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– Shannon �-./ 01 (Channel Capacity Theorem)
– �23451 (Electromagnetic Radiation Theory)
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Wide Area Networks 
2/3G, Satellite, GPS

Metropolitan Area Networks (MAN)
WiMax,  Digital TV (DVB-T/H)

Local Area Networks  (LAN) 
Campus-based:  802.11 WiFi

Personal Area, Sensor Networks (PAN)
Home, in-car: Bluetooth, UWB, Zigbee, RFID
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Public 

Switched

T elephone 

Network

WIN

BS

MS

MS

MSC

MSC

BS

BS – Base Station

MS – Mobile Station�

MSC – Mobile Switching Center

WIN – Wireless Intelligent Network

R < C = B log (1+S/N) 
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2G ���� 3G ���� 3.5G
3G/ IMT-2000 Capable

Existing Spectrum        New Spectrum

IS-95-A/
cdmaOne

IS-95-A/
cdmaOne

IS-95-B/
cdmaOne

IS-95-B/
cdmaOne

IS-136
TDMA

IS-136
TDMA

136 HS
EDGE

136 HS
EDGE

GSMGSM

GSM GPRSGSM GPRS EDGEEDGE

UMTSUMTS

cdma2000 1X (1.25 MHz)cdma2000 1X (1.25 MHz)

HSCSDHSCSD

1xEV-DO (1.25 MHz)1xEV-DO (1.25 MHz)

2G “2.5G”

HSDPAHSDPA

1x-EV-DV1x-EV-DV

“3.5G”
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UMTS R99 #### HSDPA

Hybrid ARQHybrid ARQ Dynamic
Scheduling

Dynamic
Scheduling

Fast Cell 
Selection

Fast Cell 
SelectionMIMO

(BLAST)

MIMO
(BLAST)

Adaptive
Modulation
& Coding

Adaptive
Modulation
& Coding

HSDPA Release 5 HSDPA Release 6

Enhanced
Channel 
Structure

Enhanced
Channel 
Structure

Release 99

DSCHDSCH

2.048Mbps Packet 10.8Mbps Packet 21.6 Mbps Packet

HS-DSCHHS-DSCH

Transmit 
Diversity

Enhancements

Transmit 
Diversity

Enhancements
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������ (Wi-Fi)

• 8������; ����
– Cisco Aironet Access 

Points 1200 series 
(802.11b/g)

• <���������;��"��
– Linksys Wireless-G 

USB Network Adapter 
WUSB54G 

– HP IPAQ 4150 built-in 
802.11b adapter
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2.4 GHz 2.4 GHz

MAC

DS

6~54 Mbps1 & 2 Mbps

IEEE 802.11��������

• =�-�"��������	 • >���%8<�����
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Application

TCP

IP

LLC

MAC

PHY1

2

3

4

7

Layer

802.11

802.2

.11a OFDM

.11b CCK

5 GHz

5.5 & 11 Mbps

6~54 Mbps

.11g OFDM
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Wide Area Networks 
2/3G, Satellite, GPS

Metropolitan Area Networks (MAN)
WiMax,  Digital TV (DVB-T/H)

Local Area Networks  (LAN) 
Campus-based:  802.11 WiFi

Personal Area, Sensor Networks (PAN)
Home, in-car: Bluetooth, UWB, Zigbee, RFID
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