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WIMAX [1]:2 Worldwide Interoperability for Microwave Access FIRSHES » fEie
FERFE 802.16 fEFLUEFVEERI LR WMAN SEERZRH < & (E445A 2 H WIMAX
forum(—{E FBEF 25 @ ea i B/ E A FIRH IR ER) SR RY - S MEAHRNI 2 H Y
MED TEEER A NFE/A TR IEEE (Institute of Electrical and Electronic
Engineers) 802.16 fEAREEAIEHERIEHIAY WMAN SEFRZR M aEH A - 802.16
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ARG EEFVEE » D Fo T LB S A o (S SRR R R A B B U E R HUIRE 7 B
HHETREE A 802.11 pyfFHENE 2 FEEH LI MHIRA -

802.11 PHY Ry power A3

Wi-Fi Fir{si F B8 BAE AR IERY |SM 387 » LA RESN AT A ERREAK(E
FES T HEF A DA R SEAR T B Y AP HEERTERAN AR R (R ) - s
E A S PR Ay — ([ E R RS AGEITNER - AL 802.11 FEHERRH]
TE TR A GEH RS T 802.11 fEEIVIREE - 352 802.11 NE S FALE
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54} 802.11 FirsE FHRAE T HIAH S & FRAI/E—1{E AP (Access Point)Hj% 25 &
BEINGER 2 EEARY AP - FFY 802.11 52 [AlIRF Al 3 {E~N[F]HYAHE:E (channel)
TR o FRLAE—E AP B EHEEN - 5% Hae IR AP - SRR
L N BAMHE AL AE A GEAREZ A E MT (Mobile Terminal )G T R - HEE
ARG » RS EEH]  Frld 802.11 i ASEFIEE IR L H MT B9 3R
ARFBERER -

802.11 MAC HJ CSMA A% H

CSMA/CA NS ZEMEEE M Ea A NEHEA » MHEZESE—E IFS (interframe
space)JIRFi] o EfEIRFE IR EBRUERE T HRAMFTEES LK propagation delay
HIRFRETR L - TTEFRIRE S R SR e - PR E T E R i = S50 2T IFS
IR RETHL R » (BRI E A & E ALt % BRI SS |FS TSR T A2 ] DA 2 i
BRI - 55— 5 THKER - CSMA/CA EEER TREREHEE hidden terminal £
exposed terminal (RIRE - ANRAEEIRIEHE LB R IVE G &I T > FTEHY
station & R {E i EEEE JIH: > sk EriE i hidden terminal Eil exposed terminal #8419
i - AEEE ] CSMA/CA Acisa (BPRREAVESARE FS RS » w78
Az A B fERE -
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B ESFR M AT #EE] Wi-Fi [R5 802.11 e R &l AT LI F 4
WMAN HYERET « £ T 2K B SEE—F i PHY ~ MAC~ QoS &g Hi#RET Wi-Fi
(802.11)F1 WIMAX (802.16)f 7= -

802.16 £ 802.11 PHY HyLL#KR

I PHY BIELEANEN(ZR—)Ff - 1€ base band 2¢Efi - 802.16 Ed 802.11 ilfij%
BRKATZEIR o ERMEMIERIEERITIEAR - Hoalst 2T modulation
SR channel access 1Y TR & REEE R ER T - 802.16 A1 802.11
% modulation 1 5 RXERZEARZL + 1% channel access 336 - 802.11 F-%( 802.11a/g £
| OFDM (Orthogonal Frequency Division Multiplexing) - OFDM ggfi# R 4E NLOS



