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1. 2MLAN 8 B R

@ 900 MHz 24 LAN: Z Al SAYA SR &5 1 Mbps 015}
@ 24GHz 0 £ LAN
@ 2AAN ST 24 =2 Frequency Hopping 24!, T = 1 MEE
@ |EEE 802.11 : '97.6 T &3}, 55 2 Mbps (HMAIZ &E
@ IEEE 802.11b : ’99.5 T =3}, 2 (i< 11 Mbps
@ IEEE 802.11g : 2001.11. J| 28} 2|, OFDM, ~54 Mbps
= 5GHz [ 4 LAN
@ 2N S HA ;5.7 GHz Ul 10Mbps £ ‘984 3D I8 H ¥ 2
< IEEE 802.11a:'99.5 & &3}, OFDM, ~54 Mbps
@ 24 ATM LAN : HiperLAN 2
@ 40/60 GHz & LAN : 100 Mbps2 & &
@ =M LAN '
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elutmio] Al ] P}

B e
& & HMEHe (2HE, m)
Open Space 400m
2100l A= A2 A (50! 150cm) 70m
H0| U= ARA (HSTE) 30m
H0| Y= ARA (232E) 20m
Steel 15m

m PO BIINN0 ABE A= AES QEFTA0Y
% 2.4 GHzOY ISM 24 =140} : industrial Scientific and Medical Band
@ 5GHz U} 2 Unlicensed National Information Infrastructure 31} 4= C}f
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Kccess Point 4
(=alx|, 9ix(ma, b
PCMCIA 2= 7teix} @I F, Handover)
™ LAN J|gHahit 2219 ALOIE P & 31} 4~(Radio Frequency)E
O0I185l0] d&d8t= AAH
w Fd 24 AP, 2|2 RF 23S, =210IH SIW
& ETRI Proprietary 5 B FECETEPY

FMLANZ S2MLAN Bt

‘Wireless LAN
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ol Cfed 3} | LANS S

- 10:Cigabit
10G Ethernet
Gigabit i
1 G Ethernet . -
622 M ,’AT'Mﬁzz
155 M
100 M
25M
10M
4M
2M Token Ring ‘}
24 GHz U9y
1880 1985 1990 1995 1998 1999 2000 2003
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SFOLAN = 24

Baseband PCMCIA
LNA RFIIF IF Modem Modem MAC chip VF
4 Converter 4 $Processor 4

l KR FLE? 0
RAGTIAND PROCESION

3} E Driver
SW
PA & SW
2.4 GHz T} Intesil £ 2 0|28t PCMCIA £ &LAN 3=
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Access Point

@ AP: T2 AHA + 2HLAN JLE + LAN 22| X
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Access Point TgF == EIgt

m X2 AP IS

@ J|ga dHst= ge BN JIs
4 10/100 Mbps 0|4 &=
m =2 Point
@ O0S: AE 270 Mt &8 AHAQ A3 o8
@IP 48
@ Security X 2|
m 29 8
4 ctS*E, DHCP/NAT, Mobile IP &
®Jls =58

@ B 8:24GHz 24 LAN £ 20ff 0| & 48
@ Bluetooth + 2.4 GHz 24 LAN

@ 2.4 GHz 24 LAN + 5 GHz & LAN

@ O0IHY = (Hal0ol xDSL 22 48

¢ Residential gateway

B
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« |IEEE 802.11
% |EEE 802.15 WPAN, Bluetooth, HomeRF (THAH 2| M4 LAN)
@ Wireless 1394 Working Group (www.1394-wwg.org)

@ ETSI BRAN — HIPERLAN 5 /17GHz
4 2 & MMAC: 1% 24 LAN % Ultra high speed wireless LAN
@ ACTS: WAND I 2= E

= 0l EHl
@ WINForum : FCCOll =14~ AL 0|l CHEH 29
@ WECA(Wireless Ethernet Compatibility Alliance) : &5 S84
— www.Wi-Fi.org
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IEEE 802 FE=x} ${&e] gt

