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1. At which layers of the OSI model does 802.11 technology operate? (Choose all that apply.)

A. Data-Link

B. Network

C. Physical

D. Presentation

E. Transport

2. Which Wi-Fi Alliance certification defines the mechanism for conserving battery life that is
critical for handheld devices such as barcode scanners and VoWiFi phones?

A. WPA2-Enterprise

B. WPA2-Personal

C. WMM-PS

D. WMM-SA

E. CWG-RF

3. Which of these frequencies has the longest wavelength?

A. 750 KHz

B. 2.4 GHz

C.252 GHz

D.2.4 MHz

4. Which of these terms can best be used to compare the relationship between two radio waves
that share the same frequency?

A. Multipath

B. Multiplexing

C. Phase

D. Spread spectrum

5. A bridge transmits at 10 mW. The cable to the antenna produces a loss of 3 dB, and the
antenna produces a gain of 20 dBi. What is the EIRP?

A. 25 mW

B.27 mW

C.4mW

D. 1,300 mW

E. 500 mW

6. What are some possible effects of voltage standing wave ratio (VSWR)? (Choose all that
apply.)

A. Increased amplitude

B. Decreased signal strength
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C. Transmitter failure

D. Erratic amplitude

E. Out-of-phase signals

7. When installing a higher-gain omnidirectional antenna, which of the following occurs?
(Choose two.)

A. The horizontal coverage increases.

B. The horizontal coverage decreases.

C. The vertical coverage increases.

D. The vertical coverage decreases.

8. 802.11a OFDM radio cards are backward compatible with which IEEE 802.11 radios?

A. FHSS radios

B. ERP radios

C. DSSS radios

D. HR-DSSS radios

E. HT radios

F. None of the above

9. Which IEEE 802.11 draft amendment specifies the use of the 5.850 to 5.925 GHz frequency
band?

A.IEEE 802.11a

B. IEEE 802.11h

C.IEEE 802.11p

D. IEEE 802.11g

E. IEEE 802.11u

10. Which of the following are valid ISM bands? (Choose all that apply.)

A. 902-928 MHz

B.2.4-2.4835 MHz

C. 5.725-5.825 GHz

D. 5.725-5.875 GHz

11. What signal characteristics are common in spread spectrum signaling methods? (Choose
two.)

A. Narrow bandwidth

B. Low power

C. High power

D. Wide bandwidth

12. A service set identifier is often synonymous with which of the following?

A. IBSS

B. ESSID

C. BSSID
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D. Basic service set identifier

E. BSS

13. Which ESS design scenario is defined by the IEEE 802.11-2007 standard?

A. Two or more access points with overlapping coverage cells

B. Two or more access points with overlapping disjointed coverage cells

C. One access point with a single BSA

D. Two basic service sets connected by a DS with co-located coverage cells

E. None of the above

14. What CSMA/CA conditions must be met before an 802.11 radio card can transmit?
(Choose all that apply.)

A. The NAV timer must be equal to zero.

B. The random back-off timer must have expired.

C. The CCA must be idle.

D. The proper interframe space must have occurred.

E. The access point must be in PCF mode.

15. Beacon management frames contain which of the following information? (Choose all that
apply.)

A. Channel information

B. Destination IP address

C. Basic data rate

D. Traffic indication map (TIM)

E. Vendor proprietary information

F. Time stamp

G. Spread spectrum parameter sets

16. Anthony Dean was hired to perform a wireless packet analysis of your network. While
performing the analysis, he noticed that many of the data frames were preceded by an RTS frame
followed by a CTS frame. What could cause this phenomenon to occur? (Choose all that apply.)

A. Because of high RF noise levels, some of the stations have automatically enabled RTS/CTS.

B. Some stations were manually configured for RTS/CTS.

C. A nearby 802.11g OFDM radio is causing some of the nodes to enable a protection
mechanism.

D. The network is a mixed-mode environment.

17. What is another name for an 802.11 data frame that is also known as a PSDU?

A. PPDU

B. MSDU

C. MPDU

D. BPDU

18. Which WLAN device uses self-healing and self-forming mechanisms and layer 2 routing
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protocols?
A. WLAN switch
B. WLAN controller
C. WLAN VPN router
D. WLAN mesh access point
19. Which WLAN device offers AP management, user management, intrusion detection, and
spectrum management?
A. Sectorized array
B. Autonomous AP
C. WLAN controller
D. Enterprise wireless gateway (EWG)
E. All of the above
20. Wi-Fi technology is used in many different vertical markets. In which of these verticals
markets are you most likely to still find legacy 802.11 FHSS technology?
A. Healthcare
B. Manufacturing
C. Education
D. Law enforcement
E. Hotspots
21. Wireless mesh routers often have two radio cards. One radio is used for client connectivity,
and the other is used for backhaul. Which of these statements best meets this model? (Choose all
that apply.)
A. A 2.4 GHz radio is used for distribution, whereas a 5 GHz radio is used for access.
B. An ERP radio is used for client connectivity, whereas an HR-DSSS radio is used for
backhaul.
C. An ERP radio is used for client connectivity, whereas an OFDM radio is used for backhaul.
D. A 2.4 GHz radio is used for access, whereas a 5 GHz radio is used for distribution.
22. If IEEE 802.1X/EAP security is in place, what type of roaming solution is needed for
timesensitive applications such as VoWiFi?
A. Nomadic roaming solution
B. Proprietary layer 3 roaming solution
C. Mobile IP solution
D. Fast secure roaming solution
23. The hidden node problem occurs when one client station’s transmissions are not heard by
all the other client stations in the coverage area of a basic service set (BSS). What are some of the
consequences of the hidden node problem? (Choose all that apply.)
A. Retransmissions

B. Intersymbol interference (ISI)



C. Collisions

D. Increased throughput

E. Decreased throughput

24. What are some potential causes of layer 2 retransmissions? (Choose all that apply.)

A. Multipath

B. Mismatched client and AP power settings

C. Dual-frequency transmissions

D. Fade margin

E. Multiplexing

25. Which of these solutions would be considered strong WLAN security?

A. SSID cloaking

B. MAC filtering

C. WEP

D. Shared Key authentication

E. CCMP/AES

26. Which security standard defines port-based access control?

A. IEEE 802.11x

B. IEEE 802.3b

C. IEEE 802.11i

D. IEEE 802.1X

E. IEEE 802.11s

27. Which is the best tool for detecting an RF jamming denial-of-service attack? (Choose all
that apply.)

A. Time-domain analysis software

B. Layer 2 distributed WIPS

C. Spectrum analyzer

D. Layer 1 distributed WIPS

E. Oscilloscope

28. Which of these attacks can be detected by a wireless intrusion detection system (WIDS)?
(Choose all that apply.)

A. Deauthentication spoofing

B. MAC spoofing

C. Rogue ad hoc network

D. Association flood

E. Rogue AP

29. You have been hired by the XYZ Company based in the United States for a wireless site
survey. What government agencies need to be informed before a tower is installed of a height that

exceeds 200 feet above ground level? (Choose all that apply.)

XXXI
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A. RF regulatory authority

B. Local municipality

C. Fire department

D. Tax authority

E. Aviation authority

30. You have been hired by the ABC Corporation to conduct an indoor site survey. What
information will be in the final site survey report that is delivered? (Choose two.)

A. Security analysis

B. Coverage analysis

C. Spectrum analysis

D. Routing analysis

E. Switching analysis

31. Name potential sources of interference in the 5 GHz UNII band. (Choose all that apply.)

A. Perimeter sensors

B. Nearby OFDM (802.11a) WLAN

C. Cellular phone

D. DSSS access point

E. Bluetooth

F. Nearby HT (802.11n) WLAN

32. Which of these measurements are taken for indoor coverage analysis? (Choose all that
apply.)

A. Received signal strength

B. Signal-to-noise ratio

C. Noise level

D. Path loss

E. Packet loss

33. What problems may result due to access points with too much transmission amplitude?
(Choose all that apply.)

A. Poor client capacity

B. Co-channel interference

C. Layer 3 roaming failure

D. Access point buffer overflow

34. What must a powered device (PD) do to be considered PoE compliant (IEEE 802.3-2005
clause 33)? (Choose all that apply.)

A. Be able to accept power in either of two ways (through the data lines or unused pairs).

B. Reply with a classification signature.

C. Reply with a 35 ohm detection signature.

D. Reply with a 25 ohm detection signature.



E. Receive 30 watts of power from the power sourcing equipment.

35. An HT network can operate on which frequency bands? (Choose all that apply.)

A. 902-928 MHz

B. 2.4-2.4835 GHz

C.5.15-5.25 GHz

D. 5.47-5.725 GHz

36. What are some of the methods used to reduce MAC layer overhead as defined by the
802.11n-2009 amendment? (Choose all that apply.)

