_ (AMHS

106 09 20 -~106 09 22
106 11 16



106 -7

i} i _ (AMHS

i} i _ (AMHS

(Air Traffic Management
Center,Fukuoka)

" «C - o ) ) ) ) )
106 09 20 106 09 22
106 11 16

International Civil A vi ation Organization, ICAO

AMHBTS Message Handling System) AFTRAeronautical Fixed
Telecommunication Network)

J

,  SWIBystem Wide Information
Management) VOIRVoice over IP) , CRV(Commoiregional Virtual
private network)

51




(Aeronautical Fixed Telecomuncation Network, AFTN)

J

Do®880 2005
Handling System AMHS
ICAO ATN
s ATN/OSI AMHS
2009 AMHS
AMHS
(DIVER)
AFTN AMHS
AMHS 106 05
AMHS
AMHS .
s AMHS
s CRV
AMHS

ATMC

(ICAC

ATS Messag
AMHS

AMHS

120

AMHS

AMH
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AMHS
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.12,
.20
.20...
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Internatio nal Civil
Aviation  Organization, ICAO
(Aeronautical Fixed Telecommunication Network, AFTN)

L

AFTN
s ICAO
. ATS Message Handling System AMB
AFTN (Aeronautical
Telecommunication Network, ATN) .
ICAO (ATN) ;
AMHS ATN .
( ) (ICAO)
ICAO ICAODOCYIB v3 94 10 AMHS
9% 1 1 . AFTN
s s 120
AMHS
(ATN)
AMHS
(CRV)
AMHS AMHS
AMHS 2014 ( 103 )
AMHS 2009 11 AMHS
) AMHS
ICAO DOC 905 AMHS
2017 ( 106 ) ICAO
AMHS .
AMHS ATN
AMHS s AMHS
AMHS ATN/IPS
AMHS 94 10 ATN router
AMHS ATN/OSI ICAO

ATN/IPS ATN router

1



ICAO ATN (

) ATN router (ATN/OSI Internet
Protocol Suite (ATN/IPS) ATNIPS
AMHS AMHS .
CRV
CR{ Common Regional Virtual Private Network )
CRV .
ICAOAPAC( ) CRV ICAO
(PCCW) .
AMHS s
AMHS NEC THALES
COMSOFAMHS AMHS
106 9 20 106 9 22
9 20
( )

08:30~10:00 |TENJIN to RJJJ ATMC by Bus

10:00~10:30 |Qpening

9 21 Greeting to Director
10:30~11:00 |Self -introduction by participants
Discussion Agenda item 1
11:15~11:45 |Discussion Agenda item 2
11:45~12:00 |Q/A




13:30~15:00 |RJJJ operational room tour
15:15~16:00 |Discussion Agenda item 3
16:00~17:00 |Discussion Agenda item 4,5
17:00~17:15 |Q/A
19:00 Welcomeand Goodbye party

9 22 ¢

( )

Agenda
Agenda

Agenda item 1

Qrverview RJJJ

Agenda item 2

AMHS implementation plan briefing from Taiwan

Agenda item 3 ||

nterface and connection plan discussion

Agenda item 4

CRV implementation plan from JCAB

Agenda item 5

Gher business

Japan

Position/ Organization

Yukinobu RYU

Special Assistant to the Director /JJCAB HQ

Nao ICHIYARGI

Chief of Flight ~ ATM1™ Section /JCAB HQ

Narihiro NISHIDA

Chief ATM Information Officer /ATMC

Kazuhiko OHASH

Deputy Chief ATM Information Officer

IATMC

Hide SHIGEOKA

Senior Manager of AT M Information Officer

IATM

Takuya SATO

Senior Manager of AT M Inf ormation Officer

IATM

Yu UMEDA

ATM Information Officer /ATMC

Takayuki IKEZAW

Senior Manager of ATSEP Officer /ATMC

Masmi NAKAGAN

Chief clerk ATSEP officer/ATMC

/




(

).

2.

3.

(ATMC)  ATM Information

Officer AMHS
CRV (RJJJ ATMLC
. 9 21 )
08:30 JCAB ICHIYANAGI RYU
( 22A 40
ATMC (
s ) 09:40 RJJJ ATMC .

