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1 Purpose
The service line was developed by THISS Technologies Pte. Ltd. (referred

to as THISS). The services use a unique combination of patented antenna and burst
CDMA modem technology and operate with existing geo-stationary C-band satellites.

This document provides an overview of the technology, and currently
available services and applications including position reporting, telemetry, SCADA and
IP Data. It is not intended to provide a detailed technical description, but, will assist in
determining the choice of product and the related service. A basic level of related
technical knowledge and understanding of satellite networks has been assumed.

2 Scope

This document covers the following product and service descriptions:

system overview
products and services timeline and competition analysis
products and services description

Prima: Position Reporting, Short Message Transfer, Mobile Telemetry and
Sensor services

Duo: Position Reporting, Short Messaging, Telemetry and Simple SCADA

ProData: Message Telemetry, IP Telemetry SCADA, Broadcast, Multicast and IP
Services

Broadband: Simultaneous IP voice and high speed data
Applications

Contact and further information
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3 System Overview
The services use small, low cost, C-band satellite terminals with access to

the Intelsat and New Skies range of global satellites (a constellation of 35 satellites
providing global coverage). The suite of services can form a dedicated secure Closed
User Group (CUG) network providing high availability, low latency, IP-based or
proprietary communication services. StreamSat can also operate on regional linearly
polarised satellites as typically used by Domestic satellite operators.

3.1 Satellite Coverage
The satellites employed under 's range of services can use a combination of
zone (regional), hemi and global beams to provide coverage over large geographical
areas. The current service coverage areas using Apstar V and SES-NewSkies satellites
are shown in Figure 1. There are several advantages of using C-band satellite
communications including:
Transoceanic coverage for global beams as illustrated in Figure 2 and 3
Lower bandwidth (operational) costs than comparable L-band services due to global
availability of surplus C-band transponder capacity
Immunity to rain-fade issues associated to comparable Ku-band services
Geostationary nature of C-band satellites implies high availability links due to high
elevation angles (minimising shadowing and signal blockages) and fixed nature of
the services
Large number of satellites enables optimisation of the satellite network design
Owing to technology maturity (over 40 years’ development), a large number of

existing teleports located globally make terrestrial interconnects easy
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Figure 1: Current StreamSat Regional coverage using satellites Apstar V (138E)
and SES-New Skies NSS5 (183E) satellite

Figure 2: Hemi Beam coverage using the Intelsat constellation’
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Figure 3: Global Beam coverage using the Intelsat constellation*

3.2 Air Interface

uses CDMA waveforms and IP protocol stacks (for broadband two-way
services) to provide an end-to-end flexible communication network. The services use a
novel combination of time, code and frequency domain multiple access techniques,
known as burst CDMA. These burst mode CDMA signal transmissions can be of a very
short duration and are hard to detect owing to spread spectrum waveforms and turbo
coding error correction algorithms. The spread spectrum nature of the waveforms used
makes the system naturally resilient to narrowband interference (including intentional
frequency jamming). CDMA waveforms are compatible with and designed
to operate with CDMA Multi-User Detection (MUD) algorithms.

The waveforms currently use both complex and binary spreading sequences and
operate in channel bandwidths of 1.25 MHz, 330 KHz and circa 100 KHz. The satellite
bandwidth is assigned for inbound and outbound satellite links on the basis of the
required data rates and terminal access requirements.

THISS has already worked with third parties to implement encrypted data
communications networks, and can offer the option for all data to be encrypted during
satellite transmission.
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3.3 Network Design

The network is based on modular network architecture such as is widely
used in classical satellite network and IP techniques. The network is designed to employ
standard protocols (e.g. IP), and the terminals are designed to support standard physical
interfaces such as serial (RS-232/485) and Ethernet.

For the broadband services system, status and network information can be transmitted
to the remote terminal allowing it to select optimum satellite and network parameters and
to connect to the network using any of the pre-defined satellites. The radio
interface uses the proprietary L2sat protocol for the operation of shared
access outbound TDM channel. Terminals can access the network on shared
TDMA/FDMA/CDMA basis, using appropriate code spreading sequences and time slots
within specific frequency sets.