A. A-MSDU

B. A-MPDU

C. MRC

D. MCS

E. PPDU
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#5535 W (Wireless Local Area Network, WLAN)J3E K 7 s v LR F 20 4 70 4F
A, HARYE AT LGB M 2 19 A0 . A0 o4 Jmy 1 o) BOR (1) Iy s EAT IR o 27 ) — 0T £
AP U PR, PR 5 2 5 BOR KR I 4a0ETE . 485 . REMBES . 2 T iRim
KBS TEIRIEA . O R B4 T WS R TR LIS, B 54 (1) B A
i T MINER 2 R AL A I 2 ) 1 i o

IEEE 802.11 £ R —FR N Wi-Fi, ‘ejg— PR Jii(Radio Frequency, RF)LAFE{IE eI
M (LAN)IAS ks #fEF AR . IEEE(Institute of Electrical and Electronics Engineer, HL 75 HA L
FENT P 20) K 802.11-2007 ARtfEAE A fis T UMV o2 Jry a0 5 e (RPN o F 22 BB ZH A RN I 4
WU ILIRINS TEL AR BARSATWREAT B A B0, T X 2820 2347 B) T~ BEf#% IEEE 802.11 ££
AR TAERE, A )T BARIX SRR UE W {a] 5 i >k LA A A o

TEXSTCE M L8 AT T T I, UL T Be Ay B iy 2 ) AN [R) ZH 2L (AR . AN 2k
XPIXBEHRUE ZAHAT A4, B AT A 0 SO A T AR

B T 4IRS RIS Wi-Fi BORIPRAEA S, A TR0 o4 a0 R 5 HE A K
BT AW G R o, AFW RIS B S E s LA iR, R CWNA
FARAW BOX TN A, RGN D B o el (5 KA e .

1.1 RZERM 7 £ &R

19 4, BFEETER « %55 (Michael Faraday). ZUHT « 5o 5w « 22 545 (James Clerk
Maxwell). #EK HLA o €18 « Ff2Z(Heinrich Rudolf Hertz). JE 47 « KFilif7(Nikola Tesla).
K« B4 « R I(David Edward Hughes). #6557 « 52t /:(Thomas Edison) MMiIF] /K EE « &
HJ Je(Guglielmo Marconi)fE: N R4k 22 K Wi 2K 55 BH 2 T IR AT B4R AR . X LESeIK ¥
RIMFERINL T 5 ARG SN S ORI 2 BEE .

S U PRSI, SE A5 ORI 2 AR N BT A o IX G B B AR AR S A
VE AR A 0T, R R RN 2 BR B EOT i B A bR v Rl o A R IWJE S SRl )72
T RLEAR, FEBYAE SRS, ALEIEAZ 20 FZEATHRBA
M .

1970 4, S B R AR D A 26— G2 4% . X FP 45 R4 ALOHARet,
B RATEE )y AR S g Iy L A s « AR G20 i I, ALOHAnet K FR4 ALOHA
() Jy P LA TR GE BRI — 20, TAEMBCY 400MHz. —f0A k), ALOHAnet K H]
FIFEEARAMA T 802.3 LK CSMA/CD(Carrier Sense Multiple Access with Collision Detection,
BRI 22 V5 18] / P SRAS NN A BT Us )45 IR, AR T 802.11 TG4k Rl CSMA/CA(Carrier
Sense Multiple Access with Collision Avoidance, %W 22 B 17 in] /3P 58 G ) A By 1l 428 21
AREHERY . 5 8 FXEVEAN /4 CSMA/CA HiAR .

20 4D 90 AR, F FH M2 ) R T A o 2 Bd W 2% e, 2 & TAEAE 900MHz
BBL. 1991 4, IEEE JFHURI BN T2k JRtk b He AR AT AR EAL . 1997 4, TEEE byt 1
802.11 JRafbritl, B ZAT Frish iR (1) o4 Jmy Il W 5 A (R BEAi

B8 802.11 BOARMIFBE A0 1997~1999 41, T T HldEg, ok



AP BGIA TR T B R AR . 1999 4, 1EEE #tyEil i 7 $0d i % 5 =11 802.11b 1B 1E %
802.11b A SZ Fff iy 11Mbps IR %, HA R 2 LLATE(R, 1X7E SOHO 75| K T 1
SR I A A AT H P ARBR IR T K M 4 e R A 5E, T FF ARk i 375 T
VEH BT AR M 2N o KA J AT NV SR 802,11 AR Ledikfih, AN eI R P
EOREIEML PR 80211 LB ARMME .

WA ] — M AT A 08 802.11 TR M4, AATTTT Re s I B IR BFIAE, Roh 250N )
PO IX I ARFRAE Wi-Fio Wi-Fi 22— N ARE, AR AATMER “Wi-Fi”7 {E24 802.11
ToL M4 1404

AKiE Wi-Fi B9E X

% ARIAH Wi-Fi 2 “T&IRAE” (wireless fidelity)#)48 5, 4o hi-fi K& “SHiRk A
(hlgh fidelity)—#¥. 5 Wi-Fi R 2 k3 802.11 L&A ﬁ(.ﬂ’fi?]iéﬁ B A LA, BT IEEE
X T RLKBAZ O EAATAER LA, | AARIE S A 0BT 802.11 AR EVATIER, XFE R
Bl 7 & = 699X & & R #4546 IEEE 802.11 47/, (RiX bk & M40 kAR il fs. ST ib,
A48T WECA(Wireless Ethernet Compatibility Alliance, & 1A KM Fk 205k 3 ) A x
IEEE A7 Mt — 4 230, ARTIR ) Bk &0 A M., WECA B & £.% 4 Wi-Fi
B, TikAE Wi-Fi? ZIAREEA T35 0950, Wi-Fi B2 5 T AR B Kk &2 1A 49
E?ﬁd’? M, ASFE Wi-Fi F2HER, | RLME G T~ it X Wi-Fi BB nX LI TE,
I A 3T LA AT A @ MK, AR S Wi-FiAES SRR EKER, A X AE Wi-Fi
#LR 4 £ % 13 845 A5 Wi-Fi Net News M 3b: http://wifinetnews.com/archives/2005/11/wi-fi_stands_
fornothing and everything.html.

AT R A Y FAE ] Wi-Fi GZede 1, il A #ess siuh. AL, AL,
FIEDHLEE AR 2 Sl R A T Wi-Fi HR . 2010 45, Wi-Fi S 4l St il 3.5 12.
HEZ G B JLAE, Wi-Fi 55 AR & Skl 10 12.

W5 Wi-Fi BB ZE T, 2009 4E55 10 /25 Wi-Fi o8 22 - Wi-Fi B 10— 100 25 oK,
68%I T 1 ICEE 232 AT Wi-Fi (4235 . [ 1997 4F 1EEE #ityfE 802.11 JRahbritkE LIk, 802.11
BRI FEBORBER , Wi-Fi C b A Sk i — 5623

1 2 *T/Eéﬂ//\

AT 1) A FbR L 2R 3L [T G2 ) 28 AT P EAT W B G

ITU-R(International Telecommunication Union Radio communication sector, [ [ HL {5 ¢
ToEk MR 1)) LS FCC(Federal Communications Commission, 3% E BCFIEAS Z z;)£%~
P P A5 M D LA B o il e B TR, DAY SR P A T E B f R S HLIAT o IR LB R A
WSS DhFIKPRIAE T, TRILRIRE H a3 88 K)o 2 P A

IEEE 71 5l 2 4 46 0 2% e 2 5 SL A7 bR UE, TEEE AR 2084 FCC 251045 I WA
FAE o
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IETF 7 57iE LM ARAE, AR Z Rk D2 5 oM 48 e il AR HERE &

Wi-Fi B #(Wi-Fi Alliance) 1 57 % TG 2k W 2% B s AT AR, DA OREATIAT & 802.11
TC Lk JEy I A5 B (1 TEEE 802.11-2007 Frifk).

