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What is CRV?

 An Asia-Pacific aeronautical network for Asia-
Pacific and Middle East ICAO Members:
“Common AeRonautical Virtual (CRV) Network ”

* Awholly dependable and reliable communications
infrastructure for aeronautical communications,

enabling the global roadmap (ASBUs: BO-FICE,
BO-NOPS, VoIP and B1-SWIM modules)
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Process

« All States/Administrations (APAC, MID) encouraged to join

« States/Administrations will have to join CRV-OG before
signing an Individual Service Contract with the selected
supplier

— A single basis (common provisions) for all ANSP, with selectable
services/class of services/options, based on requirements, and
associated prices

— Only existing contracts: signed between each individual
State/Administration and supplier

— No contract between CRV-OG and the supplier

— No cc))ntract between ICAO and the CRV Service Provider (general
case
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CRV OG: terms of reference

a) Oversee the implementation of the CRV post Contract Award;

b) Manage issues arising from the transition with CRV OG, if any;

c) Co-ordinate and standardize the establishment or upgrade of CRV services as required;

d) Co-ordinate activities with other ICAO CRV OGs, if any, to make sure that decision making and communication
with CRV Service Provider is consistent and timely;

e) Oversee the performance of the CRV Service Provider, including customer service;

f) Oversee the performance of the CRV network;

g) Oversee the escalation and solving by the CRV Service Provider of issues associated with the provision of the
CRYV, including safety and security related issues;

h) Assist with the resolution of issues associated with the provision of the CRV among the CRV Users as required,
including safety and security related issues;

i) Assist with the migration of Aeronautical Fixed Services (AFS) onto the CRYV, in line with the GANP and
seamless ATM plan;

) Maintain CRV OG documentation associated with the function, performance and management of the CRYV,
inclukding the CRV OG Operations Manual, a list of CRV users and a record of variations to the common tender
package;

k) Accept deliverables from the CRV Service Provider on behalf of the CRV Users as required;

) Promote the use of CRV; and

m) Perform any other activity as required by CRV operations.
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Issues addressed

* Reduce telecommunication costs in most cases (to be
confirmed by local CBA)

« Enable integration in the aeronautical infrastructure and
enhanced services (GANP, regional objectives)

« Enhance information security

* Provide a standardized interface for AFS (instead of multiple
protocols, some of which are obsolete)

« Rationalize coordination for network management and
enhancement

* Respond to Air Traffic requirements in a timely and
standardized manner
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Elsewhere

» European region has implemented the Pan-
European Network Service (PENS)

* North American region has FAA
Telecommunication Infrastructure (FTI) to support
Canada and USA to distribute AFS data

 South America has REDDIG
e Caribbean has MEVA
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CONOPS

Security
* |P version 4 and version 6 address space will be proposed by
the CRV Service Provider and agreed with the CRV e
Coordinator during the procurement process. |
* Itis anticipated that Members will need to use Network :
Address Translation (NAT) due to the various IP addressing [
schemes used by the Members. '
* The OG Coordinator will manage the Regional IP address plan
after the contract is awarded.
CRV Member's Core’ |
Lot CRVﬂ"rAe?Nn;IIerSS CRV/Service Provider’s CRV Sgrvice
| equipment Providers
| network
|
Interface point
Preconfigured Bandwith
* each user of the network will take responsibility for their own IT security.
* network will support this security by being a closed private network,
i S without access to the public Internet.
D ' * Each Member can (and should) establish IT security protections so that
u | o — they comply with their organization’s security policies.
* At their discretion, some Members may also establish bi-lateral VPN
— overlays over the CRV to provide an additional layer of protection

Low Priority Packets

Quality of service
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Current CRV Users in Asia/Pacific Region

(VolP and AMHYS)
Australia

Fiji

Hong Kong, China
Japan

Philippines

New Zealand
USA
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Current CRV Service