For one-way telemetry services, terminals are statically provisioned with the optimum
radio resources on a TDMA/FDMA/CDMA basis. Network diagrams specific to each
system are listed in Figures 4, 5, 6 and 7.

and 7. 7.
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Prima network diagram

Figure 4:

THISS Technologies Pte Ltd

Page 9 of 29




Products and Services

THISS-COM-00076
Version 1.3
March 2007

Duo network diagram

Figure 5:
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ProData network diagram

Figure 6:
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Broadband network diagram

Figure 7:
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3.4 Hub Description

The teleport hub equipment (as developed by THISS), modem and IP
network technology support a variety of terminal configurations. This means minimal
upgrades to the network are required for successive terminal and higher speed data
implementations. The hub has been implemented in a modular fashion to allow for
network scalability.

The Operational Support Software (OSS) is based on the latest IP thin-client web
interfaces with databases used to provide a broad range of network management
functionalities for remote configuration, control and management of equipment. Figure 8
depicts an example of the OSS system and link diagnostic capabilities.

Key OSS modules include the Modem Statistics Manager (MSM) and Distributor
Terminal Manager (DTM) functions which can be used to monitor and analyse the
performance of the network in real time, and on basis of historical data. Hence, the
performance of specific satellite link in last hour, day or week is available to validate the
service performance. Various billing and related customer record information can be
extracted as necessary for accounting purposes.

Figure 8: Example 0SS system and link diagnostic capabilities
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4 Products and Services

THISS Technologies Pte Ltd has developed and patented several technologies including
very small satellite receiver/transmitter antennas operating at C-Band frequencies, a
burst modulating CDMA modem and the required network design to support highly
scaleable satellite networks and innovative service applications.

These innovative technologies have been licensed to Hills Industries who are providing
outsourced design, development and manufacturing of two product series:

T series of Products, supporting 1.2kbps to 2.4kbps data rates for telemetry
services with both mobile assets and fixed sites, comprising tracking and
messaging data applications;

X series of Products, supporting 1.2kbps up to 512 kbps data rates from currently
fixed sites, and in the future mobile stabilised antenna platforms, using 2 way
TCP/IP based applications and services.

Figure 9: X series Antenna’s Installed at 9m Teleport
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4.2 Competition Analysis
The table below is a comparison of existing products and their comparison to the THISS

service.

THISS
product

Application

Market
Segments

Competitive
Platform(s)

THISS differentiation

Prima

GPS/Tracking
Reporting
Transmit Only

Transport

Argos,
Orbcomm

- High availability
- Latency < 8 sec
- Lower cost for larger sized

packets

- High frequency reporting down

to bsec

- Superior operational support

for end user

Duo

Telemetry,
Receive/Transmit

Utilities, Mining,
Agriculture &
Transport

Iridium,
Inmarsat C &
D+ & TSAT.

- High availability
- Latency < 8 sec
- Lower cost for regular data and

secure dedicated network

- TSAT requires expensive and

bulky VSAT solutions

- Operational support for end

user is superior with the THISS
system

ProData

Low Data Rate for
Telemetry

Utilities, Mining,
Agriculture &
Transport

Iridium,
Inmarsat &
TSAT

- High availability
- Latency < 8 sec
- Lower cost for regular data and

secure dedicated network

- TSAT requires expensive and

bulky VSAT terminal solutions

- Operational support for end

user is superior with the THISS
system

BroadBand
X antenna
series

Broadband

Land

Inmarsat,
VSAT

- Small sized antenna used in

portable communications

- Provides cost effective always

on services

- Flexible IP services within a

secure network

Broadband

Maritime

Inmarsat

- Small sized antenna allows for

much lower cost stabilised
antenna platforms

- Provides cost effective always

on services

- Flexible IP services within a

secure network
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5 Products and Services Description

provides a unigue range of high-performance satellite services, using a hew
generation of mobile and portable Ultra Small Aperture Terminals (USAT) at
revolutionary service pricing levels. The terminals are much smaller than existing VSATSs
making them portable and easy to install; this significantly reduces the terminal
equipment prices for mobile installations.

