIR in accordance with the provisions in 5.4.2.9 of the
PANS-ATM provided that the following conditions are met:

1) communication — CPDLC RCP 240 in accordance with 3.1.1.1;

2) navigation — RNP 10 or RNP 4 in accordance with 4.1.1.1 or 4.1.2.1; and

3) surveillance — ADS-C RSP 180 in accordance with 5.1.1.1.
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APPENDIXN — PROPOSAL FOR AMENDMENT TO NAT SUPPS, CONCERNING NAT REGION RCF
PROCEDURE

(paragraph 5.4.1 refers)

1. Delete the following in NAT SUPPs, Chapter 3 — Communications, Section 3.5.2:

3.5.2 HF operations
(A10, Vol. Il — Chapter 5)

2. Insert the following in NAT SUPPs, Chapter 9 — Special Procedures, Section 9.3:

9.3 AIR-GROUND COMMUNICATION FAILURE
(A2 — Chapter 3; P-ATM — Chapter 15; P-OPS, Vol. I)

Note.— The following procedures are intended to provide general guidance for aircraft operating
into or from the NAT Region experiencing a communications failure. These procedures are intended to
complement and not supersede Annex 2, the PANS-ATM and State procedures/regulations. It is not possible
to provide guidance for all situations associated with a communications failure.

General

9.3.1 The pilot shall attempt to contact either another aircraft or any ATC facility and inform it of the
difficulty and request that information be relayed to the ATC facility with whom communications are
intended.

Communications failure prior to entering NAT Region

9.3.2 If operating with a received and acknowledged oceanic clearance, the pilot shall enter oceanic
airspace at the cleared oceanic entry point, level and speed and proceed in accordance with the received and
acknowledged oceanic clearance. Any level or speed changes required to comply with the oceanic clearance
shall be completed within the vicinity of the oceanic entry point.

9.3.3. If operating without a received and acknowledged oceanic clearance, the pilot shall enter oceanic
airspace at the first oceanic entry point, level and speed, as contained in the filed flight plan, and proceed via
the filed flight plan route to landfall. That first oceanic level and speed shall be maintained to landfall.

Communications failure prior to exiting NAT Region — Cleared on filed flight plan route

9.3.4 The pilot shall proceed in accordance with the last received and acknowledged oceanic clearance,
including level and speed, to the last specified oceanic route point, normally landfall, and then continue on
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the filed flight plan route. The pilot shall maintain the last assigned oceanic level and speed to landfall and,
after passing the last specified oceanic route point, shall conform with the relevant State
procedures/regulations.

Communications failure prior to exiting NAT Region — Cleared on other than filed flight plan route

9.3.5 The pilot shall proceed in accordance with the last received and acknowledged oceanic clearance,
including level and speed, to the last specified oceanic route point, normally landfall. After passing this
point, the pilot shall conform with the relevant State procedures/regulations and rejoin the filed flight plan
route by proceeding, via the published ATS route structure where possible, to the next significant point
ahead as contained in the filed flight plan.

Note.— The relevant State procedures/regulations to be followed by aircraft in order to rejoin its filed flight
plan route are specified in detail in the appropriate national Aeronautical Information Publication.

Procedures to follow when unable to obtain an oceanic clearance using HF communications

9.3.6  Aircraft experiencing radio communication failure shall maintain their current flight level, route and
speed to the Oceanic exit point. Thereafter, it shall follow the radio communication failure procedure
applicable for that airspace.

Note.— In this context, the current flight level is the last cleared level unless the preceding units’
radio communication failure procedure dictates otherwise. In all cases, aircraft should stay in level flight in
the oceanic area. Current speed should be the initial oceanic Mach number in the flight plan, if the aircraft
does not have a speed clearance.
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NAT ANP, VOLUME |11
PART 0 - INTRODUCTION

1. INTRODUCTION

11 The background to the publication of ANPs in three volumes is explained in the Introduction
in Volume I. The procedure for amendment of Volume Il is also described in Volume 1. Volume Il
contains dynamic/flexible plan elements related to the implementation of the air navigation system and its
modernization in line with the ICAO Aviation System Block Upgrades (ASBUSs) and associated technology
roadmaps described in the Global Air Navigation Plan (GANP).

