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Revolution in Wireless Networking
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Interactive Applications vs. Application
Transactions

m

1950s-1990s 1990s-2002
Letters and inter-office memos Voice Mail and Email entered the Real-time mobility applications like
defined corporate and customer mainstream business environment; Instant Messaging, two-way text
communications expectations set for “Same Day” paging, Blackberry, etc create an
response Interactive business climate

Today’s Business Climate is Driving Connectivity
Anywhere, Anytime Requirements




NOP Study—Wireless LANs
Increase Productivity

Based on a survey of 300+ U.S.-based
organizations with more than 100
employees:

End users stayed connected an
average of to
their corporate network

« Average daily time savings:

* Productivity:

Source: NOP World-Technology, Sept. 2001




Wireless Access Is User Driven
Network Edge Transformation!




Wi-Fi Notebooks are Surpassing Desktops
Driving Rapid Enterprise WLAN Adoption
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Business Critical Wireless
Applications
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Extending the Network
Through Wireless

In-Building Wireless LANs Wireless Bridges
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The Wireless Enterprise

Campus and Branch Office
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Wireless Technologies

WAN

(Wide Area Network)

MAN

(Metropolitan Area Network)

LAN

(Local Area Network)

PAN

(Personal Area
Network)

PAN L — MAN e

802.11a,11b,11g 802.11 GSM, GPRS,
Dl luztooi HiperLAN2 MMDS, LMDS CDMA, 2.5-3G

Speed < 1Mbps 2 to 54+ Mbps 22+ Mbps 10 to 384Kbps

Range Short Medium Medium-Long Long

PDAs, Mobile Phones,
cellular access

Pier-to-Pier

k . Enterprise networks Fixed, last mile access
Device-to-Device

Applications

Session Number
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ISM Unlicensed

Frequency Bands

Short-Wave Radio FM Broadcast

AM Broadcast Television
l Cellular (840MHz)
NPCS (1.9GHz)

Infrared Wireless LAN

Audio
J |

Extremely|Very | Low | Med.
Low Low

Light |violet

Infrared I/isible Ultra- (X-Rays

2.4-2.4835 GHz

902-928 MHz 83.5 MHz S GHz

(IEEE 802.11, (IEEE 802.11a)
26 Mhz EEE 802.11b, HyperLAN

IEEE 802.11¢
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WLAN
IEEE 802.11 Standards Activities

5 GHz, 54 Mbps

2.4 GHz, 11 Mbps

Multiple regulatory domains

Quality of Service (QoS)

Inter-Access Point Protocol (IAPP). F denotes rec. practice
2.4 GHz, 54 Mbps

Dynamic Frequency Selection (DFS) and Tran Power
Security — Ratified | WPAv2 — Draft 9

Japan 5 GHz Channels (4.9-5.1 GHz)

Measurement

Maintenance

High Throughput

802.11p: Wireless Access for Vehicular Environment
802.11r: Public WLAN Fast Roaming

_ 18 months
802.11s: Mesh Networking

and beyond




IEEE 802.11g

Standard for Higher-Rate
(20+ Mbps) Extensions in the
2.4-GHz Band

Provides
at 2.4 GHz

as 802.11a
with

11 Mbps (802.11b)

Same modulation as
802.11a—



IEEE 802.11 Tri-Mode Positioning

5GHz—802.11a 2.4GHz—802.11b

- Maximum Wireless LAN and 802.11g
performance: 54Mbps - 11Mbps > 36Mbps >

Works only in U.S., Japan, 34Mbps

and other FCC countries. Three channels
Works with interim
regulations in Europe

5 GHz band has less
interference

Worldwide compatibility

Compatibility with installed
base of 802.11b products

Easy upgrade path to high-
speed 802.11g

Wide selection of
client devices




802.11n:

802.11n is a new standards effort to create a
next-generation high-speed WLAN protocol
at 5 GHz

Objectives:
Data Rate >150 Mbps, Throughput >100 Mbps
Backward compatible with 802.11a (Like g to b)

IEEE estimates that .11n won’t be completed
until 4Q’06/1Q’07

Initial market: Home entertainment (e.g. HDTV)

Two competing consortiums
WWISE Group
TGnSYNC Group

Variety of technologies being considered
(61 separate proposals so far)

MIMO “Double-wide” Channels

MRC Beam-Forming

Full Duplex Operation

Pre Standard Implementation will require
Single Vendor APs and NICs