C-band satellites are increasingly used for existing remote communication markets as an
alternative to L-band satellite technologies, for more cost-effective telephony and higher
throughput data services from portable, fixed or mobile terminals. A range of voice and
data services using sub-1 meter antenna technology allows users to benefit from
portability and ease of installation of smaller terminals, whilst enjoying the potential tariff
reductions associated with C-band satellite services.

In its portfolio of products, THISS seeks to partner with existing service providers and
technology partners. Specifically, the focus is on the wholesale distribution of products
initially within a local regional SE Asian/Australia basis, later extending to other regions
and global markets with well-established Service Integration (Sl) partners.

5.1 Prima

The Prima is primarily designed to provide cost-effective high reporting rate
telemetry and tracking systems suitable for use in the marine and mobile environments.
The low cost design is intended to be used globally and across a range of specific user
requirements and configurations.

Figure 10: Prima/Duo Terminal

Prima uses multiple antenna elements, phase combined to provide 360°
coverage via the use of a novel electronic switching matrix (the antenna contains no
moving parts). A terminal derivative for fixed telemetry applications uses an array of up
to 4 antenna elements, with an easily adjusted manual pre-selection of elevation angle
from 20 to 70 degrees. This allows for easy installation at fixed with a fan beam antenna,
pointed towards the selected satellite with the capability of supporting higher data rates.

THISS Technologies Pte Ltd Page 16 of 29
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The terminal consists of integrated GPS and external RS232/485 interfaces for external
Message Data Terminal (MDT) or sensors. The antenna and electronics housed in an
ellipsoidal device of 0.45m diameter. Designed to withstand harsh marine environmental
conditions and to minimise power consumption, the Prima can also be used
in fixed site telemetry applications, using solar powered arrays.

One-way transmission from the terminal to the Teleport is carried out in burst mode
configuration with a pre-defined transmit duty cycle. Messages and positional data are
delivered via both thick and thin client internet access and E-mail.

The next hardware revision of the Prima (to introduce a smaller 0.31m
diameter terminal) is currently under development with Hills Industries.

Service Access User Rate Comments

Inbound discrete data rates of
600, 1,000, 2000 and 3000bps
supported. Variable reporting
rates from 2.5 s to once per day.
Short messaging may comprise
canned (pre-defined) or free form
messaging

Position reporting | Autonomous | 600-3000bps

Short messaging | Packet - IP | 600-3000bps Inbound discrete data rates of

600, 1,000, 2000 and 3000bps
supported. Variable reporting
rates from 2.5 s to once per day
User telemetry payloads
transmitted in pre-defined time slot

structure
Autonomous
Telemetry / Packet - IP 600-3000bps Inbound discrete data rates of
600, 1,000, 2000 and 3000bps
supported. Variable reporting
rates from 2.5 s to once per day
Table 1: Prima Services

Prima is designed to operate with an inbound (Terminal to Teleport)
bandwidth of 330 KHz. The nominal air interface configuration comprises a data rate of 1
kbps, allowing for transmission of 56 byte messages in 0.5 second burst duration. The
terminal is designed to operate with a 1 in 10 duty cycle so in the nominal configuration
the maximum packet transmission rate is one message packet every 5 seconds. Higher
and lower data rates are selectable by changes in code spreading sequence length
within fixed bandwidth.

Satellite link operates with at least 4 dB link margins to allow for terminal and system
impairments due to mobile antenna pointing and other system degradations, to provide
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an overall link availability in excess of 99.0%. In addition, in some operating modes
including position reports, message repeats are used to further improve the network
availability.

In its nominal configuration, a single Prima radio channel can support in
excess of 20,000 terminals reporting at 1 hour intervals.

Position Reporting Service

The position reporting service is a one way autonomous tracking service. The term
autonomous is used to describe this service, as terminal user interaction is not required.

In this service the terminal uses its internal GPS receiver to derive its position and
periodically transmits position reports to the Hub. Each position report message contains
latitude and longitude information as well as course and speed data if available.

Short Message Transfer Services

A short message generated by a terminal user can be transmitted by the Prima terminal
to the hub (within allocated time slots). This message is delivered to the end-user via an
E-mail generated at the hub. For efficiency, the short message transfer
service can be ‘piggy backed’ within the position reporting mechanism.