1.2 The information contained in VVolume I11 is related mainly to:
e Planning: objectives set, priorities and targets planned at regional or sub-regional levels;
o Implementation monitoring and reporting: monitoring of the progress of implementation

towards targets planned. This information should be used as the basis for reporting purposes
(i.e.: global and regional air navigation reports and performance dashboards); and/or

e Guidance: providing regional guidance material for the implementation of specific
system/procedures in a harmonized manner.

13 The management of Volume 11 is the responsibility of the North Atlantic Systems Planning
Group (NAT SPG).

14 Volume Il should be used as a tool for monitoring and reporting the status of
implementation of the elements planned here above, through the use of tables/databases and/or references to
online monitoring tools, as endorsed by NAT SPG. The status of implementation is updated on a regular
basis as endorsed by the NAT SPG.

2. AVIATION SYSTEM BLOCK UPGRADES (ASBUs), MODULES AND ROADMAPS

2.1. The ASBU Modules and Roadmaps form a key component to the GANP, noting that they
will continue to evolve as more work is done on refining and updating their content and in subsequent
development of related provisions, support material and training.

2.2. Although the GANP has a worldwide perspective, it is not intended that all Block Upgrade
Modules are required to be applied in every State, sub-region and/or region. Many of the Block Upgrade
Modules contained in the GANP are specialized packages that should be applied only where the specific
operational requirement exists or corresponding benefits can be realistically projected. Accordingly, the
Block Upgrade methodology establishes an important flexibility in the implementation of its various
Modules depending on a region, sub-region and/or State’s specific operational requirements. Guided by the
GANP, ICAO NAT regional, sub-regional and State planning should identify Modules which best provide
the needed operational improvements.
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NAT ANP, VOLUME |11
PART I - GENERAL PLANNING ASPECTS (GEN)

1. PLANNING METHODOLOGY

11 Guided by the GANP, the regional planning process starts by identifying the homogeneous
ATM areas, major traffic flows and international aerodromes. An analysis of this data leads to the
identification of opportunities for performance improvement. Modules from the Aviation System Block
Upgrades (ASBUs) are evaluated to identify which of those modules best provide the needed operational
improvements. Depending on the complexity of the module, additional planning steps may need to be
undertaken including financing and training needs. Finally, regional plans would be developed for the
deployment of modules by drawing on supporting technology requirements. This is an iterative planning
process which may require repeating several steps until a final plan with specific regional targets is in place.
This planning methodology requires full involvement of States, service providers, airspace users and
other stakeholders, thus ensuring commitment by all for implementation.

12 Block 0 features Modules characterized by technologies and capabilities which have already
been developed and implemented in many parts of the world today. It therefore features a near-term
availability milestone, or Initial Operating Capability (10C), of 2013 for high density based on regional, sub-
regional and State operational need. Blocks 1 through 3 are characterized by both existing and projected
performance area solutions, with availability milestones beginning in 2018, 2023 and 2028 respectively.

2. REVIEW AND EVALUATION OF AIR NAVIGATION PLANNING

2.1, The progress and effectiveness against the priorities set out in the regional air navigation
plans should be annually reported, using a consistent reporting format, to ICAQ.

2.2. Performance monitoring requires a measurement strategy. Data collection, processing,
storage and reporting activities supporting the identified global/regional performance metrics are
fundamental to the success of performance-based approaches.

2.3. The air navigation planning and implementation performance framework prescribes
reporting, monitoring, analysis and review activities being conducted on a cyclical, annual basis. An Air
Navigation Reporting Form (ANRF) reflecting selected key performance areas as defined in the Manual on
Global Performance of the Air Navigation System (ICAO Doc 9883) has been developed for each ASBU
Module. The ANRF is a customized tool which is recommended for the application of setting planning
targets, monitoring implementation, and identifying challenges, measuring implementation/performance and
reporting. If necessary, other reporting formats that provide more details may be used but should contain as a
minimum the elements described in the ANRF template. A sample of the ANRF is provided in Appendix A.
A sample Template of a planning table which may be used to show the elements planned in an ICAO region
is provided in Appendix B.

