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AFTN

AIDC

AMHS

CNS/ATM

CPDLC

ATN

ICAO

[P

IPS

MTCU

OSI

UA

Aeronautical Fixed Telecommunication Network
Air Traffic Service Inter-Facility Data
Communication

Air Traffic Service Message Handling System
Communication Navigation Surveillance/

Air Traffic Management

Controller-Pilot Data Link Communications
Aeronautical Telecommunication Network
International Civil Aviation Organization
Internet Protocol

Internet Protocol Suites

Message Transfer and Control Unit

Open System Interface

User Agent

12



[ ~ K
fif P —

SEAMLESS NETWORK
FOR AERONAUTICAL
FIXED SERVICE (AFS)

Presentation to: Representatives
from Taiwanese CARA

Date: Ootober 23, 2007

Topics

* Aeronautical Fixed Service (AFS) Background

» Aeronautical Fixed Telecommunication Network
(AFTH) Service

* Air Traffic Service Mezssage Handling System (AMHS)
Service

* Global Transition Plan
* Federal Aviation Administration (FAA) Plan
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Aeronautical Fixed Service
Background

The AFS, as specified in International Civil Aviation
Organization (ICAD) Annex X is designed to provide
communication links between member States to exchange
ﬁigi;h't plans, metearclogical data, NOTAM, and other AT
related messages to support the flight transfers between FIRs.

The AFS is divided inte Air Traffic Control (ATC) voice and
Aeronautical Fixed Telecommunication M rk (AFTN].

The ATC Voice service is compressed into 8 kbps per channel.
It is combined with AFTH service into a voice/data multiplexer.
For example, the service between US and Japan is comprised
of a 84 kbps circuit with voice/data Multiplexer on each site.
There are three § kbps voice channels and two 9.6 kbps
chamnels for AFTH and AIDC.

The ATC voice service will not be addressed in this
presentation since there is no plan to update or replace this
Senvice.

FAA/JCAB ATC Voice and AFTN
Configuration
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AFS Background
AFTN

* The AFTH was implemented in the 1970s and is
based on ASCI which uzes the “store and forward™

function to distribute its messages.

* The AFTH network is based on dedicated circuits
with a data rate of &0 Baud.

* In 19902, the AFTH backbone was replaced by the
X.25 network with dedicated circuits and data rates
up to 9.6 kbps.

* (Over the years, AFTH became the carrier for many
maore services such as Air Traffic Service Inter-
Facility Data Communication (AIDC), Dynamic
Oceanic Tracking System (DOTS), International
Search and Rescue and many other messages to
support ATC activities not covered in ICAD Annex X.

AFS Background
AFTN

ICAD Annex X describes AFTH as a service based on the “store
and forward™ function for cunvezan-:e of text messages using
character-oriented procedures. AFTH messages are forwarded
on a hisp-by-hop basis u5inE?E|pre-nnnﬁ ured routes that are the
most expeditious to affect delivery to the addressee. This
means messages are routed by the application (AFTN switch)
not by the network rowter. This operation is required so that
messages exchanged betwesn adjacent AFTH centers,
including transit messages, are processed, stored and
forwarded to the next A center until the messages have
reached their imtended destination.

AFTH has diversiocn mutinﬁ'.liztﬁ- agreed to by the
administrations operating the communication centers where

thie AFTH switches reside. These lists are statistically
configured and used to immediately rercute traffic in the event
of a circuit cutage in a fully automatic communication center or
to manually reroute fraffic within 10 minutes in a non-fully
automatic communication center.
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AFS Background-AFTN

Under AFTN procedures, the sending station will hold
messages transmitted, and in the event that continuity of
message traffic is not maintained, they are re-transmitted.
Continuity of message traffic is supervised by using sequence
numbers applied to all traffic over a particular channel.

The precedure for tracking of unknown or lost messages has
been refined owver the years._ It reguires the AFTN centers to
manually comntact one another to resolve problems. These
problems cam be easily traced through the dedicated X.25 port
to determine the source of the lost or unknown messages to
eithier the sending or receiving AFTH center.