ISO(International Organization for Standardization, [ FrdrtfEAbZHZR)EIE T OSI(Open System
Interconnection, FFHRSE HE)VBIAL, o # 2 Bl (s ik R A B,

PLUR &5 20 il /e X LR FI A 2R

1.2.1

T 5 2 98 BRI AR 23 1 23 (FCC) MR 57 7 3 55 1B 055 Py DA K Ak 36 [ I3l A% - FCC
MR GEAEVE) AL T 1934 48, g L E & N S5 HE bR oget . Bl fib.
PEAEHGEAE . R MR, FCC ot MLl s P L&k iifs 5. FCC X}
50 I BHE L EARR X LA A S [ A A5 R . ZHEKAIIX #H 5 FCC BRRER
ABLI A AL

— Bk, FCC 5 HARE KW I BN U 0 Do B R 25 AR SR 5 oM .
TAEMIAE T, T DL 2 A G RR MR B AT, B TR R WA T
HEAT ISR IR o I HLAE 5 N CLR 5 AT 1 #7575 WL P15

o %

o i

o LRSS #%(Intentional Radiator, IR) i N Hir i Th=

e # Kk EIRP(Equivalent Isotropically Radiated Power, 25204 i) 45} 2K

o HIB(ENFI/EEIL)

XA o EhE IR B SRR HE T R R 1) B

Yo AT TR, B P AR E B R G R B ATIRAT Z AT LR F IR, T B A 3F )
MG . RE MBI —N 22N E R T AL T ZRBAE 4. Rf RobA+ 3%, A
FARE T A BT IA GIE. st AP, 1A LE MR IRBAE M AIE R %6, 124k
RA AT 1A,

W T G MBI T AT AR, R Z F MG R, REA P XA T e
HMEFH., 122, RZL IR P EFZINRGEZE I, AR LBEAN] 698 & T KB ER
AR, ARBTE A iR,

B, FCC 5 H AN 571 57 58 L9 - S AUE AT A e, FritE 2 2R e i e
FIE 2 A PRI o T WAL FARHE L A B4R, DA A TE AT VB g K 77 5K o

FCC il PN A AE (32 EHCR IR VA8 (Code of Federal Regulations, CFR)H, 1%
RS R 50 AN, R TR IR M RN A TR 47 8 LI R
W, JEERRIG VE 2Ry, B 15 TR R IR T 802.11 Juk M 4 KR 4 44



15 W XA — DRI AT 5N . —ANSE RS T Ul 47CFR15.3,

M. B %43 8954 H www.fec.gov A= http://wireless.fcc.gov.

5 APWFEB FZ) 8 T FCCH % 2.4GHz ISM 5 5GHz UNII SR B #r 25 % ¢4
TE

1.2.2

TR AUAF AT — AN BRPE SIS AR 2R, T T i 7 1 B e A7 0K B G 4 v J A5
[ T(ITU-R)Z#HH A B B 1) 145 o ITU-R 45— ERUERIAER 2 o8 s 22, JFlid 5 K
ATBUX P A A B

5 KATBUIX R 7340 F

ITHIX A: dbE5/EE

FE N K 145 2% 51 23 (Inter-American Telecommunication Commission, CITEL)

www.citel.oas.org

ITHIX B: AR

I S B4 T 2 1Y (European Conference of Postal and Telecommunications Administrations,
CEPT)

www.cept.org

ITHRX C: ZHREXS54tL

[X 12 JE 155 6 A 4R (Regional Commonwealth in the filed of Communications, RCC)

WWW.eN.Icc.org.ru

1TEX D: EM

A9 A5 B B (A frican Telecommunications Union, ATU)

www.atu-uat.org

ITHIX E: M5 KEM

WK HL{7 41 21 (Asia-Pacific Telecommunity, APT)

www.aptsec.org

TEERATER P, 8 FEBUR T R SR 08 A5 M A LA 97 5 BAS [ PR S ARt , 49 -

o HUCHIE: AR 5 B4 # R (ACMA)

HA: H™ k23 (ARIB)
Bvus: 2P E(MED)
FH: BRI SR &(FCO)

TR, & SR X R I8 A5 A BRI ] B T AN o D, BRI 55 T SR IR S A B
FEARZEAR K o 308 Ok Sk I, T AR L i () 27 ) Y o A ML IR e S BUR . PR 4
BRSO A S E AN R, 278 S AN IR R A BRI S B H T A B HRYa [, CWNA ikt
AN 752 FCC BT AR oA [E S IR 56 AR AE
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% A % ITU-R #) £ % 15 &5 A 18 www.itw.int/ITU-R/.

1.2.3

HL 75 A TR 2 (IEEE) & —MIAT I 40 J7 82 Rk, HAlidrg
“EUMEARBIRT, BRNIARAL” . 0 4% ML 531755, TEEE 5WRA il 52 A5 BT ] RO Fn it .
TEEE #5: A IR AR sl v il (¥ SR R bt RIT TEEE 802 3 H .

5 802 A B R 2 IEEE X % t9T B 2 —, Fite & AHitite)"t——/ IEEE
TE

mAE .

IEEE T H 4% %1143 A5 TN TAE 4 (working group), TAEZHEN T I A il Y 58 1) il 7
SKIbRUE. 10, TEEE 802.3 TAE4L 7 5l AN M bRiE, TEEE 802.11 TAE4 7 5 il gk
SR AR o AN TAEZH AL N # A L — AN, R4S o4 TARA AT 11 XL
YE41 )8 T IEEE 802 it H BL M3 11 AN TAE4,

IEEE i 7. 7 AT-45 A (task group), J&# 51 5oht T AR L IIRAT AR HEREAT 4 S R0 5 3
FEAMT S5 A2 45 2 BC — A B BECU R B B CAE L, AR5 LA T 2 A B,
XS REY I BB HE BT 5 T (2 802.11a. 802.11g. 802.3af). b7 RENE A . filtn,
AMEFFEE o F1 1L, LIARSECT 0 Al 1 IR . 0 S PR A S RCA TS, DL
T bR AEVRYE o 9101, TEEE HEAN B x 7 Figh 802.11 4R5540, A2y “802.11x” %% 5 802.1X
PRV, 1 H TS 2 I BER 802.11x 75k 802.11 R AARHE MK

5 A % 1EEE 89 £ %13 &35 41 www.ieee.org.
TE

WHieAE, SR Z HLALFRHESRAL, TEEE FrAE SRR H A NFL RN 325 ThHE M 151 SOk o 15tk
ML, AATEHE LB SR 7 sSBM RN I brvE, DRI 7 2B 7= 1 R 4% 2 I 480 AN IR
7%, LM 802.11 A&t itk

5 % 5% “IEEE 802.11 #02” #4948 T 802.11 4 515 E% 49/ £.. CWNA

TE FX(PWO-105)A B BT ATRAY 802.11 #7/E (P 802.11-2007 A7:42) 4 A A,
e T A T AEHE T K 802.11-2007 #74£: http://standards.ieee.org/getiece802/
download/802.11-2007.pdf.



1.2.4

LI TARATS5 2, gt & TETF, A& DA E T I 90 B8 ff b A i 2 H B 1 1] B2 DR il 2 21
IETF (WA 7E RFC3935 SCAFH X AERAR I, BI “ DLAEF= i AHSGIOBAFN TR S
PASEm AATT R BE v A FRVE B BB I 1) 7 2K, A EL IR I SE At A o SR8 ST 455 il be
Y | 5 S AN A PP I ()45 B S TBTF ANMCHUATAT 2% %, AT A #B ] LA MR 2 i TETF
2%

IETF J2& [ BB 23 (ISOC) I 5 AN FELHIE 2 —. ISOC HHE LT [k

o IR EEIIZE 1143 (IAB)

o HIM AR BT Huhik 43 FEH AL (ICANN)

o HIKM TH4EF/NIIESG)

o  HIKMBIFIL ] TAE4L(IRTF)

IETF 434 8 AN F 4k NIRRT WA TR L M4 FIAEF BRI Y FH AR A
FEREBOME . B, R, B 1-1 BOR T ISOC ()2 IR E5 kA TETF 3= 4k it 40 H o

ISOC
Internet Society

| '

IAB ICANN

. Internet Corporation for
Internet Architecture Board Assigned Names and Numbers

Y l

IESG IRTF
Internet Engineering Steering Group Internet Research Task Force
Y
IETF
Internet Engineering Task Force
(A
INAAEbEd T8 43
M Mk 45 FAE B REC
SN I R e Reguest for Comment
SR L .
w4 14

1-1 ISOC JZ2%8 4
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IESG 24X 1IETF 3% )l BB M ARHEEFE I HRE 3. TETF toK & TARA MR, &
AR PREE I . TETF TAEL H IESG G, IFpli il —AMEEe 8. Bl TAEZ,
HBAT EA I RTE R . AR LI w2 SRS 1) e DRkl AR 2 PN R B iUl 1

ARSI TARES HOl 2 e B — AR REC IS0 . RFC S6FR EIFAMR & 4 54
RAIFEEE R G TR SRS, 2. KEZE RFC HER M ML PN RS sk Heng i)
REVEAL S —Fh ELEC M A dfE . RFC UFAK IS, — NSt —Hidee s, sk KaeiEs
[, RFC nJ B84 BB ol LU 4 5 () RFC. 41, Mobile IPv4 & RFC 3344 A1),
7£ RFC 4721 "84T T 8 H7. RFC 3344 i8I, ff RFC 3220 #47@K. 7£ RFC SR TR,
iR EE Sl A RFC B, s HAl RFC #AK .

AR RFC #4 B bRE. RS T AR EL SRR G R, RFC 40 LU JL
PR : A5 BPRIRES . SRR ArHEREIRS BT LIRS . W RFC b TARHERILEIRE,
AR v REEAR B AR TR AS . AU R e S R AR HE . 2 RFC ol IEX bRtk S, &
R R RFC %'y, (HIAII S0 "STD xxxx"#xic. STD %i'5 5 RFC 45 JFE—X—HK R,
Al g STD %5 257 W] 24~ RFC 3CH %5 .