1. Voice over Internet Protocol (VoIP):

a) Conversion VoIP to legacy
b) Support ED-137 VoIP

2. Air Traffic Service Message Handling System
(AMHS)

3. AFTN over IP
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Planned CRV Service

1. AMHS with XML attachment (FTBP)

2. System Wide Information Management
(SWIM)

3. European Directory Service (EDS)?
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CRV ISSUES

1. All States/Administrations (APAC, MID)
encouraged to join

2. Formal coordination between Asia/Pac CRV
OG and MID CRYV operational body

3. Formalization of non-ANSPs (e.g. service
providers) approval process

4. Formalization Procedure of new connections
between ANSPs
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FAA CRV NETWORK

* Voice service: Oakland, CA
* Primary Data: Salt Lake City, UT
« Backup Data: Atlanta, GA




High Level Solution Diagram for the USA (20-Sept-2018)

ICAQ BANGKOK ~ UNITING AVIATION  susereues

1

Oakland NID1 & NID2: 1 SLC NID:

10X/ 29 -5 HSRP 1 10 XXXXX.XXX /28> 10.XXXXX.XXX (backup TEST NET)
1

USA: 10.XX.XXX.0/19:

1000001~ 10.XX. 1XX 2XX virtual IP 1 10 XX XXX XXX / 29 > 10.XX XXX.XXX (TEST EQ)

1 anta .
1 10.XX.XXX.XXX / 28-> 10.XX.XXX.XXX (preferred TEST
i NET)
P10 XX XXX XXX / 29 5 10.XX.XXX.XXX (TEST EQ)
Oakland 10.XX. XXX XXX / 28 > 10.XX.XXX.XXX (backup OPS)

1

10001

PCCW assigned IP
192.XXX.XX.XX/30

34 Preferred - Active
Virtual.132

PCCW assigned IP
192.XXX.XX.XX/30

.38 Backup - Standby

1
1
1
1
1
1
1
i
1
5x E&M . '
E i
i i
NID LAN Port 1 IP: i :
10.XXXXXXXK/30 | sLC ;
Customer oPs i 10002 :
.238 237! :
Network 7 ;e |
1242 241, !
NID LAN Port 2 1p: 241! :
10.XX.XXX.XXX/30 | !
-246 TEST NETWORK l !
1 1
1 1
NID LAN Port 1 IP: ! !
10.XX.XXX.XXX/30 ! Atlanta !
oPS 245 | 10003 |
| I
+ 1
— = NID LAN Port11p: 2421 i
— —_— 10.XX.XXX.XXX/30 ! Managed by PCCW Global !
TEST NETWORK < >
1 1
SLC/ATL OPS SLC/ATL TEST NETWORK ;
10.XX.XXX.XXX — XXX /28 10.XXXXX.XXX — XXX / 28 . .
/ s PCCWG PE Router E Customer Voice Switch E Testing Equipment
Customer e PCCWG CE Router (NID) Customer Multiple ATC
Ethernet Switch Voice positions

—



ICAQ BANGKOK ~ UNITING AVIATION st soonPerem o e uon ootz

Oakland NID1 & NID2: + SLC NID:
USA: LOXXX0X0/19: | 10.19.162.128/29 > HSRP . 10. XX XXX XXX / 28-> 10.XX.XXX.XXX (backup TEST NET)
1

10.XX.XXX.1~10.XX.1XX.2XX virtual IP | 10.XXXXX.XXX /29 > 10.XX XXX.XXX (TEST £Q)

1

| 10. XX XXX. XXX/ 28-> 10.XX.XXX.XXX (preferred TEST

| NET)

P10 XX XXX XXX / 29 5 10.XX.XXX.XXX (TEST EQ)
10.XX.XXX.XXX / 28 > 10.XX.XXX.XXX (backup OPS)

OPS Primary path

NID LAN Port 1 IP: SLC
10.19.191.236/30 10002
OPS !
Customer

“"Network / 238 237 :e
1

1

1

242 \ID LAN Port 2 IP: '241: .