The Eurgpean regicn adopted a slightly different wversion of
¥_25 called CIEIIﬁ;

To accommodate the incompatibility betwesn X 25 and CIDIN,
Eurcpean States adopted an X_25 interface with other ICAC
regions

AFS Background-AFTN

AFTHN System

EFLE Tew i

'*' Peiridz-Fomi
Lo Camectione
# . 3 APT Bt
Lo tf:.-_,;:ﬂ__ _h&
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FTN European/NAT Region

&

! -

ATN AMHS Background

As defined by ICAQ Doc. 9705, the ATH consists of
two categories:
v Metworks
—  Air to Ground (A/G) Router Network and
—  Ground to Ground (GIG) Rowter Metwork
v Applications

—  Air Traffic Service (ATS) Inter-facility Diata
Communication (AIDC)

— ATS Message Handling System (AMHS)

—  AMHSAFTH Gateway

— Controller Pilot Data Link Communication (CPOLC)
— Directory Service

18




AMHS Description

ICAD Doc %705 distinguishes the service from the set of computing amd
communication resources implemented by ATS organizations to provide
the ATS message handling service. The set of compufing and
communication resources is called the AMHS. For Basic ATS Message
Service, the following AMHS entities are defined:

1.ATS Message Server (M5) - An X400 Message Transfer Agent (M TA)
and oprionally one or more MSs

2ATS Message User Agent (UA) — An X400 U4 designed ro replace the
AFTH Terminals

JAFTHAMHS Gateway — AnMTA and an AFTH specific AL, called a
Meszage Transfer and Conzrol Unit (M TOU with a comesponding Control
Position.

4 CIDINAAMHS Gareway — An MTA and a CIDIN specific AL, called 2
Message Transfer and Congrol Unit (MTCOU) also with & corresponding
Conirol Position. The European reqion has decided to adopt a different
approach during the transition which uses the AMHSAFTN Gareway.

AMHS Description

Initlal AFTH-&MHS Gateway Sysiem

19




AMHS Description

Evolving AMHS

T e s P ———

N Eoa )

AMHS Network

The ICAD Doc. 9705 recommends two options for the
establishing of an AMHS internet .

ATH Router using X.25 subnet: ICAD Asia/Pacific has
adopted this network protocol as their ATH Internet.

ATH Router using IF subnet {requires Sub Metwork
Dependent Convergence Function (SHDCF): The ATH IP
subnet will be able to utilize the Internst Protocol (IP)
network (TCPAP) but requires another ATH IP Subnet to
receive the message due to Inter-Domain Routing

Protocol [IDRP) encapsulated in the message.

The IPS SARPs recommend TCPAP as another
altermative and the IP Router that supports AMHS using
RFC 100652126 is considered

20




ATN Interconnection of
Air/Ground and Ground/Ground Routers

Aeronautical Communication Panel
(ACP) Working Group | Planning

= The ACP has developed an Internet Protocol
Suite (IPS) SARP for Ground-Ground
network.

« This document recommends the use of IPvb
to replace the ATN X.25 network

= This IPS SARP is in the process of being
adopted by ICAO.

« The IPS Transition Guidance Material is
under consideration.

21




Asia/Pacific Regional Planning

= The Asia/Pacific has adopted the ICAO Doc.
9705 to replace its AFTN service.

« |In March 2005, the first AMHS service was
established between Japan and USA

= The Asia/Pacific Regional Facilities and
Services Implementation Document (FASID)
plans for AMHS major backbone to be
deployed by 2008.

Irar-Fagized Taxd Crewactia . .

......... Frw Crsar-Rigionsd Trod Comedion v 113 i Merdh Americe Backbone
— Irre-Fagioml Tomk Cromaction

— — — brw Irex-Ragizesd Trok Do dian
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Asia/Pacific ATN Regional Router Plan

D ATH Dackbans 3lis N
- o Biriksti Chiss Tewsn

ATH Sice

[T BN LFD EER Dok
ATH Backbons Torg i Fnncy (e
ATH Ceanecilen Pri=nimn

CAR/SAM Regional Plan

= In 2006, the CAR/SAM region adopted the
ICAO Doc. 9705 and the IPS SARP to
replace its AFTN service.

= Its approach is to implement IP router with
AMHS and AMHS/AFTN Gateway.