3. REPORTING AND MONITORING RESULTS

3.1 Reporting and monitoring results will be analyzed by the PIRGs, States and ICAO
Secretariat to steer the air navigation improvements, take corrective actions and review the allocated
objectives, priorities and targets if needed. The results will also be used by ICAO and aviation partner
stakeholders to develop the annual Global Air Navigation Report. The report results will provide an
opportunity for the international civil aviation community to compare progress across different ICAO
regions in the establishment of air navigation infrastructure and performance-based procedures.

Page 1-2
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3.2 The reports will also provide the ICAO Council with detailed annual results on the basis of
which tactical adjustments will be made to the performance framework work programme, as well as triennial
policy adjustments to the GANP and the Block Upgrade Modules.

3.3 Table GEN I111-1 contains a minimum set of Implementation Indicator(s) for each of the
eighteen ASBU Block 0 Modules necessary for the monitoring of these Modules (if identified as a priority
for implementation at regional or sub-regional level). These indicators are intended to enable comparison
between ICAQO Regions with respect to ASBU Block 0 Modules and will apply only to commonly selected
ASBU Modules. All regions/PIRGs reserve the right to select the ASBU Modules relevant to their needs and
to endorse additional indicators, as deemed necessary. No reporting is required for ASBU Block 0 Modules
that have not been selected.

Note: The priority for implementation as well as the applicability area of each selected
ASBU Block 0 Module is to be defined by the NAT SPG. This should be reflected in Part Il — Air Navigation
System Implementation.
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TABLE GEN I11-1 - IMPLEMENTATION INDICATOR(S) FOR EACH ASBU BLOCK 0 MODULE

Explanation of the Table

1 Block 0 Module Code
2 Block 0 Module Title
3 High level Implementation Indicator
4 Remarks Additional information as deemed necessary.
Mg: duele Module Title Implementation Indicator Remarks
1 2 3 4
Optimization of |, . . .
BO- Approach  Procedures % Iof international aer(()jdrom(?fj f(ljavm%
APTA | including vertical at least one runway end provided wit
. APV Baro-VNAYV or LPV procedures
guidance
1. Not to be considered
for the first reporting
Increased Runway | % of applicable international cycles due to lack of
BO- Throughput through | aerodromes  having  implemented maturity.
WAKE | Optimized Wake | increased runway throughput through (2. List of ADs to be
Turbulence Separation optimized wake turbulence separation established through
regional air navigation
agreement.
1. Not to be considered
for the first reporting
Improve Traffic flow | , . . . cycles due to lack of
BO- through Runway %  of appllca_ble _mternatlonal maturity.
. aerodromes  having  implemented .
RSEQ | Sequencing AMAN / DMAN 2. List of ADs to be
(AMAN/DMAN) established through
regional air navigation
agreement.
Safety and Efficiency of | %  of  applicable international List .Of ADs to be
BO- £ ; NS established through
SURE Surface Operations (A- | aerodromes having implemented A- regional air navigation
SMGCS Level 1-2) SMGCS Level 2
agreement.
Imoroved Airport % of applicable international | List of ADs to be
BO- prov P aerodromes  having  implemented | established through
Operations through | . . . . . .
ACDM - improved airport operations through | regional air navigation
Airport-CDM .
airport-CDM agreement.
Increased - % of FIRs within which all applicable
Interoperability, .
- .. | ACCs have implemented at least one
BO-FICE | Efficiency and Capacity | . .
interface to use AIDC / OLDI with
through Ground-Ground . .
| . neighbouring ACCs
ntegration
?herrc:/ljci Improv[()aim;etgt - % of States having implemented an
BO- | e &l AIXM based AIS database
DATM . - % of States having implemented
Information oMS
Management
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Mé)c? due!e Module Title Implementation Indicator Remarks
1 2 S 4
Meteorological - % of States having implemented
BO- information supporting | SADIS / WIFS
AMET | enhanced  operational | - % of States having implemented
efficiency and safety QMS
go- | !mproved  Operations |, ¢ o in which FUA s
through Enhanced En- | .
FRTO - . implemented
Route Trajectories
Improved Flow
BO- Performance  through | % of FIRs within which all ACCs
NOPS | Planning based on a | utilize ATFM systems
Network-Wide view
% of FIRs where ADS-B OUT and/or Not to be considered
BO- Initial capability for | MLAT are implemented for the for the first reporting
ASUR | ground surveillance provision of surveillance services in cycles due to lack of
identified areas. maturity.
Not to be considered
BO- Air Traffic Situational | % of States having implemented air for the first reporting
ASEP | Awareness (ATSA) traffic situational awareness cycles due to lack of
maturity.
:)mt?;?:ﬁqd flﬁcrftessleveﬁz Not to be considered
BO- P 9 % of FIRs having implemented in-trail for the first reporting
through  climb/descent
OPFL . procedures cycles due to lack of
procedures using ADS- .
B maturity.
BO- % of States requiring carriage of
ACAs | ACAS Improvements | A=A with TCAS 7.1 evolution)
BO- Increased Effectiveness | % of States having implemented
SNET of Ground-Based Safety | ground-based  safety-nets (STCA,
Nets APW, MSAW, etc.)
Improved Flexibility | - % of international aerodromes /
P - Y| TMAs with PBN STAR implemented
B0O-CDO | and Efficiency in| £i onal
Descent Profiles (CDO) | - % of internationa aerodromes/TMA
where CDO is implemented
Improved Safety and
Efficiency through the | % of FIRs utilising data link en-route
BO-TBO | ... o . : _
initial application of | in applicable airspace
Data Link En-Route
{Ijlrr:\é)roved Elf?‘i((::)(;rlllcty - % of international aerodromes /
. Y| TMAs with PBN SID implemented
BO-CCO | Departure  Profiles - . .
) . - % of international aerodromes/TMA
Continuous Climb where CCO is implemented
Operations (CCO) P
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Appendix A
SAMPLE TEMPLATE
1. AIR NAVIGATION REPORT FORM (ANRF)
(This template demonstrates how ANRF to be used.
The data inserted here refers to ASBU B0-05/CDO as an example only)