10.XX.XXX.240/30 \

:

1

1

:
o
X
X
s
X
%
3
%
X .
%
N
g
5
@
o
8
(@]
o)

246 TEST NETWORK
NID LAN Port 1 IP: | Atlanta
10.XX.XXX.XXX/30 1 10003
OPS 245 |
: i
,—_ ! NID LAN Port 1 IP: '2495
=ore 10.XX.XXX.248/30 : Managed by PCCW Global
TEST NETWORK < <
= = 1
SLC/ATL OPS SLC/ATL TEST NETWORK !
10.XX.XXX.XXX — XXX /28 10.XX.XXX.240 — 255 / 28 - ;
/ @ PCCWG PE Router E Customer Voice Switch E Testing Equipment
Customer e PCCWG CE Router (NID) Customer Multiple ATC
Ethernet Switch Voice positions

L




High Level Solution Diagram for the USA (20-Sept-2018)

1CAQ BANGKOK ~ UNITING AVIATION s s

Oakland NID1 & NID2: |
USA: 10.XX.XXX.0/19: ! 15 1;_162.128 /29> HSRP 1| T0OXXXXXXXX/29 > 10.XXXXX.XXX (TEST EQ)
10.XX.XXX.1~10.XX.1XX.2XX | virtual IP 1 T0XX.XXX.XXX /28 3 10.XXXXX..XXX (preferred OPS)

10. XX XXX XXX /29 2> 10. XX XXX XXX (TEST EQ)
T0 XX XXX XXX /28 2 10.XX.XXX.XXX (backup OPS

OPS Primary path failure

1
1
:
1
:
1
:
1
:
1
:
1
:
SLC i
NID LAN Port 1 IP: 10002 i
10.XX.XXX.XXX/30 :
Customer oPS :
Net K .238 237 !
etwor Vi a x :
--------------------- !
: 242 \ipLanport2 1P 241 T !
: 10.XX.XX.XXX/30 !
i ;] 248 TEST NETWORK !
i Atlanta i
NID LAN Port 1 IP: 10003 \
10.XX.XXX.XXX/30 | !
OPS 245 | a 10.XX.XXX.128 /28 4—p 10.XX.XXX.246 (backup OPS) !
................................................... o BB AR A R AR R AR AR RN AR RN AN EEEEMEEESEREEEEAEEEEEEEEEEE !
1 1
+ 1
NID LAN Port 1 IP: '249: i
10.XX.XXX.XXX/30 ! Managed by PCCW Global !
TEST NETWORK < >
L 1 !
SLC/ATL OPS SLC/ATL TEST NETWORK :
10.XX.XXX.1X9 — XXX /28 10.XX.XXX.XXX — 254 / 28 . ;
/ @ PCCWG PE Router E Customer Voice Switch E Testing Equipment
Customer e PCCWG CE Router (NID) Customer Multiple ATC
Ethernet Switch Voice positions

L




ICAQ BANGKOK  UNITING AVIATION

FAA PRE-CRV NETWORK
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FAA CRV NETWORK
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FAA VOIP IMPLEMENTATION
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CRV Safety

 FAA assesses safety based on service not on project/program

* For voice service over CRV, FAA has Package A (Hot Standby). FAA
can revert to International Dial Direct (IDD) as needed.

 For AMHS Network Backup, FAA has two CRV Package C at separated
Locations (Atlanta and Salt Lake City) that CRV can re-route traffic
using Border Gateway Protocol (BGP).

 For AMHS System Backup, FAA would use its internal International
User Portal (IUP) to re-Direct traffic between Atlanta and Salt Lake City
using BGP between IUPs.
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AMHS ROUTING OVER CRV
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AMHS ROUTING

 AMHS is routing by Application not by network

* CRV potentially allows connection between any
AMHS MTAs within network




China

DPR Korea United State

of America

™ ilippi . 4 Micronesia
Bhutan . : /’ ’
] : . Federal

State of
Island

Maldives @ Australia
Island '

India Singapore

r; | Fiji

. Wallis and
utuna Islands
O ATN Backbone Site q @ V) @3
= amoMKiﬁbaﬁ New Tuvalu
ATN Site Caledonia
@0 (B €K Cook

ATN Backbone Tonga Niue French Island
ATN Connection Polynesia



— Inter-Regional Trunk Connection
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— Intra-Regional Trunk Connection “ IP network to network
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Interregional COM Chart (31/01/2019)
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MID COM Chart (31/01/2019)
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EUR/NAT COM Chart (31/01/2019)
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ASIA/PAC COM Chart (31/601/2019)
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AFI COM Chart (31/01/2019) [
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AMHS over CRV Issues

