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Remark: The “X” represent a fundamental frequency.
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Remark:
Frequency from 7GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
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Test Mode: 802.11g TX CHO6

* Test Distance : 3m
* Temperature : 25.3 °C
Relative Humidity :53.5 %
Emission level (dBuV/m) = 20 log Emission level (uV/m)
* Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

B The test that passed at minimum margin was marked by the frame in the following table.
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Remark: The “X” represent a fundamental frequency.
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Remark: The “X” represent a fundamental frequency.
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Remark:
Frequency from 9GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
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Test Mode: 802.11g 11b TX CH11

* Test Distance : 3m
* Temperature : 25.3 °C
Relative Humidity :53.5 %
Emission level (dBuV/m) = 20 log Emission level (uV/m)
* Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

B The test that passed at minimum margin was marked by the frame in the following table.
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Remark: The “X” represent a fundamental frequency.
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Remark: The “X” represent a fundamental frequency.

Frequency from 3GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
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7.4.5 Antenna 5

Test Mode: 802.11b TX CHO1

- Test Distance : 3 m
* Temperature : 25.3 °C
Relative Humidity :53.5 %
Emission level (dBuV/m) = 20 log Emission level (uV/m)
= Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
m The test that passed at minimum margin was marked by the frame in the following table.
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Remark:
The “X” represent a fundamental frequency.
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Remark: The “X” represent a fundamental frequency.

Frequency from 3GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
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Test Mode: 802.11b TX CHO6

* Test Distance : 3m
* Temperature : 25.3 °C
Relative Humidity :53.5 %
Emission level (dBuV/m) = 20 log Emission level (uV/m)
* Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

B The test that passed at minimum margin was marked by the frame in the following table.
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Remark: The “X” represent a fundamental frequency.
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1@ 2390.00 40,45 -13.55 .00 .40 44,34 D03 Average 0
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3 EX AT 00 1135, 44 oA a4 52 397 Peak | ]
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i@ 2483.50 €2 87 -10.13 B4.00 R 43 &4.31 540 Average 0 ]

Remark: The “X” represent a fundamental frequency.

Frequency from 3GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
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Test Mode: 802.11b TX CH11
* Test Distance : 3m
* Temperature : 25.3 °C
Relative Humidity :53.5 %
Emission level (dBuV/m) = 20 log Emission level (uV/m)
* Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

B The test that passed at minimum margin was marked by the frame in the following table.

ml.l."n!l:ﬂ:h.ﬂ.h'l] i - - sl FU0E-00-56 Timee: 1538924

FOL CLASS-H

FOU CLRSS-E RG]

—— L o e
R T T ik
A o0 1400 1800 22010 FIA Joon
Tracee {Descrate) Frequancy biz)
Siis 03CH0G
Comdition | 50 CLASS-D Jwm HF-HOKN Al-118 HOFIDONTAL
T BO0G. 1 1 whukg Aconss Foisd
Fovsey AC 1207 T 6l
Misil WASFSI00
Mars BOG.LTh T2 CHLIL 2es2MMe
Tagl Anletina , Gairc 18 2404
(var Linithntenna Preamp Cable ant Table
Freq Lioit Level Line Factor Factor Loss Remark Fos Fos
HH=z dB dBu¥sm dBui'm  dBEfm dB 4B (= | deg
1 2006, 00 -15.56 JE.44 S4.00 B3P 44,37 3. 27 Average = =
) R0 -3 00 €810 T 00 3.3 44,37 327 Peak . =
51 2462, 00 42, A6 MoAT .82 595 Peak
i ¢ 2462, 01 BE, 0% 2847 44,32 3. 36 Average —— —
5 2405, 50 <1557 4% 5400 M43 4431 533 Average --- ---
i 240350 -25. 13 &858 T4.00 2543 44.31  3.93 Peak S e