(Non-Line of Sight) AR multipath ZE4:/7 ISl (Inter Symbol Interference) T
#% - 80216 HURA ML ZERF EEHERRMIRA OFDM - &R & 2 mHy -
BEir FEFT#E - 802.16 Z{# F TDD (Time Divison Duplexing) @ FDD
(Frequency Division Duplexing) 3% PR &GN FIRIIRF B R RS 2K
EREEMPEE - RS MAC VB PR ELER, - 802.11 /Y FEEA T
= HIERE % MAC 1y CSMA/CA BEHIFE FEAI T E Rl B aofd -
£ 802.11n H#gH, MIMO-OFDM (Multiple Input and Multiple Output) » FI]F
LAERAR » FERAEHGER OFDM By 7 BRI EF - BB EES
AR AR AR 380 2 (E R A AR AT &R RIS R s — (8 R AR
W) —(E R AR E FYESAS & A multipath T~ RASARE] » At DARE R BUE AN [F]E%
RELEIVER AT I BEAREE TER - 2BOIRER - BRAE R R R RS
& BEEEE R 54 Mbps (9 > HIIFR SIS SREAKALA 108 Mbps HYFHT
INMHETRZAE multipath #0755 B = NIRRT 75 708 - 802.16 WEH{#H
SEfEAFEE I EREE - #ERAE NLOS BYEN & multipath » {HEZKEE
PREEREETL - B PHIMER S E RIS S - SUERAREAGER - MIMO
REEEEANNZFEERE - ISR HESF RS EER RIS -
EERHE modulation FZEEHERT - 802.16 ELEE 802.11 A ZAdHAY4H
BRI TR EE IR 10~66GHz » 802.16 5 m] A FH 58 5 A {2
DHERARG IR o U AR IR - FrLUAREXEST LOS (Line of Sight)
T - FLERDERAGER - 802.16 A A AV EERTZRELE 80211 HiRZ% - 0

PRI L3 802.16 A LE 802.11 B =AY R HAE -
| Wi-Fi (802.11) | WiMAX (802.16)

BB (base band)

.11/.11b: BPSK, QPSK
Modulation 11alg: BPSK, QPSK,
16-QAM, 64-QAM

BPSK, QPSK, 16-QAM,
64-QAM, 256-QAM

LOS: SC
.11/.11b: DSSS NLOS: SCa, OFDM,
Channel access 1alg: OFDM OFDMA
.16e: OFDMA
. TDD or FDD with support of
Duplexing Done by MAC MAC
Space utilization .11n: MIMO-OFDM N/A

RF (radio frequency)
Channel bandwidth 20 0r 22 MHz

LOS: 25 or 28 MHz
NLOS: 1.25~28 MHz
LOS:. 10~66 GHz
NLOS: 2~11 GHz

11/b/g: 2.4GHz (83MHz

Frequency band wide) . License-exempt: 5~6 GHz
Jla 5.2GHz (260MHz wide) 16e 2-11 GHz

Power .11/11b/g: 100mwW 63.5dbm (2238.72W) ~
Jdla 1W 64dbm (2511.89W)

Ideal PHY's

Max. distance 90m 9.6KM

Max. bitrate 54 Mbps 75Mbps

Max. velocity of MT | 30 km/hr .16e: 70 km/hr

F— 1 802.11 Ed 802.16 {5 PHY fiELEL -
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802.16 i 802.11 MAC HyLL#

A MAC HEEHANFRI(ER D) Fs » AIfEB 4 5= ~ R ~ QoS FJ71H
PRET -

BN I

802.16 £ TDMA (Time Division Multiple Access) % BS (Base Station) £4F
EFFE SS (Subscriber Station) FJDAMELRERIATREEL BS ERHYEFHIIRL] -
802.11 AIl/Z F CSMA/CA ZEFTA 1 station i P Eimid e (Nl th A 5+ BS
REEE SS A LUEIRAIFHE - RN ERSVEL) -

802.16 AR FZHHE TDMA B - (B2 EG#HY station Z3E A BH dtation
R BS HUSE L HE#R request FYIRFHE - HELE A — BRI FEE M
Ethernet 1\ exponential backoff FiilEE=EE station FEREH EFHERIIFRT - 20
SRA{E stations FEEFARIFIRFRA RIS 2 A filfife > BS thpt A S 3 A MlifERY station
faPElE o RIGEIEIAE - Hi station FL & FEZE A flfifE T (T backoff T EEE
M - 802.11 ) CSMA/CA FEEFTA 1 Station 5P/ M I > 45 station
AR ERR RS —E IFS BRI IN E—EREH#RER) CW (Contention
Window) FFRT - A%3E3E EMIG R AT R R 20 A Fl R @ #632 RTS
(Ready to Send) sREMFZENImRERBICER] - RN LA ERTmEE sations
HEE M B TS - BUREIEr #8552 CTS (Clear to Send) sk A4 e i 1] LAELE
ERl - FIRFEEERY station KBt EEITHAL -

