ATEIR R AT SRR
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@4 b4 (Wireless Internet ) #7345
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FAfaAA57:C09006166
~noB H B ®E R E
HE33 & &

i
BB LR E#F(Wireless Internet) ZrL i
TIREERE:
FEEEEBBESAF
W& N, BEE:
/
HEIAE:

BREFD HEEEEBEESLAE EREREE HE

HBER: &%

HEME: BE

HEHM: BEEROEIIH1I2H-EBROELII H24H

HEHE: EEIIE11 H2H

S¥EER/E: H6 EIE H6 EE

BRSREsR:  HiNet,Wireless LAN,802.11,802.1x,WiFi,VoIP,SURPASS

NAERE: FEEHERRNYS R - ATMTSINHERTERERRY > BT
HENFTERZA - LR R e A S it
FOHERRHIHARYE - R FINRHER > BB T EE
RO - FERFREt RS B - I AEME AriE
HIRHRRIEF]  HIREREENS » QRS
% - ERT#ER RIS - A BRZEREN
FEYE » ERRIEEE 802.1 1biZ#E ( IBEBWIF) - {EREE
PSR AR AR - EEMERIRR - FSHIEER
BH Bt sIE 2R - Kt - FMULEL TR E R
RS B S > W H AT T RS E
DIBEATRE  GfEHMATAEH RS R S - &
TR R 2SS - DIHAREIER A BT
el - ASREERSHAMEET  F—HEITREARE
BZHN - BT EETRENRE - F=ETHK
ot H BRI IRENAE TR B ESER
HEERRIE > B EREE - BRTHViEHE - RFMERRTT
- SE{FER, - [EEE 8021 bW BT RsEEE R
802.1x L2 MR - 280U B T B Rt B B 7 P 0 B AT
HERYR R B AR 575 5 - SURPASS Solutions
and Product Introduction * A BEITTREE O EHEH -

AN BEFHE LEEHBEWEE T

http:/freport.nat.gov.tw/cgi-bin/cat_modify 91/11/22



HE

ME@EBHLER AP ERGERIBR BRTHEANE
Rz L @EAM LRI RAEAME L mB G B4 E
WBATe R EAFEAR T B A4 T 0 MR AR ES S
EREMTAREGZERGEH  HRBREER T ARRAY
A BATSHRACCHRAEMBAT - ERBEXERGHEE LR
& IEEE 802.11b#2# ( X4 4 WiFi) > @B AR N ER BN AL
BRWIBTR  F 5 MAOBERBFI RIS HE R - Bt H
SLIRN T AR EEG BB EMOEREY ERBATTARESAS
RAONREANT A O EwTA HRGBAWELEE EMRHERR

TRMARFEF 0 SRR A TN IS AR e BT

A3

o

EANZEEA B EARALARTEXEY -F -8
AKERT BTRRRE - FZEAH4E B AT R KR L@ ARG N
B> LEFLALERKEREBARNT CSRAKE - BATHEE - 4
Yt R o~ EE R KV IEEER02.11b 69 K 82 & #2 B k4 45 8 & 802.1x
TN FoEARMMBR B FAIMBREGREKESTR

49 3% 64 2 4 & - SURPASS Solutions and Product Introduction - % % %
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T-FEBEH

MEMBEMGESARRA LR AMEHNEROIRBREEN
BEM MRTERESHEILIN LENEFHHELRAANGER
EEF2— ARABDERELEOEEBRGRASHFSEBYER
Internet Everywhere ( 2| & #1465 £ 48 ) &9 O 353K 397 g A AP #0415
MY - BR EEAOER > SHEFAMENERERYERE
B MR TE/RSRLEHBEZ I HANEBRBREREEXH T > &
EPrRBasami BAIRXETRE - Bt 54 AISPE RHE®R
G HINetR F3E B2 BER R - AL FBRATTRAERE &
IAE - b RRBBMEKRERET Y T EAENZE ERERERAOFR
HrARFS  BARR RS B ERER R EN > TREMESRITER A
G ER T BN BEEK O RREMOE MRS 8
PRERM A B B N BEEMF A He) EREAMBFEELSHET
AT A& o



)%\\‘

- BEBATRAETEERE
BAKREZRAGFAEEE T &% L8 (Wireless Internet ) #7
B, REHMERBEA+E+—A+—BEATE+—A=TE
BAM+ @R - ARFTERENF

SURPASS Solutions and Product Introductionzg £2#FE (4K )

Wireless Internet Access Solutions2g#2# %8 (5% )



%~ B W

3.1 #3381

£ 4% & BM% (Wireless Local Area Network) & —#& B4 & K& 5%
MEBMAEL - L TR BREBREREK AN ESKEH RN
BERAERAFSYEREBRBREZIT THAEHETRARATHL
BoARASEKRTAMENREN A EAT NES T HEBRER
WM EE > wERA TR EAARmEE (PDA) ~ KA FHE
BAMEBER - SREREBEGRET S SO RAELEBRE
BEyFEEME > TURARRARZEMAESEREBYIE > EHEE
NBERBE A£G PR L @G IRFS -

