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AGENDA

Brasil VHF concession: current status and RGS /
VDLm2 coverage

Brasil ATS data link services
Brasil ATN initial deployment
The next steps
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WHY A CONCESSION MODEL

DECEA is responsible for aeronautical telecommunications in Brazil and was looking
forward to select a CSP partner with well recognized experience on implementation and
operation of data link infrastructure for long term investment and partnership.

CHALLENGES

SAFETY

EFFICIENCY

* To provide SIRIUS
program with stat-of-art
air ground data link
communication
technology

* To responde continued
traffic growth in Brazil

* Major step on SISCEAB
modernization strategy
to support big events
(World soccer games in
2014 and Olimpycs in
2016)

» To enhance
communication between
ATC and aircraft users,
by adding data to voice

» To ensure
communication integrity,
specially with foreign
airline crews

* For both ATC and

aircraft users:

v" To reduce ATCO and
Crew workload by
replacing voice by data
on routine
communication,

v To reduce the use of
voice radio frequencies
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VHF CONCESSION OVERVIEW

® 1In 2010, after a public RFP
process, SITA has been selected |
by DECEA to deploy a new VHF lé
data link network in Brazil, ; & LbrE” .é

® The agreement model is a 20 | | 9.
years public concession where +g§-+— = = = = !é
SITA operates and maintain the £&s N Rede Doméstide, - ___ @
VHF network on behalf of é s N\ T

Rede Terrestre do Sistema Data Link Brasil

DECEA; Ss\ise
® SITAONAIR became exclusive o étﬁ i feLesekzo fé
service provider in Brazil for ' l m i C
AOC and keeps Internetworking 7 TIees
_ A x:qc}{.mlw?\\ -

with other DSP for ATS purpose; i, 3 .
°* SITAONAIR replaced obsolete Sew o= =

DECEA's data link network and

Processor.
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VHF CONCESSION SERVICE OVERVIEW

N

S
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[ SITA Global \/
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AIRCOM IPVPN I
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e SIN

T
’ ! BIO Data Link Processor

> teIcP)

SITA Concession Data Center, Rio
@GIG Airport

Operational requirement: to provide ACARS and VDL M2 full coverage on
Brazilian airspace above FL245 and selected Terminal Areas (TMAS).
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VHF Data link Concession

5 years project

Dec2010 201472015 End 2015

Contract
signature Concession
operation

initiated
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VHF STATION TOPOLOGY

? VSAT ,intenna
|

VHF Antenna | = VHF Antenna ' —
136.975 MHz | 131.550 MHz | VSAT Modem

SN

3G Router

VH Gound Computer SWitCh -
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PROJECT COMPLEXITY

During the project, it was required to handle great complexity of factors to deliver
the project on time

® Most located on INFRAERO airports

— Public Calls, location of the antennas and cabinet, technical
VHF sites projects, installation authorization.

® Private airports and small cities airports
— Commercial agreements and technical project evaluation

Application submission to the Brazilian Telecom
Radio agency (ANATEL) that has issued and granted the
licenses use of VHF frequencies by SITAONAIR on behalf of

DECEA

Transport, storage and installation of equipment
- Compliance with Brazilian Law and tax regulation

SITAS”
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Example of Installations

SDU site 1 GIG site 1
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Example of Installations

GIG site 1 CGR site 1

VEIE2
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VHF DATA LINK — Lots 1 & 2 (ACARS)

FOR

MAB

7 51 sites instalados
//// S Faltam 2 sites (JCR e SIL)
L L

7

—

ACARs Installed
To be installed

e 2 Sites




VHF DATA LINK — Lot 3 (VDL Mode 2)

FOR

MAB

7 51 sites instalados
//// S Faltam 2 sites (JCR e SIL)
L L

7

VDL Instalada
“ Futura VDL
Creat 2 Sites




VHF INFRASTRUCTURE SUMMARY

— 51 implemented sites.