Mobile Telemetry and Sensor Services

Remote telemetry equipment (or sensors) can be connected to the Prima terminal (via
serial interface) to transmit data back to the hub. Once received, the data is transported
to the end-user via the Internet domain using standard IP based protocols. This provides
a cost effective delivery mechanism which is especially targeted at service applications
operating at nominal rates of 200 bytes of data every one minute.

52 Duo

The Duo service is a two-way augmentation of the Prima service. The
hardware base and form factor for the Duo terminal is the same as for the Prima terminal
(see section 4.1). The Duo terminal uses an integrated off-the-shelf L-band satellite
module to provide communications from the hub to the terminal (outbound). The
communication from the terminal to the hub (inbound) is provided at C-band similarly to
the Prima service.

The Iridium satellite network operates a global, relatively low latency service which is
ideally suited for above purpose. The overall implementation is cost effective for both
terminal hardware and service configurations where small amounts of data are sent to
the terminal. The outbound link has been implemented using the Iridium 9601 Short
Burst Data (SBD) unit. The packet data unit and the L-band antenna are integrated
inside the Prima hardware (as pictured in Figure 10).

The outbound link is used primarily to transmit data and configuration to the terminal for
management and maintenance. The L-band SBD capability can also be used to transmit
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data from the terminal to hub (inbound) where C-band transmissions are not available
(due to coverage or regulation) for mobile terminals.

In all cases the service interface for the end user is the THISS interface; any intra-
network operations that utilize the Iridium service are not visible to the end user.

Service Access User Rate Comments

Inbound discrete data rates of
600, 1,000, 2000 and 3000bps
supported. Variable reporting
rates from 2.5 s to once per day.
Short messaging may comprise
canned (pre-defined) or free
form messaging, this is available
either on the outbound or
inbound satellite link (send
messages either from or to the
terminal)

Position reporting | Autonomous | 600-3000bps

Short messaging | Packet - IP | 600-3000bps

Inbound discrete data rates of
600, 1,000, 2000 and 3000bps
supported. Variable reporting
rates from 2.5 s to once per day
User telemetry payloads
transmitted in pre-defined time
slot structure

Telemetry Packet - IP | 600-3000bps Inbound discrete data rates of

600, 1,000, 2000 and 3000bps
supported. Variable reporting
rates from 2.5 s to once per day
Terminal / remote equipment
status monitoring provided by
outbound capability

Inbound: 600-
SBD / 3000bps

Packet - IP . Inbound discrete data rates of
Outbound: SBD | 54341 900, 2000 and 3000bps
supported. Variable reporting
rates from 2.5 s to once per day

Simple SCADA

Table 2: Duo Services

NOTE: Further description of Position Reporting, Short Messaging and Telemetry
services is provided in section 4.1 of this document.

THISS Technologies Pte Ltd Page 19 of 29



THISS-COM-00076

. Version 1.3
Products and Services March 2007

Simple SCADA

The outbound capability of the Duo terminal allows short monitoring / status polls to be
sent to terminal. Terminal responses are sent back to the hub via the appropriate (C-
Band or L-Band) inbound link.

53 ProData

The ProData Terminal is a complete two way C band satellite fixed
telemetry terminal that provides Supervisory Control and Data Acquisition functionality;
ideally aimed at remote sites that need to be able to controlled as well as receive
information.

The key capabilities of the ProData service range are:
IP interface at the remote terminal interface with flexibility for transferring varying
sized data fields
Utilisation of the proprietary THISS L2Sat protocol to provide error free and
efficient data transfer
Use of the shared outbound channel to configure and control the transfer of data
on the inbound links based on terminal user requirements
Use of time shared burst mode CDMA inbound channels in both pre-scheduled
and ALOHA modes of operation

The ProData terminal hardware comprises two subsystems:
The Antenna / Out-Door Unit (ODU): an X2 flat panel phased array antenna
(0.38m in diameter) and standard 1.5W BUC (option: 5 Watt) and LNA/LNB.
The In-Door Unit (IDU): supports the modem and IP protocol hardware.

NOTE: The IDU and ODU components can be physically separated, for ease of
installation and pointing.