32 &4 & B ESER &30 E

bR RME SRS R AR RIR 0 BB T S AR

FEFE AR BHEAMEEREZ 645

l. RETEEABETHEKRAEHIE  MAFERRREIE 4
T e EERBNREMEREERS -

2. KESATUARKBE/E MMy EHMMEMEN > I8 4646
B BEREM COREAEEE -

3. OBK BA R ETUMEHEE R AGRE T EEAT
AMOEHFRREHEN -

4. BEGR kiRt~ vk~ B EE 0 THIIREBAETE L b
EARFS » B ELPFIRRZI -



5. NG ko BEY > BB B SEMAEAEE 24
MHMAREN > TEBAEFTERELEE > PHEEHEER
WMo OANBSEEHT R -

6. B4 KEBOEZKBHK AN EEKREXRLHE THAEL
BEBEB YR G RIES o BT T BB -

33 B4 ERABAMARE
B AT €A 6] R EA T 4 B KRB REEAIE 03
IEEE 802.11

BRI FHIEEERE A EF R T RALEREHRL
2.4GHz38 £ 84 SE /R 4,85 o JB 45 89 IEEE 802.114% % 32 42 1 £]2 Mbps ¢4 &
#rik & > $x AFHSS ( Frequency Hopping Spread Spectrum) -~ DSSS

( Direct Sequence Spread Spectrum ) 3 IR ( Infrared ) = #& & 5% & & 47 >
EREARERE AT RB RO RE R BAENBERBRE - ik 3F 5
RAEHMEN CEREEERFCH R BRBEZOEREEHRAE -
802.11b42 44 5 % 11 Mbpsey R 8k B - 802. 112 F ¥ 7 % 5 645GHz
SR > 3 AF R E R E 54 Mbps -

IEEE 802.11b

1218 B IEEE 802.11 A7 & 49 i R &9 4& » IEEERN1999F %137 %
AR 422.4 GHzey 8 £ 32 5.5 & 11 Mbps#y 1% 518 & > 48 27 IEEE
802.1169DSSS » {24k A T =7 LASR FH1F $r 38 £ &9 38 4 By
Complementary Code Keying ( CCK) - WECA ( Wireless Ethernet



Compatibility Alliance ) g3z TB]3X 802.11bx L AMMY TRE » &
i@ 7B 0 T AR EWI-FiggAZ 3k o sbsh 0 802.11b8s &
ShdLE) T 48 208021185 & 4 ©

Frequency Range 241024835 GHz

Air Access. Direct Sequence Spread Spectrum (DSSS) using Complementary Code Keying (CCK)
Data Rate up to 11 Mbps
Compatibility. Compatible to 802.11 DSSS 1 and 2 Mbps systems.
Not compatible with 802 11 FHSS, Infared (Ir) systems or HomeRF
Operating Range depends on Installation and obstacles, up to 500 m
Applications all LANs (wireless Ethernet)

IEEE 802.11¢g

Fl 4k E4E 7024 GHZSA & » 2R H 254 Mbpsay sk % » £ &
Z2HE e TAENWI-Fig gL -  #PWi-FIZREREmT
LA B W A 432 A £802.11g42 8 > 3¢ & T24GHzZ L8y A &
4 o A RAEMN2001 %11 A ££1EEE 802 €/ ¥ £ > 8 A7 A Draft
Standard » B ¥ @,4-54 &P (mandatory ) & :E#FM (optional ) &) &4+ :

1. %M  OFDM ( Orthogonal Frequency Division Multiplexing )

B b By gy 0 4£2.4 GHZIBE 46 B OFDM & 47 » LA32 ik
}?L.§.54 Mbp&‘. o

2. SFM O LIAER G T AR R AE £ 702.4 GHZEE 9 Wi-Fi
E &b 0 B b 28R CCK ( Complementary Code Keying ) »
3. #EFEM 1 802.11g48PBCC ( Packet Binary Convolution Coding )
A CCK/OFDM7¥| # % 4 14 &+ - CCK/OFDM % 57 & — 18 & #4
34 H —ECCK4% 454 AT 45 (preamble) RAZIE
(header) - BAROFDM% #5646 & - 15 45-802.11giE #&
R IB O S FIR2E 2T AR LI F3E -



Frequency Range 241024835 GHz

Air Access. Mandatory Complementary Code Keying (CCK) and Orthogonal Frequency Division
Muitiplexing (OFDM), Optional Packet Binary Convolution Coding (PBCC) and CCK/OFDM

Data Rate up to 54 Mbps

Compatibility* Backward compatible with 802 11b Not compatible with 802 11 FHSS, Infrared (Ir), or
HomeRF

IEEE 802.11a

802.11atk £ R & ¥ FH M P T4 A 895 GHz4A & > #k A OFDM
BT > Rept %54 Mbpsey M ik & o 7 s —E B RAEETSI
HiperLAN2&. 45 1 7 $2802.11at8 069 K24 & (PHY ) H4i -

Frequency Ranges & 5.15 to 5 25 GHz (50 mW), 5 25to 5 35 GHz (250 mW) and 5 725 to 5.825 GHz (1 W)
Power

Air Access Orthogonal Frequency Division Multiplexing (OFDM)

Data Rates: up to 54 Mbps

Compatibility Not compatible with 802 11, 802 11b, HomeRF, HiperLAN/2
Operating Range depends on installation and obstacles

Applications Wide Area Networks and Local Area Networks (data, voice, video)
HiperLAN2