* Under CRV network, any AMHS can
potentially connect with any other within the
network: This could impact AMHS operation
based on existing AMHS routing

 Directory Service: Potential impact to ANSPSs’
Information security as would allow out of
organization Directory Service access to
internal application/network
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IWXXM

« |[WXXM is a variant of WXXM agreed by ICAO and the WMO for the exchange of
Aviation-related Weather data using XML. IWXXM = ICAO Meteorological Information
Exchange Model IWXXM facilitates the exchange of aviation MET data in a machine-
readable form (XML). Real people need an HMI to read IWXXM data. Amendment 78 of
ICAO Annex 3 mandates the use of IWXXM as a standard for digital MET data
exchange from November 2020 - in addition to TAC (Text—-based MET) remaining as a
standard. IWXXM, together with the Aeronautical Information Exchange Model (AIXM)
and the Flight Information Exchange Model (FIXM), provide standards for the exchange
of Aviation-related information using System Wide Information Management (SWIM).
Latest version is IWXXM 2.1 (April 2017). Some question the operational benefit of
IWXXM and will need to be convinced of the benefits before adopting its use —often a
case of WIIFM! An Asia-Pacific aeronautical network for Asia-Pacific and Middle East
ICAO Members: CRYV, the “Common AeRonautical Virtual (CRV) Network ”

« A wholly dependable and reliable communications infrastructure for aeronautical
communications, enabling the global roadmap (ASBU BO-FICE, BO-NOPS, VolP and

B1-SWIM modules)
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Exchange of Weather Data Airways provides the infrastructure for the

exchange of Weather messages, e.g. METAR/SPECI, TAF, SIGMET, ARFOR and

ATIS

AFTN Supports TAC (Traditional Alphanumeric Codes) MET messages. Text
—based reports only, with limited character set (not full ASCII) X.25 Serial

connections almost phased out — most AFTN connections are now IP-
based.

AMHS Supports TAC and IWXXM (XML formatted) MET messages.
Supports exchange of Textual messages (full ASCII character set) and

binary data (via FTBP - File Transfer Body Part). AMHS uses IP-based
connections only.

Web Services MET data are obtained from smartAlM using Web Service
requests. AQC (Airways query converter) allows remote clients to request
MET and other data from the AIM database - either separately or in a Pre-

Flight Briefing, and in different formats (text, HTTP, XML). (Source: New
Zealand Airways)
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METAR Message Sample

+  SADRS31 MDSD 140000

+ METAR
+  METAR MDPP 140000Z 00000KT 9999 TS FEW017CB FEW018 27/25 Q1012
+ CB/SW/W=

. METAR MDST 140000Z 11012KT 9999 TS FEW018CB FEWO018 26/23 Q1012 CB/W=
. METAR MDPC 140000Z VRBO3KT 160V220 9999 FEW016CB FEW016 BKNO70

. BKN300 25/23 Q1014 RERA CB/NE/E=

. METAR MDBH 140000Z 13014KT 8000 -RA FEW016CB BKN018 BKNO70 26/24

* Q1014 CB/NW/N=

. METAR MDSD 140000Z 17003KT 130V210 9999 SCT018 25/23 Q1013=

. METAR MDLR 140000Z 00000KT 9999 FEW016CB SCT018 SCT070 BKN300 23/22
* Q1015 CB/NE/E/SE/S=

. METAR MDCY 140000Z 00000KT 9999 SCT018 26/24 Q1013=

. AFTNTextSize: 570 chars

«  SABZ20 SBPV 140000

. METAR SBPV 140000Z 00000KT 9000 SCT020 BKNQO70 25/24 Q1008 =

. AFTNTextSize: 78 chars
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IWXXM Message Sample
<?xml version="1.0" encoding="UTF-8"?>