Remark: The “X” represent a fundamental frequency.
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mmmﬂhﬂ Dles JULE. IV -58  Tene: 15000
3
FOL CLASS-B
P}
| FOC CLASS-EH{ANG)
Wﬂ-ﬂ.— e
A o0 1400 1800 22010 FIA Joon
I E— Frequency (R
Siis 03CH0G
Comdition | 150 CLAS-D Jm HF-HOKH aH-118 VERTICAL
T BO0G. 1 1 whukg Aconss Foisd
Fovsey AC 1207 T 6l
Misil WASFSI00
Mars BOG.LTh T2 CHLIL 2es2MMe
Tagl Anletina , Gairc 18 2404
dvar Linithntanna Preamp Cable ant Table
Freq Level Limit Line Factor Factor  Loss Remark Fos Fos
HHz dBu¥s/m dB dBu¥/m  dB'm dB 4B (= | deg
14 2300.00  &l.00 -13.00 400 IR 40 44,04 003 Average ] ]
24 o390, 00 53,75 -ML25 7400 2R 40 44,34 330 Peak ] |
TEx 246200 111,16 HoAT .52 4. 58 Peak
i @X 2462, 00 104, 01 24T 44 3¢ 3 33 Aversge ] ]
[& MBS 50 51L.6F -7 94 5400 ME. 4 b a4l Average Ul ]
] 2405, 0 Ba. Gr -10.3F 7400 75,43 44,91 5. 40 Feak 1] ]
Remark:
The “X" represent a fundamental frequency.
Frequency from 3GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
SPORTON International Inc. FCCID : HOPWSAP5100BG
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Test Mode: 802.11g TX CHO1
* Test Distance : 3 m

* Temperature : 25.3 °C
Relative Humidity :53.5 %

Emission level (dBuV/m) = 20 log Emission level (uv/m)
* Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
m The test that passed at minimum margin was marked by the frame in the following table.

[H_". 1]
oy e Y

e ZUDE- -2 Tene: TETHE0

Ll

FOC CLASS-H {AVGE)
L:M.MW

FOC CLASS-B

20

1000 1400, 180 2200 2601 000
Traces {Descrate) Freqmacy i
Sile O3CHS
Comdition © 100 CLASSD S HF-HOKN AH:118 HOFIDONTAL
EOT B0 L1 asbelg Aamcw Pk
oty AC 120V Gt
Mol WASFSI0D
Maro 8031 1g T% SHOU 241 ZMEE
Tagl Aot , Gair 18 240
(ver Liniténtanna Preamp Table dnt Table
Freq Level Limit Line Factor Factor Loss Remark Pos Fos
HHz dBu¥ m dB dBu¥sm  dBSm 4B 4B (= | deg
1 230,00 3815 -15.85 B.00 IE. 40 44,04 0,03 Average 0
2 20,00 R T1 -2S.020 7400 340 44,34 333 Peak === =
31 2410.24 B5.T4 MModl 4434 385 Peak il ]
i i 24]11.24 B3, 85 dE.4| 44,94 3,35 Average 0
a3 P4R5. 50 €2 48 -25.52 T4.00 2B 4% 4451 3. 40 Peak == ===
i 2483.50 37.84 -16. 16 54,00 28,43 44.31 3. 40 Average ] ]
Remark: The “X” represent a fundamental frequency.
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g L oA ) DRt ZULE.UE -2 Time: T2
. FCC CLASS-H
m 1
__ﬁ_.l, g OO CLASS-B AW
MM'-""M_ LA LT
I R TR
T 1400, 1800 2200 2600 FT ]
Trace: dMEscrate) Frequency (e
Sils O3CH
Comdition. | 150 CLASSD Jm HF-HOKH Al-118 YERTICAL
T 02 | Dahulg Aocowsst Foind
Fovsty AC 120V tHa
Mol WASFSI00
Maro 80311 T% SHOU 241ZMEE
Tagl Aot , Gair 18 240
(var Liniténtanna Preamp Table ant Table
Freq Level Limit Line Factor Factor  Loss Bemark Pos Pos
HHz dBu¥sm dB dBu¥sm  dBn dB dB (= | deg
i GRS P 9 U V0TS S T m |
4 H, - -1, ST 40 44, 4 « g Average
3 X 1332 [15.0% oAl a3 3. 03 Feal 1]
i ¢ 2413, 32 104, 8% 2H.4l 44.34 3. 35 Average ] ]
A MAE. 50 €418 -8 81 5400 243 44351 3. 40 Average {l ]
i 2483. 50 &7.1F -16.83 T4.00 2E.43 4€4.31 5. 40 Peak ] ]

Remark: The “X” represent a fundamental frequency.