1% 1822 B » ETSI Broadband Radio Access Networks ( BRAN) &3t
#14% A T SIEEE 802.11a+ o S 69 347 > @45 5GHze) THHIRAR
OFDM# #if » A8 £ 3] AN A ERIES (MAC) 89345 -
HiperLAN2#&y:& 8 X A ¥ % (connection-oriented) - 34K A %
B % 345 (IDM) > HEBREFTRBEAN TR > METRE
8BRS % 4 (QoS) » L B & 5845 1% > HiperLAN2 T J&E A /2 :2 #WAN
BB FOEEEGHE -

Frequency Range’ 515to 535 GHz and 5.470 to 5.725 GHz

Air Access Orthogonal Frequency Division Multiplexing (OFDM)
Data Rates up to 54 Mbps

Compatibility: Not compatible to 802.11, 802 11b,802.11g, HomeRF
Operating Range depends on installation and obstacles, 150m maximum
Applications WAN/LAN, packetized voice, video, data



MTFTR-LEEZERLEREBZMITREHHEEL -

802.11 | 802.11b | 802.11g | 802.11a | Hiper LAN1 | Hiper LAN2

{ERASRRR

24 24 24 5 5 5

(GHz)

THEERE
2 11 54 54 24 54

(Mops)
fghes(m) | 100 100 100 30 50 30
s | FHSS | DSSS | OFDM | OFDM OFDM OFDM
FEMEL [FEE | IEEE | IEFE | IEEE ETSI ETSI

RAEREERE | 1997 1999 | 2001,11 | 2001

fEssk | WECA | WECA | WECA | WECA

3.4 IEEE 802.11/802.11b4% #

EREBREBATRELZHER RANTERZRGHZ KU

EARAR I R RE e B Aefn 23R o IEEER 199741 & T R 46 69802.11
BE, ERT=ZHFTHLE (PHY) RA—REERFRE (MAC) B4l

(4o B PR~ ) o 4242 1MbpsE2Mbpsty 82 & » TR E T — A K
B RRERBR AR - AR E KIZ - 8K EANRS
% ey 4R e B 3835 0 B JLIEEE X7 1999489 A %137 7802.11b#4%

s AATE O WI-FD) o &k F4=2 A4 2 11Mbps - 3F 5 Bl M4
T R — R £43802.110K A B AT R T ERAE S LER
¥ LB R EA SRR ISRERE T -

®02.2 Data Link
Layer

80211 MAC

[FEL DS [R PIIY Laver




341 A&k
— 8 & R B ERMEE ST 7 R E AR TAF
I. T4k (Station) @ @BFIEGHREFEEKAFTHTH -

2. H:EE (AccessPoint» AP) : Wi H SR8 8 R W% HE -
BHEEHOLASTERRALYERR G LEFALE S
SO IdZ & yiEE i HEEBRE BN AN ESH AL -

342 HBAEHEKX

4 %ad hoc & Infrastructure sy fE 1 E L X, » ko Bl AT ©

Wires o
Unstrilatbiony Sysbon (65

J’ Server

. Access\ézg{b @mﬂ‘)‘) =z ‘JJ_)J
LPoints & 1))y
o @ 70003

) 2 & f
&Lk N Q Q Me gﬂ&@“
i

wired b AN
Distributicn System (05)

Access Point

Wireless Wireless Stations reless Stations
Stations
BSS ESS 1BSS
{Infrastructure Mode) (Ad-Hoc Mode)

fradhocE X ¥ » BB T2 M A T A8 W > MR B BHR
LS BEIASEKELAMAHEERHEAT EAERERNE
AR & (Basic Service Set » BSS) » & —1{EBSS » &4 F — BB —
#3545 (BSSID) - #% 24 —{BBSS# & —18 Adhoc Network -
AT RAEEBEGENREENE MAXTENLECREY AHEE
HEBEERERMEER ] BHEAXBABILALREE
(Independent Basic Service Set » IBSS) o

10



JeInfrasturucture# X, F > £ 4% tbad hoc X, % T d{B T »
— BRI (AP) » — B A& & %4 % (Distributed System » DS) -
BEAPHTIH A6y BB TAME > & AR —{EBSS  &MEBSSTiAi#
DSZ 8 R E » AT E AR S E 98 R Z BEBSSAHIS B 6 Bk
&z 5t B AR# & (Extended Service Set » ESS) < IEEE 802.111f %k
HDSHFtm )R  TEAELTBE ERE E%T -

ILEE 802.X LAN

% i@ Infrastructured X, » & 42 49 M5 =] DAL A SR e R N3 0 (4T
BREBHERBERBEFUBEEEIRK

343 IEEES802.11% 28 (PHY Layer) i

BO21LE£ T =M EME HMN > &35 BRI
( Spread-spectrum ) & 4 9h4g (Infrared) - 8B SAHT 5 %) B BRIA
J& 48 (Frequency Hopping Spread Spectrum » FHSS ) & #H /& 42
( Direct-Sequence Spread Spectrum » DSSS) » {215 f #8 & 48 3 47 89 R
FIHRABE LR AEWE T4E o THESEHF R A24GHZ ISM#ER © 4o
B A7 o

11



ISM(Industrial/Scientific/Medical) band

Short Wave Radio FM Broadcast
Infrared wireless LAN

AM Broadcast Television
Audio Cellular (840MHz)
I—__I' lJ_I |NPCS (1.9GHz)
= 2]
%xtremely Very |Low |Medium|High Very UStra Syper|Infrared Visibﬁ Ultra-| X-Rays
Low |Low 4 Hig Light | violet

