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The JRC FleetBroadband family is the latest in a long line of Inmarsat maritime 
products. JRC has a rich history in maritime satellite communication, dating 
back to the world's "rst Marisat terminal (JUE-5A) in 1975, followed by a 
successful history through the Inmarsat alphabet.

visit www.jrceurope.com  to "nd out more
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IP-based GSM cells give 
freedom in network design

Traditional non-terrestrial GSM 

technology was relatively crude affair 

based on transporting a standard GSM 

interface over a dedicated satellite link. In other 

words connecting a base transmitter station 

(BTS) to a base station controller (BSC) using 

the industry-standard Abis protocol, which is 

directly transported over satellite.

In addition to high installation and running 

costs, the solutions have typically been large, 

expensive and certainly not spectrum-efficient, 

in that they usually require a large capacity 

link of around 2 Mbps to be up and running, 

whether there is GSM traffic or not.

Today, satellite-based network provision 

is undergoing a metamorphosis, thanks to 

the picocell. Picocells, which act in a similar 

way to a base station, are simple to install, 

compatible with existing GSM handsets and 

use existing IP infrastructure for cost-effective 

backhaul. Picocells have traditionally been 

used to extend coverage to indoor areas 

where physical build restrictions mean poor 

signal reception, or to add network capacity 

in areas with very dense phone usage, such 

as train stations. However, they can now be 

used as the BTS, and can be backhauled to 

provide coverage anywhere on land, in the 

air, or at sea.

The new picocell-based technology can 

offer the one thing that eluded previous 

satellite communications and that is effective 

communications management and, as a 

consequence, cost effectiveness. System 

efficiency is the key enabler to the technology 

behind the new GSM, GPRS, EDGE and UMTS 

based satellite transport. 

Much of the pioneering development 

work that has gone into enabling picocell 

backhauling has been based around 

optimisation, including compression of 

payload, IP header and signalling.

Before addressing compression techniques, 

an understanding of the principal backhauling 

architectures is required.

There are two principal architectures for 

satellite-based communications. The first is the 

adaptation of current 2G GSM networks, offering 

comparable voice, GPRS data and SMS messaging 

services as with terrestrial networks. The 

architecture of these systems connects different 

network elements of the GSM network at the 

remote area to the operator, via a satellite link. 

For this to happen, the functionality of the BSC is 

broken up into a BSC at the remote site ± ie, the 

ship ± which acts as the terminal for the BTS, and 

a ground BSC, which performs data transcoding 

and routing to the core network  (Fig 1).

The second implementation is for 3G ± UMTS 

and 3G GSM networks ± offering all the additional 

advantages of 3G, including broadband wireless 

data and video conferencing. This architecture is 

based on the same approach as with 2G, except 

that the elements follow the 3G terminology 

(Fig 2). One of the key elements in the design 

is that it is scaleable by the addition of further 

BTSs/Node Bs, meaning that the network can be 

expanded to meet increased capacity needs.

The third architecture, which is significantly 

more complex than the previous examples, 

consists of three segments: the cabin segment at 

the remote site, the satellite transport segment 

and the ground segment at provider site. The 

key elements work as follows:

�s��the SS7 gateway in the service provider 

domain (SPD) is used to convert SS7 signalling 

from 2G/3G networks into sessions initiation 

protocol (SIP) and/or remote authentication 

dial-in user service messages

�s��the location register in the SPD has 

authentication, authorisation and accounting 

server functionalities; it checks that the user 

has an international roaming agreement with 

his mobile telecoms provider

�s��the SIP server and media gateway in the SPD 

allow the system to interconnect with the 2G/3G 

domain; in particular the SIP server, together 

with the one located in the SPD, converge as 

the session is established using SIP.

IP networks provide the versatility required 

for backhauling, however the protocol headers 

involved can more than double the bandwidth 

Satellite-based network provision 
is undergoing a metamorphosis, 
thanks to the picocell, which is 
simple to install IP-based local 
replacement for a remote terrestrial 
base station and fully compatible 
with standard GSM handsets

GSM

Figure 1: 2G terrestrial architecture with satellite transport
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required. Therefore a major focus has been 

on compressing the IP real-time transport 

protocol (RTP) and user datagram protocol 

(UDP) headers to maximise optimisation.

