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Wireless Access Technigues

\WILEAN, Wikeless LLocal Area Network
IEEE 802.11: WiFi

\WPAN, Wireless Personall Area Network
|EEE 802.15: Bluetooth, RF ID

BWA, Broadband \Wireless Access

WIMAN, WirelessiVietrepoelitan Area Network
|EEE 802.16: WiMAX
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Common Characteristics

HIgh daba rate (except fier REID) = 1 Mib/s
PECKelr tiraisSimission
Low moenlity: stationary. er pedestrian

BeCAINCOVECGE
= Acces technigues for the Internet, or
s Local services

Physicall & MAC ayers and Securty mechanisns speciified
Py Wileless standards, RGeS Iayers hased on common
IREIRETPELOCHIS

Unlicenced Industrial;, Scientific, and Medical (1SM) bands
mestly used
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Indoor Channell Models

Average attenuation of: some bullding materals; at 2.4 GHz

s \Window 3 dB
s Fleor/celling 12-15 dB
= Wall (Wooed) 10 dB
x \Wall' (metal and concrete) 15-20 dB
ypical rms delay’ spreadiin Sseme: envirenments
u Home 50Ins
= Office 100-150i s
= [arge Indoor Spaces 2501 ns

Pedestrian speed (5 mph) leads te 37 Hz maximum
Doppler at 5 GHz, 1.e., COnerence time. in; the order: ofi 25 ms

10-15 dB' fades' elaserved when people are walking arounad
the wireless station.

Rich scattering environment == Antenna diversity (e.g.,
MIMO) help te Improeve: capacity.
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Scope of 802.11/15/16/... Standards

VieaiumrAceess Coniiel (IMAEC)
PhysicalNEayErR (BN

o0 IEEE 802

74 standards
7-layer 2

model Logical Link Control

Data Link Medium Access (MAC)
()}

Physical Physical (PHY)
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WLAN Characteristics

1... 54 Mb/s data rates (currentily)

Intended fior Short diIStances; Gne: ase-station
COVering, e.g.,
m A fiew reems/1 corridoer in office: buillding
= A small house

x A few hundread meters distances In epen air, semewhat
IOROEr With directiverantennas

PeWEr: consumpltion net always verny/ chtical

a Except wheniincluded in a mohile terminal, WhRICHIIS
PECOMING Moere and more popular these days.
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WLAN Applications

Cable-free access to Intermet in
x Office environments
x Homes (e.g., ADSLL moedem acting as the access, point)
a [Hot-spots, like airports, conference centers, hetels, ete.

Alser used as nigh-speed: Intermet-access method
for homes and small effices In urban areas, Instead
off ADSLL 6r canle modems.
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WILLAN Elements

Extends; Ethernet over Wireless

We modes:
s Inirastructure WIEAN: Trerminals  communicate with Radie
Access Point (‘hase-stations’), WhICh acts; as; a Bridge: to the

fixed Internet
a Ad-Hec Network: Jierminals communicate Withr eachr other,
Witheut centralized contirol

Each wireless station and access point has a wireless LAN

card; Integrated solutions currently, e.g., in Laptops, ADSL
Modems, PDAs/Communicators/mobile phones, game

consols, etc.
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WLAN Application ASpects

Designed for data cemmunications

a Proklems withrlatency and Quality, ofi SERVICE IR case: of
real-time audiovistial' SerVvICes

s Limitatiens 1nr data security, mechanisms i WEP

REeceni; eEnancemenis (6024 e 02 TAANAR)NG]
uErstaEarES aRersSeIVIRERIENPGEIRIENIS
ehncolpteredNEaryAmpIEMERtALGRS:
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WILAN' Standards

Regulatery bedies speciiy the firegquency, hands and
iransmission PowWerrlevels fior different signaill iermats

m FCC in USA
= CEPT/ETSI in Europe
x ARIB 1" Japan

System standards, by
m |EEE (802.11) == ISO/IEC
Interfaces between GSVI/UMIS and WLEAN develeping

unader 3GPP.
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Transmission Power Levels

2400-2463.5 MHZ (moest commonly: used band)
s USA1 W

x Europe’ 100 mMW EIRP or 10 mW/MKHZ (Seme: varations' in different
countries)

9150-5550 MiHzZ
x EUurepe 200 mMW EIRP; only indooer use

S470-5725 MiHz
s Europe 1 W EIRP; Indeor and outdooer Use

Certaim mechanisms (dynamic freguency: selection,, DES,
transmit pewer: control, TPC) are imposed: tor limit
INtEerferences ter ether Services.