ATM Information
Services in ATMC

. JCAB Air Traffic Management Center

o ~ = T

Sep. 2017
1
10:00 ATMC JCAB
RJJJ ATM .
10:30 JCAB(
) , RJJJ ATM

Information Officer

L

10:40 Agenda item 1:0Overview RJJJ ATM Information Officer
(RJIJJ FIR) RJJJFIR s s
ACC ( 2) Air Traffic Management Center(ATMC)

4


https://zh.wikipedia.org/wiki/%E6%9C%AD%E5%B9%8C%E5%B8%82

(RIJJFIR)

ATMC ATM Information Officer

1,

L

"FUKUOKA FIR & FACC’s Airspace

[

Tokyo ACC

FUKUOKA
FIR

21700°'N

=5 CopMAV IR ACOERIT JAPAN
2

i ATMC Functions

® QOceanic control with data-link
® Pacific Organized Track System
® Coordination of international traffic flow

® NMonitor of air traffic flow and volume
® Route coordination with aircraft operators
® Flow contrg

® Designing of airspace and airways
® Management of civil training and testing airspace
® Coordination with military for flexible use of airspace

o

3 ATMC




ORGANIZATION
E m Air Traffic Controller

Air Traffic Engineering Specialist

Deputy
Director-General
(ACC)

General Affairs Division

Accounting Affairs Division

Facilities Operation Officer

Director

General Electrical Engineer

; Air Traffic Management Officer o
Deputy —
Director-General
(AYLY))

AIr Traffic Management Information Officer
e

Air Traffic Management Engineering Officer

ATMC
4 ATMC
11:15 Agenda item 2: AMHS implementation plan briefing
from Taiwan A
a. AMHS AMHS
b. AFTN X.25
C. AMHS CRV s
AMHS CRV .
()
13:30 RJJJ operational room tour
RJJJ 50Mx50M s
s SvC
(FACE  )._ FACE ()2
15:15 Agenda item 3: | nterface and connection plan
discussion JCAB RYU SWIM
JCABICHIYANGI
AMHS AMHS .
16:20 Agenda item 4: CRV implementation plan from JCAB
CRV 2020 ( 109 ) AMHS
CR/ CRV
CRV ( PCCW) B



(

JCABRYU (ICAO)FF ICE (Hight and Flow
Information for a Collaborative Environment) FFICE
(AT

J J

g G

i
Sy
}

). ATM Information Officer FACE

1. ATM Information Officer

J



Services of ATM Information Officer

Information management
services

Management

6 ATM Information Officer
Spot Information Managemeandplanning services
ATMC A
- Services of ATM Information Officer
— Input @Airline
¢ Output Schedule data
Flight plan
Schedule data Aircraft movement information
Result of verification Air traffic flow information
v ¥ v 1
Airport == ) ;
(Spot management) ATM information officer ATM officer
L A | A
Spot assignment plan Provide Taxi time
Amend data of spot assignment '
N .

7 Spot Information Management



Services for coordinating operations information

8,

TN Services of ATM Information Officer

Analyze
with four
L = aal points of view

Provide

@ Impact on aircraft spot
management at airport

@ Impact on air traffic flow
* The closure of runways

: 2k control
* Damage to airport facilities ) possibility of extension of
* Inclement weather airport operating hours
* Spot information @ Possibility of diversion
8 Services for coordinating operations information
Information management services s

9

(8

\

Services of ATM Information Officer

ATM systems
Airport systems

Analyze

e e

9 Information managemsatvices

Aeronautical fixed telecommunication services
7 AMHS



(KSLC)
) AFTN 1Q

ATM information officer operate
FACE(Flight Object Administration Center System) for transmission/receiving/transfer

the ATS data  with network connected other country, Salt lake city, Moscow, Seoul,
Beijing, Hong Kong, Taipei, Singapore.

alt Laki

To Canberra

To Nadi

To Canberra

L m

10

(Flight Object Administration Center System,FACE)

NEC FACE , NOTAM
(SAR) ]