The reason the compression of RTP, UDP and 

IP headers is so important is because they add a 

total of 40 bytes to each voice packet, regardless 

of the size of the packet. This means that a voice 

packet of 12 bytes adaptive multi-rate (ARM) 

codecs, used by GSM and UMTS picocells, is 

increased more than four times by the headers.

The choice of an appropriate header 

compression protocol depends on the 

configuration of the modem and the satellite 

gateway. If they both support the compression 

technique, then the complete IP header can 

largely be removed. If they do not, the IP 

header is required for routing, and the RTP/

UDP headers can be compressed between the 

BTS/RNC pairs, or the cabin and ground service 

provider domain.

In addition, there is the potential of using 

other compression techniques. IETF RFC 2507 

can be spanned between the modem and the 

satellite gateway and it can compress the 

IP and UDP headers, but not RTP headers. 

It can reduce the IP/UDP header from 20 

bytes to only 2 bytes, leaving the 12 byte RTP 

header  untouched.

Robust header compression (RoHC) is a 

very efficient way of reducing total overheads. 

However, RoHC uses the redundancy of the 

different packets and does not retransmit 

redundant information, instead storing it as 

context information at the compressor and 

decompressor. When combined with the 

technique of bundling several voice packets 

into a single IP datagram, very significant 

compression can be achieved, with overheads 

being reduced to only 5 bytes.

The key benefit to end users of this work 

is that they can use GSM and 3G services 

wherever they are on the planet. The call quality 

is the same as if they were in the middle of the 

city, and the typical cost is within the band of 

international roaming rates. Anyone can now be 

contactable, using their own mobile phone with 

their own number, anywhere in the world.

This picocell-based satellite technology can 

be used to set up a GSM or UMTS network 

on a ship anywhere. The picocell can pick up 

signals within a 700m radius, and can handle 

up to 14 calls at any one time, with the ability 

to gang further picocells to increase capacity. 

The same technology can also be used to 

send automated messages as part of a secure 

container-tracking  solution. MEC

Reduced bandwidth makes new TriaGnoSys solution attractive
All types of ships, including yachts and similar 

leisure craft, once in open seas require  a cost-

effective mobile connection solution for crew 

and passengers. In addition, there is increasing 

demand for the real-time monitoring of containers 

while at sea.

One company hoping to satisfy these needs 

is TriaGnoSys, a satcoms firm that is also  one of 

Europe's main research centres at the forefront of 

developing new satellite-based technologies.

The first commercial trial of TriaGnoSys' 

maritime solution, which provides both crew 

and passengers with GSM services using 

standard handsets ± is already up and running 

on a German cruise ship. It is anticipated that 

once approved, the service will quickly come 

into service. In parallel, the same TriaGnoSys 

technology is also being trialled by a number of 

airlines across Europe, marketed by Airbus and 

its affiliate OnAir.

The TriaGnoSys technology supports several 

satellite links, including L-band, provided by 

Inmarsat, and Ku-band, which has multiple service 

providers. For the L-band solution, both Fleet 77 

and the new FleetBroadband modems are used.

The key to TriaGnoSys' solution is that the 

high cost of the satellite link is cut by reducing 

the required bandwidth to 6 kbps/call, through 

dynamically managed links, which can release 

capacity when it is not needed. The signalling is 

over a low-cost volume-charged link (background 

class), with voice services being run over either 

ISDN or streaming class.

As well as voice communications, real-

time container tracking is another area where 

TriaGnoSys is providing services. A door seal 

with an RFID tag attached to the container is 

connected to a SIM card, which sends `heart-

beat' messages every few seconds via satellite 

to the control centres both on the ship and on 

the ground. These can include the shipping 

company's headquarters, the ship's home port 

operator, or government security services. If 

the seal is compromised in any way, a panic 

`alarm' signal is transmitted immediately, as 

is information about changes in temperature, 

humidity, vibration, light and volumetric pressure, 

as well as levels of oxygen, carbon monoxide 

and carbon dioxide.

The two main benefits of the system are 

that it monitors the security of the container, 

so can be used to demonstrate to government 

security services that there has been no breach 

of security, which can dramatically reduce the 

time it takes to enter a country, thereby cutting 

costs. It also means that valuable cargoes can 

be monitored at all times, which can lead to a 

reduction in insurance premiums. TriaGnoSys's 

solution for container tracking was recently tested 

on Kota Gemar in the South China Sea.
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Figure 2: 3G terrestrial architecture with satellite transport