— 102 active ground stations.
* 51 VDL stations.
* 51 ACARS stations.

— 1 ACARS processor:

— 1 ATN router.

— 2 new sites (JCR and SJL)
requested by DECEA under
implementation.
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Datalink users

® There are currently 592 aircraft are data link equipped that are configured

in SITA processor to use the service in Brazil.

LAN

CAzul ¥ A

VHF ACARS only: 43 | VHF ACARS only: 65
VHF ACARS only: 56 VDL M2: 115 | VDL M2: 106
VHF ACARS/VDL M2: 88 SATCOM/FANS: 21 | SATCOM/FANS: 11

QATCOM/VHF ACARS: 7/ QATCOM/FMS READY: 22 \SATCOM/FMS READY: 12

Avianca \_

GOL

A STAR ALLIANOE MEMBER 7.8

Linhas aéreas inteligentes

VHF ACARS only: 35 VHF ACARS only: 140
SATCOM/VHF ACARS: 1
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Datalink Traffic in Brazil

Traffic per Year (in Kilobits)

60.000.000 55.848.901

50.000.000
40.000.000 37.262.490
30.000.000 28.469.159
22.997.684
20.000.000
15.063.644

10.000.000

0

6 2011 2012 2013 2014 2015
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SITA’s Brazilian Network Availability

SITA is delivering a much more stable and available network in Brazil, compared to the

legacy Network.
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ATS Data:link
services.in:Brasi
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ATS DATA LINK SERVICES

1. Existing Pre FANS services in 2 major airports: Galeao (Rio)
and Guarulhos (Sao Paulo).
2. Pre FANS expansion program includes 23 Control Towers
equipped with D-ATIS and DCL.:
» 18 of 23 sites already certified by DECEA (NOTAMS):
SBGL, SBBR, SBRF, SBCY, SBSP, SBCG, SBFL, SBEG,
SBBV, SBBE, SBNT, SBCF, SBCT, SBPA, SBFI, SBPS,
SBFZ and SBPV.
* Partnership with Saipher (TATIC) and ACAMS/ATCsys
(Automated Tower System).

1. FANS
. ADS& CPDLC oceanic in ACC Atlantico. Operational since 2009.

2. D-VOLMET

. FIRs Brasilia, Recife, Atlantico, Curitiba and Amazonia.
Operational since 2012.

SITAS”
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CENTRALIZED ATS SERVER (CATS)

PLALLY I
.* ‘e

.0
*

| .
L
g

&

ACARS aircraft
?‘#

o

*+, D-ATIS source,*® o _ i
T . z
fenuans 1) Centralized management, reduced - B
operating costs

e
e,

2) Reduced data-link connections

_— . requirement
Rio de Janeiro 3) Dual redundant architecjire provides

highly available service
RGS GE

ATIS + VOLMET

DECEA SITA ACARS
CATS redundant DTCEATM-RJ Network
servers

TCP/IP

‘ % CATS in Brazil is enabling DECEA to
expand Pre FANS services up to 23
DATISsource.s” — 3irports.

RETT TR A

Ll 2
Séo Paulo



PRE FANS USAGE

Total pre FANS traffic (Jan2016)

AL L Percentage Total B Cronn el Percentage Total
(Uplink + Downlink) (Uplink + Downlink)
Total Pre-FANS 241.699 100,00% 66.844 100,00%
d-ATIS Traffic 204 .430 84,58% 63.530 95,04%
Departure Clearance Traffic 37.266 15,42% 3.314 04,96%
Oceanic Clearance Traffic 3 00,00%

® Brazilian airlines (TAM, GOL, AZUL) represent nearly 90% of
total generated traffic
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DATIS USE BY AIRPORT - Feb2016

25,000 1

22,500 4

20,000 |

17,500 |

Number

10,000

7,500 4

5,000

2,500

22

Datalink ATIS Requests Message Number

15,000 1

12,500 4

SBGR  SBSP

SBGL

SBER

* GRU represents 25% of total
dkl traffic for D-ATIS.

