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Basic Organizations

ÅInfrastructure networks

ïDownlink: tower to phones (forward)

ïUplink: phones to tower (reverse)

ÅArranged into ñcellsò

ïHence the terminology ñcell phonesò
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Cell Towers

ÅCell towers typically have 3 sectors

ÅEach operates at a different frequency
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Cell Towers

ÅOccasionally local zoning laws prevent towers 
from being put up, so they have to be 
camouflaged
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Cell Towers

ÅAntennas are sectored

ïThree 120-degree sectors

ïEach use different frequency, donôt interfere
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Cell Sites

ÅAt the base of the tower thereôs the cell site

ÅContains base station, power, air conditioning
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Cellular Backhaul

ÅConnection between cell site 

and Mobile Telephone 

Switching Office (MTSO)

ÅCan be fiber, copper, or 

wireless
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Cellular History

ÅFirst-Generation Mobile Phones (1G)

ÅAdvanced Mobile Phone System (AMPS)

ÅAnalog

ÅLow SNR = static

ÅUnencrypted

ÅFCC required support

until Feb 18, 2008
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Evolution to Digital

ÅSecond generation (2G)

ÅTwo standards emerge (circa 1995)

ïInterim Standard 95 (IS-95), aka cdmaOne

ÅCDMA-base system

ÅPioneered by Qualcomm who owns CDMA patents

ïGlobal System for Mobile communications (GSM)

ÅOriginally Groupe Special Mobile, originated in Europe

ÅTDMA system

ÅOther competitors

ïPCS from Sprint ïCDMA at different frequency

ïiDen from Nextel ïGSM with push to talk 
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Voice and Data 

Å1G and 2G networks only support voice

ÅLow-rate data possible over 2G using modem

ïPackets -> audio -> digital -> analog RF

ï14.4 kbps, VERY inefficient

ÅNeed to natively support digital

Å2.5G (circa 2000)

ïGSM Packet Radio Service (GPRS)

ÅReuse existing GSM time slots to send data

Å60 ï80 kbps

ïCDMA2000 1xRTT (RTT=Radio Transmission Technology)

ÅDoubled coding space for CDMA

Å144 kbps
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GSM Infrastructure
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GSM Coverage
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