<collect:MeteorologicalBulletin gml:id="uuid-c1895be7-4486-4a5a-9d4f-3460968d1aea-LAFR21LFPW-20180116153000" xmIns:gmd="http://www.isotc211.0rg/2005/gmd"
xmins:xlink="http://www.w3.0rg/1999/xlink" xmins:om="http://www.opengis.net/om/2.0" xmins:collect="http://def.wmo.int/collect/2014" xmIns:sf="http://www.opengis.net/sampling/2.0"
xmins:gco="http://www.isotc211.0rg/2005/gco" xmins:metce="http://def.wmo.int/metce/2013" xmIns:aixm="http://www.aixm.aero/schema/5.1.1" xmIns:xsi="http://www.w3.0rq/2001/XMLSchema-instance"
xmins:opm="http://def.wmo.int/opm/2013" xmIns:gmI="http://www.opengis.net/gml/3.2" xmins:gsr="http://www.isotc211.0rg/2005/gsr" xmins:gts="http://www.isotc211.org/2005/gts"
xmins:gss="http://www.isotc211.o0rg/2005/gss" xmins:sams="http://www.opengis.net/samplingSpatial/2.0" xmIns:iwxxm="http://icao.int/iwxxm/2.1" xsi:schemalocation="http://def.wmo.int/collect/2014
http://schemas.wmo.int/collect/1.2/collect.xsd http://icao.int/iwxxm/2.1 http://schemas.wmo.int/iwxxm/2.1/iwxxm.xsd"><collect:meteorologicallnformation><iwxxm:METAR
gml:id="uuid.e33f415f95a337a0108b556699e50acc-LFOA-20180116T153000Z" permissibleUsageReason="TEST" permissibleUsage="NON-OPERATIONAL" automatedStation="true"
status="NORMAL"><iwxxm:observation><om:OM Observation gml:id="obs-uuid.e33f415f95a337a0108b556699e50acc-LFOA-20180116T153000Z"><om:type xlink:href="http://codes.wmo.int/49-
2/observation-type/IWXXM/2.1/MeteorologicalAerodromeObservation"/><om:phenomenonTime><gml:Timelnstant gml:id="ti-20180116T153000Z-uuid.e33f415f95a337a0108b556699e50acc-LFOA-
20180116T153000Z"><gml:timePosition>2018-01-16T15:30:00Z</gml:timePosition></gml:Timelnstant></om:phenomenonTime><om:resultTime xlink:href="#ti-20180116T153000Z-
uuid.e33f415f95a337a0108b556699e50acc-LFOA-20180116T153000Z"/><om:procedure><metce:Process gml:id="p-49-2-metar-uuid.e33f415f95a337a0108b556699e50acc-LFOA-
20180116T153000Z"><gml:description>WMO No. 49 Volume 2 Meteorological Service for International Air Navigation APPENDIX 3 TECHNICAL SPECIFICATIONS RELATED TO METEOROLOGICAL
OBSERVATIONS AND REPORTS</gml:description></metce:Process></om:procedure><om:observedProperty xlink:href="http://codes.wmo.int/49-2/observable-
property/MeteorologicalAerodromeObservation"/><om:featureOfinterest><sams:SF SpatialSamplingFeature gml:id="sampling-point-03839-uuid.e33f415f95a337a0108b556699e50acc-LFOA-
20180116T153000Z"><sf:type xlink:href="http://www.opengis.net/def/samplingFeatureType/OGC-OM/2.0/SF_SamplingPoint"/><sf:sampledFeature><aixm:AirportHeliport gml:id="aerodrome-
uuid.e33f415f95a337a0108b556699e50acc-LFOA-20180116T153000Z"><aixm:timeSlice><aixm:AirportHeliportTimeSlice gml:id="aerodrome-ts-uuid.e33f415f95a337a0108b556699e50acc-LFOA-
20180116T153000Z"><gml:validTime/><aixm:interpretation>SNAPSHOT</aixm:interpretation><aixm:locationIndicatorICAO>LF OA</aixm:locationIndicatorlCAO></aixm:AirportHeliport TimeSlice></aixm:timeSlice><
/aixm:AirportHeliport></sf:sampledFeature><sams:shape/></sams:SF_SpatialSamplingFeature></om:featureOfInterest><om:result