Regional and National planning for ASBU Modules

2. REGIONAL/NATIONAL PERFORMANCE OBJECTIVE - B0-05/CDO:
Improved Flexibility and Efficiency in Descent Profiles

Performance Improvement Area 4:
Efficient Flight Path — Through Trajectory-base¢/Jperations

3. ASBU B0-05/CDO: Impact on Main Key Performa reas (K 2A)

Access & Capacity ‘ By \cy | | snvironment Safety
Equity
Applicable N N T Y Y Y
4. ASBU B0-05/CDO: Playn, Targety «nd Implementation Progress
¢ \ 7 6. Targets and implementation progress
SOEIEmEine (Ground and Air)
1.CDO
2. PBN STARs
7.1.%28U B0-05/CDO: Implementation Challenges
Nz Implementation Area
Elements
Ground Avionics Procedures Operational
system Implementation Availability Approvals
Implementation
1.CDO
2. PBN STARs
NAT ANP, Volume Il Part | June 2018
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8. Performance Monitoring and Measurement
8A. ASBU B0-05/CDO: Implementation Monitoring

Elements Performance Indicators/Supporting Metrics

1.CDO Indicator: Percentage of international aerodromes/TMAS with
CDO implemented

Supporting metric: Number of international aerodromes/TMAs
with CDO implemented

2. PBN STARs Indicator: Percentage of international aerodromes/TMAS with
PBN STARs implemented

Supporting metric: Number of iZzemational aerodromes/TMAS
with PBN STARs implement” <

8. Performance Monitoring ana \sureme
8 B. ASBU B0-05/CDO: P__ ™any, Wnitg-ing

Key Performance Areas V" area /licable, _sicate qualitative Benefits,
(Out of eleven KPAs, for the present
until experienced gained, only five have
been selected for reporting through

ANRF) \ -

Access & Equity No\\app Y

Capacity | oplicdole

Efficiency | CoStweavings through reduced fuel burn. Reduction in the
wanber of required radio transmissions.

Environment Keduced emissions as a result of reduced fuel burn

Safety % More consistent flight paths and stabilized approach paths.
Reduction in the incidence of controlled flight into terrain
(CFIT).

