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Automation Harmonization 

• Support for bilateral solutions & user collaboration 
needed to ensure automation compatibility as 
interface systems evolve 

• Solutions must provide extensible compatibility with 
our North American & international neighbors 

• Goal is to extend operational efficiencies through 
contiguous  computer-to-computer coordination 
across country and system boundaries  
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Automation Benefits 

• Our customers’ safety and efficiency interests extend beyond the 
borders of our airspace system. Operational efficiencies gained in 
our airspace extends automation borders as aircraft travel into other 
regions and transit service providers. Provides direct benefit to 
border ARTCCs, indirect to all ARTCCs 

• Traditional benefits from automation include: 
– Reduced workload for controllers; 
– Reduction of readback/hearback errors during coordination; 
– Reduced  “controller to controller” coordination errors; and 

language barrier issues 
– Enabler for  performance based navigation initiatives  and 

emerging technologies with automation 
– Voiceless coordination 
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Extending US automation beyond our borders with 
interfaces - NAM Cross Border Interfaces 
• Within North American Aviation Trilateral (NAAT/5) Canada, Mexico & U.S. agreed 

to cooperate on development of seamless interface between countries and 
automation systems. North American Common Coordination Interface Control 
Document (NAM ICD) was adopted as guidance document 

• NAM ICD defines message formats for implementation of interfaces between 
automation systems: 

– U.S. & Canada, 6 Area Control Centers, 5 ARTCCs 
– U.S. & Mexico, 3 Area Control Centers, 3 ARTCCs 
– U.S. & Cuba Miami ARTCC  to Havana Area Control Centre 
– U.S. & Dominican Republic, Miami ARTCC to Santo Domingo Area Control 

Centere 
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NAM ICD Evolved from ICAO 4444, AIDC ICDs 

ICAO 4444 ICAO 
4444 ICAO 4444 

PAN ICD (NAT & APAC) 
  AIDC ICDs 
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NAM ICD Current Version ‘E’ 
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NAM ICD Version F - 2020 

6 
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NAM ICD Message Classes Overview 

• Class 1 Capabilities 
– Active flight plans for IFR Flights (via CPL) 
– Proposed flight plans for IFR flights (via FPL) – where agreed between ANSPs 
– Logic Accept Message (LAM) 

 
• Class 2 Capabilities 

– Filed flight plans for IFR flights (via FPL and EST) 
– Modifications to CPL/FPLs that were activated by an EST (via MOD) 
– Modification of an FPL (via CHG) 
– Cancellation of CPL/FPLs (via CNL) 
– Logical Reject Message (LRM) 

 
• Class 3 Capabilities – Handoff  

– Radar Handoff (via RTI, RTU, RTA, RLA) 
– Interface Management Messages - IRQ, IRS ,TRQ ,TRS, ASM  
– Point Outs (via POI, POA, POJ) 
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Cross Border Handoffs Project Initially includes 
Canada and the US between CAATS and ERAM  
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2020 Automation Infrastructure ERAM Enhancements 2 
Cross Border Handoffs Initiative 

• Automated ‘voiceless’ transfer of control between U.S. and 
Canada helps shift the controller’s workload from manually 
intensive coordination tasks and focus on job-related tasks 
 

• Performance Enabler 
– 24 X 7  Handoff capability provides controller benefits to 

existing automated data exchange between countries 
  

– Evolves Class II Interface to Class III 
 

• Preserves the five miles cross border separation standard 
currently used between U.S. and Canada at 11 individual ARTCC-
ACC interfaces 
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Automation Infrastructure ERAM Enhancements 2 
Cross Border Handoffs 
• Automated ‘voiceless’ transfer of control between US and Canada 

is scheduled in two phases 
 
– SIG 1814 consisting of infrastructure communications 

enhancements and ERAM-CAATS system to system 
messaging is scheduled for deployment in 2020-21 

– SIG 1815 consisting of new handoff messages  and the legacy 
NAM ICD messages which will travel on the communications 
infrastructure enhancements between ERAM-CAATS is 
scheduled for deployment in 2021-22 
 