ERRATIEEE

Wt BS F1 SS HYEARAES » 802.16 [ T ZEAEMRLE SS At 17584 » /8
FE R SSHI BS FTHLEMR TG ARIARE - {H 802.11 i1y BS HHikrEAL]
AR EE SSHIhAE T AR - TE AT 1% VH B [E SR MR P S (reliability)
& 22 M (security) - 802.16 E{# 1 ARQ (Automatic Repeat Request) » ARQ =
FEERFP (AR R ACK gtRnEiE [HEM L BiFTA IR sz E -
802.11 AlZWEMRE WEREAEWHENNIEFEEEEZ W% 2 — M ACK
(acknowledge)EMH, » AR & FME R A NEA I ELE [EM - 12HE] ACK #iR
Uik S e e (ERM IR A A E M EE - (H/E 802.11 #i%: ACK HEMEREMIA
IR EG A G AER G (EE U EMEE AR - R A SRR B -
1 802.16 {5 Y ARQ Iy $ -4 [ AR Al - S22 2 MEskER - 802.16 Z A1
cryptographic suite 1 PKM (key management protocol) ; 5 cryptographic suite 7k 2
BS Eil SSEAIZ(H RN BRI ER T FH PKM 2B BS Bl SS 3L
i~ encryption key - [fj 802.11 55 F Y authentication #1 WEP(Wired Equivalent
Privacy) B HE1RS5 - FTLA& 2K Wi-Fi Alliance {E{KIE 802.11i [S]#&2HT WPA
(Wi-Fi Protected Access)f1 WPA2 (Wi-Fi Protected Access 2)3&nai Wi-Fi (%%
T - Wi-Fi 7ERF WAP B WAP2 (2 1% » HZz 2R Refll WIMAX UL -

QoS #HBFLLEE
TEHEITERHE IOV E L EEZ EE] QoS » MR —ER EHimm'E -



802.16 EAFAEHETEE ARSI QoS R IEEHEELELK - F parameterized [y
QoS - 802.16 4\t EH 4 & scheduling B9IRIS431 : UGS (Unsolicited Grant
Service) ~ rtPS (real-time Polling Service) ~ nrtPS (non-real-time Polling Service) ~ BE
(Best Effort) - [ 22ae=EEiE o Rpsiyz-K - HIIFFEE QoS HYFEHED - 1] 802.16 thA
5 HIEE SS [A] BS ZERE AT A JTIEELERE - DUEEZESH TR S E -
802.11 9 QoS HIIE1E: 802.11e[6] EHY » {2 /E MAC 1y DCF (distributed coordinate
function) 7 F3nEI{E function. EDCA (HCF (Hybrid coordination function)
contention-based channd access) #1 HCCA (HCF controlled channel access) > 435l
fefELA priority £ QoS £il parameterized 1] QoS  FHEfAIEL » Scheduling BREKAR
EAE 802.11e B HEFH HCCA EiR » HENIR G R EHIY /7 - sUERIRY S
FEAGES » QOS ¥R 2 LS E — TR A [H e Eim ENIE T KL= B EZE
HINERAER - BRI EER A S data B3 - ANFFEZEME] QoS -
B IH G

kT EA BS 8 SS Ry unicast - 802.11 B 802.16 EPi=HEFEAL multicast - FA
0 802.11 #Y multicast FE#E 802.16 #~A]5E » [KF 802.11 #Y multicast £ BS #%3%&
multicast FYEML R HIEESmE- N EE ACK » BEIR AT DUEINEEReR - Ha]
[RERERHME IR FTSEME: - 802.16 AIZFEATAZ L multicast EE1 AR ]
—{[f] CID (connection identifier) » FF LA BRI N SR BS SRAHZRLE
#% CID gzl T2k » &1 SS haefE %2 H HEIFRAEERERERE. -