Standards Activities Board

{

Sponsor Sponsor Sponsor
Local and Metropolitan Area Networks
{LMSC, IEEE 802)
802.15 802.16
802.3 802.5 )

CSMA/CD Token Passing Wireless Broadband
Ethernet Ring £ 8 1 Personal Wireless

v WEAN:: o1 [Area Networks| Access

) IEEE 802.11: 300 Members, 90+ supporting companies
@ www.ieee802.org/11
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Ethernet Standards
ISO OS! Reference model
Application
presentation e | Transport |4
session |.-~ (TCP/UDP) sf::e
transport Neztlv;;)rk
network - - )
- - Data link * EEE
Data.lmk _ (LLC/ MAC) 802 scope
physical - Physical #
“~~__|(PHYs /media) $ TIA/EIA/others
= (media)
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IEEE 802.11 & &2

W] MAC (Medium Access Control) Layer

@ IEEE 802.11

gl
© DFWMAC (Distributed Foundation Wireless MAC)

# Physical (PHY) Layers
¢ |IEEE 802.11

— Frequency Hopping Spread Spectrum
— Direct Sequence Spread Spectrum
- Infra-Red

@ |IEEE 802.11b : 11 Mbps / 2.4 GHz, 2 M bps 2} Backward Compatibility
@ |IEEE 802.11a: 54 Mbps / 5 GHz

@] WECA (Wireless Ethernet Compatibility Alliance)

4 IEEE 802.11b (11 M/2.4 GHz)A!8 S84 &
@ Wi-Fi certification , http://www.wi-fi.org
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|IEEE 802.1
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IEEE 802.11a
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@ BN A8HE F
& WECAU| oj8t &5

.11g
EI_

&5t 2. Sdll 280l Intersil/ Ciscolll A chipset
@ WECA 4S5 284 AEE= 0IF

@& 22ueto 32 B YR N

@ 81X intel HIZE0| A8 EAIE

@& WECANA A5 284 ZHIS WIi-Fi5

@ RaLizie A AF Y WA
— 5.725~5.825 GHz ISMUI S 2 AI2IIs
— 515~535GHz [ &d 2 JI&D|

s
284 2%

¢HE. BHIZ00 HE 2A
sEe

A HZ : EnvaraAb{0] At )0 A 802.11a+b chip set X H
4 S&t = 890l 2R
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i
802.11 New Developments B
@ Security (TGe) : D1.0 &4
¥ MAC Layer Enhancements (TGe)
4 QoS Ji& : to support voice
4 Enhance Security beyond WEP
@ Inter-Access Protocol (TGf)

«# Define a standard protocol between access points to
support features like roaming handoff

(i Higher Rate Study Group(TGg)
@ Increase 2.4 GHz system to > 20 Mbps
®TGa2 OFDMS= 2.4GHz L0l HE 3 E
® DFSITPC (TGh)

@ Dynamic Frequency Selection & Transmit Power Control
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802.11 MAC Activities

Bl
(21,:315) IEEE 802.11 MAC #3

|

1999 = 802 11e/ TGe 802 11e/ TGe SubG
(11 Mbps) 11 MbpsS MAC MAC Enhancements] Gos
802.11e/ TGe SubG
Security
"

80211/ TGf
l 4 Mbps= MAC i o

inter-Access Point Protocot

X 2|52 o] key issued
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802.11 PHY Activities

1997
IEEE802.11
11 M bi's i
. 80241b l
Data Rates >20 Mbit/s
5 GHz OFDM
802.11a
A
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5 LAN2{ Road map

=LA 2T | 1007 | 1908 | 1999 | 2000 | 2001 | 2002 Hl
EL40
ZMbps S@|LAN/~ [ = =|= = Bt Bluetopth, WPAN
2.4 GHz S48 LAN @ ———0 {- >
gty o -1Mbps 24 LAN >
1IMLAN 22Mbps & LAN
zEY