xsi:type="iwxxm:MeteorologicalAerodromeObservationRecordPropertyType"><iwxxm:MeteorologicalAerodromeObservationRecord gml:id="obs-record-uuid.e33f415f95a337a0108b556699e50acc-LFOA-
20180116T153000Z" cloudAndVisibilityOK="false"><iwxxm:airTemperature uom="Cel">10.0</iwxxm:airTemperature><iwxxm:dewpointTemperature uom="Cel">8.0</iwxxm:dewpointTemperature><iwxxm:qnh
uom="hPa">1006.0</iwxxm:gnh><iwxxm:surfaceWind><iwxxm:AerodromeSurfaceWind variableWindDirection="false"><iwxxm:meanWindDirection
uom="deg">260.0</iwxxm:meanWindDirection><iwxxm:meanWindSpeed uom="[kn_i]">22.0</iwxxm:meanWindSpeed><iwxxm:windGustSpeed
uom="[kn_i]">33.0</iwxxm:windGustSpeed></iwxxm:AerodromeSurfaceWind></iwxxm:surfaceWind><iwxxm:visibility><iwxxm:AerodromeHorizontalVisibility><iwxxm:prevailingVisibility
uom="m">10000.0</iwxxm:prevailingVisibility><iwxxm:prevailingVisibilityOperator>ABOVE </iwxxm:prevailingVisibilityOperator></iwxxm:AerodromeHorizontalVisibility></iwxxm:visibility><iwxxm:cloud><iwxxm:Aero
dromeObservedClouds><iwxxm:layer><iwxxm:CloudLayer><iwxxm:amount xlink:titte="Few" xlink:href="http://codes.wmo.int/bufrd4/codeflag/0-20-008/1"/><iwxxm:base
uom="[ft_i]">2900.0</iwxxm:base></iwxxm:CloudLayer></iwxxm:layer><iwxxm:layer><iwxxm:CloudLayer><iwxxm:amount xlink:tite="Broken" xlink:href="http://codes.wmo.int/bufr4/codeflag/0-20-
008/3"/><iwxxm:base
uom="[ft_i]">6600.0</iwxxm:base></iwxxm:CloudLayer></iwxxm:layer></iwxxm:AerodromeObservedClouds></iwxxm:cloud></iwxxm:MeteorologicalAerodromeObservationRecord></om:result></om:OM_Observat
ion></iwxxm:observation><iwxxm:trendForecast><om:OM Observation gml:id="trend-fcst-1-uuid.e33f415f95a337a0108b556699e50acc-LFOA-20180116T153000Z"><om:type xlink:title="Aerodrome Trend
Forecast" xlink:href="http://codes.wmo.int/49-2/observation-type/IWXXM/2.1/MeteorologicalAerodromeTrendForecast"/><om:phenomenonTime><gml:TimePeriod gml:id="tp-tf-1-20180116T1530002-
20180116T173000Z-uuid.e33f415f95a337a0108b556699e50acc-LFOA-20180116T153000Z"><gml:beginPosition>2018-01-16T15:30:00Z</gml:beginPosition><gml:endPosition>2018-01-
16T17:30:00Z</gml:endPosition></gml:TimePeriod></om:phenomenonTime><om:resultTime xlink:href="#ti-20180116T153000Z-uuid.e33f415f95a337a0108b556699e50acc-LFOA-
20180116T153000Z"/><om:procedure xlink:href="#p-49-2-metar-uuid.e33f415f95a337a0108b556699e50acc-LFOA-20180116T153000Z"/><om:observedProperty xlink:titte="METAR trend forecast properties"
xlink:href="http://codes.wmo.int/49-2/observable-property/MeteorologicalAerodromeTrendForecast"/><om:featureOfIinterest xlink:href="#sampling-point-03839-uuid.e33f415f95a337a0108b556699e50acc-
LFOA-20180116T153000Z"/><om:result xsi:type="iwxxm:MeteorologicalAerodromeTrendForecastRecordPropertyType"><iwxxm:MeteorologicalAerodromeTrendForecastRecord gml:id="trend-fcst-record-1-
20180116T1530Z-201801161730Z-uuid.e33f415f95a337a0108b556699e50acc-LFOA-20180116T153000Z" cloudAndVisibilityOK="false"