3.43.1 3k3A & 48 (FHSS)

FHSS#§2.4GHze4 38 % 4 5,758 IMHZSR 8 + 5 i3 Fo 0% 4
h R IF— 4 BRIRIRA 0 B E B MR B EEBIARS £ ESJRERFE -
BREMGGZEN A R EGBSRIRAE » A7 LB AR 43R 8 % R 18
AL E A B —B48E - FHSSW B Bt A R# 22 K5
i B4k PR %1 422Mbpsz /4 » 52 B AFCCARE S EAE R TRSE
IMHz » it 4% FHSS 2 78 ## 7 % 388 /-t 72 4 182.4GHz e 38 % 1 > Sk
SRR E K B BI0RNTSEHEE > A —ESEER S RAEE A4
%o WMoL/BBkE A —EMEE B RBHTRASKE LN EHE
(Overhead) -

3432 HEF &% (DSSS)

12



DSSS#52.4GHz#Y 38 % » & 14M822MHz45 18 » S 848 SR a9 388 A
Fpria a3 s (Overlap) @ 2 A3 ESRE REAIBIRE RS -
A AE22MHz ey S5 8 R 3£ 0 M B Bk3E 0 B T RN AR
B € An EH Z b=k (chips) @ B R RBHE TR B SR a9 45
FbBriE B A Sy Bk £F S BT A 8 §15 > AR E
AR B ey B o |

Direct Sequence Frequency Hopping

IMIO0

2426 FREQUENCY 2430
A AR L > FHSSAH & 693h £ 8 DSSS 1K » M B AR Ak » 1248 %
Yoo FRASIREL MR R LK - Bk > DSSS€# SR 84 &R
Buy s R MEHSS € 2 8/R 6y 4838 & A 8 & » R#SOHOR R e
R RBEZ BERHERE -

3.433 % 4h 47 (Infrared)

EHMBANEREES ERAGARBATRA  RFFER
BRAME  AMRWEEEAE S — KR EANENRE BN B EHEE
BREAOZHAIAER -

13



3434 1EEE 802.11b% # & (PHY Layer) Aui& 4y

802.11b& MSEe ARk — » MASH TR 937 4uik  £131%
#yik &2 2]5.5Mbps & 11Mbps - & T £ 2|35 18 B 4% > 4R ADSSS® &
o — g EFE 0 B HE R E802.11b4E s % T 48 2 70802.1145 IMbps &
2Mbps DSSS# &, -

5 4 9802.11 DSSS4& A 1 B4z Ly th 2k (chips) RAKKX—EE
4wt 0 #% 2 ABarker sequence (ko B AT ) o dBsbbRAkEIE A E
EEE AL A P %% 0 4% A Symbol - #] A BPSKA 47 » 1Rk E T
1 IMSps (Million Symbols Per Second ) - & ¥k F QPSK3 4 4y 65 >
iR BT $29+ £ 2Mbps ©

Data
|<— 1 bit penod—'{ |

IO L

01000101111011101000

l‘—— " chlps# h I PRN

11 Bit Barker Code (PRN):
1011101000

BT EEEERE > SEER LABRAKBEUT > AR EL
SR8 6918 B s % > 802.11b4g A 7 CCK ( Complementary Code Keying )
4 o 5.5MbpsE-18 3 % 7T #5443 70 > 1 IMbpsR| 7 £]84% 7T ° & FAlg
Z AR Bk Tk e

Table 1. 802.11b Data Rate Specifications

Data Rate Code Length Modulation Symbol Rate Bits/Symbol
1 Mbps 11 (Barker Sequence) BPSK 1MSps 1
2 Mbps 11 (Barker Sequence) QPsK 1 MSps 2
5.5 Mbps 8 (CCK) QPSK 1.375 MSps 4
11 Mbps 8 (CCK) QPsK 1.375 MSps 8

14



3.4.4 IEEE802.11%& #4424 & (DataLink Layer) 4

B R o B R ¢ B4 &4 4] (Logical Link Control »
LLC) R 448 f7834E 4] (Media Access Control * MAC) - 802.114% A
A .8024 548 Bl 9 LLC R A8 U E sk F KX, » B $b=T LR #E 5 b g2
B AR G ey s - MACE 8528023804 5 T 44840 » AR
£ EZE—EHENYSEERF  AREERIATARARET A L0
AEFE{R - 802.11 MACE £ 7 ®#& 7 B &, @ Distributed

Coordination Function ( DCF) A& Point Coordination Function (PCF) -

3.4.4.1 CSMA/CA

DCF & %+ %t & 77 3§ &9 Carrier Sense Multiple Access with Collision
Avoidance (i % ## % CSMA/CA) - CSMA#YEEF X F * § L
e B EEMZAT ERERMNERAT A (LRHAXT R L1
TS EAEEEMN)  wRE 0 LR AAMF AL (Collision) -
AleFf—EMMEL HROEEXL T ERARAMNEENERE
EMAEA > EEWEERRNE RRICRFRELE - ENHER
REF O RATRGEARRFSFEZEE TN MEFAE LI LAE
F o AT RKEBHIZIRT - HHMOMACE ¢ AR B AIEHL

i — e A4 & 3% 0 348 B x4 BAExponential Random
Backoft -

MO ARBRT AL REREE T EAFAR EREANE
KREREE  ETRRRA =

I SEMFEAANBRFNEREGEE AN EGREE > TER
PR RBWLEN  SEEFARARS -

15



2. EBKWMBET KRMARERESE T FSMELE TR
oy MAEEESMALOEHNE Rlosker 0 RARKRBIL
A= o B Dl 1 7 N =F > S
B TRARZERAR  802.11 % —F# %48 (Collision
Avoidance) A& it @& E & (Positive Acknowledge ) ##] » &/ R E
4o F