IETF = 2E [AR 2 WIRSChRtE « dpe 58 ORI R SR 5% M 1) WLAN “224% . 7655 13 #802.11
W2 22 AR R A5 R ThURE T Rl TETF REC 3748 & U4 5 4 AE UM L (EAP).

1.2.5 Wi-Fi
Wi-Fi L (Wi-Fi Alliance) & — M ARERVEARE AT 22, #1147 350 25K 4 b, 5
D3 T HESN TC L JRy A (R A JiE o Wi-Fi CER (0 AL 55 2 — S ) T34 HE) Wi-Fi @i, 38 1E

WFXSFTE 802.11 BORM T . Hi T Wi-Fi BRHSAT T BRI, 2Bk 4.5 12 Wi-Fi
PSS — I A ol T Wi-Fi A& (& 1-2 FiR).

Fi)

CERTIFIED

1-2  Wi-Fi ¥5i&

Wi-Fi 68 (1) 32 B G2 S8 AR, LSS Jo 4R R4l ) e o6 2 [l (9 B AR e . 7
802.11 FrifE R REMIVI, Wi-Fi B HDOFR e b SR oy n] i) 4k Al 17— 20 X, IFHfilE
T—FRFNMEN, DA RN R A7 1 v e ol DU EL e . Wl 1-3 PR, diid Wi-Fi AE
R B 2B 3k A5 — 5K Wi-Fi B4 EVELE 1 (Wi-Fi Interoperability Certificate), -5 7414
T i A Wi-Fi AR B



Wi-Fi CERTIFIED™ Interoperability Certificate

g

Tested Dual-Band

Certification ID: WFAXXXXX

This certificate lists the bilities and that have

FlAI

ility testing. Addi

available at www.wi-fi.orgicertification programs.pho.

Certificate Date:
Company:

date_of_last_product_cedification

company_name

Spatial C

Streams ~ 24GHz 5GHz
 Transmit 3 3

Receive 3 3

| IEEE Standard
.

Optional 802 11n Capabilities
- Short Guard Interval

- Greenfield Freambie

-TX AMPDU

-STEC

- 40 MHz operation in 2.4 GHz

Ll ion GHz
- HT Dupiicate (MCS 32)

Modell SKU#:
Primary Category:

Security

WPA™ - Enterprise/Personal

WPAZ™ - Enterprisa/Personal

product_name
maodel_numbersku
primary_produc_category

Multimedia

WhIME
WLIM Power Save

8]

Special Features

Wi-Fi Protected Setup™
-FIN
-FBC

Wi-Fi Dirgct™

Wi-Fi Alliance

| Registrar (APs only
rnal Registrar suppan options

Convergence

Voice - Pessonal

Kl 1-3  Wi-Fi TLEAEMAES

Wi-Fi BCBSOZ T 1999 42 8 H, #4441 WECA, 2002 4F 10 HSCAhELA .

2000 4 4 A T4 HEAEMEDR G, Wi-Fi BCE C28%F 10 000 25 Wi-Fi #43547 7 A
iE, 2> Wi-Fi CERTIFIED™I H 7 5 B AE ;. 24> QoS(quality of service, Jl%5 i)
AT . Wi-Fi BRI AL 8 ANESK 14 AT IR S 0 i B4 0EAT HL BRI
M. Wi-Fi CERTIFIED™IS H 4T HERAEME A, —MLL IEEE 802.11-2007 brifk A L1
IEZE TSN RAE M . 802.11 AL AL I 2 TRENT S bRl i Wi-Fi BEEE R Bh 2
T, AIEERE, 1EEE F Wi-Fi BEEDEN MO 2. TEEE 802.11 {14541 61 53 il i L2k
JE I FRE, T Wi-Fi BCHE 7 97 1 BB EMEGIESH . Wi-Fi CERTIFIED™U5 H 45 PR 1A

UELH -
BLRRERE

Wi AR 5 22 A GIES H %) 802.11a/b/g B4/H1 802.11n B ARBEAT I ERAE

PEAIENG, DL R EEA K Bl A M s 5 20K . B 6 BEAARIE LR il 3R 1-1 41
H T 4 FHASTF R A% Ly Wi-Fi AR BB B A8 (K03 e JE SRR 10 B K AR e

F1-1 4 F Wi-Fi (iR

Wi-Fi AR MR RAEER
802.11a 5GHz 54Mbps
802.11b 2.4GHz 11Mbps
802.11¢g 2.4GHz 54Mbps
802.11n 2.4GHz. 5 GHz. 450Mbps

2.4GHz 5% 5GHz (7] i),
5 2.4GHz Fll 5GHz ([N 3 #)
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TG LI B B /D BCRF— AN, m] DASCRE P /MB . CWNA i A
802.11a. 802.11a/b/g/n ZEARIE, AT Wi-Fi Bt FEEAEAGETH CIEA AL, IXEEARE
A S 4 7

5( R 802.11n 6k X3 600Mbps, {252 bk A 185 0t A 1
TE 600Mbps 9 = & @ -#, [ b 450Mbps 17 2K 2 A 3K 0 5 R S 4 & .

IeAh, W RN & AL Re )1, 77 B4 4 SCFF RSN(Robust Security Network, 5%
4z ™), Had)E XAE IEEE 802.11i B IE% T . W& s ff WPA. WPA2-personal £
WPA2-enterprise. LAk, b1 & 020 S FE EAP WM, FEH SREGIETC 2 B 5 H 7 1K S
513 TR PEAN A4 WPA FI WPA2 22 4L .

WMM—Z K WMM(Wi-Fi Multimedia, Wi-Fi 2 #44) A4 & XA+ IEEE 802.11¢
BIEZF 1 QoS MU Ky 3LAtt . 5 H WMM 1 Wi-Fi 4855 45 Fft v 77 A= (1037 B X140 S AN )
PEsed. ML RN f SR P A SR WMM, 8 3 BOOUIAS I R5R = AR 0
FEOLSEAE X HAA JFEAT AR . BT SCRF 802.11n PRI /Lo A TIE 7= b #5404 5t o 2K S
WMM. % +32#F 802.11a. b 5% g A% L UIE R &1, WMM AERERTIER .. 26 9 B
WRAHE WMM HLH]

WMM-PS——& Kk  WMM-PS(WMM Power Save, WMM 4 Hi )5 31 38 % 11 e 4%
b Wi-Fi JEZe$ AL TR MR AR IR IsF R], DU A 1 % 1R ML i B2 i e 00 o O 4% B 1 il AR
VoWiFi HLTESE TR &I S, MR 2 0 H 2. 55 B % M N s 2 25040 2 K
WMM-PS A Gl I HURF . 28 9 FR RN I8 WMM-PS 5L ZE 15 Lo
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RASHE . BT, Fragid CTIA VALK T RGNS &% INE.

Voice Personal— [z Voice Personal 3 [ 5 X T Wi K 5K BEAN /N YA ) Wi-Fi
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e Wi-Fi CERTIFIED for WMM - Support for Multimedia Applications with Quality of

Service in Wi-Fi Networks

e WMM Power Save for Mobile and Portable Wi-Fi CERTIFIED Devices

e Wi-Fi CERTIFIED Voice-Personal: Delivering the Best End-User Experience for Voice
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e The State of Wi-Fi Security: Wi-Fi CERTIFIED WPA2 Delivers Advanced Security to
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R TELAAR— AAERZ O 2T, AR AT, A 7] FUASE 8 Al oxof A A o JS R
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HRPIRA PE T 1) . i, T RO — B i AR 0 A 1, JFRERE— 23
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W 7 BT U o0 {5 R SR S o SRR 5 MR L AR P T 52, S B0 o A4
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K 1-8 BB EAREI(ASCI K'E 7Hf K)
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EMAEJe A S k.
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AR AS AT R T AT A R R R, B BRI, BI2M R
PHRRAN T A CLARER k] 0 A 1o IX PP I2AE AL AR (e s A an i Bl . #icm
FEAT 5 RIS N R 5 AilRE LICRLE B AR, AR AR (A 5 B 31 — 1t

1-9 BoR 7RISR ASCI 78 K BEAT M. DLERNE5 RITIRE kit h 2%
R ARE SRR g BB 1, AL AN AR AT g —HE ] 0.
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Wi-Fi H%EE AE Y 2048, Wi-Fi BRE R T 447 B Wi-FidhiE, €A T Wi-FifT
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CWNP i3 T VA EIAIER A W %+ K (CWNP)AIER B PRI K EF I KR, wf 7
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1.6 ZiXEER

TR AMNMTILRLR . BF 5 ELEAS LM IEEE. 1IETF 5 Wi-Fi BRI R TE.
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1.7 Z3&

I S LB oK A
1. 802.11 technology is typically deployed at which fundamental layer of network architecture?
A. Core
B. Distribution
C. Access
D. Network
2. Which organization is responsible for enforcing maximum transmit power rules in an unlicensed
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frequency band?
A.IEEE
B. Wi-Fi Alliance
C.ISO
D. IETF
E. None of the above
3. 802.11 wireless bridge links are typically associated with which network architecture layer?
A. Core
B. Distribution
C. Access
D. Network
4. The 802.11-2007 standard was created by which organization?
A.IEEE
B. OSI
C.ISO
D. Wi-Fi Alliance
E.FCC
5. What organization ensures interoperability of WLAN products?
A.IEEE
B. ITU-R
C.ISO
D. Wi-Fi Alliance
E. FCC
6. What type of signal is required to carry data?
A. Communications signal
B. Data signal
C. Carrier signal
D. Binary signal
E. Digital signal
7. Which keying method is most susceptible to interference from noise?
A.FSK
B. ASK
C.PSK
D. DSK
8. Which sublayer of the OSI model’s Data-Link layer is used for communication between
802.11 radios?
A.LLC
B. WPA
C. MAC



D. FSK

9. While performing some research, Janie comes across a reference to a document titled
RFC3935. Which of the following organization’s website would be best to further research this

document?