AFTN ( AFTN AMHS ), CIDIN

(CommonCAOQO Data Interchange Network) s
s , NOTAM
(SAR)
(FOB)
SWIM AMHS FACE
11

1C



FPL

FPL FPL

Change informaton AL ckn Change informaton Change informaton
NOTAM NOTAM NOTAM
Weather information... Weather information. . Weather information. ..
. v
FIHS FIHS Terminal
ROP % IECS l'.
Tk
ﬁ FDMS ATC
fPLand  ArTaficFow  FPLand At FPL / Change information Information Terminal
Change  Managementdata  Change position FPL / Change information
information informaion ~ data Flight data stip
o ofood — ] =
=== e
> e iy FPDE
Aircraft position data
FDMS Change ilomab ARTS/TRAD
Alrerat entfication Transponder Code  Routo offight Aircraft identifcation: CAB1062
: Aitcraft type:777-200
Example of Wake turbulence category: H (Heavy)
Filght data strp Computer No: 1653
(FDMS ATC Transponder Code: 0517
Information Departure from: Tokyo Internatonal (Haneda) Arpot
Terminal) s Departue tme: 15:30 (UTC)
‘ CompulerNo. /  \ Altudo Alttude on FPL: 33,000f
‘ ‘Secondary Suvelance Flying to Honolulu via Tateyama after taking off

11 FACE

RiTIREEELES 2T A (FACE) I:?slff_';,NOTAMmﬂQaﬁju

BFA—ILLFAX,
E(E. FIHSIEFE. b

CNS/ATMIAIS)
F—R—-RlF

HEZAEELYI—

(FACE)

RITEREBDELZTL

F57499NOTAME S

CNS/ATMIAIS)
FAR=2

BEERH-
HIRAT- E IS
(FIHSH#)

FLAERZER (%),
G (B),
HEAPEERRIZE ().
NCADALSKY,FDA,
NTH.CPASFUVNL,
SJOJUPAPJ

12 FACE

11




13 FACE AFTN

Airport office
—

Airport office

14

()

xS 3
‘ﬁ‘zt: - CADIN
Pilots \ A / K@ansa )~
i)

The Outline of FPL Data Flow)

'\Qp&k L

Japan self dfense force

Area control center

Terminal ATC

@

14FACE FPL

INTERNET

AFTNX.25

12

FACE



(1)
a. 106 5 6 ) AFTNX.25

7
@) SAMB 6
9] N2 EXCEED
@) REJ
@) AFTN MISS CHECKED MESSAGE
i
@) AFTN
@)
i
) AMHS 107 X25
BRIDGE
@)
RESTART BRIDGE
b.
X.25
X.25 DIVER
(ROUTING) .
(2)
50 (  Heavy Queue)
(DIVERT)
AMHS

1) :
a. IPLQI nternational Private Leased Circuit)
u AFTN o3 AFTN .

u 64K
KDDI

13



b. MPL®ulti Protocol

i
i

<|PLC : International Private Leased Circuit>

@ This is current connection method btw Taiwan and Japan

€ In general this style connection is called “Bilateral”

€ Bilateral is old technology, so Japanese provider KDDI do
not accept for new order

€ |n addition to above, to keep IPLC is need high cost, but
low speed (64K is maximum speed)

Label Switching)
IP-VPN
MPLS

<MPLS : Multi Protocol Label Switching>

€ This is a full mesh IP-VPN network.
€ MPLS is available high speed transfer, large capacity data
@ Itis easy to increase bandwidth

@ In areas other than Asia, it has already been introduced

LAy - SmEIERATY §

| ’pENé. - (North/America)

| (Eufope) / —

| o g &) MEVA

ST P . (Caribbean)

o ! P REDDIG

‘ ; (South America)

; }

| 15y

|

c. CRV(Commorregional Virtual private network)

(2)

ICAO

L

AMHS

14



JCAB AMHS CAA AMHS

ATN Router ATN R
Interface : ATN/OSI(X.25) e
@ - Data circuit : IPLC §
ATN Router ATN Router

Interface : ATN/OSI(IP SNDCF)
Data circuit : MPLS

(

{

S Router

[%]

PS Router

Interface : ATN/IPS(IP)
Data circuit : MPLS

0
0

15

. Interface:  ATN/OSI(X.25
(@) Data circuit IPLG

(b) AMHS d3 AMHS .

(© 64K XMLtype .

(d) AMHSE o3 AMHS datacircuit
MPLS .