THEMBHEEETHNE RARANERTCH R iEE
i ko BNE A — KIS a5 (452 ADistributed Inter Frame
Space * DIFS) M &F & AL BF » A REME FH - BPORAWRIIHE
#% e BECRCAE @ L E E—BACKS & - E 5% 58 2] LACK $t
QB BPROTRAEREE A o w REE A A WBACKE & » B G445
ERBF SR —3 e AFKPACKE B KRB B—FZ FHRH -

AT AR A RS 0 80211 £ T — 1@ Virtual Carrier
Senset# #| » FE/EH K4 F -

EHEMBEEENT > RE Y —E RS HE  HHURTS
(RequestToSend) » & 8.4 7T H M ~ BIO% - ABTARHE (&
WA B RACKH 6 ) WA e i do REBVORAE S I E
(BP A E 2446 ) » € ®E—MECTS (Clear ToSend) 43¢
@b G e T REKAFEFM o A7 A W BIRTS/CTS &) T4 35 €%
ik BF P4 2245 42 Network Allocation Vector (NAV ) F » £ #| A 2B T3
AR RN E R R - AREEBEN - NE e TR AKA
T AR EROERTARS L AR EOKRE - AR
RTS/CTSA 14 é > Bub¥ — A FSFH 4w CRABL—KR
A3t 6L BN o AT LB RAR T A AT E £ 385 & 45 (Overhead) © sbéh
802.114 s 3/ 41 €097 sA R 5 BRTS/CTS ¢y # h] R AR 3% - 3358 HAR

16



T 46 # 89 RTSThreshold £ # fm A3 %] o RTS/CTS#4:E4F RIL T 44
THE -

s GI=SIFs
et e 33=DIFS
S e Cata C =Cor enhon YWindow
[Qast
SN
Oth ar f,,, f neaapoy
Dsafsar Scrass Backott attar Detet
=T Frrt=CY

3442 HadyndlfiEa

— AR EREB AR R ORAEISIL Tl LHRATHES
MTU ( Maximum Transmission Unit) ; 124 & 4 B R @% F &8/ &
MTU T g tb &4 > BE 4T ©

. BaE%BiETiEad s ® (BitErorRate BER) »

BERARBEES - HEBKR > HETHEROBRELA

)

2. FE

S H OB TR EEE > N HOAELENBEI B IE
(Overhead ) .# K 3L RF N -

3. EBIAALT  AEFEIMEOIE > AT AV AL
8 8 Mt R A -

28 A ERE o RER —ERAERIEISISM T H L) R
BB BARKEE - B T B AZER AR 802.114£MACE hu
T 4t é,4-%] (Fragmentation) & & %42 (Re-assembly) &9##H] » 3 ek
FER GRS EIRBE RN BHORK BB BRI CENE

17



i

NN

Hr el o

1.

2.

B AR EE 18 TR/5E EEE > ThBASE
B2 AT 0 b IR R AT AE — R4

W] AT — 1B 5 %] 89 ACK -

FTEERRBBLE  EHHOTHEE -

TEABE T ZE—Ee (MSDU) #in¥ A fE5 % (MPDU) -

MSDU

MAC
HDR

Frame Body

MAC
HOR

MAC
HDR

MAC

Framo Body HDR

Frama Body

© R ]

[
Frame Body R
C

G D
O X q

Fragment 0 Fragment 1 Fragment 2 Fragment 3

3.4.4.3 Inter Frame Space (IFS)

802.11% £ wA&IFS » &F R FE 894E JBF ¢

1.

SIFS : Short IFSZ A & & f& — =k &4 1% Jit ( BPFragment-ACK)
FlErk % RAEA — BT AFE LS R AR EN > Btk
SRS o £802.118k3A# K F » 21844 A28 microsecond °
PIFS : Point Coordination IFS & A & AP (4%t & Point
Coordinator ) BRAF 1% &4 /4% 4 > & 1818 X SIFS A fw L Slot
Time (& & R.3.4.4.4) » &3 £&78 microsecond °

DIFS : Distributed IFS & — 18 T4 36 & & % B 46 1438 T H AT AT
T E A5 > {3 APIFS & Ju L Slot time » 43 & 128
microsecond °

EIFS : % T4k 2500 %] & 75 MFE 64 45 %] 8% > Extended IFS# A &
B F 1 B HYREIE AR o

18



3.4.4.4 Exponential Backoff7® & 7

/\7'1-/

P38 thBackoff & — A2k S A T e B B S 2 EREFH N Y
FRE| e 3 F AR BRI e g8 —EEAHEN I E4ANE
AR A AT RGFREMNE - BEEF KX BHAF -

Immediate sccess whan meacium

3 frae »= DIFS Lc,lﬁo. Contention Winzow
PFS
_DIFS_ |_PEs
SIFS L1 ¥ L
Susy Medium Blaclim'f-‘.“ﬁndow ‘f Next Frame