A. IEEE

B. Wi-Fi Alliance
C. WECA

D. FCC

E. IETF

10. The Wi-Fi Alliance is responsible for which of the following certification programs?

(Choose all that apply.)

I1.

12.

A. 802.11i

B. WEP

C. 802.11-2007

D. WMM

E. PSK

Which wave properties can be modulated to encode data? (Choose all that apply.)
A. Amplitude

B. Frequency

C. Phase

D. Wavelength

The IEEE 802.11-2007 standard defines communication mechanisms at which layers of

the OSI model? (Choose all that apply.)

13.

14.

A. Network

B. Physical

C. Transport

D. Application

E. Data-Link

F. Session

The height or power of a wave is known as what?
A. Phase

B. Frequency

C. Amplitude

D. Wavelength

Samantha received a gaming system as a gift. She would like to have it communicate with

her sister Jennifer’s gaming system so that they can play against each other. Which of the following

technologies, if deployed in the two gaming systems, should provide for the easiest configuration

of the two systems to communicate with each other?

A. Wi-Fi Personal

21
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B. Wi-Fi Direct
C. 802.11n
D. CWG-RF
E. Wi-Fi Protected Setup
15. A modulated signal capable of carrying data is known as what?
A. Data transmission
B. Communications channel
C. Data path
D. Carrier signal
16. Which of the following wireless communications parameters and usage are typically
governed by a local regulatory authority? (Choose all that apply.)
A. Frequency
B. Bandwidth
C. Maximum transmit power
D. Maximum EIRP
E. Indoor/outdoor usage
17. The Wi-Fi Alliance is responsible for which of the following certification programs?
(Choose all that apply.)
A. WECA
B. Voice Personal
C. 802.11v
D. WAVE
E. WMM-PS
18. A wave is divided into degrees. How many degrees make up a complete wave?
A. 100
B. 180
C.212
D. 360
19. What are the advantages of using unlicensed frequency bands for RF transmissions?
(Choose all that apply.)
A. There are no government regulations.
B. There is no additional financial cost.
C. Anyone can use the frequency band.
D. There are no rules.
20. The OSI model consists of how many layers?
A. Four
B. Six
C. Seven
D. Nine
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AT T DL — P RR S AR QM R e i 22, IXOPPRE S HLA SR vk, gl e, A
K PRIEAAINL . BbAh, RS 5 T A SR By, Wn] DLELa B ek . 5 Ais
SHEEA PRGN, NS E, B 299 792 248 K/FP, Bk 186 000 T H/F,

ér h B ik BT A, EAEF LIS ik S5 T 300 000 000 K /A,
TE AP T 6 84 ik 348 R KA LA,

SEIR S AR AT 2 AT, BN ERRAT . AR R IR HE ST IL 128, W
WL PSR HUH . AT RIS HEORATREIREE .

2.2 SHIAFH

BCEAE RS 47 4 T AP B o
. WK

. HiE

o dili

. i
DA MR A

221

UIHTHTA, SRS 5t 7E IE f i s 2 AR AR R 4 M AC U L o AU L IR B IR A B4R 5
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B O LB 2 B — KA, B A IER 58 2 1E 10— kA2 1.
P ATEFAN AR PP P A3 2 IR ER RS, ] 2-3 Piowe Ml 5 2, Bl e
FATHE A I

PEBI(360° )

K23 Pk

A IEFHF A (lambda)KAK K, 32T F4 (REIAE, 2T 58 c KEARE
TE EH), CR G E celeritas(EIL T BT & AR E).

A KRR 6 2 ) ) R Bl G R AR o ‘
T AR B R ) = A T 24 | 750KHz f5*5  #=1312ft 3 400m |
H(f, TR 2E 50 Hz) K ( N, B K ER m)
A (c, WAL 3x10° m/s)o N2 20
RTIXFPEFR: A =c/f Y f=c/\ o fAHRK,
A SR AT 5 AR o v (A, KK
AR o
W B 1) A 0 20 Ll T 6 JR) 1M
802.11 SFHATIK, 1 AR Tk B SR XK
IR R . B, 9 AR 2K ) Lkl
WSB-AM " i & TAE#i%h 750KHz, % (WSB-AND
Kb 1312 JER(400 K), IS 5405 514 7%
— AT R R R . TR S AR R T
VESRR AR W, $EIT 252GHz, KA @
0.05 Ji~F(1.2 K)o Kl 2-4 #iih T X P2
SRR IS VWY
SIS B 2 SR R f e, (5 T
5B 2 T R CREY) o 8 AT TIA A AR o
PR ) FEUREAR 5 S A B R, HSE B
RF 55 (WA R KR A 2 3 80003, FE

252GHz {55 WK=0.05 3~ ok 1.2 2k

Kl 2-4 iR 750KHz {555 5% 252GHz 15 5 (13 K Eh g



AT BN o JRAT TR R RE 6425 32 RE R IR AT 2 X IR Ol R FLAR o R ER IR sy
REARPTREV HiIAR 2N RE BERADBAR. BUIRMBRKA S FEOE, HAKRE ERE,
AR IF 5 R R . BIE LA RLAR SAE RS P ] UK ARG SR, AR 4 (5 5 2t
BRORAZIN S Heai gt n] RETEik R E A BM R BUL LA N o 55 B VP ] ABAIRL, (Ht o
JERES LA T HIE VU o PARBA IR AR5 A m] BEAEAR I I 8 5 ] DRSS IR 20
TEFWHLR B2 Eo

M e PR R BB R e AU 5 AN I R R 5 AL B B . (RS
B 5 AR ISR T ORI, RIS 5 AR B[R] s 548 ) AR R A BUR 52
Eo LMWL ORI A, SR SRS R 04 IR ROR BN, T =R 1 5B W
BURPRE AT F ARADE T, XA 7R BB AR = P KB ) w85 5 ) L
T B FRATT S L (1 7 e W 3

KB I TCLR S IR M AR A AT 2.4GHz 50 SGHz M, 7E 2-5 v, 1T LU S FlA )
BB JC 2 Ja $ak P S AR A A% 4 — A LI (1 22 57

| 2.45GHz

4.82 i1 (12.24 JEK)

|
[2,04 Be~F(5.19 JHK)

| 5.775GH:
2-5 2.45GHz K5 5.775GHz &

PR e (R JC e 5 A AN ] A0 R ST (e 1) I e g et 1 AR I R e e TR
DR VR B, H oG, B Vi 5 A o AR U I R B (P [ eh 22 TR A2 B544E FSPL,
FEARF AT A O HK, B, s 7B s I f5 5. filln, 2.4GHz 1915
ST BIEFI) S MR B SGHz fR -5 B A R RS H) J5 R 5 B 2 o 9] AR
AR 3t 3 v AT SRS (AR B 6 55 H BRI RECEAR R I A5-22 Rt I W 1R A3 e
BOHHRLE T H

5( 2.45GHz #9155k k29 h 4.8 312 BK). 5.775GHz 4915 5k k4 h 2 %
TE +(5 BK).
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EWE 2-4 FE 2-5 Fra 2 0RE, ARG 5B AR . F 95163k, A
() (R BT AR R TR B B e AN [ 2-6 o T KA, AR SRR .
W@ = 11811455 (GHz)
K (EK) = 30/4%(GHz)
K26 BEANX

é( HENGFEGY, TAEIRS FRGAK, £ CWNAKELKY, &
TE BNK RS T MR, AP P XN XAUR FEMA F1E A CWNA 3 5 49 54

SRR KSIRITBRXR?

