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Introduction

State of the Art

mobile Internet connectivity

NTRIP
cheap data transmission
requires bidirectional
connection(authentication)
does not provide data security
not available in rural areas

satellite links:

continental signal coverage
unidirectional ideal for
dissemination to the masses
because of cheap reception
hardware
more expensive than
terrestrial links,
e.g. 512 kbps - 5000 euro per
month
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Introduction

System for GNSS data dissemination via TV satellite links
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Introduction

Some real-world satellite footprints

6 7

TÜRKSAT-3A

Launch Date 13 June 2008 (Ariane 5)

Orbital Location  42° East Longitude 

Transponder 24 Transponder (12 x 36 MHz & 12 x 72 MHz,

 Total Band Width: 1296 MHz)

Coverage Areas Uplink Coverage Areas: Turkey, East and West 

Downlink Coverage Areas: West and East 

Service Period  20 Years

Manufacturer  Thales Alenia Space Industries 

TÜRKSAT-3A was launched on 13 June 2008 with Ariane 5 rocket and started 

service in July 2008.

Serving at the position of 42° East, TÜRKSAT-3A is fi tted with 24 Ku-band 

transponders of 120 Watt and has a total usage capacity of 1296 MHz. It has a 

vast coverage area including Turkey as well as the entire Europe, Middle East, 

North Africa and Central Asia , extending to the Chinese border. In this coverage, 

our satellite provides both satellite communication  and high-quality direct TV 

broadcasting services through small diameter dish antennas. 

Via VSAT terminals, TÜRKSAT-3A can also be used for the provision of internet, 

voice and image transmission services to areas lacking radio-link and cable 

transmission infrastructure due to geographical conditions. The satellite 

enables the provision of these services at much lower costs relative to the past. 

Following the issue of licenses for 3G communication services, TÜRKSAT-3A will 

be able to service in this area as well.

An expert team of Turkish engineers and scientists has took part in manufacturing 

process of TÜRKSAT-3A. 

All control and monitoring activities for Türksat satellites are carried out at Gölbaşı Central Campus in Ankara. 

The Main and Back-up Ground Control Stations located at two diff erent points of the region. They ensure that all satellites 

remain in-orbit with an uninterrupted and safe manner supported by back-up antennas, electronic systems, data processing 

systems and other infrastructure hardware. Furthermore, all monitoring and control operations are managed from these 

stations.

Both stations have fully backed-up Satellite Control System, Monitoring and Control System, Communication Monitoring 

Center, BB/RF Systems, Encryption Center, Uninterrupted Power Supply Systems and sub-systems. Furthermore, the Dynamic 

Satellite Simulators at the Main and Back-up Ground Control Stations are used for the training of operators as well as testing 

and approving the operational procedures to be executed on the satellite.

The Main Ground Control Station, which has been included in the “World Tracking Network”, can support the launch and 

orbiting of Türksat satellites and other satellites.

e� (IGHEST� BANDWIDTH� CAPACITY� IN� 4�2+3!4� SATELLITE�
fl eet 

e� !BILITY� TO� UPLINK� USING� SMALLER� ANTENNAS� � BY� THE�
Turkey coverage 

e� "ROADER� COVERAGE� AREAS� AS� COMPARED� TO� OUR� OTHER�
satellites 

e� (IGHER�SIGNAL�QUALITY�

e� !BILITY� TO� SWITCH� SATELLITE� SERVICES� BETWEEN� %AST��
West, Turkey coverage areas 

e� %ASIER� TRACEABILITY� FOR� MOVING� ANTENNAS� � THROUGH�
Beacon signal 

e� (IGHCAPACITY�,I)ON�BATTERIES�

e� !CCURATE�POSITIONING�THROUGH�3TAR�4RACKER�

Innovations Introduced by TÜRKSAT-3A to 
Türksat Satellite Fleet 

SATELLITE FLEET AND SPECIFICATIONS 
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System description

Main system functions

Sender Recipient
Hardware

token

Communication
channel

System advantages:

any data format support

no data rate limitations,
e.g. 8 bps - ...

Sender requirements:

data and subscriber management

data encryption

replication protection of client's
con�guration

Communication link
disadvantages:

unidirectional

unreliable

expensive

Recipient requirements:

data authentication and
non-repudiation
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System construction

Encryption and authentication details

Recipient

...

... ...

Recipient Recipient Recipient

... the Subset Cover framework

used in Blu-ray and HD-DVD
makes user revocation possible
allows for traitor tracing
sends encrypted keys and
encrypted data

data encrypted with 128bit AES

streams arranged in bouquets

usage of Digital Signature Algorithm
and Elliptic Curves Cryptography
with a key of length 160 bits
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System construction

Challenges
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Broadcast communication

Protocol requirements

broadcast
center

GNSS
data sources

Internet

large number
of sources

Requirements:

robustness

uses IP/UDP stack

low overhead

supports large number of sources

provides synchronization
between data and encryption
keys

Overhead for single socket-single,
single-stream approach:

16% additional 40B of
IP+UDP+RTP headers

28% additional 40B of signature
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Broadcast communication

Protocol construction

broadcast
center

GNSS
data sources

Internet

large number
of sources multiplexes data into cumulative

streams

packets size up to network's
MTU

RTP header used for timing,
packets order and sender's
identi�cation number encoding

protocol overhead for the same
histogram:

4% (IP+UDP+RTP headers)
6% (with signature)
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Hardware

Mobile TV Satellite Antennas

automatic satellite acquisition

require direct line of sight

required EIRP > 50dBW

price from 3000 euro

can already be installed in luxury
vehicles
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Hardware

Experimental equipment and setup procedure

exemplary hardware

orbital 1.0m aluminum dish

1m high ground stand,
detachable

Alix 1.D PC Engines, miniITX

SkyStar HD 2 PCI receiver

setup in few steps

direct the dish to a satellite

set up the DVB card

con�gure an IP stack

start the client application
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Hardware

Project status

system design

successful implementation

data delay and integrity tests

entire system tested in an environment
emulating real IP conditions

delay
throughput limitation
packet losses
packet reordering

development of RTCM SC-104 data
format compression techniques

preparations for �eld tests with a
satellite
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Hardware

The End

Thank you for your attention!
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