— Slot tims
=

Defer Access Salect Slot and Decrement Backoff as lorg
i = as madium g idla

Fi 38 Slot timeh &9 A K 3 E3h AR Bt 2 4 2 E M BB E T HAT
P A 09 BF R BR300 @ ARIE F e RO 0 AT 18 % 49 Slot time >
BARMBRP T HREREOBRERARRG—F -

Exponential Backoff#s ¢ & € 853 A T 2 B EH - 128p 8 4 5t
#rg ¢ B FANEsloty M EENERE F 538 5 4 09 REBR B fo o

CTTAHERAZ— A RLAFRALEE R
. ST ARREE—EHOE > ER2)EMNYT EHIEAR -
2. fAFkitaikiiig o

3. ABRHORNFEKL -

3.5 MR SR HEEE B0 2 A M

LR BRERERT 2L —AREEZNRE - £ ELE
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BEBRBET AN RTELAKLBERIFIAR > BALERIER
F o ANAZET LR G RIS B ERBMNE MABELRS >
BEMEBHEMEGTRHL LB -

351 F—RESMEMF

B th802.11 £ £ T w2 MHEH » —EL TIRFEERIH
( Service Set Identifier » SSID) - —1B & WEP ( Wired Equivalent
Privacy) ° & T AF3b 28 APRF > /8 B 3% T #13%AP48 B &9SSID
AEIEI > BEF EZEARARELE > BAAPEEBZBEHSSIDE £ AEH
R B APK I FE I3 €L 0 Bp T 43 40SSID#Y N % - WEPZ i — 4248
F#YKEY R EE M B MR E CRME T XN CEEALISHTHEN
BP e B A o sboh o HEAPERM — 4 5 OMACH ak B F] > R
B ARSEMACHL AL A 3R A AP L 8y T e 3k f L33 0 2 EH K
RTEERXEHALREZSIN RAEME TR E > MR AL
HHWE LA RELEGER T MARRRBERAERHA >
BHREIXEFRBANELSLGEREBERF; - Bt B3
BE—RAAZEHHEMBFLEARAEA - FRHRDEHRF LI
1. T Aesbik R AL4E R » WEP keyid ¥ 77 fL A2 5 2%, & 4R 49 5%
Frho LTHE—HRER ATREMOHFE > AL
Elkey#y T4k 35 T Ae 48 & 4 T key ©
2. NEHABRAPHIIKE A —EAP ( Bp A 3E 89 Rogue Access
Point) » ##EBAE M EN (TLEHFIZRAPHEER) » &
Bl PAPR > B RAEHBARELOXTAHEEN
AP > EUbAZHTAERE A F AWM -



3. AEETE GBI OISR > FaE RSO UERE
e g B o iE4b #28% 4o AirSnort ~ WEPCrack ~ NetStumbler
EECRLSETUKRMABREEE TR RE+055 -

3.5.2 IEEE 802.1x

[EEE42 3% EAP( Extensible Authentication Protocol> IETF RFC 2284 )
B RS E H802. 142 % - £ £ B ¢ R %A1 A [EEE 802 % 7] it
(ABFHRRBE) RIE—FERAAMZEHZTDREMRS] - EAPRE
#Layer 28910t & > B REBE R E L £4248 8 (Link
Layer) - #%8 BRIP4 at - EAPH 4 % B4 X% B (switch)
APfmz RAwEY > R BALRE EMENGRET A AFL
AT 3% R AL SH ¥ AL B =T > 48 237 F Fa] o) B 383 - B02.1xZR 440
TE A

802.11 General Topology

Semi-Public Network / | Enterprise Network

Enterprise Edge
S
o
ovet e
er?

Authentication

A =
Wi e\es® © 7 Server
el
ep? o Authenticator
/ (e.g. Access Point)

Supplicant

»wCcTo>»a




#7069 802. 1x 9 SEAE A K 4o T B AT

IEEE 802.1X Conversatig

owich__

Laptop computer
Port connect
N "Access blocked
EAPOL-Start _ EaPOL RADIUS
B e - EAP-Request/Identity
'.EAP?RespbﬁseZ’Iaénﬁty R Radius-Access-Request

Radius-Access-Challenge

Radius-Access-Request

‘Radius-Access-Accept

Access allowed

353 EAP#¥F R,

ARIBEEAPEM > BATCHEBREHLRE I X > &35 °

® EAP-MDS
EAR LG RELB/EHYABEFX > BAEX LB EAEE
¥ WEEMARDF K24 & K ChallengeZ R & P 3%
HHE 0 &P 3% Challenge R HHMMDS o B4 ERF X
BORBEIMEIZELAESE ERFLERMEELTRERS °
SEIE S KA T IR
. RA—@aFHRTYWEPkey » 3R X 45 EWEP key -
2. K5I T EH (dictionary attack) o
3. RARBREEEE ke A B P ok B kT Ao E

B E Ak > BP T 4 € 5 % £ Man-in-the-middle g # -
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B RAB02.1X P R AL WEMSF] -
LEAP

Lightweight EAP &5 Ciscoff 2 i » :E4F & R FeEAP-MDS$a4 >
{e {2 3035842 P {& F $) #E ¢Ysessionkey » M & 5 0 {2448
{8 A X #ELEAPSAPRINE 44 - sboh > LEAPER A THE €
# g|dictionary X &y 5 % - B HF X T LA TH -

2o TUATALISG
Harsar

e isi]