9. Identification o1~ =drmance metrics: It is not necessary that every module contributes to all of the
five KPAs. Consequeritly, a limited number of metrics per type of KPA, serving as an example to measure
the module(s)’ implementation benefits, without trying to apportion these benefits between module, have
been identified on page 5. For the family of ASBU modules selected for air navigation implementation,
States/Region to choose the applicable performance (benefit) metrics from the list available on page 5.
This approach would facilitate States in collecting data for the chosen performance metrics.
States/Region, however, could add new metrics for different KPAs based on maturity of the system and
ability to collect relevant data.
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AIR NAVIGATION REPORT FORM
HOW TO USE - EXPLANATORY NOTES

1. Air Navigation Report Form (ANRF): This form is nothing but the revised version of Performance
Framework Form that was being used by Planning and Implementation Regional Groups
(PIRGs)/States until now. The ANRF is a customized tool for Aviation System Block Upgrades
(ASBU) Modules which is recommended for application for setting planning targets, monitoring
implementation, identifying challenges, measuring implementation/performance and reporting. Also,
the PIRGs and States could use this report format for any other air navigation improvement
programmes such as Search and Rescue. If necessary, other reporting formats that provide more
details may be used but should contain as a minimum the elements described in this ANRF template.
The results will be analysed by ICAO and aviation partners and utilized in the Regional Performance
Dashboards and the Annual Air Navigation Report. The conclusions/om the Air Navigation Report
will serve as the basis for future policy adjustments, aiding safety pZdcticdiity, affordability and global
harmonization, amongst other concerns.

2. Regional/National Performance objective: In the ASBU methot ¢, the gerformance objective
will be the title of the ASBU module itself. Fwithermore, ina alongside corresponding
Performance Improvement area (PIA).

3. Impact on Main Key Performance Areas: Vo5,  Te ac, wmeat of a globally interoperable ATM
system is a clear statement of the aecty pns/bern, 4 to the ATM community. The
expectations/benefits are referred to elgven®, S« formanc.” Areas (KPAS) and are interrelated and
cannot be considered in isolation 2 all ‘&, “ecessary for the achievement of the objectives
established for the system as a whow,  “ould by, Zd that while safety is the highest priority, the
eleven KPAs shown below are in a\on, “cal o'der as they would appear in English. They are
access/equity; capacity; cos’ swveniss; s, aicy; environment; flexibility; global interoperability;
participation of ATM coimmi v ctabl4ty; safety; and security. However, out of these eleven

KPAs, for the present, only fiveNavese, 1 selected for reporting through ANRF, which are Access &
Equity, Capacity, "™ficiency, Envitonment and Safety. The KPAs applicable to respective ASBU

module are to be idt v markisg Y (Yes) or N (No). The impact assessment could be extended
to more than five KF\S™ d above if maturity of the national system allows and the process is
availablezwin the Si¥<"to crsect the data.

4, Planni nd #nplementation Progress: This section indicates planning targets and status
of progress=ifi the 1) jplementation of different elements of the ASBU Module for both air and ground
segments.

5. Elements related to ASBU module: Under this section list elements that are needed to implement the
respective ASBU Module. Furthermore, should there be elements that are not reflected in the ASBU
Module (example: In ASBU B0-80/ACDM, Aerodrome certification and data link applications D-
VOLMET, D-ATIS, D-FIS are not included; Similarly in ASBU B0-30/DAIM, note that WGS-84 and
eTOD are not included) but at the same time if they are closely linked to the module, ANRF should
specify those elements. As a part of guidance to PIRGs/States, every Regional ANP will have the
complete list of all 18 Modules of ASBU Block 0 along with corresponding elements, equipage
required on the ground and in the air as well as metrics specific to both implementation and
performance (benefits).

6. Targets and implementation progress (Ground and Air): Planned implementation date
(month/year) and the current status/responsibility for each element are to be reported in this section.
Please provide as much details as possible and should cover both avionics and ground systems. This
ANRF being high level document, develop necessary detailed action plan separately for each
element/equipage.
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Implementation challenges: Any challenges/problems that are foreseen for the implementation of
elements of the Module are to be reported in this section. The purpose of the section is to identify in
advance any issues that will delay the implementation and if so, corrective action is to be initiated by
the concerned person/entity. The four areas, under which implementation issues, if any, for the ASBU
Module to be identified, are as follows:

Ground System Implementation:
Avionics Implementation:
Procedures Availability:
Operational Approvals:

Should be there no challenges to be resolved for the implementation of ASBU Module, indicate as “NIL”.