= Many States in this region have obtained
the AMHS and AMHS/AFTN Gateway.

= This region is projecting the first AMHS
service over IP will be in 2008.
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MNotional CAR/SAM Regional ATN
Backbone Architecture

|
=
ic-Ragers Trsk Copuaize CRES AN
Iniis-Rageeral Tresk Commaize

European Regional Plan

= The BEuropean region adopted the ICAO Doc.
9705 and the IPS SARP to replace its AFTN
service.

= The AMHS service between Germany and
Spain has been established.

= The European region has been working

closely with the CAR/SAM major backbone
States to establish AMHS service.

24




Transition Plan

= Some ICAD regions have selscted the ATN as the underlying AMHS
natwork profocols (CLNPTP4) while other regions have selected
IP5-based networks for the AMHS.

= The use of different network protocels in different regions means
that the direct communications bebween any MTA to any other MTA
is mot possible across all ICAQ regions, Direct MTA to
communications is only possible where the MTAs are on networks
using the same communication protocols.

= |nthose cases where different regions are using different network
pmra?gr'i:;li an AMHS MTA must act as the relay between the different
ne 5.

=  The dual operation of AMHS and AFTM will require global address
coordination.

= A well coordinated upgrade of the circuit data rate will be neaded to
support alternative routing.

= The overhead of the AMHS address will require most of the existing
AFTHN circuits to be upgraded.

Transition Plan

Routing Policy should be developed to address the followings:

1. Intra-Regicn MTA routing during the AFTMAMHS transition peried:
Specify the AMHS MTA address controd policy during the transition
between AFTM and AMHS

2. Intra-Region MTA routing at End-State Environment: Specify the
AMHS EFI’A address Ell-n?rl:ﬂ palicy in the End-5tate Environment

3. Inter-Region MTA Routing during fransition period: Specify the
AMHS EFI'I-‘!. address c:un'ﬁn:ul puliEy during ﬂrﬁ-lmnEiti:;Hﬁﬂ the

AFTNIAMHS environment as well as different network protocols

Inter-Reqgion MT.A Routing at End-5tate Environment: Specify the
AMHS MTA address control policy at the End-5tate environment. 1t
is noted that due to network protoeol incompatibility, the transition
pericd may extend for a long pericd.
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Transition Plan-New Requirement

The Binary Univerzal Form Representation (BEUFR)
code was developed by the ICAD OPLINK Fanel.

The BUFR code is used to provide graphic
meteorological data.

The BUFR code can only be distributed by the
AMHS since the AFTH can not support binary
based message.

The BUFR code has been adopted by the WMO and
the ICAQ,

The ICAQ Regional Offices have been analyzing the
BUFR code to determine the impact to AMHS
(AMHS X.500 based Directory Service versus
modifying the MTA).

Transition Plan-IP

Protocol Sfacks for Cumrant AMHS Applications

AMHS
AFPLICATIN

[Hessage Transiar Sgom
“rosantadion Layer

Basakn Leyor
Tra
TP = e L]
TCP
CLHP 1Pud
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Transition Plan-IP
IPvd Intra-Regional and IPvE to External ICAD Regions

Enlwiral Hagior {MRTEN A Hegis

Transition Plan-IP

IPv4 and |PvE Intra-Regional, and IPvE 1@ External ICAD Regions

Enieral Regias CARTTAE Fegiza

FudtP A

------------
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Transition Plan-IP

Protocol Stacks for Transition-Phase AMHS Applications

AMHE
AFPLICATION
{Messaga Transfer Apgani)

Frasantation Layer

Bessian Layer

P | TH]
RFC 1008 RFC 2128
TCP TCP
1Phed 1P

Transition Plan-IP

End State IPvE for Intra-region and Inter-region

Exiwrmal Rsgicn CAHTEAN Hagion
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IP Transition Issues

»  The Technlcal Manual for the 1PS will not be finalized by the Aaronaubical
Communication Panel (&CP) before 2008,

«  The assoclated Guidance Matsrial hag not bean devalopsd by the ACE.