B AMNPAAREMNZ . KRS BREE 5 BTN, (2R E RF 25693 %40
KRFEREFERZA, BT ARBANER. KRNERKEBIET RO AR BMSFA R
KOILR. RENMEM S, REILBATEBIHIKI] 6 RF fEEEAK. RHMEREKR
SFHFR, AR LERA, BERENFEZOE TR LI, £ LR H AT @ AR
#E LT, SGHz SRk 2.4GHz SR F 69 L& B 2 K3k

T & B3R ZT QAEIL G H X 2. G EN a9 B 6925 715 50 RERE A XK.
A KRR, 2.4GHz 4 T K IEN B L SGHZ ) RN S A RERE P st B 2 R B K,
HA AR BAF S 24GHz R EIEANEADR 9B E R, %8 5GHz L&A S ERE
2R NBTE L. K S HE LB WIi-Fi ] B4 E L% 2.4GHz 2 SGHz 69 VIR LK IEN A,
A3t IR AP 49 I BMALR] e B E AT ZA T £ 5% 5SGHz 155, BAE 5 RBMF
F bk,

2.2.2

WIHGHTR, UG 5 A i DORRAE 5 R XEER . ARt CAE S — AN A%
FRIER B 25 T G, (AR SEAN IS IR) A5 DA 1R 3 St ik W 2

AR SRR AR 2 I 8] 18] B N SRR o S O, AR S AR R 22 (Hz) . 2%
[ 2 R T4 [ ) B2 O R LAy« BB K« Bh2%(Heinrich Rudolf Hertz)o H:diff—#b4h
RA—UOARE | %%, 325Hz AR SAHRERD R A2 325 IR Sk, ik A /2 H
WH2ZFIL I o SIS S BERDIRER (R Bt 2 e A, WlEl 2-7 o

IOk SR VAU S

1§ 2&Hz)y=180 1 F 3

1 TH(KHz)=5:F> 10° J& 35

1 JKHF(MHz)=5:Fb 10° J& 3]

1 #H(GHz)=5EF> 10° J5 35



)
U R

ARATUIG £ FhL 3B

K 2.7 HiFR
P9kt 2] 2.4GHz Jo2RJRis R, FRAT TN AZHTE & S SRR B RLIEER T 24 42X !
R FR

IR KRS MERAAERIEX R, TEHEAFAXHETIAN £ A:
A=c/f K f=c/ N, L F FREIAF(EALH Hz), MNREIEKCEAEA m), ¢ RERR(F K,
3x10%m/s). o kBlat2: HIGETMEMS, HKME. HKRMK, AEMK.

2.2.3

S 5 oy — AN E SR MU PRI, th ] DU SRR A £ 5 B R R . AR o2k
iy, el H 5 T SRS o Jeli e SOMESLI MBS, PS5 BPRMR (T
TR . AR ARSI S I, RIS FE B2 A s AR A K

fER 2-8 mh, MARKRB, a ARRIRIF. 26— ME SRR, B ME S IR

| A . MREK
I | aftsesiom

N
N AN

Kl 2-8 il
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R TREGRR) AR, REFRRKIRIFIEE., F % BETRFESR
% T iRb@R, B 5 Rm, RMEE 2377 Fifie.

TEJCEG SR, 5 5 5 P I8 P A 1R R SR e o A I IR M 48 2 T4 AU 5 4 T
IRIEERIE . Bl LB N S RS TR S0mW, XA Ml AL EIRIE . Wik g a4
FELEIRMEITN TR Z AR IR RN o SRR R IS I 1 S A0 5 1 i 5 30 4R 1)
BRI o T 37 800 75 28 ()5 5 5 L Sl 2 B iR M 1 — A8 7 o

AN ) 2820 (1) S AT A SR AR 1A PR R S5 AR AN R] o I F 5 75 AR Hi =ik 50 000W [
WG, MAKZEEATLN 802.11 LA FUH ST 1mW 1 100mW Z [H. 7EAT
JEHIF T, RS WFT ORI Wi-Fi R Al DAL L5 2 — 22 PUBR B A9 15 5 !

2.2.4

MIMEA S IFAE RE A5 5 (AT IR 1E, M0 Ko it ol 22 B [RUMS 5 2 [ OR R, A i
R AN S ENIN VA S

AR AT IR e 120 I 1R) iy LA T i A R A8 A TR A0 (R AN 5 (R A TR —
I 2RS0T 55, e ATTEAL T IRARAL B . AR i R A HAT AR TR A4 5 R e AE [R]— I
ZIBA RS, eI T RO E . K 2-9 b TS

N

e \/ |
ANA
A | [\ [ |

180° SAAME S | \/ \//\ I

29 HMPKR

>
Rels

90° RAfES | \

~<




TS T RCE R DR Z BT S I, AL IR (KI5 o PR A0 22 D 2 (¥ [ AH
T IR S NG & B S SRR N, JeiE EE A RN . SR S AT
P ZETEF) 180° (55 [FMIIUEXS . 53— /A 5 (AR, A TR SR, B 5oL
B 2% o AT 22 AT BBV . ME A 5 AL 22 10K, H2CfR 5 9 5 T RERE I sl ss
FAREZENS T B L B B AR H B2, BIIA TR R IR 2 A% .

18 1T www.sybex.com/go/cwna3e ¥ vA T # % 5 69 25 F Windows #4F & 4e6942
TE A EMANIM. &R AN A% 3 2.1, EA S 30T Pk R A2 #3155 14 4
ALK B Lot Bk T AL,

2.3 HIREEATH

G S AR AR rP AR AR I, 2 AN AT D 5 e SR 5 e R
I8N €% AN N i N = =S 12 Z 5 10 S AN 2 87k =27 1B

2.3.1

IAEAR B2 2] T U 5 IV 2R, IR0 T BRAR SIS 5 B F R 2R 5 IR S AT A 1R
L, WHTHTIA, WU nT DL R o) B0 BN [FI A A o S AR R B (1) 7 (R )
B SARYAE T ALFRERAC I BEN A 5T AR Ak o 491 Tt A B AR RS SR 5 1 5 i gk S5 46
LAY S wa P E I EREAI A N R

5 AL 5% 7 2 P BUN S 5 7 A A I LR SR R o 2 JRAT A A% 46 31X AN AR (1) I
i, Al ARG IS S B PR ATY . B 2-10 MR T —AMRLF Ry by, TR
ML R I AL R B[R] MO FE PR o S 5 MR B AR LA AT A T 0. EfE S
B i 7 20E 5 AR A& 74T M (propagation behavior).

2-10  FEFEELY
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%( M h R BB R TALIF, BRARAEEASNELLOENEE . EABAT
TE R KLEA Fad TR M Sl AT s, RS RATHE A SR,

2.3.2

B WL ISHT o2 — 3t STk (Absorption). A1 JLEHATLS 54 M | I, Vit
TR B, WAk S b 100% I T o« KIS TAS ST =, R e
Al

o IR B 2 S BT 5, T BB S LA N I A O o S 34—
FRAETBC R £ 2 (A WK S BCRE IR0 I DK (R 0 4 2 A 385 T AT 1
W), SR IS Ak SR D NG . BRAR . i 26 HE A5 2

ARZEE

AT AR EONRRBEANERK T FAEE, ARACZOHINE L, Akin L4 K FAK
HTRT —REZINF LN, KRt 10 X5, Sandlin FIZHATT = 5w E RS 7 LE
FEV. ERAEHREAEF, RKREIRW 155 5% E AT E AL R AR KI5 BT E] 6 L
P, XA A? BEHAARBKT T,

AN 55%~65%H KL AR, KT VAFEBIL, Mm-FEHAZ 5 7K. AP BE LR
HARARNSHEZALR L, T 2RAX—AZH ERKNHrh, @ % —AREZTAS
5. RTTRAGEENELES 15F “SRAGIM A" Ttk

2.3.3

S A B BRI AT 2 — o i BN LR A S SR GH AR, BT
ReAE S — A7 kit o IXPAT AL R (Reflection). FTANLLTT, /NEAEAATIEIER, EK
SRR IS 2 2L Ty 1) o B 2-11 BT RS I —Fidg 5, SRS B0 SRR S 1A
FER A S BIANF T 0] o S5 5 S 5 2R AL, (REBIAN R R B AR FIRE 5T, 510025
H A

AP A SRR A s R SO RO St o RSO EESRAT SR T 1GHz, H
WRKEARK, (55 nI etk )2 b s g )2 ity Wb R AT et e X e A aqe—
AN BRI, R DAAE SR G A= Bk gh M B SR Bk B 2N EF) WLA-AM (R IE i &
FH

M ARAR 5 (1 TAESE ) 1GHZz~300GHz, A% s 5k i, HAG S M KE/MEZ,
P AN R 2 0 4% 8 (microwave) o T AT LAZESE /N4 b et Blin:JE ] fEJode R 28
Birh BB AR O B S o AE AL, TS AR — LE R HOG IR (AR R 1 ST, 48 dn 2t
). GEE . KA REIRERI . EEN, OSBRI R SO, BN BERSCAAE



o BRI TR S EUIN  EATEERRL, AR R S EU .