Frequency from 3GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
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Test Mode: 802.11g TX CHO6

* Test Distance : 3m
* Temperature : 25.3 °C
= Relative Humidity :53.5 %
Emission level (dBuV/m) = 20 log Emission level (uV/m)
* Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

B The test that passed at minimum margin was marked by the frame in the following table.

| il (R e ANE-0F P8 Tine T
2 FOC CLASS. |
E—— -
3
k11
w&hw“ \\‘ _jiwﬂr" "ﬂumnhM}MujﬂﬂkJ
M 3 TR 130, ; e, 248, 300
Trace: JHscrete) Fraquancy {NiHI)
LTS OTHOE
Corditica - FOO CLAS-B 3m BI L3 3004 0622 HORIZOHTAL
BT 11 P I lakdg Acvsm Formt
FormT A LAV fEllHE
Mesied WASPAI00
Mo #0211 TH CHOS HITMEE
ol Arbania , T L4 240
{ver Limitdntenna Preamp Cable Ant Table
Freq Level Limit Line Factor Factor Loss Remark Fos Fos
HHz dBu¥s/m 48 dBu¥sn  dBfn 48 dB (= 1] deg
1 104, 25 2967 -13.83 43.50 10.84 32.23 1. 20 Peak === =
u 110, 46 .96 -1¢. 14 43,50 11.50 3509 0,93 Feak = -—
i@ 0,00 MoAT - 05 4350 A T0 3R 0% 1. 24 Feak
SPORTON International Inc. FCCID : HOPWSAP5100BG
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-]IMH.HU ] = T e 00T Tt DeE 1A 2

0L CH RS RN
il

kd

-\21]“ 44n S0, a0 BE0. 1000
Traca: {IMscrets) i

Ha LOCTNS

Conbten - POC CLAS-B 3o B LK) 3004 (629 BOMZCHTAL

EUT BILE 1 lakip &ezsen Feank

F e AL '3 7 &THe

Mexdal WAIFS 100

Mama Eaia 11 T CHe 27 1MH=
T Anlensa , e U4 300

(wer LimitAntenna Preamp Cable Ant  Table
Freq Level Limit Line Factor Factor Loss Remark Pos Fros
MHz dBul m di dBu¥/'m dBfm db dB [= 1] deg
1 SELTDOBL.TR -14.80 45,00 16.7F .40 2 16 Pesk -_— -_—
o @ TA0 M B -T11 46,00 19,60 3. SR 3.60 Feak =— .
EN S5, 0 97.20 -4.09 46,00 F.WE .05 3 08 Peak - =
ml“m ) - - (i PN 07 6 Tk 1514
3
FCC CLASS-B
m } \ HH
FEC CLASS-B (RG]
i IR
: P g———
o o 400, 1800, 22, 2E01L R
Traca! {iscrae] Iroponcy i
Sitw e ]
Cordtian : P CLAS-B 2 HE-HORH 45113 BOMZONTAL
EUT #0121 Lubdg Accam Foint
Prmar AL 1N [ ilH=
Ml WASPS LoD