EIRP: Effective raglatea power: Ievel rejative. o, ISouopIc
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802.11 Standards

802,11 Basie standard fiel Phaysical Iayer saMACHEoer)

602, 112 OEDNVEhased physicallayerrtier 5 Gz, 654 VI8/SHdse)

CZ2. NS SS9aSEd pSICEIN BN EIRGIR 2 Gl Z, 5rsran e iy 197/SN (e ee2001)

802.11¢c Supplement to suppert MAC bridge operaten (1998)

802.11d Specification for eperation: in different regulaterny demains (2001)

02 Idier MAC eEnnanCEMENTS o @6S (2005)

802.11F Interaccess peint protecol (2008, withdrawn 2006)

602,110 @EDIVEESEEN IS otHER ePUEHaI TEUHES) NEINSICal N EN eI ior
2.AGHZ, ...54 VIo/S/(2003)

802,111 Spectrumi and pewer management ennancements; to 802.11a (2008)

802L 1 VMAC SECUHL/ ERNANCERMENLS (WPAZ)(2004)

802.11) Enhancement off 802.11a for 4.9-5.0/ GHz in| Japan (2004)

802.11k Radio resource management (active, 2007/107)

802.11ma Technical corrections and clarifications (active, 20017/3?)

802.11n" High=theughpuit ENNanCEMENIS (actve, 2008/47)
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802.11 Standards

802.11p Wireless Acceess for the Vehicular Environment (active, 2008/772)
802.11r FEast Reaming (active, 2008/107)

802.11s, ESS Meshi Netwerking (active, 2008/772)

802.117T Wireless Performance: Prediction (active, 2009/47)

802.11u InterWerking with External’ Networks; (active, 2008/107?)
802.11v Wireless Network Management (active, 2009/172)

802, 11w Pretected! Managemeni Frames (active, 2009/17)

802.11y 3650-3700 MHz Operation in USA (active, 2008/47?)

Note: Future dates with 2 indicate predicted times of Issuing the: standards.
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802.11 Physical Layer

802.11 - FHSS, DSSS
m 1 or 2 Mb/s, 2.4 GHz

802,111 - Cemplementary Code Keying (CCK) medulation
m 11 Mb/s, 2.4 GHz

602.11a’- OEDIV
s Up te 54 Mi/s, 5 GHz
x 802.11h adds Dynamic Freguency: Selection (DES) and
Transmitter Power Control (TPC)

802.11g - OFDM and DSSS
s Up te 54 M/s; 2.4 GHz

VieStmpleMERIZHERE SUPRBNIERY CIRalFeIF HIESENNS
802.11n— MIMO: OEDBV

= Under develepment, =100 Mb/s; utilizes' advanced multiantenna
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WPAN, Wireless Personal Area Network

Cable replacement
Short distances;, up 1o £0/'m

Blueteoth: 0.7-2 Mb/s data rates
x \Wirelessiearphones, hands-free sets

x \Viohile phene — laptep/PC synchronization
s Low pewer, low: cost

High:rate VWWPAN, UWEB' sy/stems
s Digital image/video) down-load/exchange

Low-rate WWPAN; RE-1D

u SENsors; meter-reading, smart tags/vadges, heme autemation
= Ultra low: power and cost needf; short range
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602.15 WPAN

802.15.1 WPAN lhased on Blueteoth

802.15.2 Coexistence of WWPAN withr other
systemsyat 2.4" GiHz

802.15.3 High-rate \WPAN

802.15.3a High-rate alternative physical layer

802.15.31 MIAC Improvement

802.15.4" [Low-rate WRPAN (REID), etc.)
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WMAN, Wireless Personal Area Network
BVWA, Fixed Broadband Wireless Access, Systems

Broadband Internet connections e Nemes anad
smalll offices

Competes with ADSL anadl cable modems; Ut IS
aple te effer higher data rates

Orginal idea: Eixed terminals, pessibly with
directiverantennas

Recent developements: Applicable alse) te moknile
Users

n Partly competing withrnigh-aata-rate celltiar system
developments, like HSDPA/HSUPA/3G-LTE
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802.16 BWA = WIMAX

802.161 Eixed BWA systems between 10 and 66 MHz
802.16a Amendment fier operation hetween 2 and 11 GHz
802.16¢ Enhancements; including systen profiles,

10-66 GHZ
802.16.2 Coexistence hetween 2 and 11 GHz
802.16/Conii Tlest and cenformance speciiications
802.16d System profiles
802.16e Maebile WIMAX
Elc.

802.201 New: standard development with full-mobility,
pased on WIMAX
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