Interface: ATN/OSI _ IP SNDCEub- Network Dependent
Convergence Functions)

(@) Data circuit MPLS
(b)
AMHS
(c) ; AMHS  X.25
IP

L

. Interface:  ATNIPS(IP)
(@) Data circuit MPLS

(b) AMHS d3 AMHS .
() IP .

(d) MPLS .

(e) XMLtype .

(f) .

9) AMHS d3 AMHS .

AMHSE o3 AMHS Interface:

15



ATN/IPS(IP), Data circuit MPLS

CRV .
CR/
(1) CRV
3 (APAC) (MID) CRV
b ICAO (PCCW CRV .
G CRV .
d 106 12 CRV ICAO
CRV
) CRV
a. .
() .
(b) ) .
b.
() .
(b) .
c. (APAL (AFS)
() .
(b) AFTN/AMHS |
() AFTN
d.
(a) .
(b) .
(©) .
(d) (VolP)
(e) SWIM

(3) CRV

16



b, (Secure):

(@)
(b) 15027001

17



Private Public

(Safe)

@  PCCW Global PoP (IP)
= PCCW Global P Backbone

(a) CRV
(b)

18 CRV --- Secure

“ ¥
Multiple NOC

19 CRV --- Safe

(Fully managed)

L

18




5
i
I
'
3

!.

20 CRV --- Rully managed

(4  CRV . PACKAGE B C D PACKAGE
A 99.97%

4 major packages plus 2 variations are proposed as below:

Package A

CRV

VNN

Local loop provider 2"
winy

Wi ce
R

Package A - dual links and dual CE routers (NIDs) in active / standby operation mode will be installed at the CRV user site.

g}

)

o B+ LA Localoop prvidr 4/
Package B @ s BE R Package B ® .’.—, CRV
‘.._‘ s

wsce
o U\\ B ~ ~gEE v
[ e Wk woRvu G
U \‘ s provited 1PSec Remale N0, NS
| wCRVuse aw jas
\ cE
Router

Package B - single link and single CE router (NID) will be installed at the CRV user site. In addition, PCCW Global will provide an IPSec port at
MPLS IPSec gateway for back-up and CRV user will provide a dedicated Internet link for connection.

Package B+ - same as Package B but with one extra CE router (NID) for IPSec back-up link (stand-by)

e «,«
.__ﬂr‘-
Package C+
gl Pt CRV . e
&
s
o e

e
Package C - single link and single CE router (NID) will be installed at the CRV user site.
Package C+ - same as Package C but with one extra CE router (NID) for stand-by

ENO O ADSL Locel DA el ks
D= = = = iy
i
Romote™
Access.
CE
Router

Package D ~ PCCW Global will provide an IPSec port at MPLS IPSec gateway and CRV user will provide a dedicated Internet link for connection.

21 CRV

(5) AMHS CR/ : AMHS 2020 (
109 )  AMHS+CRV AMHS 2018 ( 107 )
AMHS+CRV 19,

19



(

“ » Japan decided to use CRV

> Except for U.S. , itis necessary to implement AMHS and
CRYV at the same time

» AMHS + CRV cut over schedule is follows
» Each circuit will be change to IPS + CRV

Transition Year Use for Target circuit
2017FY AMHS Salt Lake City
2018F Y AFTN Hong Kong / Singapore
2019FY AFTN Beijing / Seoul

After 2020(just plan) AFTN Taipei / Moscow

22 AMHS CK/

).

(1) ; ATMC

(2) ) ATMC .
(3) )

. FACE
ICAO System Wide Information Management
(SWIM) ,
ICAO SWIM 2020 ( 109 )

AMHS

20



(

).

AMHS AMHS
data circuit MPLS
2020 ( 109 ) AMHS CRV
2018 ( 107 ) CRV
AMHS ,
CRV .
ICAO

ICAO

21

ATN/IPS ,
APAC CRV
AMHS
AMHS
AMHS
APAC



AMHS

/ Briefing of Taiwan AMHS

Agenda

| » Briefing of Taiwan AMHS current
status
/% Briefing of Taiwan AMHS
implementation plan
» Introduction of New AMHS System
Interoperability Test Plan

22



" Briefing of Taiwan AMHS
current status

S Message Handling System, AMHS in Taiwan

ANHE UAs in sbout 100

NATSP in Taoyuan ~— # '
O 1 (on AMHE iAo for system b sbost 39 \’&“ '\a
P 0T D ? <7 iy v £~
% — o \ A
U

[ bt "3 : .f.. Extemil UATRy
%y oY 3 D

ATMA AlSS

SATSP in Kaohsiung 9‘9

23



AMHS CONTINGENCY in Taiwan
NATSP in Taoyuan — & t S
BT

D

UA

-

e
.