Murm: AT 11 TE CHOE A TN
Yup Antarra., Geore 14 2800

(wer Liobrantenna Freapp Cable Ant Table
Freq Lavel Limit Liee Factor Factor Loss Aemark Fes  Pos
HHz dBu¥rm df dBufsm dB'm dB dB (= 1] deg
| B 00 S0.6¢ -XL36 .00 20003 4405 3,97 Peak i
2 TIEZ, 00 3847 -14.53 54,00 28.33 4d.35  3.32 Average — -
I 238,00 %200 .43 A 32 5097 Peak
41 ER 00 3a. T JH.43 4e 3T 4, !il'.' A¥Erage =S —_—
5 &6, 00 4% 40 -24.5] 7400 28.43 k.3 5 40 Peak — -
] 2436.00 38,12 -14. BB 54.00 28.43 dd.3L 5. 40 Awerage --- ---
Remark: The “X” represent a fundamental frequency.
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WLm[ﬂﬂlﬂl [ate U2 e Dt
FOL CLASS-H
Al
FI:EEI..IE’S—B[A\E
(il
LL i
W—WMWWW
. anon D JEmn. 4200, a60n. 5000
Frequency (KH)
Trace: oiscrate) '
Hig OCHDE
Corditiea | FOCT CLASED 3 HF-BOFH AN-113 HORIZONTAL
BT 2021 Latdg Acewis Paisl
Fermar AC 120V { SlHz
Mokl WASFS100
M 07 115 TX CHDS MITHHE=
Yap Anterms , Gumcl & 3B
HLMM Date; 20040778 Thne, DESEny
FOC CLANSS B

19 fitlF
I VPR W T U T TS TR P R e ey E e
" S000 S, S, 200 BHD, 00D
Trace: (Discrote) Froquency NHE)
L™ OETHOE
Corrdthica FCC CLASS-H 3w HF-BOEH AH-118 HORIZOHTAL
EfIT ik § L ukdp Acoem Fomt
Foemar AC 130V { E0iHz
P cadi] YRS P3N

S LT B D g TE CHDG SO0 THEE
Tagh Kebarih , Craisc 14 240
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o L (ARG DR PO04-07-28 Time; 051036
FOC CLASS B
B
| FLC CLASE W (BWGH
a9 | o A o G La el - & ah, "‘l'_-l
uhll.'l FaDh. T, B200. T apon
Trace: {Miscrofe) Fraquency INHI)
Tits - D3THOE
Conditics - FOO CLASS-B 3m HF-BOREH AH-118 HORIZONTAL
EOT B0 I Lukdp Acoem Fommt
Poassr AC 1V {E0HE
Mokl WASPHI00
Marris 0301 T CHOE HITMEE
Tl Arlarsa , Guis |8 240 o
Uver LimitAntenna Freamp Cable kot Table
Freq Level Limit  Line Factar Factor  Loss Eemark Fos Fas
HHz dBu¥s/m 4 dBu¥sn  dBfn 48 db [ 1] deg
1 TR0, 00 €947 -2e 03 T4.00 3551 46X B 2] Peask == -
) THO, 00 &2, 12 -1% 88 54,00 35.50 463 6. 21 Average b -—=
gy LTV e Date: 2004-07-28 THTHE 1021540
FOC DLASS.B
| rail
1
m 3 F
/‘TM\“H &V|\,Wvﬁﬂw W
ST [T 138, 1z 248, 3y
Trace; (Discrete) Prouency D)
di [CHDE
Czpaditacis FOC CLATS-B S BD LOG ST04 629 FERETDCAL
EUT B 11 i Ao Pasiet
[— A L2 { 6Bz
M=3s] WALIFI 1D
M B 11 TH SH0S 207HHE
Tap Antxrra., Gan i 3E
(hver LimitAsitenns Preamp Cable Ant Table
Freg Level Limit Line Facter Factor Loss Bemark Pos Fis
HHz dBub m db dBub'm abivm af B ch 1&g
1@ 43,50 3X. 08 -T.B] 40,00 10.57 3XZE 0. 57 Pmak -—- -
2 112,88 24,07 =15.43 45.50 11.5% 3205 0. 04 Paak === -—-
b 200,10 S0 44 -13.06 4550 B.TD 305 L. 24 Pesak = e
SPORTON International Inc. FCCID : HOPWSAP5100BG
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“I.H'MI;ﬂ'I'.ITI] Drte; 20040778 Time; W06

-
b

ik Al S0 b el RILIT]
Trace: fDiscrooe} sy (MHI)

