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Introduction

Wireless communication is undergoing explosive growth to provide Internet Access.
Satellite communication is an interesting alternative in a mobile environment or in
locations where Terrestrial Internet Access is not available. However, satellite
communication should not be considered as a replacement of terrestrial
communication but as a complementary technology. The vision of future wireless
networks providing Internet Access encompasses a world where the user will be able
to obtain any service at any time without caring about the communication solution
that is used, but with the knowledge that the best and least expensive service is
provided.

Customers ¢ Cruise Liner / Luxury Ferry

In recent years, in the leisure and tourism services, there has been a new area of
development in the services provided by cruise liners and Ferries - the business
services. These services consist of company events, meetings, conferences, training and
others.

The Challenge

These new services require, from the cruise line/ferry companies, an always-on,
reliable, cost effective and easy to operate/maintain communication system that
would manage/implement a Wireless Hotspot for guest Internet access and to
guarantee corporate communications keeping the ship connected to the company
headquarters.

WGStargate Solution

The WGStargate - Onboard Communications Solution enables Internet access for public
use and private corporate communications, combining Satcom with terrestrial
technology with cost optimization. The solution combines/integrates terrestrial and
satellite technologies/services such as Wi-Fi, 3G/2.5G/2G, DVB-IP, Inmarsat, Thuraya,
VSAT, TVRO and EvDO from Telecom Operators.
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WGStargate Possible Combination Solutions

ONE WAY SATCOM HYBRID TWO WAY TWO WAY SATCOM TWO WAY
Internet Access Service SATCOM TERRESTRIAL
Profiles TVRO + UMTS/HSDPA TVRO + Thuraya VSAT Wi-Fi
TVRO + EvDO TVRO + InmarSat InmarSat UMTS/HSDPA

Thuraya (with limited

EvDO
data rates only)

kR WGStargate Components

I WGStargate SATCOM Appliance ¢ on board ship
1 WGStargate Monitoring Server ¢ at company headquarters

Possible Communications Systems on board ship
I Maritime TVRO Satellite System (used for TV Reception)
Maritime InmarSat System

Internet Caching

Maritime Thuraya System

Maritime VSAT System

GPRS/UMTS/HSDPA External Antenna and Modem;
EvDO USB External Antenna and Modem

Wi-Fi Hotspot in the Ship for Customers/Guests
Wi-Fi Terminal Link

Remote
Monitoring Server
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WGStargate Appliance

The WGStargate Satcom Appliance, which is the main component of this system, is a

Multi Service On-board Communications Appliance.

Main features:

WGStargate Manager ¢ Comprehensive Web Interface for System Management;
Data communications Link Resiliency;
Multiple Link Controller;
Load Balancing and QosS;

Hotspot Manager;

Transparent Data Proxy;

Firewall; VPN; DHCP; NTP; AAA; WEB Server;
Acceleration ¢ DNS Cache / HTTP proxy
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Intelligent Link Selection

Figure 3 ¢ Monitoring Interface
Based on link availability, transmission cost per Megabyte, service level agreement and

performance, the Intelligent Link Selection decides which interface should be used at a

given time. The goal is cost optimization.
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WGStargate on Lobo Marinho ¢ Porto Santo Line

The Lobo Marinho is a Luxury Ferry which cruises between Funchal and Porto Santo, with the capacity for 1150 passengers.
The trip takes around 2h30m. The WGStargate System allows first class passengers to have Internet and Email access
throughout the cruise period. Porto Santo Line took advantage from its previously installed parabolic antenna and at only
the cost of a new Internet per Satellite contract (lnne Kk Y2Y UKO A& y2¢ F6fS (G2 LINRJA
duration of the journey.

This system assures 95% coverage between Funchal
and Porto Santo. The remaining 5% are due to
OStftdzE  NJ ySGte2Nl Qa I O
and to ¢ twhQa LI NIro2ftAO0 Iy
synchronization with Satellite when the boat turns

in the harbor.

TVRO (Television receive-only) is used for reception
of data / Internet services from shore to ship using
the existing TV antenna in parallel with the TV
reception.

3G card is only used for uplink, that is, to make

Funchal

d ATLANTIC Internet requests operating in narrow-band
O2yySOilAz2y tA1S Dtw{z
Figure 4 ¢ WGStargate on Lobo Marinho provide 3G broadband during the complete course
of the journey.

WG3G on Douro Queen ¢ Douro Azul

The Douro Queen is a luxury river boat that operates weekly cruises on the Douro River, with 86 double cabins.
tFraaSyaSNa KIS 2ANBftSaa LyGaSNySid | 00Saa | @FAfl otnBe

Because of the 3G lack of coverage, the WG3G
solution is not able to assure 100% coverage on
Douro River. The boat loses connectivity between
t AYKn2 |y Ra. The rédldashedRife!shows
the cruise period that is not covered by 3G.