I

BET

>

WOt

B 2-11 S

[ 53255 802.11a/b/g ik BiH M T RE T FERI MR E

FATT 58454 802.11a/b/g RARFIR B I E AP A, HEMRELBE, 24
Sy REASHK. LRGBS, 0 RIS AR, de R sk AR B R T,
= —FPARAR A % RS0 TR,

B BRAZF IR T REARETE, £ E2FRUBEBRIARREE5HR(S BRI
A B AT, RANS RIS R YRR, Pl kA 2o RERE > ERK,
BMEEF 4 FFiTb).

R RAHAn % 12 L % 7T 48 245 % 802.11a/b/g &K BB M gk 58 A, K 802.11n L&
Fo F 8T MIMO R & A & B3 FA5 5L EBHAR(DSP), % 2R FAvAF A, 802.11n
WA A 18 A,

TEHELE S, ST AR . /MY Netrepid 19762k TR 2 ) 52 i A8 0 26 W Mk
PPIHREE IS . 20 DU B S AT R B MR ST AT T IS IR I L Bk AR . AR
Netrepid 2R IMEEP N ESWEL TCL A5 IR T AAIRIH 5510 — Ay B AEss
(K30 RREREAT A5 S, RN R W20 B i St (K5 5 A2 g vl 5

2.34
PRFITE R 2 LB R B R 2 X2 DA S AN TR 7o REZ BRI R AILE

WBRR i M UM (Rayleigh Scattering) KA 1 COE RO AU FAE FT 6 7
RS o IXIL I — TR A (Scattering) AR S A% 3470 o
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HIUN AR 5y WAt IR 120 B SO o 2 A 5 IR TR S K 20l B I, 2% %
LRy aa o

ARSI o 28— SREBEHE 5 (TR AR AN K, S 5 72 7 i
I, AN LR A B v (B N S o B R (MR 2 A b B 1R 2 e S B0 PR
MUK

A 5 NG BRI AT AR, R4l SO B2 AT, XSS T2 2R
MU BREZI A R DL RCA A R 2 5 DRIXMOE A . A S IR R ) E 45
TR RN 2 B SR, R R ECEE S I PR, BRI

Pl 2-12 S (K N PN KT M SR SR 7 B T BRI e SO AR 5 VT T I A
PO 2 SRR BRI e AN, FRRAL IR 2 Z DA F KT 1

B ER A

kT
7

212 B

2.3.5

SR 5 B T AT RER RO B S s G SR BRHUIND AL, AERFESE T, AUE Sk s
s, BT (Refraction)o 3T 1 B E SORURESMIAR 5 76 5 A [R]85 LA I A0 2B
i, SR AR A A BT RIS R, T S LS 2 KA

é‘f AT RIE B P OMR AR I AR T 4B 2 44 R ed ol BF k B T

TE kBFFF 1 RPSHAETEALET G, KBF T 1, #4023, R9AL%E
FEpeHsME g, k BFAT 1, ARG THFEB T ¢, @7 KAE
BTk BTH 43, XEAREETRBMAET AT Y.

IR 2R AR A TR AR R = AN BT R I N (S5, S
I SRR BERR T, AR AT B P EUE T BBk R KBRS N = A
TEMFEINH o, Prf G T et i B RO . 735h, N B AEAR = N A R



W] BEAE SR AU 5 P BT o 1B 2-13 Z128 T i (P A S48

P s

FES

Kl 2-13 st

2.3.6

#74F (Diffraction) @ 53— T & ST 577 £ 75 ih (RS AUEARAT D0, (AR B HGHE - AT
SRS AR AR L R A S IR (TSR 255 R B AR 1 ). TS 24
i 1A B PRI B ES fA RS B . AEATI RO AT e I TRER I IR T TEAR
KNS S IR E, Wbl AR A -

TSI R 2 TS S R SRS BT B A S IR SR LS O L T A o /I LD s
U)o B RELRS RIS I 23 W o5 B G 25 il IF Se i Bafg ), BRI OS2 R — 46 AN A H.
SR AR BEAT A o AT I B BT (SR AN 75 1, DS ARORKRISOR IR I %45 1
Pl 2-14 A (K AT R TR0 BRea A, ST R R ORI 7 K DR EE AN, TS 2208 B A R 7K
WA R RIS, AT R AT e A A

Bl 2-14 i A

P BERG Y IE IS J7 (R X 30K A 4 37 A % (RF shadow). ARFEATHME 5 75 10 1048 4k, S
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ST HE N B i U A AR B R RE RIS (5 5 o T ARSI S A B T IE R IE R 4R 1Y
LR o [ AR T B AR B AR ST RE 2 3 SR DR ARSI

2.3.7 ( )

UG, BFR R (Attenuation), IR RS 5 9B BRI T B {5 S AR dinn A rh A%
REI SRS 2 o FEIBA PAT e B0 G AE),  1h T [R) 4 L 28 1A B BT s HA A P (a4 4%)

IS, AR T PR,

5 EH 4%, BAVAEI, FIRAER R E st 3R B 8 A BT A2 49 FLALAE A
TE AE. A TR wREMRREAR, kA FHET AR AT ARE.

LU AT e G i), SRIAER DS DL, S TR ] RE s AR AR GE IR
LA D184 I BSE 1 SR B 26 A A2 D A R sk B A B0V H 1

SRR 5 M R R N B AR e, RS O MR, A R B BN 2 AR DL 1K) 7 1 5
Wi AL SR AR A ENTE S 5 5 AN R A s, TS B ANF] 4450
WP EARIEEIRES R o 2.4GHz 5 SE B AT E B 5 1045 52 T 3dB, Wt Ui deia
o NRE—ffe R 2.4GHz 55 4B 5 (05 52 TR 12dB, i Ui LE s ah PR i I
16 fifo IEMZHTTie, A ITRIEA L 2 A8 N 10 Y BOS IR 32 2, P X
AR 2 T EOE -

23] 2.1

AL F, RFEA EMANIM X A2 A4 B8 TR AR B SO 208 RORF a1 (1242 1 &
%% 69, ¥4 http://www.sybex.com/go/cwna3e T #).

(1) T#E, @idWFE “emanim_setup.exe” 2% EMANIM A2 5.

(2) ¥+ EMANIM £ % ¥ % ¢4 Phenomenon.

(3) # & Sybex CWNA Study Guide.

(4) %+ Exercise E.

B PURT IR, VBT HIUR—3H 5, A FBURNE RN, H LR R
BAR AT KM R PRk ey 30

(5) E% 302K E Wave | FRYR G KEF W A EZE, R EN e fTRaBii=.

TEPRMNIE 28 AE D)2 AR A A A m] LU 73 DU(AB)HEAT I AL, FRATTAES 3 Frhist
Wo 2R 2-1 5 T A FR G LD AE o

Fz2-1 AREMBRMERENL

3 155 30% (2.4GHz)
AL -15dB
T B VA -12dB
HLBE Bl R B -10dB




B
MR 155 3R%E(2.4GHz)
KA IR -6dB
FE U B R K PR -3dB
G (5 B T B ) -3dB
AT -3dB
b I 335 -2dB

5( K 2-1 FHARABESE, Rafk CWNA XY Il KRMKERE A
T BERRREERRRAL R,

V450 T SRS AU 5 A A 2 e R SR A 1l T B A R PR 28 e /N o ot
bb, B RIRER A 2 AR SRR, U 5 .

2.3.8

PR A, RS S R T RO B . W, O AT A AN, B
SR ERSEEER. A & <188 A2BAEFSPL)ZF8 S ik K H AR R (Gl AR R 23K,
beam divergence) ' B oM N FAIE S AR R TR G o BRI E RIIIX S, (550
FEAEIRTS o

A LR S BRI A ) B2 A R AR 40 RE . B SER AR AT, AR, ARSI
AN IR . T AR AR AR R AR K, BRI S AR A AR . S SR R B T
X GIEF . Fiai)sd, 59N FAE R4, o B8O M. PR 7628
TANEFR BN BRI RE L LA — BE R BRI/ B G, 2.4GHZ 45 5 AE Sk — > 100 K2 F B4 80dB,
MAESE A 100 K2 FBF 6dB.