11 Federal Aviation 
Administration 
Federal Aviation 
Administration 

Automation Interface and Radar Handoff Update  
ICAO NACC AIDC/NAM ICD Meeting 

Handoff Developmental Interest Items  

• NAM Telecommunication - Direct Connectivity Required  
– Due to real time handoff messaging per NAM ICD 

 
•  ICD Messages should be software selectable to maintain flexibility 

with adjacent ANSPs 
 

•  First Order Dependency of Interface Messages 
– CPL Success Required/ FPL-EST Success Required then 

Handoff Sequence RTI – RLA – RTU - RTA 
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NAM ICD Communications Extract Any interface exchanging radar/surveillance position data, 
including radar handoffs, shall not use AFTN 
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Cross Border Communication 

• Upgrade current AFTN to Internet Protocol (IP) and AMHS service 
– Direct IP service through NADIN MSN Replacement required 

• Load balancer is scheduled to extend the IP support for the ERAM 
– CAATS interfaces to NAV CANADA and SENEAM interfaces 
within the near term; testing is being planned for 2019 and 
implementing existing Class I and II messages using the new 
communications infrastructure to include the new system 
messages will be deployed 2020-2021 
 

• MEVA III is being looked at to support enhanced capabilities 
between the U.S. and NACC partners for future interface support 
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Communications Interface Control Document and 
Interface Requirements Document   
 
• Interface Requirements Document (IRD) NAS-IR-82422100 was 

prepared in accordance with FAA-STD-025f. It provides the 
requirements to support Direct TCP/IP interfaces between the En 
Route Automation Modernization (ERAM) system and Non-US 
ACC systems via the FAA NAS Enterprise Security Gateway 
(NESG) and the FAA Telecommunications Infrastructure (FTI). 

 

• Interface Control Document (ICD) NAS-IC-82422100 was 
prepared in accordance with FAA-STD-025f. It specifies the design 
characteristics to support Direct TCP/IP interfaces (NAM Direct IP) 
between the En Route Automation Modernization (ERAM) system 
and Non-US Area Control Center (ACC) systems via the FAA NAS 
Enterprise Security Gateway (NESG) and the FAA 
Telecommunications Infrastructure (FTI). 
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Planned TCP/IP Messaging Connections 



16 Federal Aviation 
Administration 
Federal Aviation 
Administration 

Automation Interface and Radar Handoff Update  
ICAO NACC AIDC/NAM ICD Meeting 

NAM ICD Changes (Continued) 

• No changes to NAM ICD Class I or Class II will be required to 
implement Class 1 or II interfaces 

• Canada’s request to adopt the NAM ICD system  interface 
messages within Class 3 functionality was agreed to by the US 
– System messages include:  

• Initialization Request (IRQ)  -  Initiates interface activation  
• Initialization Response (IRS) - Response to IRQ 
• Termination Request (TRQ) - Termination of interface  
• Termination Response (TRS) - Response to TRQ   
• Application Status Monitor (ASM) - Confirms an adjacent system 

is online and working (heartbeat) 
• Logical Acknowledgement (LAM) - Acceptance of message, 

including an ASM 
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NAM Boundary Agreements 

17 
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Attachment 2   CANADA/UNITED STATES BOUNDARY AGREEMENTAGREEMENT 
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NAM ICD Boundary Agreement Examples 

• Examples of some boundary agreement changes will include:  
– Field 07(c) Implementation in RTI, RTU, and POI Messages  

• If the track for the flight does not have an established beacon code, 
RTI messages will not be sent.  

• If the beacon code for a flight in handoff becomes dis-established, 
RTU messages will not be sent.   

• RTU messages will resume if the beacon code becomes established 
while the flight is in handoff 
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Examples of some boundary agreement changes will 
include (cont) 
• Field 32 Implementation in RTI, RTU, and POI Messages  

– Field 32, including all subfields, is included in RTI, RTU, and POI 
messages 

– If the track for the flight being handed off or pointed out does not have 
an established ground speed, Field 32(c) will be set to N9999.   