10M /5.7 GHz HIEZ= R4 [LAN

5 GHz 24 LAN ° -

54M1ps 24 LAN

-SHATMEES | @

2.4 GHz ISM =140} 0/22 2= = 5GHz FI=IHZE A0

24 LANS D=3 : 2Mbps = 11 Mbps = 22 Mbps

Bluetooth & WPAN, 24 QI Y B4 S0| 2435 = JI22 24 LAN
BIE2X gtAl -5 FH-SS, OFDM S E¢
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3. S2MLAN ored P}

syl g U8, 2580 &
S TAHAUNA PLLANS 0| E8t Internet AT 2AM 2 &t DBE S

@ Open Space( F LY HX| S)0lA PLLANOIE Serverd =%

@ JISAL 80 2 20)l OutdoorPtEILE & X : CaféLt St E O A
OAE, &0 SUA Handi-Terminal2 88 £= oA =HE
HE S XA(0IS) H2A0A Real TmeS 2 &3, AL, &4 S0l
HUNE &44 5 YRAHFZ 244 5
S &, EHDiY, 3tHl, S 52 Hot spot Xl & 0l A
OIS LUR : BoAR, A S E ¢8t L& Network 215
DA FHAEY IH MM RAMHX FAXY =8
KSEEXI e SAXNEN SYHIFEL Oletz2h
A8 A2 ¢F 5 : PCY A B
® ADSL, Home Networking SolutionZ 2| 5}L}

(w] [m]

(w] (=) [w] [w] [m]
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W Portable Device 22 &I
4 Personalized Portable Device 22 =D} : Notebook, PDA
# Portable Device O| &30l &l '
#] Nomadic 30 A2 D%0EHY 0|2 Needs =X
@®0ISS0T 2HY B Needs XX SO
@ Public Zone Internet AlHIA A2
@ 0|SESE 0|28 2H0HU AZX RES| SOt
® NS3E 0SNG AblAa g7
& XNEgst 22, (st BE=x, 14 Hi0lH & Needs I}
@ 2HOIHUYE KRECIHWS HaTiz oAl
m 2F P4&LANO| Hot-spot X110l =&

® oA & — Bt
@ HEO - AR
® Y ... SE, 3O F, T8
@ 0SS btol - HAA s 2ust HEZM
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PDA, '==5 SMLAN tdA sy S

O PDA ALEX &Y [Se: R TH]
2002 2003 2004 2005 2006
PDAAR X} 360 855 830 1,100 1,350
BIIHE(%) 64.4% 54.2% 49.5% 32.5% 22.7%
Source:LGE A
O LES NI &8Y (=S .
oH]
2002 2003 2004 2005 2006
LEEAFRE 1,249 1,474 1,658 1,831 2,025
SINE(%) 23.3% 33.3% 1.7% 14.9% 15.6%

HaIH 4% Y
-20018 % L ES 23 243808 (H(Data Quest® 2 X|), PDA= 12801 B2
-20059 2 -E = 6400, PDA= 430CHHE S & 0fl& (KT S)
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WLAN Market Size ($M)

$3,500 P
$3,000 e Cahners In-
$2,500 Stat
s $2,000 e \/ DC
¥ $1,500
$1,000 —IDC
$500

$0

el NHEE Y

L& LAN2 Maket Driven services 2!
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SMLANAISY 1 vt}

$140

_ T BEINIC Margin
$120 F, oo ee e anneeasi [T | TBOM

$100 L : .|El Complex IC
$80 S

$60
$40
$20

$0

2000 2001 2002

Notes: Complex IC = RF, PHY, MAC; BoM for Cardbus configuration; Price = Street price

2003
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= Intersil Ot &

@ IntersilAl2] 2 LALANE AIE S : 421$/20014

STIEH 20014 78 S#HAE 2H, SUFX1E=EPBCCIIs A
™ IntersilAtS] 22M 11g 72 &
®11a OFDM EX}Hl 8l4 < 5GHz Al&2 2003E 0| & ?
eEL FNEOEE
20019 11g &S HEHOA TIALRL CHARS
® 75% rule, 2001 & 112 plenary3| 2/ 0l Al E}8 : Cisco H&?
®22M =54 M
@ D2 : OFDM, &2 : PBCC

