Mobile Phone Networks




Basic Organizations

A Infrastructure networks
I Downlink: tower to phones (forward)
I Uplink: phones to tower (reverse) d
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Cell Towers

A Cell towers typically have 3 sectors
A Each operates at a different frequency
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e
Cell Towers
A Occasionally local zoning laws prevent towers

from being put up, so they have to be
camouflaged
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Cell Towers

A Antennas are sectored
I Three 120-degree sectors
IEach use different freq
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Cell Sites

AAt the base of the tower
A Contains base station, power, air conditioning
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Cellular Backhaul

A Connection between cell site
and Mobile Telephone
Switching Office (MTSO)

A Can be fiber, copper, or
wireless
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e
Cellular History

A First-Generation Mobile Phones (1G)
A Advanced Mobile Phone System (AMPS)

A Analog CELLULAR PLAN
A Low SNR = static orit N
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Evolution to Digital

A Second generation (2G)

A Two standards emerge (circa 1995)

I Interim Standard 95 (1S-95), aka cdmaOne
A CDMA-base system
A Pioneered by Qualcomm who owns CDMA patents

I Global System for Mobile communications (GSM)
A Originally Groupe Special Mobile, originated in Europe

A TDMA syste.m _...
A Other competitors CSMm.

The wireless evolution

I PCS from Sprint i CDMA at different frequency
I IDen from Nextel T GSM with push to talk

%

™
— A
TRy b

ENEE 426 | Communication Networks | Spring 2009 Slide # 9 Lecture 9



e
Voice and Data

A 1G and 2G networks only support voice

A Low-rate data possible over 2G using modem
i Packets -> audio -> digital -> analog RF
I 14.4 kbps, VERY inefficient

A Need to natively support digital

A 2.5G (circa 2000)

I GSM Packet Radio Service (GPRS)
A Reuse existing GSM time slots to send data
A 601 80 kbps
I CDMA2000 1xRTT (RTT=Radio Transmission Technology)

A Doubled coding space for CDMA
A 144 kbps
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GSM Infrastructure

Structure of a GSM network (ke

Base Transceiver
Station

Interface Names
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GSM Coverage
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