Sitn G HIE

Candiicn : FOCCLAS-B Sm Bl LOG 2004 435 VERTICAL

EUT B0 LEukhly &eswii Fobn

Parras AT 13607 ) ETHa

Mkl WA

Hurm FIG Lhg T CHIN J3THHe
Tag dotarrn., Gurc] @ 3dE

(wer Limithntenna Presmp Table Ant Table
Fregq Level Limit Line Factor Factor  Loss Remark P Paos
HEz dhu¥ e 48 dbuf¥s'e  dBm dh de = 1] dRE
] SELTO 301 -1E99 'cE I.II.I 16.73 2140 216 Peak _— ===
z TS50 33,14 -12.8% 15,80 51,38 X80 Peak --- —-—-
ie F¥HLZ0 5503 =10.92 U;- IJIJ .78 FLO5 303 Peak - ===
ml“m I LT SE D TS
3
K FCC CLASS-B
m i
JU L e CLASS ByavG)
Rk T 0L 0N, L. PEOIL ETT ]
Tiraisr {Disiami) Froguoncy iz}
H 0304
Canditior, : PO CLAS-B S HF-HORH 45-113 VERTICAL
EUT A2 1 Lubadg Aecaer Poand
P AT I3 ETHa
el WASPS100
Mamo ;9031 Lg TE CHOS 245TMHe
Yap Antarra , Gaore 14 26
Ower Liobténtenna Preamp Cable Ant Table
Freq Level Limit Lime Factor Factor  Loss Remark Fem  Pos
Mz dBu¥im db dBuf'm dB'm dB dB [= 1] deg
[ a0 50,78 R 3T 54.00 28.40 4404 3. 30 Average 1 1]
2 F¥E0, 00 67,62 -6.3F T4.00 2840 4. 34 3. 33 Pesk 1 1
3K 435, 08 11283 MoAF A3 536 Peak 1 1
i3 25n, 28 102, T 28.43 .3 496 Average | i
51 HMER A0 30,31 -ZB0 5400 28.43 DL A +EI heraga | ]
| 485 50 B3 62 -4 58 7400 28,43 44 3 340 1] 1]
Remark: The “X” represent a fundamental frequency.
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HL“[-‘EH-'[I' e PODN-07-F8 T HeSEar
HOC CLASS B
il
P CLASE W (RWG) |
a9 fitlf

000 400 o, 4200, a600, S000
Trace: Jiscrote) Fraquancy {NEI)
Siiw OECHOE
Condition FCC CLASE-H Jm HF-BOEN AH-118 VEETRCAL
BT B I Lukdp Ao Pomt
Forssr A 1V { ElH=
M cae], WRASP SO
Plaivn WL lg T CHDE HOTHEE
Tal Amiarsa , Guiw 4 2405
] Date: 2004-07.-78 TIme: 15458
FOC CLASS B
il
FCC CLASE B (AVG) |

49 fitlf

¥ Sooo 5400, = B, 600, F000
Trace: JHscroe) Fragquency INmHI)

Sits ETHOE

Corrdthicm FCC CLASE-H Jon HF-BOEH AH-118 VEETICAL

EOT B0 I lutidp Ao Fommt

Forssr A 1V { ElH=

Miakl WASPHI00

Mo WL lg T CHDE HOTHEE

Vgl Amiarsa , Gan |8 240
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L ErSE | CRELI ) (R L e DIE TR L D T )

FOC CLASS-R
il

- . . . . . LR

49 M.W'“%ﬂwﬂﬂu

¥ roo0 700 TEOa. 200, RGO, ‘onnn
Traca: (Haciole) i ||
Siis aCHDs
Copdiliss. PO CLASS-D Jm IF-B0FEH AMN-118 VERTICAL
0T 02 11abig Keewis Pest
Frorear AT 120 | £EH=
Mol WASFS100

Mamz S02 115 TX CHDS MITHH=
Yup Amiarms , Gumc & 24

{wer Limitdntenns Preamp Cable int Table

Freq Level Limit Line Factor Factor  Loss Repark Pos Pas

NHz dBu¥sm 48 dBu¥/n  dEm il dBE [ 1] deg

l THZ, 00 51.6% -2& 37 T4.00 35.51 46.24 6,21 Peak i =

2 TIOE Q0 3879 -[5. X1 S4.00 3551 463 6. 2] Average — =

Remark:
Frequency from 9GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
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Test Mode: 802.11g 11b TX CH11

* Test Distance : 3m
* Temperature : 25.3 °C
Relative Humidity :53.5 %

Emission level (dBuV/m) = 20 log Emission level (uv/m)
* Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

B The test that passed at minimum margin was marked by the frame in the following table.