@ PHY (Intersii ) + MAC (Cisco) = D& M2l T2 A4
CIR=U=r Sk S

@ 0 0to] StockZ : 356 = 25$
SHPES ISR 0|Eol= Dl &1
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11g & ==} Sl

b |
Baseband
Modem PCMCIA
LNA RFIF IF Modem Processor MAC chip UF

4 Converter 4

5GHz (12 Ol &atoioti= &, A& =50t 78
OFDM 2 HI & &0ti= &

& ETRI Proprietary 27 . HEQI P4

At 21

= | N
DHCP Server
Wireless Access Point i
Noteboak, PDA ’ ‘
AAA Server
802.11 Associate
802.11 — >
Association >
EAP{Useridipassword] 01 & Q H(Radius-Access-Request)
802.1x Radius-Access-Accept >
_ EAP SuccessAccess allowed
DHCP Request -
DHCP > DHCPRelay DHCPRequest
_ BCCP ACK «——  DHCPACK
OIEIY @12
< B
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R FEHoE B

ols4
A
MBS
Fast 22 ME 8 BISON
g 2] T
IMT2000 Phase 2
Slow 4Mi] ol s&4
Movablg
or Still
Al
Fixed N
10K M 10M Mo
2 ETRI Proprietary o HESIAAA

BWLLOIAM2| 11a T|&= =8 - 802.16

Telco Central

Fiber or A_L
Wireless

gint-to-Multipoint :
4 ! Corporate Branch
: Offices

Wireless
Base Station

Residences

Wireless
Subscriber Unit
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Mobile IP (&7 Roaming) Sl

® [} Subnet®2 0| EAl &7 IP2 50{(Roaming)7} OtLIZH AL BHEH
IPE J0I2 M8 — 777 J|E BH|O B

I.-..
.y 165.243.138.300¢
iy BSSA e
& ETRI Proprietary 31 HEIPA

Load Balancing Egt

E S& AP 2AECZ U S0 HIXIZO NP6 HME YR, 2 - C 9| NIC
O §510i38 A=22 IE & AP(0:B)2t MZ 0l HH SIS 6101, loadS 2 4HAl
2oZ M 2 AP0l O| &4 =0l performanceE 2 A& £ UTE 5t= Jis

& ETRI Proprietary 32 HEYAsPA

BRI BEAIMUIES] 20024 A1 3| MojL — 69







4. Yol g e EEL

@ 9Xl &2l Jis, R O} &, 2edss e
<@ E2i T/ QoS Xl 0, TCP/IP, Mobile IP2| &

D2EE Jls

@ RH VS S D0 PHESE, HEX, CIOIHAEI O|&2H0IH,
FEC HIOi,2td HHAI S

4 Medium Access Control : ABR'VBRS S E
MHA FX, QoS, XIS B0

4 Data Link Control : 2422 0 E 32

4 Wireless control protocol :

- &8 Hol, 24 K& MO, PHY, MAC,DLC X £29] 22|

W
ol
£
x
Ol

@ B8 X )| &(Spread Spectrum, OFDM )

@ RF Front End A& A8 HEE3

4 DFWMACZ2 143

@ & AIZ2F OS JI=, Mobile IP/2t H, DHCP/NAT, SNMP, AIAE Ji= S
@ PCMCIA 3t S2l0IH S/W

£ ETRI Proprietary 33 HERIAs A

SHMLAN & 3ANY

® COIEtS) 8& X2 : AAIZFESHHIS) HIOIEES

| HE0d 2SS HESSS(1 M-20 Mbps)2t Ol LM E(SH  108F)
& FH Tt TR0 /78 8¥8E HAS5S IR, 8SHUI 8HF

=S XCIHE MBS L UA=HEZ YA ZZEZ0| ER

m AHOIES 0S4 :
@ NHIAHS S, e22d|e S4 HH(2E, 018), 0185 S

® A2 MBS 2FLYIEUEHD 45 B
@ SHI FA% FHN AXILOUE

m S XS0 0 JHe 246 LAN & SAI 24 AlAB IS Z&F

S SYNO 28, S WD US| FW, MHIA B2 2y

@ Security 2X|

@60t 2Kl U2 AHOASE 2HO WAHIA X

@ AN LS (HHIA SH), B 253
m ALESIIIJL M0 E : RH FI H AE AE0l 20
XN AH M LES S0A AR
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Radio Physical Layer ERl