7Y WIMAX 2 TR BEREE R 0 2= /B0 - (i ey A (i o
HILFEE TR RIS EE - #4E 802.16 A E F& Ranging HUREFE » AR (E gl PHY
Hy&fE28 (ie. Burst profile » £2 modulation 753, ~ {3 FIAY bandwidth ~ ££55) -
IR R A E g A LR R ERHE IR & - TS ERHE R 2 A F S 20 Ry
B E - Rt Ranging 3= St /& (¢ Sl o B BLE R E s S RUS — 8 7 -
802.11k A2 Ranging HYTHRE - K% BSREHENE MT i i& RV S s

Wi-Fi(802.11) WiIMAX(802.16)
Medium Access SMATEA ;g :\I/Ing (contention during initial
Method Contention & polling ranging and reques)
Contention resolution | By CSMA/CA and RTS/ICTS Binary exponential backoff
. . . Connection of BS& SS, and

Connection Pure connection of AP with MT bandwidth allocation
Reliable delivery By ACK By ARQ

. 11: authentication and WEP L
Security 11i: WAP & WAP2 By cryptographic suite & PKM
QoS Provided by .11e using HCCA Defined spec and types of service

& EDCA flows
Scheduling Defined in HCCA of .11e 4 service type: UGS, rtPS, nrtPS, BE
Bandwidth allocation | Defined in HCCA of .11e Defined request/grant flow
Multicast (receiver) designated by the sending SS using the same CID
Ranging Supported by .11k Specified procedure
1 802.11 B 802.16 (1) MAC FAERH -




TEFE AR AR » 802.11 1 802.16 FZE 2 EEl AN R LIRS - 24
ARG o G EREIRGITA SRR A SV AR B HIRERS R
M o FEERREIED MEBREZER - (HE R B REEEE - BEANERY
ETHEHE T LUEEIERZEART APH B thiRA RS RN BN
HHY AP B ALESEPIE NGRS AHT -

4. WiIMAX 1 fixed(802.16-2004)f5A<E2 mobile(802.166) B A2 52

802.16-2004 HAZEHE F ELUE S SERIHY H Pl » 171 802.16e [7]HIIERR T &
HIH P - S=REFE AR B A2 E) 40T A F i - 802.16e H RiZE(RTERIEH
FEELL 802.16-2004 FFEHE -

BB MR A YR E R ERRE - HO (Handover)&d Power = £ HO % 4:4E MT
RIS ENTHE AT BS 25 & EE A 55— BS By HERFUJHAENE - BiE
MT [GIRFEZE BS Wy Z=#0E A - FHEATRaZ0Y BS BAZIEAFEREY BS - Power
AIEfE MT AFHUEREHVIERE - HHIY MT ey EERIR » 1T EERIE
FHARHEE &afEERE » ATV AR MT BRI 2R EERFEE - BT
H FESEHE R E A ERETAE 802.16e g iyshiis -

802.16e Hy MAC 183 %TEH

802.16e 7£ MAC I ingyiE HANE = » f& HO Ay EskER » 802.16e
PRSI HIE HAER BE AL, - B5Y Ranging BYFRE TG Ed HO FHRARY
S8 - MG TH#F2AE HO SRR R EIVEIE - Bra () EE HAD
BS #2{ftis MT HRd BS/IR{THY Neighbor advertisement FAE. - () MT EEEH
A &3 BS #%3% scanning interval allocation request A B Ak =54k i & AR BS FF
iy BS#%3% scanning interval allocation report [E178 MT » ()i BS #&5 MT K EL
#1T HO #Y handover request » BEE MT E&j[A BS ZK#ET HO MERH
handover request » Firg BS[E# MT handover response @ LK (4) MT 7E#77 HO
A& 4] BSHY Handover indication FAE. » 5555 - i5 L& EAE HO JETIRFU# R
HIERUE. -

1€ Power FYF AR » 802.16e $¥#f+51# scheduling AR5 EZE T 3 AN FIHY
Sleep mode DUEEEEAHY - :EEEAAVUHLE MT 3E# Sleep request %11
BS EFfEIRAINI A ERZ - BS f5:%1# Sleep response [ EFRHERY ©



bl HIIH
Modification of MAC Ranging request/response message with

manage messages addition parameter for HO
Neighbor advertisement,
Handover . Scanning interval allocation request/report,
ﬁgﬂ%ﬂ”ﬂ&; BS handover request,
MT handover request/response,
Handover indication messages.
Additional MAC Sleep request/response,
p management messages Power mode change request/response message.
ower — .
Power saving S|ee|_o mode for mo_blllty-supportmg MT,
MT idle mode (optional)
Additional MAC .
Mmanagement messages BS broadcast paging
Others | Scheduling Extended rtPS
Multicast and broadcast | Single and multiple BS
QoS Global service flows