= Initial Impamantat] In the ICA0 E Fagl Ing AMHS
IPV4 I Saparata SuB-regIona, TWo of thase SUD-feona ara MErconnaciad
vla IPvE uging a network adoress and rulu-unltmn_g%m ba: & Wi
Iﬁima@ are corveriad b IPVE acrogs the | & and back i

+  The asronautical communication ||1|:|ua1ra' La., AMHS system providers) has
nrt fully dervalopad the MTA b support | '-I'E g ]

v Many CARSAM membar Statas have al Implamanted the AMHS or will
rapldce the AFTH asnvice In tha naar I'erri-law P

»  The Lsla'Paciflc m#.h:-n needs to work out the network Iguln-nm with
Euwropaan and South american ragions (4TH router or [P router).

« & global AMHS network coordination s regquired te snsure smaoth aparation.
«  Implamanting securlty measures.
«  IPvd acdress I8 not uniformed.

Implementation Documents Needed

IC&0 Raglonal ATHIAMHS Implemantation Documents

e

0] Tisraitor Fian PR T NiTA, Roniing Folicy T Promdmaa

-— o
N 1 L i L 1
P - 1 - P L.
A TH FEoming arckiscsm LTH AAdrmwing Flan Surar Wrngemes Doy farecs
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Evolving ATN Interconnection of
Air/Ground and Ground/Ground Routers
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FAA Position

» The FAA is supporting the development of Internet Protocol
Suite (IP5) SARPS for ground to ground aercnautical data
commumnication.

»  The FAA is moving toward a ground-to-ground IPS for
asromautical data communications.

. E:EIFM will continue to support ATH Open Systems Interface

«  The FAS encourages the use of the IP router as its network
converts from X.25 to IP.
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AMHS Naming

Presented by
James Moulton
AOS-90ONS

= Naming in AMHS may take 2 values
— O/R addresses
— Directory Names

+ Basic AMHS service mandates O/R
addresses
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Py
biiif AMHS Naming Overview

= ATN SARPs were modified in June 2001 to
define a new Common AMHS Addressing
Scheme, and to modify the XF-address
format

= SARPs recommend the Common AMHS
Addressing Scheme

+ ATN AMHS supports 2 types of names
— Common MF-addresses
— XF- addresses

+ XF- addresses are special purpose MF-
addresses for AFTN address translation

+ Other MF-addresses may be defined locally
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XF- Address

+ Consists of a set of attributes:
— country
— admimstration management domain
— private management domam
— organization
— orgamzational umt name

+ Country
— (=
# XX (ITU-T defined non-zoned identifier)
(preferred)
+ Administration Management Domain
— ADMD=
+ICAQ
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i X
!_;fk‘f;'__ XF-address Attributes
= Private Management Domain
- PRMD=
#1 or 2 char country identifier from ICAQ Doc 7910
= Organization
- 0=
+AFTN
+ Organizational Unit
- OUl=
+AFTN 8 character Jocation identifier

MF-Address

= MF-Address is the general purpose AMHS
addressing scheme

+ A standardized MF-Address for AMHS was
adopted at last ATN WG A meeting
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i
it AMHS MF-Address

=3 X (uses ITU-T approved non-country
code for country field)

= ADMD=ICAQO (uses ITU-T approved
organization code)

gt
Bt AMHS MF-Address (2)

+ PRMD=
— AA - first 2 characters of AFTN address as
assigned by ICAQ, or
— BBBB - four character designator identifyimg a

location as specified in ICAO Doc 7910 (char
1-4 of AF-address)
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i
bt AMHS MF-Address (3)

+ PRMD=

— AACCC - first 2 char of AF-address as defined
m [CAO Doc 7910 with a 3 letter designator as
specified in ICAQO Doc 8585 for organzations
withm a country

— BBBBCCC - first4 char as defined inICAQ
Doc 7910 with a 3 letter designator as specified
m [CAO Doc 8585 for orgamzations at a
location

gt
Bt AMHS MF-Address (4)

= O=representing a geographical location
+ QUI=AAAA (4 character of the ICAO
location identifier)
o CN=either:
— 8 char AFTN address
— 5 char CIDN user

= ISET MAaIme
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P
ﬁ Asia/Pacific AMHS Naming

+ Follows the new AMHS MF-address format

+ Consistent with approaches from other
Regions

= Recommends establishing Regional register
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