8.

Performance Monitoring and Measurement: Performance monitorip” and measurement is done
through the collection of data for the supporting metrics. In other,«0rds, metrics are quantitative
measure of system performance — how well the system is fup ing \The anetrics fulfil three
functions. They form a basis for assessing and monitoring the provisiy, “@&%"M s Vices, they define
what ATM services user value and they can provide comman criteria To, st be«fit analysis for air
navigation systems development. The Metrics are of two #” tes:

A. Implementation Monitoring: Under this sectian, thy,  “cator s gported by the data collected
for the metric reflects the status of impleZaem, n of ar’s of the Module. For example-
Percentage of international aerodromes CDy simplemy «€d. This indicator requires data for
the metric “number of international sicrodre with CDO".

B. Performance Monitoring: The mii,  \this s&, _« allows to asses benefits accrued as a result
of implementation of the madule. Wae%,  €its erexpectations, also known as Key Performance
Areas (KPAS), are inter ad_¢anne considered in isolation since all are necessary for
the achievement of the obj <live hlist.éd for the system as a whole. It should be noted that
while safety is the highest piarity, tw eleven KPAs shown below are in alphabetical order as
they would appe, i _English. ey are access/equity; capacity; cost effectiveness; efficiency;
environment;  fli glob4 interoperability; participation of ATM community;
predictakility; safey; 2. arity. However, out of these eleven KPAs, for the present until
exper/<iiced, gainet AOnly «iive have been selected for reporting through ANRF, which are
Acc 5s & Fawity Chnacity, Efficiency, Environment and Safety. Where applicable, mention
quai s L4der this section.

Identification ¢™=e=Zdrmance metrics: It is not necessary that every module contributes to all of the
five KPAs. Consejuently, a limited number of metrics per type of KPA, serving as an example to
measure the module(s)’ implementation benefits, without trying to apportion these benefits between
module, have been identified on page 6. For the family of ASBU modules selected for air navigation
implementation, States/Region to choose the applicable performance (benefit) metrics from the list
available on page 6. This approach would facilitate States in collecting data for the chosen
performance metrics. States/Region, however, could add new metrics for different KPAs based on
maturity of the system and ability to collect relevant data.
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Appendix B - Main Planning Table Template
Objectives Priorities and targets Reference
ASBU Applicabl Supportin
module eornot | Region Priority pp;
sand | Performanc in al allocate | Target(s . .
Bloc | element e [Region] | plannin Enabler d )in Indicator( | Planning
S . . S) Document
k S Improveme | (Yes/No) g in [Region / Metric(s) | (ANRF
Enabler nt Area element [Region ] other) '
S S ]
S\
NAT ANP, Volume 11l Part | June 2018
June 2018

NATSPG54 Rpt AppO_ANP Volume 111 - 2017.docx



0-13 North Atlantic Systems Planning Group — Appendix O 0-13

Page 11-1

NAT ANP, VOLUME 111
PART Il — AIR NAVIGATION SYSTEM/ASBU IMPLEMENTATION

Published as part of a-the NAT GANP/ASBU annual implementation status report
(https://www.icao.int/EURNAT/Pages/EUR-and-NAT-Document.aspx)
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3. TCAC
forecasts
4
— Aerod | ISLPO BIKGNO,CAN UK IRLUS
rome warnings
55— Wind
shearwarnings | ISLPO CANUK DKLIRLUS NO
and-alerts
6-
ISL,DKHRLUS;NO;
—SIGM CAN
UK.PO
ET
7. Other
OPMET
DK CAN
(METAR; PO
SPEGCI—and/or
TAF)
88— OQMS ISLDKHRLUS;NO;
CAN
for-MET UK.PO
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leaslemonmien - Sinius
Need -Analysis
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Elements
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—Mediu
m—Ferm Plhlo L 1SLPO USHRL,CAN
Confliet—Alert
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— Proce
1SEIRL;
dure changes DK,NO,CANUK us
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2. Route
ISLIRL
changes  to DK,NO,CANUK us
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NAT -Service Development Roadmap(NAT-SDR)
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