-
Stan il AP ek 31 resues et

PPR- S PURSY PURP S E— antaracanan cmpeee

‘dwrnly . C ey -

RADMIS Bevvar Huthenticeins Clend

-

¥

Chent Auchemticates RADILES Server EI
Dariva ¥ ) g - T T
Jomg T -

iimem— e aticant <uy

AP nsncs cient brasdear! oy
wncryplind VAT demran ey

e tay WyogTh

EAP-TLS

B Microsoftpr$2 i » B 243 B 32 v 3 A HTTP-SSLEAL » 3k
& 2 EAP ¥ 3 3 TLS ( Transport Layer Security ) i@ i8 R 1% %32
ML BPMAREFAMRBELAIRETEE
(certificate ) > B sbAefr®]48 LM ay3R3E » B &8 2
man-in-the-middlesf # - &=k #4305 @22 {E A R F thkey Rk
M B P yEE T KA F 7383 (re-authentication) #)
HRRBRFMkey MABERANEL > BILEEMRR
%o CHBREEANLBEGEES HAREEREFERE
TFEE > RBATEREM T BUT LB -
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A

T

® EAP-TTLS

B Funk Softwarefr 2 i » T & s R EAP-TLS#y 3£ 49 - & R4k
RE—FEPMAREBIRBZREGRS  ERERE
Ptk A TBREEN I BPRAFTERELETS
o CWEAP-TLSH & — %X AL LB ATLS@ER T
BARE > MARAABEE o B AR HRIEAENEES
# % R 43 InternetAL B £ % 69 31T ;5 s 0 IETFEEAEH
— B 8942 % > PEAP (Protected EAP) » BlAEA2 2 T
EAP-TTLSFH ikt 2 % A8 -

A AEEAPR BB TLE T RARHA -

Security Methods Comparison

- EAP-TLS (MS)

Securit
Certificates - Client
Certificates - Server

Credential Security

Supported
Authentication
Databases

Dynamic Key Exchange

Mutual Authentication
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£ + SURPASS Product and Solutions Introduction

4.1 SURPASS#4 3%,

BATR A REER AL LT R RLEEER (PSTN) &
@R (Intemet) » WKW ERAM T > A A ZCLER R pifez
hizE o EMEUIPARHBAERA D RE L BHEBYRILERL
MEFEL (WwBAT) o BfEdott ) BAISEEERERZAURAR
BANAREHERY  EAAFHMZAMFRER KRG Y (o F A
&) o BLAE A R o B A R AR BUIR R 89 1P 35 3 ) B B2 4 T3 ARG 4
¥k TAKREGET LAY c AW BRGEERGLIHEIEN
RBALSZHACHER EREFFMERN A—BTUESGEZRE
FEeges ey TR T R -

TotalAverage Bitrate{Gbit/s)«
150:000+

Dataznetworktraffic -
100.000 — PSTN*traffic<

50000 =}
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Carrier’s Revenues
900
800 +
«» 700 217.3
1]
o 600 129.5
2 500 fi70.7 y f m data
2 400 g - P O Voice (fixed lines)
Z 300 5254 614.3
£ 200 +—{*778 ‘
100 :
0 T T
1998 2001 2004
(Gartner Dataquest, 10/2000)

SURPASS Z /& B & P F 2 8 4t N M R AR B HEAMRE 4K
—BirFE > CEE A B H % DatacomA Telecoméy & Sh T 4a 7K, » B
LEHRREAGEBERT RELBAGK—HIT/FFE - LEBER
BAFEE A AIPH AR FHER - AR EPXEE - HE
R 18 (media gateway ) ¥ 4] ~ BB S - AR AR KX HFEN @ o
Sk B FERAS B34t (Service Creation) o H A KAFib4o T B A7T7 °

D|str|4buteidwExchange

SS7

Subscriber; , . PSTN |
Gateway i - Gateway P-
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4.2 SURPASS 4 s 7L #F
SURPASS 48 % 7044 €045 -
® SURPASS hiQ : Servers and controllers
® SURPASS hiR : Resource Servers
® SURPASS hiS : Multiprotocol signaling gateways
® SURPASS hiG : Media gateway

® SURPASS hiA : Mult-service access

A4 uHE > EAMERANERRSEER T AT

The SURPASS product family:
a whole range of products for networking beyond limits

Open AP! to 3rd party
feature controller

SURPASS hiQ
SURPASS his

357
to TOM )

Attane hiA
Multi-service NGN-access

Fig. 11 (SN2050EU01SN_0005 SURPASS Product Family Overview, 19)
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SURPASS Products - Overview

SURPASS hiQ SURPASS hiQ 4000

SURPASS hiQ 9200
; SURPASS hiQ 30
R - SURPASS hiQ 20
it P

Opan Service Platform

Signaling Gateway, Media Gateway Controller, Call Feature Server
LDAP Database Server

Registration and Routing Server; Gatekeeper

Radius Server (Authentication, Authorization and Accounting)

= SURPASS hiQ 10

SURPASS his
é‘%é% SURPASS hiS 700 - Stand-alone Muitiprotocol Signalling Gateway

SS hiG

e E SURPASS hiG 1000 - RAS and VolP Medla Gateway for medium to large applications
SURPASS hiG 700 - RAS and VolP Media Gateway for small to medium applications

