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IMT200, WLAN,
DAB, GSM, 
TETRA, ...

Personal Travel Assistant,
DAB, PDA, laptop, 
GSM, cdmaOne, WCDMA, WLAN, 
Bluetooth, 1x EV-DO, ZigBee...
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Source: 
• EMC World Cellular Database (www.emc-database.com )
• GSM World Association  http://www.gsmworld.com/membership/ass_sub_stats.html
• Wireless Intelligence (www.wirelessintelligence.com)

Cellular subscribers (analogue, CDMA, GSM, etc.)
March 2003: Total(1.160B), GSM (825M), 

US: Total: 140M, CDMA: 60M
September 2005: over 2B ; GSM family (inc. WCDMA): 1.6B 

GSM subscribers
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10 km
30 kHz

100 m
3 MHz
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300 MHz

10 mm
30 GHz

100 µm
3 THz

1 µm
300 THz

visible lightVLF LF MF HF VHF UHF SHF EHF infrared UV

optical transmissioncoax cabletwisted 
pair
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CellularCellular

Wireless Area DataWireless Area Data

PagingPaging

CordlessCordless

WLANsWLANs WLANsWLANs WLANsWLANs

MacroMacro--cellularcellular

MicroMicro--cellularcellular

MacroMacro--cellularcellular

MicroMicro--cellularcellular

MessagingMessaging

Phone pointPhone point
WPABXWPABX

CordlessCordless

SatellitesSatellites

HighHigh--tier  PCStier  PCS

LowLow--tier  PCStier  PCS

Sensor  NetworksSensor  Networks

hotspots

cellular
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cellular phones satellites wireless 
LAN

1992:
GSM

1994:
DCS 1800

2005:
UMTS/IMT-2000
WCDMA-HSDPA

1xEvDo

1987:
CT1+

1982:
Inmarsat-A

1992:
Inmarsat-B
Inmarsat-M

1998:
Iridium

1989:
CT 2

1991:
DECT

199x:
proprietary

1995/96/97/99:
IEEE 802.11,
HIPERLAN

?:
MBS, WATM

1988:
Inmarsat-C

analog

digital

1991:
D-AMPS

1991:
CDMA

1981:
NMT 450

1986:
NMT 900

1980:
CT0

1984:
CT11983:

AMPS

1993:
PDC

2005:
ZigBee

cordless sensors
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Macro-Cell
Micro-Cell

Urban

In-Building

Pico-Cell

Global

Suburban

PDA Terminal
Basic Terminal

Audio/Visual Terminal
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Multiplex

Multiple
Access

Channel 
encoder

Modulator

Power-Amplifier
RF Filter

Demultiplex

Multiple
Access

Channel 
decoder

Demodulator&
Equalizer

Power-Amplifier
RF Filter

Source Coder Source Decoder Source Decoder

Carr ier  fc Carr ier  fc

Source Coder

Electrical Engineer view: 
• Ignores issues of routing, reliable transport, various applications requirements
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Computer Network Engineer view

Physical Interface

Data Link Control

Transport

Network

Session

Application

Presentation

OSI stack

Physical Interface

Data Link Control

IPARP …

UDP TCP

TCP

FTP Telnet…

Lack of coordination between higher layers and physical layer
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