Tosolve proo £ SY>X 2D{ I NBIGSQ
Inmarsat satellite communications device, has been

tested on board and proved to be able to provide f—»ﬁ |
communications coverage in the area where cellular o e R —
Pinhédo Dock Dock

communications fail. ! A A
< of N — —

Satellite communications via Inmarsat have been \\\, -

tested on board and have been able to solve the e

problem. DOURO

RIVER

Figure 5 ¢ WG3G on Douro Queen
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Solution / Components
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91 Interfaces:

o
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EvDO;

1 Software:

0 Embedded Linux Operating System;

o Serial Driver; GPS Driver;
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SATCOM DVB IP Interface (TVRO, InmarSat, Thuraya, VSAT);
GSM/GPRS/UMTS/HSDPA Modem Interface;
2 Ethernet 10/100 BaseT interfaces;
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o SATCOM DVB-IP RCT Driver; GSM/GPRS/UMTS/HSDPA Driver; EvDO Driver;

Investment

Typical values for WGStargate Solutions per boat installation ¢ (Note: Does not include any communication device, but

Nonius provides consultancy, leveraging on existing communication devices).

ONE WAY SATCOM

HYBRID TWO WAY SATCOM

TWO WAY SATCOM

WGStargate ¢ SATCOM Appliance

WGStargate ¢ SATCOM Appliance

WGStargate ¢ SATCOM Appliance

WGStargate One Way SATCOM
Interface

WGStargate One Way SATCOM
Interface

WGStargate Two Way SATCOM
Interface

WGStargate GSM/GPRS/3G Interface

WGStargate Hybrid Two Way SATCOM
Interface

WGStargate Intelligent Link Selection

WGStargate EvDO Interface

WGStargate Intelligent Link Selection

WGStargate Hotspot Manager

WGStargate Intelligent Link Selection

WGStargate Hotspot Manager

WGStargate Hospitality Module

WGStargate Hotspot Manager

WGStargate Hospitality Module

WGStargate Hospitality Module

¢t L/
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TYPICALCOSTO®nnnxnn €

TYPICALCOSTY ®onnxnn €

OPTIONALS

WGStargate Monitoring Server (Note: This module is implemented at the Headquarters.)

WGRedundancy Module
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Return on Investment

Typical Costs per MB

ACCESS NETWORK COST PER MB TRAFFIC LIMITS |
Wi-Fi n Z n n-Bomseering the ship has a contracted Wi-Fi backbone access at the harbor. No limit
UMTS nZinHoe O0SF2NBE GNI FFAO tAYAlUKN 1GB
EvDO nZinHoe O0SF2NB GNI FFAO tAYAlUKN 1GB
Inmarsat C X H(BRGAN service) No limit
Thuraya HInce OSFR2MBe f IAFKSRIMPRE Seérkidk) 5MB
VSAT Flatratecn Z nnnme No limit
TVRO nnmme OSTOZIANE FEFRDOSNAYNIETAQ 1GB

Return on Investment taking as example a WGStargate One Way SATCOM Solution.

Here we are only considering the use of TVRO and 3G.

ONE WAY SATCOM 76nnInn €

TVRO Up to 1 Mbps; Unlimited Traffic HpCcZni

3G/HSDPA Up to 7,2 Mbps; 6GB Traffic nnxpo

VOUCHER ¢ 30 Minutes 20 vouchers oxnn ¢c2GLtY cne

VOUCHER ¢ 1 HOUR 45 vouchers pzZnn ¢20FfY HHpE

VOUCHER ¢ 2 HOURS 40 vouchers TZpn ¢c20LtfY onne
c20G1Kt Y2yGKte NBGS)

RETURN OF INVESTMENT YEAR 1 \ YEAR 2 YEAR 3

Investment 7Tennznn 0,0n € nnn

Fixed Costs odmmcC X odmmMC Z odmmMcC X

Revenue 7.02n Z n n 7.02n Z nn 7.02n Z nn

Annual revenue -0 dc pc X odhpnoz odchnoz

Accumulated receipts -3.69653€ | 206,94 € 4.110,41¢€

Both TVRO and 3G service level agreements might vary from operator to operator. These are only reference values.
2SS |NB lFaadzvAy3a GKFAGZ Ay | @SNI IgemmonthiaBoiit 3 LdAckess peddayd (2 & ¢

2A0K (GKA& azftdziaizysz O2yaAiR SddktyfrHon Inwstmient i@ @athidri® tfielisecahF year ab ¢
operation, considering that the fixed costs and revenue are equal for the three years.

The return on investment does not include the unquantifiable gains, for example the possibility to have corporate
communications during the journey.
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Conclusion

WG3G Solution vs. WGStargate Solution

PROBLEM WG3G SOLUTION WGSTARGATE SOLUTION
No Internet Access until boat enters another Checks the coverage of another networks and switches
Lack of coverage .
covered area to an available network
A Qa | . . . . . .
[AY1 . ) Bad service provided to customers Switches to a link with a better quality
degradation
Cost Keeps the same cost for communications at all Always chooses the lowest cost/best performing access
times network
The provided performance is dependent on the Always chooses the lowest cost/best performing access
Performance
chosen access network network

WG3G only provides Internet access when 3G is available, while WGStargate provides Internet access for most of the time.
WGStargate technology allows for the reuse of existing communications equipment leveraging previous investments.

The boat is able to give Internet access to its customers throughout the cruise period selecting always the best performing
access network at the lowest cost. Although the communication costs may rise, since customers can use the Internet at any
time, it is also true that customers will buy more Vouchers to use the Internet, therefore revenue will also rise.

The WGStargate allows boats to have more and better Internet Connectivity using always the cheapest and best
performing access link.
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