changelndicator="TEMPORARY FLUCTUATIONS"><iwxxm:prevailingVisibility uom="m">4000.0</iwxxm:prevailingVisibility><iwxxm:forecastWeather xlink:tite="Showery precipitation of rain"
xlink:href="http://codes.wmo.int/306/4678/SHRA"/><iwxxm:cloud><iwxxm:AerodromeCloudForecast gml:id="acf-1-uuid.e33f415f95a337a0108b556699e50acc-LFOA-
20180116T153000Z"><iwxxm:layer><iwxxm:CloudLayer><iwxxm:amount xlink:title="Scattered" xlink:href="http://codes.wmo.int/bufr4/codeflag/0-20-008/2"/><iwxxm:base
uom="m">300.0</iwxxm:base></iwxxm:CloudLayer></iwxxm:layer><iwxxm:layer><iwxxm:CloudLayer><iwxxm:amount xlink:titte="Broken" xlink:href="http://codes.wmo.int/bufr4/codeflag/0-20-

008/3"/><iwxxm:base uom="m">600.0</iwxxm:base><iwxxm:cloudType xlink:title="Towering cumulus" xlink:href="http://codes.wmo.int/bufr4/codeflag/0-20-
012/32"/></|wxxm CIoudLayer></|wxxm Iayer></|wxxm AerodromeCIoudForecast></|wxxm cloud></iwxxm: Meteorolog|caIAerodr0meTrendForecastRecord></om result></om oM Observatlon></|wxxm trendForeca
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IWXXM and Additional Bandwidth Requirements to CRV

The communication infrastructure (AMHS and CRYV) is expected to support both IWXXM traffic
and TAC . In this case, AMHS will support XML/GML based IWXXM and legacy TAC messages
until TAC format is phased out of operation. This means additional bandwidth is expected.

There is also a plan for Flight and Flow Information for a Collaborative Environment (FF-ICE) to
be introduced in ASBU Block 1. This will further require additional bandwidth to CRV.

As shown in previous slides, the IWXXM required significant bandwidth compared to legacy
message format (at least five times based on European study)

As projection of increasing bandwidth would result in additional operating cost for CRV,
compression of XML based message should be considered to minimize the impact

In order for AMHS to support XML, File Transfer Body Part (FTBP) function will be required. It
is noted that AMHS Extended Service which required X.500 Directory Service is not required to
support FTBP.
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FAA Plan to Support IWXMM Distribution

1. Implement Java Message Service (JMS) Gateway between FAA SWIM and
FAA AMHS

2. Will Distribute IWXXM through AMHS externally
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IWXXM lssues

IWXXM is adopted to be distributed over AMHS beginning 2020. There
is no clear plan of support IWXXM over SWIM in Asia/Pacific region

IWXXM required MET application/system to support XML and develop
compatible XML schema

Need projection of bandwidth required
Implement FTBP to AMHS
Ensure no AFTN routing is involved
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SWIM Over CRV

« SWIM has been adopted in Asia/Pac region and other ICAQO regions to
distribute future message format such as FIXM, IWXXM, AIXM

 Current FAA SWIM service has distributed IWXXM and other Non-time
sensitive data

« FAA SWIM operated as an Enterprise service where as European is
under Federated architecture

« Since SWIM can support many non-time sensitive data, prioritize of
data distribution should be considered
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SWIM Over CRV Issues

Regional SWIM Architecture and its planned connections over CRV
SWIM over CRV will be connected through GRE tunnel
Dual Operation: AMHS legacy traffic and SWIM

Projection of bandwidth, type of traffic (time sensitive?), architecture
(Centralized or Distributed or Hybrid?), allow interface with Internet?




ICAO BANGKOK  UNITING AVIATION

ISSUES AND RECOMMENDATIONS

* |ssue: CRV Inter-Regional Coordination

 Recommendation:
— Change States/Administrations to join CRV to “ANSPs”

— Establish a formal coordination to exchange new CRV connection, especially, non
ANSPs

« Justification: ‘States/Administrations’ term is not specific and will delay
approval process. The CRV is designed to primarily support time
sensitive ATC voice and AFTN/AMHS. For a CRV user that is not an

ANSP, a credential evaluation should be considered.
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ISSUES AND RECOMMENDATIONS

 |ssue: AMHS over CRV

 Recommendation: Maintain the AMHS routing and expand routing with
coordination to all impacted ANSPs.

