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* 1963: IRFEXE
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e 1977: PhD(ECE) UC San Diego
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* 2003: F{HEF
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o JHEEIARIT R B
— Shannon ml_%?%iﬁi@ (Channel Capacity Theorem)
EENGIER I (Electromagnetic Radiation Theory)
. BT
— 1G/2G/3G B EE,
— MR e (Wireless Local Area Network)
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Shannon [ EFEEH
R<C=B /og(1+S/N)

éﬂ{

S (bits/sec)
= §ﬁ§

ﬁ% (G PTG IRIAEE S (Hz)
. BRI ESETh3R (Received Signal Power)

. FEESRIIZR (Interference Power)
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HBEE (R) L= S]

8-64Kb/s 1-3057%#

64-384Kb/s 5-10475#

32-320Kb/s FEEHKH 2MB
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= =1 nﬂ B == /4]. C1= I = R =
%EE Hong Kong Frequency Allocation Chart (7 i $&=2 8153 [&# 72)
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MF
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HF
IMHz - 30MHz

VHF
30MHz - 300MHz

UHF
300MHz - 3GHz

SHF
3GHz - 30GHz

EHF
30GHz - 300GHz
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Broadcasting Fized iga M onavigation A ical Wobile Radio Astronomy To be plannad
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FERR AR5 FH SR

255 SHER

TVB 5% 45 500 MHz
ATV K5
2G/3G 1, 2 GHz
FBYE

Rz NE 2.54 GHz

WiFi (11b, 11a) 2.4, 5 GHz
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z35 Wide Area Networks
. welgtoy 213G, Satellite, GPS

V2R
L T\

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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o HERGEFAB

— Shannon (E B8R = EH (Channel Capacity Theorem)
BRI I (Electromagnetic Radiation Theory)
o %

PG ST

i

— 1G/2G/3G B ER,
— AR IR (Wireless Local Area Network)

o HERRDUI AR A
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I E NS (1947)
B

(GSM, 3G)

v BRI SR S A
(Wi-Fi)
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(WiMAX)
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i e MRS

SN 5
R < C = B log (1+S/N) S B 48 Al FE
Public

Switched

Telephone

Network

@ A s
BS @\\ 5
MS ==
G‘il BS — Base Station
MS — Mobile Station

MSC — Mobile Switching Center
WIN — Wireless Intelligent Network
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2G — 3G —= 3.5G

“2.5G” 3G/ IMT-2000 Capable “3.5G”

cdma2000 1X (1.25 MHz) i 3GPP2 Standards Body
1x-EV-DV I

4 3GPP Standards Body

-l| UMTS I HSDPA I



UMTS R99 — HSDPA

R<C=B /og(1+S/N)

Release 99 HSDPA Release5 HSDPA Release 6

HS-DSCH HS-DSCH

Enhanced Adaptive Fast Cell
2iiin Channel Modulation MIMO Selection
Structure & Coding (BLAST)
Hybrid ARQ [ Dynamic Transmit
Y Scheduling Diversity
Enhancements
2.048Mbps Packet 10.8Mbps Packet 21.6 Mbps Packet
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* Access point:

— Clisco Aironet Access

Points 1200 series
(802.11b/g)

* Client adapters:

— Linksys Wireless-G
USB Network Adapter
WUSB54G

— HP IPAQ 4150 built-in
802.11b adapter

(Wi-Fi)

2

5




IEEE 802.11 Z#e

R<C=B /og(1+S/N)

e Layers 1 and 2 * One MAC and
Layer multiple PHYs

7 Application

MAC
4 TCP (a/ \\
2.4 GHz 24 GHZ Hz
ps | |HHGIOFDMN

3 IP .11a OFDM
| | |
( 1 & 2 Mbps6~54 Mbps 6~54 Mbps
LLC 802.2
gh 3 11b CCK
MAC
) . 802.11 5.5 & 11 Mbps
1 PHY

/
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o HERGEFAB

— Shannon (E B8R = EH (Channel Capacity Theorem)
— B FHE (Electromagnetic Radiation Theory)
o MEEFNE RS EE
— 1G/2G/3G i@ EEah
— MR A% (Wireless Local Area Network)

* BRI AR IR 2R B
— EIRBIHTHERT: SHEGRAL. BT, RS
- ARBIEHE: 3 AUE, BEE
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#3 Wide Area Networks

. welgtoy 213G, Satellite, GPS

V2R
L T\

Metropolitan Area Networks (MAN)

>>>>>>>>>> g '(@(@ 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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— Shannon B8

PN

B R B

BEx= EH (Channel Capacity Theorem)

BRI I (Electromagnetic Radiation Theory)
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— AR SR (Wireless Local Area Network)
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