ZF— ' 802.16eHy MAC #Zz%TEHH -
802.16e By PHY TEH

7% PHY By FEsRER 802.16e 7F 802.16-2004 {KAHR (2~11GHZ)IERs e i T
mobility Y FEE M - EHENHYIE H 32404 E OFDMA HYEL) » WIFRIUFT/R -

£ mobile FYEIE T - —fE MT AlRERIIRELF2&{H BS Wil duE N » 1558
BS#tfifs Active BS - Hr » HA—(E BSE MT e AGH s - st 2T
281y Anchor BS -

£ HO ZEfR » IRz SHO (soft handover)#iF g MT S EJIRFATRA M LA_E
[y BS &kt ERYACHAASE R HO HYBENAE - I - 75 DL-MAP (BS H4IATE
MT 7£ &R station 2 BT P 5351 UL-MAP (BS H41FFH MT 75 B
IKfFTA station LISy TE)IGINZRFEYEFE IE (Information Element) - HO
anchor active DL-MAP |E 21— Active BS ({H~& anchor)fy) DL-MAP » 4]
T ERIERIERHENE Anchor BS 31 - HO active anchor DL MAP |E 24—
f#l Anchor BS 1) DL-MAP - &A% & EHEIENVERLENE Active BS ((HAZ
anchor)z#fy - HO anchor active UL MAP IE B2 HO active anchor UL MAP IE HI|[
B F R MT a]DEIEERIE Active BS ¢ anchor BS Hyf# - HO CID
transation MAP |IE 25 T HEHT Active BS %f MT 15 CID Ei Anchor BS ¥ MT 14
CID fEHa ARy » KEBAFEY BS H{E—{& MT g AR CID » frLiZE®
It 1E AR pbEfa -

x5t Power ZRESE - #1111 7 open loop power control Z£ZEd MT _E{FHFHYRHEH
J& - Open loop power control /& MT i7%:# DL HYFRGREEZE LR UL TERZER
HBERAE - AT MT [21EES BSHIERA -

HAt T THIARER - 802.16e SEAENE ] Multicast B, Broadcast fHIERFEERY
Multicast & Broadcast service MAP IE - DL PUSC alocation in other segment 1E /]
UL PUSC allocation in other segment |E HIJ/&:ZE MT B EAFFE Anchor BS &35!
f Segment (£ OFDMA /)43 % subcarrier FYEEAL )T T ©



bl AHIH
HO anchor active DL MAP IE,
DL-MAP HO active anchor DL MAPIE,
Handover HO CID translation MAP IE
HO anchor active UL MAPIE,
UL-MAP HO active anchor UL MAPIE
Power | Power control Open loop power control
DL-MAP Multicast & Broadcast service MAP IE,
Others DL PUSC dlocation in other segment |E
UL-MAP UL PUSC dlocation in other segment |E
Zl4 @ 802.16e Y PHY g4 IEH -

5 ffam

802.11 (K[ PHY Eil MAC E3 R %f A power HIFRH] CSMA/CA 1 IFS R
HIR M ARHGE A/ RIEBEERYY WMAN B -

B —

SEEET T 802.11 A1 802.16 Fi-EHYZ=ELEL - Ht PHY ZkEG 802.16 HY

HEFRIER LR 802.11 58ET26 » Ty H.BE(E FHRYAEAF L 802.11 %6 ¢ MERE(HAYE »
AT DIFR R4 BE 208 MT - 5k MAC 2kEs » 802.11 (i CSMA/CA Tfij 802.16

HIE TDMA | —{ELs R AEE -

S EHE Ll BSAGET THERR -

Bk o BB

PRET T 802.16e 55 T 57 f% mobility #rE R handover BLETE B HAVMHEEH -
25308
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