The X2 antenna intended for use with ProData terminals has been designed with a
broad-beam width (+/- 5°), such that it can be easily installed and pointed by non-
technical staff. This also has the advantages both of seeing multiple satellites in case of
satellite failure, and not requiring stabilised antenna platforms for slowly moving
structures such as offshore platforms. The X2 antenna is being manufactured by Hills
Industries and comprises a 0.47m base/radome including antenna, and RF components
and is both robust and easy to install.

The antenna array is designed to operate on Intelsat and New Skies circularly polarised

zone, hemi and global beams with at least Intelsat Standard B teleports (e.g. 9m or
above). Operation on regional linear satellites is also feasible.

The range of services provided by the ProData is listed below in Table 2.

| Service | Access | User Rate | Comments |
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Service Access User Rate Comments
Inbound data rates from 1,000 to
Message AULONOMOUS 1000- 14,400 bps, with various message
Telemetry 14,400bps sizes. Variable reporting rates
from 1 second to 5 minutes
Inbound data rates from 1,000 to
_ 14,400 bps, with various message

Inbound: . ; X

1000- sizes. Variable reporting rates
from 1 second to 5 minutes

IP Telemetry 14,400bps
Packet - IP
SCADA -
_ Outbound rate statistically

Oubound:1- : ;

300 Kbps multlplc_axe_d TDM with
transmission rates of 1.0 kbps to
300kbps.

Outbound rate statistically

Broadcast Packet - IP | 1-300 kbps multlplgxgd TDM with
transmission rates of 1kbps to
300kbps.

Inbound:

14,400- Inbound data rates from 14,400 to

64,000bps 64,000 bps continuous or burst

. mode operation
IP Service Packet - IP Outbound:

14,400- Outbound data rate statistically

64,000bps multiplexed TDM at least 32 kbps

(shared)

Table 3: ProData Services

ProData terminal configured for fixed sites is designed to operate with
bandwidths which can be altered based on network requirements. The variable chip rate
modem is configured to operate in bandwidths of 1.25 MHz or 330 KHz (and shortly 110
kHz). Each inbound and outbound satellite link can be optimised separately for the
required data rate.

The nominal air interface configuration for data rates up to 14.4 kbps is based on
spectral bandwidths of 330 or 110 KHz. For example, a nominal data rate of 5 kbps,
using a rate 1/3 Turbo coded, QPSK waveform using a complex spreading code of 30
within a 330 KHz bandwidth. For operation in 110 KHz, identical modulation scheme is
used with a spreading code of 10.

Typical satellite configurations in Hemi beams allows for 5 kbps data rates in both
outbound and inbound configurations in total 250 KHz bandwidth. The outbound
operates as a shared continuous outbound channel accessed by all remote terminals,
whilst the inbound can be configured to operate in defined pre-scheduled time slots or a
random access slotted ALOHA basis.
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No transmission duty cycle constraints exist for ProData service.

For transmission of data rates above 14.4 kbps, higher bandwidths are required. For
example, transmission data rates of 64 kbps currently use 1.25 MHz bandwidth with rate
1/3 Turbo coded QPSK modulation, and spreading code length of 10. However, other air
interface formats and reduced satellite bandwidths are possible based on satellite and
Teleport performance constraints.

The satellite link operates with at least 2 dB link margins to allow for terminal and other
system degradations, to provide an overall link availability in excess of 99.9%.

Message Telemetry Services

The message telemetry service is a one way autonomous inbound messaging service
and operates in a similar manner to Prima position reporting service (see
section 4.1). The term autonomous is used to describe this service, as terminal user
interaction is not required.

IP Telemetry SCADA Services

The IP Telemetry SCADA service emulates classic IP telemetry services supporting
either TCP/IP or UDP protocols through proxy server operation. The proxy optimizes the
over the air data transfer, reducing data rate and satellite bandwidth requirements.
These services are ideal for routine poll response and bulk data transfer file transfers.

Broadcast Services

The broadcast service provides the facility for all terminals to monitor specific outbound
TDM packets. Typically, a pre-assigned packet identifier is used for any terminal to
monitor. The broadcast service may provide system information, weather forecasts or
other information of interest to all terminals.