* In Dec/Jan 2016, SITAONAIR
systems in Brazil handled
100000 DATIS requests.

SBCF  SBCT  SBPA  SBRF SBFZ SBEG  SBSV  SBCY  SBBE  SBFL  SBKP
logplatform

W RAl mSuccessful RAl
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FANS 1/A OPERATIONS BY ACC AO

= [raffic statistics:
— JAN2007: 226

— MAY2009: 30.716
> 2009, JUN 1st: Air France

— JUL 2009: 73.172
— JAN2016: 139.992

4

Shortest | A Longest Total Avallability J-month | 12-month
Dursiion  Durstlon  Duration | Duration momge | SVerage
VHF FANS ATRCOM Processor Availability O O 0 0 0 100.00%] 100,000 99.99%
Satefite FAMS AIRCOM Processor Availability 0 0 0 i 0| f100.00%: 100.00% 99.9%%
WHF Access Matwork Availahility i : |
Satelita Access Metwork Availability i 99,9%%| 100.00%| 100.00%
WHF FANS Sarvice Avaiabiliy i ]
Satelite FANS Service Availability f : 99,99%| 100.00%| 9998%
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ATN mnitial
deployment:in
Brazil
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CONCESSION RACK

OBS CISCO router B (2U7) PGIGI72

‘OBS CISCO router A (2U7) PGIG173

Intermet Router (2U7)

Outside Switch A (WS-C2860, 1U)
Quiside Switch B (WS-C2860, 1U)
$200 NTP Clock

Firewall A (ASA 5510, TU)

Firewall B (ASA 5510, 1U)

Inside Switch 8 (G20608-24TD-L, 1U)
Inside Switch A (G20608-24TD-L, 1U)

e 1
H]HHW ﬂﬂ"" 1 SAN (VaT0D, 3U)

e b bl

ATN ServerS 1&2 DELL R320

SAN (V3700, 3U)

ATM 2 (R320, 1U)
ATN 1 (R320, 1U)

KVM Switch (B064-016-04-IPG. 1U)
PDU A (APT911A, 2U)

PDU B (APTS114A, 2U)

ACARS server (R710, 2U)

AMOS Sarver (RT10, 2U)

Backoffice Server (R710, 2U)

SAN (DS3524, 2U)

Backup Server (R510, 2U)

Tape library (TL2000, 2U)

Backup NAS 10TB (NX3100, 2U)

Vertical PDU - A Vertical PDU- B
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BRAZIL ATN INTERNAL NETWORK OVERVIEW

231 OVERALL NETWORK ARCHITECTURE
The following picture presents the network architecture applicable to Rio operational environment.

192.168.1.1 192.168.1.2

DECEA A/G (eth3) (eth3) DECEAA/G
SURVEILLANCE
ProATlc;l1 server ‘\\ e ProAT0N2server
° . (eth?) (eth7) ‘
gigp-atn-I1 X 192.168.2.1 192.168.2.2 gigp-atn-12
(bond0) I Virtual IP@ used inter-
g?,g‘%‘zﬁhg domain communications ( eggg':ggzs) NTP
S (bond0:1) 172.20.1.52 172.20.1.35
172.20.1.50

ATN OPS Network
Network address: 172.20.1.0 /24
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BRAZIL ATN SAT RESULTS @GIG IN DEC-2015

Finished the installation and configuration togethe

Performed 17 tests all passed without open issue, b
items:

HW and documentation;

All software components, agents and licenses;

Cabling between both ATN Servers and network compon  ents;
ATN Topology

System Startup

System Failure and automatic witch in case of failu re (Cluster)
Software Failure

Supervision (SNMP functionality)

Web Monitoring Tool

Log Files Management

r with Thales (ProATN supplier);
eing checked the following

SITAS”
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\@) gigp-atn-IL - Mozilla Firefox (on gigp-atn-i)