.,

wr &d gl ol N

X3phindge X35 ndag
Ny

Mo i
X0
Ny
Ry D8UICE
L2 L

pllipime  dmpan  MenRKumg SATSP in Kaohsiung T ’

Interoperability AFTN Connection of AMHS

1.Stand-alone X25 AFTN Bridge
2.1t is developed by Taiwan company ,not
Thales supported.

Joapan AFTN
X25 Bridge
/

; F

HongKong AFTN
X25 Bridge

|8
"\J

Philippens AFTN
X25 Bndge

Taiwan AMHS(Thales)

24



Current Interoperability Connection with JAPAN

Duty: Duty:
Chunghwa Telecom Taiwan

Y

DSU/CSU
64K

Current Interoperability Connection with Hong Kong

Duty: r
I)ll'l)"i Chunghwa DUI\ :
HKCAD Telecom&PCCW Taiwan
Ve D

Lasaxd Line ToFoom
HorgRong

AIDC and AFTN we AMHS/AFTN system of Taiwan
tramsferred 1n the same sets of &
above configuration

5/

25



Current Interoperability Connection with Philippines

Eﬁul’_\f': | ‘Duly:
|Chunghwa Telecom Taiwan

.7 DSUIASU

AF
X25 Bridge

Major Issue (1) Description
» Cluster - based AMHS servers(each node). (i.e. Active and Hot Standby)

® Cumently, we have two nodes (i.e. Pimary node, Redundant node)
®» Do manually switchover to Redundant Node.
®» But.., intrinsic system bug:

¢ Cause outage of connection of Japan = Taiwan is about about (2 up to
10 mins)

AMHS
SERVER We need fo reset X25

Bridge equipment ASAP,

DSu/CSU
64K

26



Major Issue (2) outage of connection of Japan - Taiwan

» phenomenon

4 Communication of X25 level protocol recovery automatically.

¢ N2 time EXCEED

€ Receive SAMB signal exceed 6 times from Japan AFTN

# Kept receiving REJ signal times in short time from Japan AFTN

¢ Detected checked message is missing between Japan and Taiwan.
®» analysis

¢ Just only occurred after new Japan AFTN system implement.
= Solve

¢ Our new AMHS system will be implemented next year. Once Change both
side connection or modify X25 program seems danger and unstable.

¢ For above phenomenon - adopt additional processes automatically
monitor. Once Detecting, we will restart our X25 Bridge automatically.

Maijor Issue (2) Outage of connection of Japan - Taiwan

» Event (lssues Review from May to June, 2017)

@ Receive SAMB signal exceed é times from Japan AFTN

v'2017/05/13 10:30:00 impacted 19minutes
4 N2 time EXCEED

v 2017/06/21 11:58:42 impacted 2minutes

v 2017/06/16 06:56:00 impacted 2minutes

v 2017/06/14 23:12:40 impacted 2minutes

v 2017/06/03 03:01:00 impacted 2minutes

v 2017/05/31 08:57:20 impacted 2minutes

v 2017/05/24 14:01:40 impacted 2minutes

v 2017/05/21 11:52:40 impacted 2minutes

v 2017/05/17 21:03:40 impacted 2minutes

v 2017/05/08 14:55:00 impacted 2minutes

v 2017/05/05 20:18:20 Impacted Sminutes

27



Major Issue (2) Outage of connection of Japan - Taiwan

» Event (Issues Review from May to June, 2017)
f & Communication of X25 level protocol recovery automatically.

v2017/06/13 05:25:20 impacted Iminutes
v2017/06/07 14:15:40 impacted 8minutes

/ 4Kept receiving REJ signal fimes in short fime from Japan AFTN
v2017/06/13 09:15:44 impacted 10minutes (REJ=11)
v2017/06/01 12:41:59 impacted 20minutes (REJ=16)
v2017/05/27 07:06:00 impacted 10minutes (REJ=16)