SURPASS hiR

@ SURPASS hiR200 - Resource Server

Attane hiA
SURPASS hIA 7500 - Volce, broadband, LL ,media gateway (Voice-IP, MGCP)
SURPASS hlA7300 - Volce, broadband, LL, dial-up access {voice-TDM, no MGCP)
SURPASS hIAT1xx - Voice, broadband and LL (=leased line} access (DLU base)

Fig. 12 (SN20S0EU01SN_0005 SURPASS Product Famity Overview, 19)

4.3 SURPASS#ixH £

SURPASSFiit ek F £ HRE B A TH AMEEL

1. Carrier Class Dial-in (CCD) : i#%:&SS7 signaling gateway &
Media Gateway Controller » 4 RAS#PSTN 2 i# 340 F 2 F 8
B BARMEERA EHERTRUEALFOHRA -

§$S7 Signaling Media Gateway

Controller
Gateway SSZ-- ..... AAA-
@ Server
B PN
7 N
/ * GCP
; \(\_“QJ ; AEGACT

IP Core 'Netwark e d

4l
== I
S " 1
l\l}gdia Gateways
v {RAS) ,
A L7 Virtual ports for ISPs and
S - Corporate Networks
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2. Virtual Trunking (VT) : £ & Media Gateway Controller#¥ #]
Media Gateway - #% Circuit-Switch#4 3 & & R #LPacket-Switch
HETHOFEL  THABIPEBREE  HALERR
TRA

“% Signaling+Media
" Gateway Controller &

: 4 Call Feature Server

2 INAP T
@ ss7 { e
_." Stand-alone K = .'~.G .'"-..,sf?
+* Signaling Gateway 'GO miE '..Qo/ ......

08 7 .
R >0 . é‘o
S ain -5, B
-, R O %0

i P Resource ",

@ Server -

Media Gateway
(VolP)

Media Gateway
(VolP)

IP Core Network

3. Next Generation Local Switch (NGLS) : #& %.Local Switchz}
fE 0 FRASS7THEVoOIP{E 3 (H.323/SIP) ~ E.164 82 1P{3 1t F 49
#ip > REFEAZFEEANHEBELS SR -

Call Feature Server

3 % Gatekeeper
@ IP Resource

Server

Replace

Home and

Residential Gatawa

e.g. VoDSL, VoCabjey

Connect

lassical
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4. Multi-Service Access (MSA) : i i Attane hiA$R 4% & FaH B
AR » &,3£xDSL ~ POTS ~ ISDN ~ V.5x/TR8/GR303 - ATM -

Frame Relay ~ SMDS ~ Leased Line * Circuit Emulation -

V5 wTRB/GR303
ATM
FRALL

Attane hiA
" SURPASS hiG

ACP: Access Control Protocol
MGCP.  Media Gate Contrel Protocal

DSLAM, Local Switch Access and ‘
Data Access Unit in One | 1

5. Multimedia Applications ( MMA ) : 324 B2 X B B £2 R B %
& R EMAE K (Building Block) - AR F 324 45 P ik B
% 4488 J& A AR ¥ 0 3% Internet Call Waiting ~ Click-to-Dial
Prepaid Card % % -

SURPASS Multimedia Applications
based on Application Building Blocks with open
APls

Application Building Blocks
[3 with open APls



4.4 435

W v

SURPASSHM & AAT £ REZ R EF R TR Ao L
L MEBNHRATRE—EE—FHESL (LK ZIPHEE) - X
BEHRMHERERAG AU RETREERR EMAEHES
BEN D ERRAREERAHHAEY -
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5 REOHRES

M EEE L R ERARGESTHE-BTE > BRENE
REZEQEBGERMARRHERR EREBTEERZHER
Mo ARE BTG ESESE BT HERERRREEGENE
AR BARKERGERTERY  EHEAFREZIHYELR
M FHRENMARS - UAREHAFEEE > LETHBRER
ERROEREMARRGER - EA B E S HEREL LW
MEE RERRF EHFRTHERAGM T RRERHBATY
R UGS RYEBLZB LA E - UTHREBEANGCHF
PRE FEREHKFASERBERBRSEOEM R -AFA S -

. AREKEBEBAZSREANTHEREAE (wF =K
THEREALS) RAESNBEALLELE (WEF) BT
BB —EREHBGEBIRE -  RMBZEWETRER
WEHBERE  UEREEREMHERRE R -

2. N ER LEAZEHEH T T B REAP-MDORE S AR
##REWEP Key%a% 7 X % 048 3588 7T LA f2. 48 05 M) AL A AR
RAMMS] - ERIHRA R EF X L4EEAP-TTLS &,
EAP-PEAP ; sA B 4#5 % K o TKIP (Temporal Key Integrity
Protocol » WEP2) #£802. 111 AES (Advanced Encryption
Standard) @ SR EGERER FOERL  HARERER
& BRESEM TR -

3. IEEE802.11bA BATHAAHTER X ENEE EXREZT
4 m802.11a/b# 4 (dual-mode) A 802.11a/b/g=4%

(triple-mode ) & & &% B AT 5 kAL I o N 3] 7T REATHRA
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802.11b#Lts By B R W MRF » ARATHER  BHREAA S
BEBBIERRIIESBOEE  UREBESHER -

C BRBAARARGEY > 2REABELEBARIERENCA

LEEEIEGTH L BHRANNERFTIAEKEERT I
FAEABRNRARISPEFMEL BT R UKERIFERAR
Ze g oAz o
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