Multicast Service

The multicast service provides the facility for groups of terminals to register their interest
in and monitor specific outbound TDM packets. The multicast service may provide
software updates, fleet specific broadcasts or other information of interest to closed user
groups.

IP Services

In this configuration the service operates as a generic IP service, which implies the need
for higher data rates to support the IP overheads and standard applications. It can be
used to support standard IP based applications for voice, data and streaming protocols
for video services.

5.5 BroadBand

The StreamSat BroadBand will use high gain X antenna which is a larger version of the
X2 antenna. This X antenna is under development with Hills Industries and will provide
nominally 28 dBi antenna gain using an integrated transmit/receive array as illustrated
in Figure 12. Initial satellite trials have been completed and production units are now in
development.
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Out-Door Unit (ODU)
Dimensions | ~700mm diameter
Weight | TBD
In-Door Unit (ODU)
Dimensions | 450x530x100mm
Weight | 3 kg
Power Supply External
Connection Standard Ethernet (RJ45)
Service Simultaneous IP voice and high speed data
Data Rates
Inbound | 128 — 256 kbps (10 W BUC) / 512 kbps (20 W BUC)
(depending on region of operation and Teleport)
Outbound | Shared 112 — 512 kbps (depending on region of operation)
Installation 5 minute set-up by non-technical staff member
Table 4: miniX Terminal and Service Specifications’

Aligned with high speed terminals the StreamSat Broadband will support a wide range of
services delivered over IP. These include voice services and high speed data services.

The minimum rate the miniX

terminal will transmit at is 128 kbps whereas the maximum

rate is 256 kbps (10 W BUC) and up to 512 kbps (20w BUC). The minimum rate that
the miniX will receive is 112kbps whereas the maximum rate can be as high as 12 Mbps

but is typically around 512 to

1,024 kbps.

The antenna array is designed to operate on Intelsat and New Skies circularly polarised
Zone/Hemi and Global beams.

Due to the higher antenna g

ain the X antenna can operate with smaller sized Teleports

and provides a more cost effective air time solution than miniV at the expense of slightly

Iarger antenna structure.

BroadBand mobile

The StreamSat BroadBand service comprises the X antenna product placed on a small
sized 0.4 to 0.7m stabilised antenna platform.

" Proposed specifications, may be subject to change

THISS Technologies Pte Ltd
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Figure 12: X Antenna Prototype Satellite Tests

Figure 13: Marine Stabilised antenna platform
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6 Applications
Revolutionary terminal technology and pricing is possible with services.

This enables access to new markets worldwide for applications related to tracking and
telemetry. It also allows existing broadband satellite users access to “always on”
services at reasonable prices.

6.1 Tracking and Telemetry

Tracking applications often relate to “homeland security” and other government or
regulatory body requirements. These are being introduced by a number of agencies
responsible for logistical transport management in maritime and land transport
industries.

In the markets where there is a demand for telemetry, THISS has developed
partnerships with service providers as well as sensor and equipment suppliers to
address oil and gas monitoring from remote sites.

These tracking and telemetry applications can be effectively implemented using the
Prima service as depicted in Figure 14 below.

Telemetry Tracking and
Fleet Management
® QOil & Gas °LRIT
[
Meteorology ® Maritime Security
® Irrigation ® Fisheries and VMS
® Electric utility services *Fuel Management

®Container Management

Figure 14: Prima Tracking and Telemetry Example Applications

The Prima service is unique in providing a high availability, network which
can deliver cost effective position reporting (especially for high frequency reporting) and
messaging services.
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General service applications include:

Position Reporting and other scheduled report modes;

Messaging using canned or free-form formats including event reports;
Application interface for telemetry and other data including AlS;

Data File Transfer protocols;

Telemetry sensor alarms including polled and event reports;

CCTV Video Transmission and surveillance.

services are very cost effective where requirements are for position
reporting or messaging rates greater than hourly, or for telemetry or SCADA applications
requiring low latency (less than 8 second), high availability satellite links. In addition, the
large minimum 56 byte message field payload sizes, allows for high accuracy position
reports and related service applications including vessel speed, heading and other ship
related parameters, where no data field truncation is required due to larger message
field size.