File Edit View History Bookmarks Tools

_igigp-atn-11

L=

Help

@ |0

localhost/cg

v‘i"l |4

THALES

urveillance link(s)

ProATN Web Manager v18

ProATN High Availability Boundary Intermediate System

Status
Software version ProATN RZMS resiliency agent v4 6.0a
Currenttime: 2016903-14 14:11:18
gigp-atn-11 online
gigpatn-12 online
192.168.1.1 ACTIVE - with no faults
19216821 ACTIVE - with no faults
cltsnmp Started gigp-atn-i1 - Started gigp-atn-2
grliP-GG Started gigp-atn-i1
grl-xot Started gigp-atn-I1
gri-i_stack Started gigp-atn-i1
grl-l_agent Started gigp-atn-11

SITA-9
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BRAZIL ATN: SOME RECENTE LOGS
SHOW CONNECTIVITY

I I
A00000 General Aviation 20
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BRAZIL ATN: TRACE SHOWING AN AZUL
FLIGHT CONNECTION
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PROATN SYSTEM ARCHITECTURE
OVERVIEW

Al fepurer 2
SE5
ProATN router

agmin

ProATN R2MS ProATN SNMP
agent agent I

: _ ProATN SHNMP
Manager
ProATN Web
Management Tool
ProATH SNMS |
Configuration tool

Management station

Operational ATN system
wasds NIy dnyong 15
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PROPOSED ROADMAP

Phase #1 : Proof of concept.
Objective: build ATN (and mixed environment) expertise
— Implementation of end-to-end chain in lab
— Airborne : lab avionic and/or simulators
— ATN router
— DL-FEP + CPDLC HMI
Phase #2 : Flight trials.
Objective: build expertise with real aircraft operations
— Trials with lab aircraft (GEIV)
— Trials with ATN aircraft (short hauls)
— Trials with FANS aircraft (long hauls)
— Trials mixing environments

Phase #3: Integrating with ATM systems
— Interoperability tests
— Full validation.
— Initial tests with CINDACTA continental

SITAS”
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SITAONAIR SUPPORT TO CPDCL TRIAL

= Implementation Roadmap
= Working with DECEA in defining “proof of concept” project
» Producing evaluation / project report

= Providing ATN/CPDLC components
= ATN/CPDLC Test & Evaluation Platform
= ATN A/G and G/G routers
» VDL Test Station (if needed)
» Data-Link Front End Processor (DL-FEP) — to connect to ATECH
ATM system
= Avionic bench (if needed in addition to YUL lab and GEIV a/c)

= Providing support services
= ATN Test Services
= Support to end-to-end tests and validation
= Coordinating trials with airlines if required

SITAS”
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ATM ENVIRONMENT FOR CPDLC TRIAL

ATECH / Sagitario

FANS aircraft

s MQ
DLFEP B - Q

GES,

ATN aircraft

VDL SDU
Network

CPDLC HMI (COCPIT)

ATN router

I B SITA €
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Conclusion

+ Brazil is leading a major ATM transformation program in the Latin America ,
the SIRIUS program which includes the introduction of data link technology
in the ATS routine operation in airports and en route airspace.

% The VHF data link infrastructure in Brazil was desi  gned by SITAONAIR
to become the air-ground datalink platform for the SIRIUS program.

% The proof of concept and ATN validation is proposed in a step-by-step and
evolving manner and will require the effective participation of the airlines in
order to evaluate the potential benefits for the implementation of ATC
datalink based services.

SITAS”
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Questions?

eeeeeeeeeeeeeeeeeeeeee



Adriana Mattos
AIRCOM | Senior Manager, ATM Business Development

SITA OnAir
71, av. Louis Casai, PO Box 42
1216 Cointrin, Geneva, Switzerland

Simply connect to
WwW\Ww.Sitaonair.aero