Radio physical layer 2| 2 =21
MulA Ho | FH HolEt ME {5, §85¢ Fuiso
AL, 7‘._1'“—%' 2l'd, X2 BER, 0|54 X3

Scope:
- ojo|l32 4 (ﬂ%?_ Fulg= o, otejju, A dbd, M3 2,
o= MAME S
» Baseband S =, bit-rate, 4/ AHEH %
« ClOIHH AE], Ol 2lo| A, C}E ¥h& M&, FEC M Sold Aol &
« 2M i ofo|e| ZY (burst preamble, trammg sequences,
oz 29 52 =§)
+ radio modem®} M &/A|0f X 'dutef H %

& ETRI Proprietary 35 » HEfIQeivA

MAC |& - 1
® MAC layer: 2M MU S S S22 0|87 |82y
@ ofolE| =9, Tael3x, 55 Hojwy 8
® QoS Hof 7|52 R e/ RIRK (4,018 EIYER 2Y)
@ &S5 Ielilg ZF(FLS MY, o228 BY, dHA0) &

[® |EEE802.11 MAC
4 Distributed Foundation Wireless MAC
4% |EEE 802.3% CSMA/CD® O] S8 MY A T2ESR
@ I 2tA A0l 24l CSMAICA (CSMA/ Collision Avoidance)

= Hidden terminal2 {1510

@ RTS/CTS 2 Network Allocation Vector(Jl4! carrier sense 2| S)E AI8
® &= A0 JisES vl
#&0d MOl 715 : Automatic Repeat Request (ARQ)
2&3 2N2E : Wired Equivalent Privacy (WEP)
Topology : Infrastructure Network (Access Point) vs Ad-Hoc Network
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MAC 1l& - 2

@ CRA (Collision Resolution Algorithm, SSoll4 2112|5)
@NSTHEUA HE HAA Y QE Blt= S0/ &Y
4 Carrier Sense Multiple Access/Collision Detection
@ Carrier Sense : 241 &0 220 &4 MU XIE S&
HISIH 24 DBt =J| M 20 StsMe £ HE0 HadS
@ L HLAN : CSMA/CDE i1 8t CSMA/CA AtE
W CSMAICAE ZE0| UK =5 ALE0 0IE Wot=E &8
& p-persistent CSMA 2t 4] : Ejuio] A&0) et pE B st
SIYUS & =A0 2510 T 2-A0ILE HES 24HE
X & (IEEE 802.11 24 LAN),
@UE A SF 24

® Hidden terminal 24l : CSMA A S8 €<

L

2 ETRI Proprietary 37 . HEKAHITA

MAC Til& - 3

@02 DB AIABINIA AAE 852 =2 R4 Y

QA HHEE QN ole HHE &2

@ VC 22| E2lH/QoS HE

SA¥E RF YE, ¥& XY 2 XNHH0| MO

& AolE SeIAES 2HAE

@Bl AHEY M), oY AAH/HH IR S SH Het HE
m Et2=X Y (Slot Allocator) :