Selected specific examples of these applications are described below.

Long Range Identification and Tracking (LRIT)

LRIT is defined by two key standards set by the International Maritime Organisation
(IMO) for maritime vessels:
1. SOLAS: requires ships to ensure the availability of certain communication
devices when they are at or farther than a certain given distance from the shore
2. AIS: necessitates the flow of information and communication between ships in a
certain geographic region at the same time

The Prima service functionality provides a cost-effective communication
solution in the implementation of LRIT.

THISS is currently working with the Maritime and Port Authority (MPA), responsible for
all vessels and harbour craft registered in Singapore on implementing

services for long range identification and tracking systems. Such a system can be
implemented in any region where regulatory permission has been obtained for its
operation.

Estimated Time of Arrival (ETA)

Information regarding location, speed, direction and expected routes of ships at sea can
be made available with services broadcast / multicast data. Using this data,
ETA information can be relayed to and from users. Information regarding
re-routing of ships can be added to the services along with status data sent to agents,
suppliers and relevant authorities.

THISS Technologies Pte Ltd Page 26 of 29



THISS-COM-00076
Version 1.3

Products and Services March 2007

The advantages of such information being available at low costs include fuel savings
and a minimisation of vessel / engine wear and tear.

Vessel Sensor Monitoring

By interfacing sensors with terminals for containerships, a terminal
deployed on a vessel can act as a gateway for all status and monitoring data.

Data transmitted from the terminal can be sent to governmental authorities / agencies
(where required) as well as end-users. For example, CO,/CO monitoring can be enabled
with sensors and linked to the Prima terminal. The terminal then acts as a
low-cost gateway for all data sent to both end-users as well as government authorities
that require such data.

Telemetry and SCADA Applications

The StreamSat Prima service is ideal for one-way remote to hub telemetry applications
for real time, high availability asset management. Ideal for the transmission 200 bytes of
data every minute, from either remote fixed locations or mobile sites with a low latency
satellite link. The flexible RS232/RS485 interface can be easily used to interface with a
wide variety of sensors/data loggers, and high bandwidth reporting rates means no data
gets lost. The terminal can be easily installed by non-satellite technical staff.

The StreamSat Duo service is ideal for two-way SCADA applications with the bulk
telemetry data from remote site sent using C band satellite link, and occasional
command messages sent using the L band satellite link.

For applications that have a diverse range of sensors types and requirements,
StreamSat terminal can be interface with a Skywire Router which supports vast range of
interfaces and can be used as a Gateway for interfacing and implementing more
complex interfaces and associated requirements.

6.2 Broadband

THISS recognises that classical fixed site communications using standard VSAT
antennas at both C and Ku band offer the most economical and commercially attractive
solutions for broadband fixed site installations.

The terminals which are much smaller than existing VSATs offer users
increased portability and ease of installation greatly enhancing the attractiveness of the
service, as well as significantly reducing the terminal equipment prices for mobile and
transportable installations.

THISS is unigue in being able to offer a range of voice and high speed data services
using sub 1 meter antenna technology which allows users to benefit from portability and

THISS Technologies Pte Ltd Page 27 of 29



THISS-COM-00076

. Version 1.3
Products and Services March 2007

ease of installation of smaller terminals, whilst enjoying the potential tariff reductions
associated with C band satellite services. Hence, THISS services are very attractive to
existing high bandwidth users in the L band market segment, and users in the C band
segment seeking terminal portability or mobile platform operation.

One of the other major differences between the service and other mobile
satellite services is the effective use of IP technology within the network. The use of
standard IP-based protocols increases the network flexibility, supporting both voice, data
and video signals and allows for various services including broadcast and multicast
services.

The network uses the contemporary call control protocol Session Initiated
Protocol (SIP). SIP allows the user to set up voice, video or a range of other sessions.
One of the benefits of SIP is that the voice codec (and corresponding data requirement)
can be selected on a call by call basis.
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6 Contact and Further Information
For further information please contact:

THISS Technologies Pte Ltd

102F Pasir Panjang Rd

#06-01 Citilink Warehouse Complex
Singapore 118530

Phone: +65 62731285
Fax: +65 62731296

Email: info@thiss.net
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