# Detected checked message is missing between Japan and
Taiwan.

Briefing of Taiwan AMHS
implementation plan

28



| System Architecture of NATSP

P3/P7 UA e
NATSP ATS systems ANWS  M&C

Web User Eorkstatlon il

AN
AMHS ViR 70 I
Firewall = Firewall

Web User

&

Web Service

s )

:; i D User

ke e

(S3RF

B b| | Directory AMHS Monitoring & Control ~ AFTN

S J Server  /AFTN Workstation  Terminals

\. e - b,
~1  System Architecture of SATSP m— W

P3/P7 UA
SATSP ATS systems  anws ~ M&C

j ;] Web User Workstation NS

ATNTIPS b AMIS T — T
Firewall O.iiinl ol Firewall :
e W bS

| Q\I eb Service
| g'
' 2| @ l@ cé}
| % |
: . Directory AMHS 3 : Monitoring & Control
' Server  JAFTN < | Waorkstation Termmals

> J
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Interfaces of AMHS \

Philippines) ANWS Self- —
P3/P7 UA Developed  ANWS ket une [N
ATS systems Japan) System ~ WebUser WebUser e [ yS@F

Id
SILIH

System Architecture of NATSP D W :

' Reverse | |

P3/P7 UA
NATSP ATS systems ANWS  M&C

Web User Workstation | (&
# ﬁ ~ 250

NATSP

| AMHS (C) ANWS NATSP ASNBlock Firewall

Firewall

Web Servlce
User

Monitoring & Control ~~ AFTN

Directory AMHS
Server  /AFTN

.@

p—

3C



Connection with Neighboring FIRs

» According to ICAO APAC State Letter, 12 July, 2013,
ATN backbone nodes in APAC region needs o
provide ATN and IP dual stacks for other nodes o
connect.

» Considering ICAO APAC office is building up CRV
" tending to be based on IPS.

» We are not going to procure the ATN router.

» We plan to use IPS following ICAO Doc 9896 1st
edition(2010).

Timeline

» Contracted signed: (vendor:Comsoft): May. 2017
» FAT: Feb. 2018
» System Installation: April, 2018

?System acceptance: July 2018

/mParallel operation and test with neighboring FIRs: July.
2018 later.

» [nteroperability test with Neighbor FIRs(Japan ,
Hongkong ,Philippines): July. 2018 later.

» System switchover: Jan. 2019 later.

» Stop old system: July. 2019 later.

31



Introduction of New AMHS
System Interoperability Test Plan

Interoperability Test Plan
» Taiwan AMHS replacement plan May 2017 - July 2018

» X.25 over ATN/IPS
» Foresee test plan with neighboring FIRs from July 2018 lafer.

» CRV or Leased line or ..... ¢

» Could infroduce Japan's AMHS implement plan including
/" interoperability test.

X.25
JAPAN Third party Third party Taiwan
AMHS “ Router “ Router AMHS

carry out VPN ?
CRV?

32



Interoperability Test Plan

» Taiwan AMHS replacement plan May 2017 - July 2018
» X.25 over ATN/IPS
» Foresee fest plan with neighboring FIRs from July 2018 later.

» CRV or Leased line or ..... 2

» Could infroduce Japan's AMHS implement plan including
interoperability test.

X.25
JAPAN Third party — Third party Taiwan
AMHS “ Router Router AMHS

carry out VPN ?
CRV?

33



B JCAB (Howto CAA AMHS to JCAB AMHS

How to connect CAA AMHS and JCAB AMHS

MLIT JCAB
2017/9/21-22
At RJJJ Communication Center

© @BEES

Ministry of Land, Infrastructure, Transport and Tourism

1.Three ways to connect CAA AMHS and JCAB AMHS & B+xiE®

JCAB AMHS CAA AMHS

ATN Router :
Interface : ATN/OSI(X.25)

I «Data cireuit : IPLC

ATN Router ATN Router

§ Interface : ATN/OSI(IP SNDCF)| | Q

Data circuit : MPLS

IPS Router IPS Router

Q Interface : ATN/IPS(IP) 4g >
Data circuit : MPLS

34



" 2 Type 1: ATN/OSI(X.25) and IPLC Connection

Q @+%ER

JCAB AMHS

ATN Router

<OVERVIEW>

1. This connection style is implemented in
Japan — US circuit

Interface : ATN/OSI(X.25)