IRV A A ] R AR A 2K

FSPL=36.6+(20log,,(f))+(20log,(D))

FSDL=% 1P AE(HA7 4 dB)

£ =42 (HLA7 4 MHz)

D= &% 2 ] [ 8 2 (PR g 3 L)

FSPL=32.44+(20l0g,,(f))+(20log,(D))

FSDL=f% 14 FE(FLA7 4 dB)

£ =S} MHz)

D=RZk 2 [A] (¥ 5 25 (A7 T2K)

é( B RSB RAUE RS, TAE CWNA FiXF Il A%+ aif
TE % - XFA A W 35 www.sybex.com/go/cwnale LAt F R A&7 KB, &
M 35 www.airspy.com/calculators.php £ 7T A2 4T FSPL 4 9 72 &A1 .
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AT AR R 6dB LA 5 H H 23 (R R AR BORE IR 7 v, i FH R SR 4 1] B (U A
dB J2 FI Rl 188 25 sl BEU IR, PELAS 3 2). 6dB VLN EFE LM B Infis s S 305 5 25 6dB.
% 2-2 BoR TARF B AR BFE AN T 6dB V2. S AMEF EAM RS N SGHz 15 5 A
P 2.4GHz {55 =K

F2-2 HHRTEEEZRESBEMNERE

o ZFH.(dB)
£ & (km)
2.4GHz 5GHz
1 100.0 106.4
2 106.1 112.4
4 112.1 118.5
8 118.1 124.5

BHZEREREARER?

FIT A 69 4 SRR & AR P8 69450 . SRR AN B) 2 09 PR ha R A 2 B =T vA
ERMGBEATENAZ T, Bldo, R EATE, LRI F T At 7 7 5 2 1.

4o BRI A 1E 5 T EHPURE BRI T, %8 &k ik £ b B Jo S RAZ
T, AU T RRABANBMSLESBRETROET: RERVERIT IR PR AN %
B, SERBE—RMIEDE, KL ETHEEESTTRTHERT.

A EFIEP TR T, 55 MABRBRAMBBRIE, ANEESTHRRA. &
HR B AARAR A AR R (noise floor). EBAZ T LMBTHRRE . BEFEAFEER
WH)F, RERGEFRK, TP FITE], 1240 R b A A £ Godofiidd, 7L
RFEBRBIRELAFMA A, 3 FLEZAAZ EHES, HRFTURMET T RTRE,

B A i &= FBARIRAEEF 00, E R R KB IR Fo T I TR AR R A A PR IR
125 REZBE) L ARSI AL BB F BT, £ R TR LI HM 7 AXA 8
A7, EIMREAE IR E BB ATE ST (link budget) UG BHEEF 15 /05 16 THE,
WA AES 3 FHR),

2.3.9

% #2(Multipath) & — LIS, 5 9 e 20 B 0755 ) B sl I8 R R ) 108 PR 2
B BARY R, AEANRIPAEE MR L TSR S A 3R AT o th AT DO A
FOS T REACEMI BN L B ST RTAEAE RF AR 0 #T RE S EUR 5 o R 2RI R .

FEENIAETH,  SHE S BB AT e OB R B S R SCPRHANE 2 JoAl
bk 5. A& K RERR M= NIAEL, WA B RN b5t A B A
ZRIE LB EIIAEL . RS R 2 RIR N T Z RN ARSI A R KRR,



AN TFMB SRNG5S DU AV 2 AR5 k. EE
TR AT LLBAROREL,  (HIR LS S 3 ol 5 K5 5 ] BEA& AN R 1 B AR BABOR e ke
AU, O TR 2 AR RNE RO, W 2-15 PR,

2-15 UM%

ST 5 PR A AL 3% (R AR B 25 B AR S AR B I I TR BIA BalUR 2. (55 2 1A
(A IS 7] 22 0] DL 290 (nanosecond) KMl 5t o 44 22 4% I A7 A% 47 TR IR [0) 22 9 Bk B 38 97 J& (delay
spread)o FEAASHPURRE THFS], HELE PR L H A I GE 4 FEHOR B AR

R RS T EUT AR A? eGSR, 2RI R SR B RN
(ghost effect) IR, FA5 5 KA M HIL— IR MEE EMG .. 2150 RS EUNHE 5
I Bk BRI PRI ), RO MO A PE . BT 2 B IIAA 22, B 9iRGIE
WP EOEIR . BN EGE BRI . XL GAT IR R 30 F) % % (rayleigh fading), A4FRUE T A7
U [E P B 27 5754« i A)(Lord Rayleigh).

ZArees AT I 4 BT Ref 4 AL

=S 1458 (Upfade) 42 BRI AIUE 5 AN BA 00T BS ik R aR AT, 2551
2 FHEUF TR ARG, /T 0° F1120° 2 IRB/NIAIAL 22 4 T 3UF 1G5, 2RI, H
T H A B ARG, A MBS 5 A R IR IR AE 5 5.

&SR 55(Downfade) 42 B 5 A 20T B S FP A, SRS S8ES
SREE(HRME) TR ARG, 2575 121° F1179° Z IR RBUF 5T . FiE FIEEZ AL FE
AT .

SSiHA(Nulling) 42 BUE 5 mIN 2RO B S iR 180° A%, 45 A nIhE
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1. What are some results of multipath interference? (Choose all that apply.)
A. Cross polarization
B. Upfade
C. Excessive retransmissions
D. Absorption
2. What term best defines the linear distance traveled in one positive-to-negative-to-positive
oscillation of an electromagnetic signal?
A. Crest
B. Frequency
C. Trough
D. Wavelength
3. Which of the following statements are true about amplification? (Choose all that apply.)
A. Some antennas require an outside power source.
B. RF amplifiers require an outside power source.
C. Antennas are passive gain amplifiers that focus the energy of a signal in one direction.
D. RF amplifiers passively increase signal strength by focusing the AC current of the signal.
E. Signal strength may passively increase because of multipath upfade.
4. A standard measurement of frequency is called what?
A. Hertz
B. Milliwatt
C. Nanosecond
D. Decibel
E. K-factor
5. When an RF signal bends around an object, this propagation behavior is known as what?
A. Stratification
B. Refraction
C. Scattering
D. Diffraction
E. Attenuation
6. When the multiple RF signals arrive at a receiver at the same time and are with the
primary wave, the result can be of the primary signal.
A. out of phase, scattering

B. in phase, intersymbol interference
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C. in phase, attenuation
D. 180 degrees out of phase, amplification
E. in phase, cancellation

F. 180 degrees out of phase, cancellation

7. Which of the following statements are true? (Choose all that apply.)

A. When upfade occurs, the final received signal will be stronger than the original
transmitted signal.

B. When downfade occurs, the final received signal will never be stronger than the original
transmitted signal.

C. When upfade occurs, the final received signal will never be stronger than the original
transmitted signal.

D. When downfade occurs, the final received signal will be stronger than the original

transmitted signal.

8. What is the frequency of an RF signal that cycles 2.4 million times per second?

A. 2.4hertz
B. 2.4MHz
C.2.4GHz
D. 2.4kilohertz
E. 2.4KHz

9. What is the best example of a time domain tool that could be used by an RF engineer?

A. Oscilloscope
B. Spectroscope
C. Spectrum analyzer

D. Refractivity gastroscope

10. What are some objects or materials that are common causes of reflection? (Choose all that

apply.)

A. Metal
B. Trees
C. Asphalt road
D. Lake
E. Carpet floors

11. Which of these propagation behaviors can result in multipath? (Choose all that apply.)

A. Refraction
B. Diffraction
C. Reflection
D. Scattering
E. None of the above

12. Which behavior can be described as an RF signal encountering a chain link fence, causing



the signal to bounce into multiple directions?
A. Diffraction
B. Scatter
C. Reflection
D. Refraction
E. Multiplexing
13. Which 802.11 radio technologies are most impacted by the destructive effects of multipath?
(Choose all that apply.)
A.802.11a
B. 802.11b
C.802.11¢g
D. 802.11n
E. 802.11i
14. Which of the following can cause refraction of an RF signal traveling through it? (Choose
all that apply.)
A. Shift in air temperature
B. Change in air pressure
C. Humidity
D. Smog
E. Wind
F. Lightning
15. Which of the following statements are true about free space path loss? (Choose all that
apply.)
A. RF signals will attenuate as they travel, despite the lack of attenuation caused by
obstructions.
B. Path loss occurs at a constant linear rate.
C. RF signals will attenuate as they travel because of obstructions.
D. Path loss occurs at a logarithmic rate.
16. What term is used to describe the time differential between a primary signal and a
reflected signal arriving at a receiver?
A. Path delay
B. Spread spectrum
C. Multipath
D. Delay spread
17. What is an example of a frequency domain tool that could be used by an RF engineer?
A. Oscilloscope
B. Spectroscope

C. Spectrum analyzer
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D. Refractivity gastroscope
18. Using knowledge of RF characteristics and behaviors, which two options should a WLAN
engineer be most concerned about during an indoor site survey? (Choose all that apply.)
A. Brick walls
B. Indoor temperature
C. User density
D. Drywall
19. Which three properties are interrelated?
A. Frequency, wavelength, and the speed of light
B. Frequency, amplitude, and the speed of light
C. Frequency, phase, and amplitude
D. Amplitude, phase, and the speed of sound
20. Which RF behavior best describes a signal striking a medium and bending in a different
direction?
A. Refraction
B. Scattering
C. Diffusion
D. Diffraction

E. Microwave reflection
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