– If the track for the flight being handed off or pointed out does not have 
an established heading, Field 32(d) will be set to 99999.   

– If the track for the flight does not have an established reported 
altitude, RTI and POI messages will not be sent.   

– If the reported altitude for a flight in handoff becomes dis-established, 
RTU messages will not be sent.  RTU messages will resume if the 
reported altitude becomes established while the flight is in handoff. 
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Attachment 2   CANADA/UNITED STATES BOUNDARY  AGREEMENT 
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2.17 RTA 

In support of Controller Pilot Data Link Communications (CPDLC), NAV CANADA and the FAA have 
agreed to add field 31c as an optional field in the RTA.  Field 31c will contain the information necessary 
to build and uplink a Contact (uM117) message to the aircraft to transfer voice communications to the 
new controlling facility and sector. 

Field 31c will always be included in an RTA message to accept a handoff.  Field 31c will not be included 
in an RTA message to retract a handoff. 

Field 31c will consist of three subfields separated by slash (/) characters: Frequency/Facility 
Name/Facility Function 

Frequency will be 4 – 7 characters in length and will contain either a VHF or HF frequency. 

• VHF frequency is 7 characters in length with units of megahertz (MHz) 
o Format is ddd.ddd 
o Range is 118.000 to 136.975 MHz in increments of 000.025 MHz 

• HF frequency is 4 – 5 characters in length with units of kilohertz (KHz) 
o Format is dddd(d) 
o Range is 2850 – 28000 KHz in increments of 1 KHz 

• A value of 000.000 indicates that no frequency is provided. 

Facility Name will be 3 – 18 characters in length and may contain ASCII digits (0…9), uppercase ASCII 
letters (A…Z), and space characters ( ). 

Facility Function will be a single ASCII digit with 0 meaning Center and 1 meaning Approach. 

The maximum length of Field 31c is increased to 28 characters. 

- Frequency 
- Facility 

Name 
- Facility 

Function 
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9 07 INVALID SSR MODE Yes No Returned if syntax check of 
field 7a fails or the SSR 
mode in Field 07b of an RTI 
message is not "A". 

10 07 INVALID SSR CODE No No Reject is for the SSR code 
not being a 4 digit octal.   

11 08 INVALID FLIGHT RULES No     

12 08 INVALID FLIGHT TYPE No     

13 09 INVALID AIRCRAFT MODEL No     

14 09 INVALID WAKE 
TURBULENCE CATEGORY 

No     

15 10 INVALID CNA EQUIPMENT 
DESIGNATOR 

No     

16 10 INVALID SSR EQUIPMENT 
DESIGNATOR 

No     

17 13, 16 INVALID AERODROME 
DESIGNATOR 

No   Applies to CHG an MOD 
that amends Field 13a or 
16a to “ZZZZ” without 
there being a valid DEP/ or 
DEST/ indicator. 

18 13 INVALID DEPARTURE 
AERODROME 

Yes No Returned if syntax check of 
field 13a fails 

19 16 INVALID DESTINATION 
AERODROME 

Yes No Returned if syntax check of 
field 16a fails 

20 17 INVALID ARRIVAL 
AERODROME 

No     
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Conclusion 
 

  

• Safety and efficiency interests extend beyond the borders of our airspace 
and systems. Operational efficiencies gained in our airspace should be 
continuous to the extent possible as aircraft travel into other regions. Taking 
a harmonized approach with other service providers and ATC automated 
systems extends our capabilities 
   

• As our aircraft operators invest in aircraft technology, they expect it to be 
compatible with systems and procedures used by other air navigation 
service providers. Implementing automation enhancements provides an 
increased level of service while standardizing automated data exchange 
technologies and procedures in the region. Sharing the technology and  
automation skills gained is critical to cross-border, regional and multi-
regional interoperability.  
 

• A harmonized system and region cannot be built without developing 
partnerships with our international counterparts. 
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