L]
miﬂﬂ-ﬂhﬂ

i
1
1
|

FOC CLASS-B JAG)

Dt ZD04.00-26 Time: 1435857

FOL CLASS-H

P el

N oo 1400, 1800 2200, 2600 000
Traces {Descrate) Frequincy iz)
Sile O3CH0G
Comdition © P00 CLASS-B Jan MF-HOEN AN-118 HOFIZONTAL
T BT, | Dt Accnss Poiel
Foestir AT 120V F i
Mosil WAIFIIM
Maris BOQ. 1 0g TX CHLL 2882HME
Yagi Arbesra , Galr 148 2404
Oyver Lipithntanna Preamp Cable ant Table
Freq Lewvel Limit Line Factor Factor  Loss Remark Fos Pos
HHz dBu¥s/m dB dBu¥sm  dBm dB dB (= | deg
1 266,00 &9.8] -24. 40 T4.00 I3.36 44,36 3.3l Peak == =
i oEBR, Q0 39,17 -14.83 S4.00 236 44,36 5.3 Average i =
30X 246400 0 4D HoAT .52 538 Peak
i X 2464, 00 B4, 13 JH. 4T 44,32 3. 38 Average —— —
5 YRS S0 SLLTT -MRLRS O T4O00 ME43 4451 3. 40 Peak -—- -—-
§ 2408350 3574 -15.26 .00 TE.43 44,3 340 Average S o
Remark: The “X” represent a fundamental frequency.
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L sl e LRSS MR- - TR T8
FCL CLASS-B
’ J
25 FOC CLASS-E {AAG)
M' ﬂ.ll".H--"Ml-"'--'\r---..--...-d'-.---t--"'--"'-“
a0 1000 140 REILE 2200, 2R00, L]
Tirabe jNscrate Freg ¥ )
Sile O3CH0G
Comdition © P00 CLASS-B Jai HF-HOEN AH-118 VERTICAL
T BT, | Dt Accnss Poiel
Foestir AT 120V F i
Mosil WAIFIIM
Maris BOQ. 1 0g TX CHLL 2882HME
Yagi Arbesra, Galr 14 2404
(ver Linithntenna Preamp Cable dnt Table
Freq Lipit Level Line Factor Factor Loss Bemark Fos Pos
MH=z dB dBufsp dBu¥Sn dBSo 4B 48 [ | deg
1 JI65.00 =12.852 @i 48 5400 M40 d4.34 551 Average | i
a JIEE. 00 -2 19 GRLBL O TH00 IR 40 44,34 3 Pesk - -—-
30X 2464, 00 106, 03 HoAT @5l 5.9 Peak
i@ 4h4, 01 15, B TR AT &4 3] 3. 06 Aversge ]
[5 1 4R5.50 -1.55 52.35 S54.00 2R 43 4481 9. 98 Average ] 1]
5 485,50 -5 1% BT HL T4.00 25,43 44. 31  5.53 Peak ] 0

Remark: The “X” represent a fundamental frequency.

Frequency from 3GHz to 25GHz, the emission emitted by the EUT is too low to be measured.
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8. Antenna Requirements

8.1. Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no other antenna except assembled by the responsible party shall be used with

the device.

And according to FCC 47 CFR Section 15.247 (b), if directional gain of transmitting antennas is greater

than 6dBi, the power shall be reduced by the same level in dB comparing to gain minus 6dBi.

8.2. Antenna Connected Construction

The antennas and their connectors used in this product are listed in section 1.5. Antenna 1 is an
integral antenna, and antennas 2/3/4 use RP-BNC. These antennas, which use unique antenna
connector or without connector are considered to meet the antenna requirement. The antenna 5, which

use N-type connector must be professionally installed to meet the antenna requirement.