 Justification: AMHS traffic is routed by AMHS header. This was not an
issue when AMHS connection is based on point-to-point circuit.
However, ANSPs with CRV service, can potentially connect to any
ANSPs linked to the CRV. Without careful coordination this can lead to
operational problems. An example below depicts AMHS routing
scenario

If A I o B AN Be— A\ ButCreroutesD traffic to A
f [r)lorr‘ma yhp;ssej Cra - ' E ! E based on a perceived alternate
or P througn Ban C— D’ c “x p’/ routetoD,aloop will form.
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ISSUES AND RECOMMENDATIONS

Issue: IWXXM

Recommendation: I[WXXM traffic will be distributed by AMHS as
adopted by ICAO. IWXMM traffic should be evaluated regularly to
ensure CRV can provide support

Justification: IWXXM traffic based on XML is very large when compared

to legacy weather data. CRV is expected to carry legacy TAC weather
in addition IWXXM as well as SWIM. Either or both compression and/or

increase of CRV is required when all are in operation.
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ISSUES AND RECOMMENDATIONS

Issue: SWIM over CRV

Recommendation: SWIM over CRV should be regularly evaluate of its
traffic to ensure CRV bandwidth can be used efficiently

Justification: Some of SWIM traffic is non-time sensitive and could be
supported by internet
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ISSUES AND RECOMMENDATIONS

Issue: Dual Operation: SWIM and AMHS
Recommendation: Need to have a transition plan if SWIM will replace
AMHS or carry AMHS traffic

Justification: Prevent duplication of messages.
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Conclusions

* The target is to have one common IP network
for all ANSPs in APAC and MID Regions,
connected to other ICAQO regions, with
applications migrated gradually

 Thus, CRV will be an infrastructure for all
ANSPs to communicate to one another. We
need to protect our network for safe and
efficient air traffic control service.
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That was Then ....

 Initially, the only SLC AMHS connection was to Japan.
« Japan AMHS was essentially a station on NMR. Changing the routing for

Japan traffic was purely an NMR alt route function.
 All other Asia-Pac destinations were AFTN alt routes.

Japan SLC Japan
AMHS AMHS SLCARTN

Fiji  NZ AUS
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That was Then... (cont’d)
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This is Now...

Now, Japan, Fiji and New Zealand all go through AMHS. Re-routing may be

accomplished at those sites.
Whether alt routing through AMHS or NMR, must understand the impact
downstream.

Japan
Fiji

Japan SLC NZ
AMHS AMHS SLCAFTN
Fiji AMHS NZ AMHS
AUS
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ThIS Is Now

(Cont d)
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Changing Normal Traffic Flow: Re-Route To AMHS Peer

Example 1: Fiji to New Zealand (OK)

Jpamhs
Nzambhs

Nfamhs

Australia
AFTN
YSCB
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Changing Normal Traffic Flow: Re-Route To AMHS Peer
Example 2: New Zealand to Japan (Not OK)

Jpamhs
MNzamhs
Nfamhs SLC
NEMC
AMHSGate NMR

Australia
AMHS
YSCB

Japan normally sends NF, NT, and NZ traffic to the US kslcmta (above)
Rerouting nzamhs to jpamhs would cause a loop detection by our local MTA,
kslcmta (red table entry).
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Changing Normal Traffic Flow: Re-Route To AMHS Peer

om Bample nzamhs nfamhs jpamhs auamhs
hroven nfamhs nzamhs nzamhs nzamhs
‘Destination’ jpamhs jpamhs nfamhs nfamhs

auamhs auamhs auamhs jpamhs

1. The table above uses MConsole channel names. MConsole is the tool to control
AMHS peer re-routing. No AFTN procedures are needed.

2. The top row is the ‘re-route through’ AMHS peer.

3. The rows below are possible ‘destination’ AMHS peers.

4. The color scheme ‘channels’ indicate which AMHS channel may be routed to each
AMHS channel listed in the top row.

5. Auambhs is not yet available as a ‘re-route through’ AMHS peer (column 4).

6. Traffic for Australia can be re-routed to AMHS with special procedures in SOP-
including AFTN procedures (shaded).