& 03X & 8Y 2AI(Fixed Slot Allocation Scheme) : & & Z 2 &

LK Ol contention slotl data slot2] +=Jt 11 &
S SHE &2 g 9Al(Dynamic Slot Allocation Scheme) : Jt&
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MAC 11& - 4 - FEL

mEsREY
o Low traffic load : data slote] 2 7= = &. contention slot =&
ZJtAl A request delayE £2!
« High traffic load : %2 =2/ requestot 0I0| pending. Contention
slot 822 =0/ 1, reservation slot =8 =2
W MAC Z2&2° 4= mailH
@ Access Delay(8 % X&) :
4 Throughput : = B3 Al & &0 438 CIOIEtS UIE
% Collision Multiplicity(SE %) : & &&= &
@ Delay Variation(XI & #10]): 8 IH2!2 XA BZ &
@ Coefficient of Delay Variation : B2 XS0l et 2=
W QoS XI&
@ 113! 2§ (classification)
@& EZ2R A2HEE
4 Fragmentation
W H ot

2 ETRI Proprietary 39 HERISRA

SMLAN MACRI HIAI] 21B{ A1)

@ X 2|2 (Throughput)

AAAAA XIo(Delay) : Al2t A EH MHIANE R ERE 2L

W 22 EciY : 24, C0IEL HICIR S AHlAS 8 0%

@ W3 =AY &

m SIS QI 9 AHOI4&2 Z2(Roaming), Ad Hoc AHIA2 RIS

W S 2AIS LANOI S ZAOA G124 SAI0 AS IS, 0l 32 A8
Kol it HEst s EXE EQ

W QMO CHEH AFE X AI0] 20T 2HI2 S4I0| JHs561010F &

m M =9 EgfE MelsH

W ASHE EcimOl EatT 01E |5 X

m B2l EO AHIA Yol (AARS R4l &2EY)

W N2 U2 22 HRNAT SLE MAC HSOI ALE

W HBAQ 2§ : MACS &4 =J|, ¥= Hol, 22)| &8 82 FE
AP 2 F1 28, :

e
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EMLAN MACRI HIAIS] 18| AFH(2) il

W S PHEXH HHA ™ JHel0l F2
W AHIAE RS =+ U= 20 AHOIE =
W Ol2X0 el tHAMMA2 ALZ 22 RS 252 &F Q4

2 S A
=2 =T

W H SO AF2XIS 2 Ko L Ol2 elst Helgs 2dAE 38

m) g &(Broadcast) & Ct= & &(Multicast) J1s

m AHlA P MOIXISHAIZE : S42 £4& LAN 2 500 - 1000
nanosecond 2| E I XIS Al2t (Propagation delay)dt 500 ft2 -
1000 ft2 2| Hoig XIJE = UNOF &. HIXISHAI2ED chip =
CO HlwI R =S8, HMAAAIZI0l HXIH =4 CIOIEL
JH &l Coveragelll = &

= 2% § I (Capture Effects)0ll &2

®m AFE5D10t A0 ol0H, 01212 R E =8

&2 ETRI Proprietary 41 i HERIPA

Data Link Control Hl%

DLC layer

c2HMLE OiciE F.

» end-to-end ATM A 50f & £ 40| 012517 IS0, 28 ol
MO Jl”io] 2K,

*FEC, 30 2E L MAS B A

Scope :
+- DLCEZZEZ (RF A & X0 AKX, FEC S)
» Hybrid ARQ: ARQ 2 FECE Z&6I0 AIE

Encoding Encoding

Wireless
Header

Payload (48 byte)

Header error detection Payload error detection
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5. AEAIY

m A E &Y 2 0l9 0187120 g 3R
@ WI-FI 2 S0l CHXots IW 25 M

@ Hot-spotsLi Heavy UserE QIEIL! BTAIE EX
@ KHHA Z& orH3 Y AHIX Needs It}
@ NE Sl D|eS HEs &2
) &k IHA
@ PHLAN RED|E SNGE S MAFVH SUH ER
@ WLAN-PDAS 128t 24 SENY &) (B1&2, 59
@ ASI2 A E, Fi SR Hot
@ 3G0I£2 4GS A ALY J| EH0ll Al World Leading Infra &%
& A0 oISUS2 TS Y ASE ?
@ AIAXIZ SIS A2 2Y, B £AH A
@& =0 Hot Spot0ll Hall ALY X BI2IE S8 T 27
4 WLAN FHHiel Xl &0}
& HEs QIME
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