SPORTON International Inc. FCC ID : HOPWSAP5100BG
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9. RF Exposure
FCC Rules and Regulations Part 1.1307,1.1310,2.1091,2.1093:

RF Exposure Compliance

9.1.

Limit For Maximum Permissible Exposure (MPE)

(A) Limits for Occupational / Controlled Exposure

Frequency Range |Electric Field Strength Magnetic Field Power Density (S) Averaging Time
(MHz) (E) (V/m) Strength (H) (A/m) (mW/cm32 |[E|2|H|2 or S
(minutes)

0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/t 4.89/f (900/f)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure

Frequency Range |Electric Field Strength Magnetic Field Power Density (S) Averaging Time
(MHz) (E) (VIm) Strength (H) (A/m) (mW/cm32 |[E|2|H|2 or S
( minutes )
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30
F=frequency in MHz *Plane-wave equivalent power density
SPORTON International Inc. FCC ID : HOPWSAP5100BG
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9.2. MPE Calculations

Power Density =Pd (mW/cm2 = EIRP/41t d2
EIRP=P G

P Peak output power (mW)

G Antenna numeric gain (numeric)

d Separation distance (cm)

Because the EUT belongs to General Population/ Uncontrolled Exposure, the limit of power density is 1.0

mwW/cm2

WSAP-5110:
Peak
Antenna | Antenna Calculated RF
) ) Output Peak Output o )
Channel NO. Gain Gain Exposure at | Limit(mW/cm®)
) . Power |Power (mw)
(dBi) (numeric) d=20(cm)
(dBm)
Channel 1 2 1.58 19.47 88.51 0.027 1.00
Channel 6 2 1.58 21.52 141.91 0.044 1.00
Channel 11 2 1.58 20.39 109.40 0.034 1.00
WSAP-5100:
Peak
Antenna | Antenna Calculated RF
] ) Output Peak Output o )
Channel NO. Gain Gain Exposure at | Limit(mW/cm®)
) . Power |Power (mw)
(dBi) (numeric) d=20(cm)
(dBm)
Channel 1 12.9 19.50 16.26 42.27 0.16 1.00
Channel 6 12.9 19.50 19.73 93.97 0.36 1.00
Channel 11 12.9 19.50 10.72 11.80 0.05 1.00

> The worst case of MPE is 802.11b with Antenna 5.

9.3. FCC Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled

environment. In order to avoid the possibility of exceeding the FCC radio frequency exposure
[imits, human proximity to the antenna shall not be less than 20cm during normal operation.List
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of Measuring Equipments Used

Instrument Manufacturer Model No. |Serial No. Characteristics Calibration Date| Remark
. Conduction
EMC Receiver R&S ESCS 30 | 100132 | 9KHz-2.75GHz | Jun. 23,2004 | S00/S 00
LISN MessTec ~ |NNB-2/16Z|2001/008| 9KHz—-30MHz | May 03, 2004 (ngg‘icﬂ?(r)‘
LISN MessTec  |NNB-2/16Z|2001/009| 9KHz-30MHz | Apr. 19, 2004 (Ccogg‘icﬂ?(r)‘
(Support Unit)
EMI Filter LINDGREN  |LRE-2060 | 1004 < 450 Hz N/A (ngg‘icﬂ?(r)‘
Conduction
EMI Filter LINDGREN N6006 | 201052 0~ 60 Hz N/A (COOLHY)
RF Cable-CON|Sunner Switzerland| RG223/U | CB029 |  9KHz~30MHz | Dec. 24, 2003 (Ccogg‘icﬂ‘;r)‘
Calibration Interval of instruments listed above is one year.
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Instrument Manufacturer Model No. | Serial No. Characteristics Calibration Date Remark
. . 30MHz~1GHz Radiation

3m Semi Anechoic Chamber|SIDT FRANKONIA| SAC-3M | 03CHO3-HY am Jun. 21, 2004 (03CHO3-HY)
Radiation

Spectrum analyzer R&S FSP40 100004 9KHZ~40GHz Aug. 23, 2003 (03CHO3-HY)
. Radiation

Amplifier HP 8447D 2944A09072| 100KHz — 1.3GHz Nov. 05, 2003 (03CHO3-HY)
N Radiation