CAA AMHS

Data circuit : IPLC

2. But this style is not suitable for XML
type message exchange

3. Because maximum exchange speed is
64K

4. Japan — US circuit will be changed in
near future

* 3. Type 2 : ATN/OSI (P SNDCF) and MPLS Connection & B+%&%

JCAB AMHS

ATN Router

<OVERVIEW>

1. This connection style is developed in
order to realize ground to ground com
and air to ground com using AMHS

2. At first time, air to ground com was
planed using X.25 protocol

3. But air to ground com was re-planed to
use IP protocol and decided

Interface : ATN/OSI(IP SNDCF)

CAA AMHS

ATN Router

Data circuit : MPLS

4. In this reason, this connection style is
technologically possible, but it may not
become a standard

35




4, Type 3 : ATN/IPS (IP) and MPLS Communication

© @+x%iER

JCAB AMHS

IPS Router

<OVERVIEW>

e

2;

This connection style is planed as a
new AMHS circuit btw Japan and US

In these days, IP protocol is standard
for communication

MPLS can deal with large capacity data

communication and it is established by
closed network

Of course it can deal with XML type
messages

In the future for aeronautical com, this
style will become a standard

. Japan - Hong Kong circuit will be

change to this style

Interface : ATN/IPS(IP)

CAA AMHS

IPS Router

@

5. IPLC

Data circuit : MPLS

~

© @+zxER

<|PLC : International Private Leased Circuit>

€ This is current connection method btw Taiwan and Japan

€ In general this style connection is called “Bilateral”

® Bilateral is old technology, so Japanese provider KDDI do
not accept for new order

4 In addition to above, to keep IPLC is need high cost, but
low speed (64K is maximum speed)

36



6. MPLS © @1xEY
<MPLS : Multi Protocol Label Switching>

€ This is a full mesh IP-VPN network.
€ MPLS is available high speed transfer, large capacity data
€ ltis easy to increase bandwidth

€ In areas other than Asia, it has already been introduced

e 0Ny
i “ghe \(North‘]—\meric‘:a)
" MEVA
_,,;": : ',_lj(p?ribbean)
» ~ REDDIG
(S;:‘Quth America)
ar © gtxEe

<CRYV : Common aeRonautical Virtual private network>

€ CRV will be used in APAC region, in future, MID region will
add to CRV

€ ICAO selected PCCW as a provider

€ PCCW is coordinating to some countries including Japan to
establish CRV

€ CRV meeting is held in Dec, ICAO Bangkok office will give
FULL GO to PCCW

& After FULL GO, CRV will be official network in APAC
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8. CRV (continued) © @+xiEY

| will show you the movie created by PCCW

PCCW Global’

Introduction of CRV

Aug 2017
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PCCW Global’ Agenda

Video introduction of CRV
¢ CRV overview

Why CRV

CRYV connection packages

*  Process to contract recommended by ICAO

HKTI lere ,Serve a POCW Group member

PCCW Global’ CRV overview

A cross-border cost-effective telecommunications network for States

European region — Pan European network services (PENS)
North American region — FTI

South America - REDDIG

Caribbean - MEVA

Asia pacific & MID - CRV

HKTHc-le-R JServe a PCCW Group member 13
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PCCW Global’ Why CRV

Harmonized and homogeneous level of network performance and services
Solving current aeronautical communication deficiencies

Solving current limitations (obsolescence, lack of standardization, poor escalation
processes)

Cost efficient
Reduced procurement time and effort
Value for money increases over years

Aeronautical Fixed Service (AFS) in the APAC region
Sharing of surveillance data
AFTN/AMHS

Potential for additional connectivity beyond the initial AFTN-like routing network, including
both regional and inter-regional connectivity;

H KTHuro—ﬁ JJerve a PCCW Group member 14

PCCWGlobal’ Why CRV (cont.)

Prerequisite of the Global Air Navigation Plan

Flight and Flow information

Network operations

Aeronautical Information Management
Voice communications (VolP)

SWIM

Common helpdesk, common escalation process for network service issues

HKTHo-uR,Serve 2 PCCW Group member 15
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PCCW Global’ Current Network Situation and why ICAO need CRV

HKTHereTOServe a PCCW Group member 16
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