Biconical Antenna SCHWARZBECK [ VHBB 9124 301 30MHz —200MHz Jul. 28, 2004 (03CHO3-HY)
Radiation

Log Antenna SCHWARZBECK [VUSLP 9111 221 200MHz -1GHz Jul. 28, 2004 (03CHO3-HY)
Radiation

RF Cable-R03m Jye Bao RG142 CB021 30MHz~1GHz Dec. 03, 2003 (03CHO3-HY)
. Radiation

Amplifier MITEQ AFS44 849984 100MHz~26.5GHz | Mar. 26, 2004 (03CHO3-HY)
Radiation

Horn Antenna EMCO 3115 6821 1GHz - 18GHz Sep. 12, 2003 (03CHO3-HY)
Radiation

Turn Table HD DS 420 420/650/00 0 ~ 360 degree N/A (03CHO3-HY)
Radiation

Antenna Mast HD MA 240 240/560/00 1m-4m N/A (03CHO3-HY)
Radiation

Horn Antenna Schwarzbeck | BBHA9170 154 15GHz~40GHz Jun. 09, 2004 (03CHO3-HY)
Radiation

RF Cable-HIGH Jye Bao RG142 |(CB030-HIGH 1GHz~29.5GHz Dec. 05, 2003 (03CHO3-HY)
Radiation

Spectrum analyzer R&S FSP40 100057 9KHz-40GHz Feb. 26, 2004 (03CH06-HY)
. Radiation

Bilog Antenna SCHAFFNER CBL6112B 2885 30MHz -2GHz Dec. 18, 2003 (03CH06-HY)
Radiation

Horn Antenna Com-Power AH118 071025 1G-18G Feb. 11, 2004 (03CHO6-HY)
. Radiation

PreAmplifier Com-Power PA-103 161055 1MHz - 1000MHz Apr. 26, 2004 (03CHO6-HY)
. Radiation

HF Amplifier MITEQ AFS44 973248 0.1G - 26.5G May. 20, 2004 (03CHO6-HY)

Calibration Interval of instruments listed above is one year, except for Horn Antenna, BBHA9170.

Calibration Interval of Horn Antenna, BBHA9170, is three years.
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10. Uncertainty Measurement
Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Contribution Uncertainty of %
i Probability u(x)
Distribution
Receiver reading 0.10 Normal(k=2) 0.05
Cable loss 0.10 Normal(k=2) 0.05
AMN insertion loss 2.50 Rectangular 0.63
Receiver Spec 1.50 Rectangular 0.43
Site imperfection 1.39 Rectangular 0.80
Mismatch
Receiver VSWRI'l=
+0.34/-0.35 U-shape 0.24
LISN VSWR I'2=
Uncertainty=20log(1-I'1*T"2)
combined standard uncertainty Uc(y) 1.13
Measuring uncertainty for a level of confidence 2 26
of 95%  U=2Uc(y)

Uncertainty of Radiated Emission Measurement (30MHz ~ 1000MHz)

. X;
Contribution Uncertainty of
B P-rob-abll.|ty U(Xi )
Distribution
Receiver reading 0.41 Normal(k=2) 0.21
Antenna factor calibration 0.83 Normal(k=2) 0.42
Cable loss calibration 0.25 Normal(k=2) 0.13
Pre Amplifier Gain calibration 0.27 Normal(k=2) 0.14
RCV/SPA specification 2.50 Rectangular 0.72
Antenna Factor Interpolation for Frequency 1.00 Rectangular 0.29
Site imperfection 1.43 Rectangular 0.83
Mismatch
Receiver VSWR I'1=0.20
+0.39/-0.41 U-shaped 0.28
Antenna VSWR I'2=0.23
Uncertainty=20log(1-I'1*T"2)
combined standard uncertainty Uc(y) 1.27
Measuring uncertainty for a level of confidence 254
of 95%  U=2Uc(y) '
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Uncertainty of Radiated Emission Measurement (1GHz ~40GHz)

Uncertainty of % _
Contribution Probabillty u(x) Ci Ci*u(x )
dB
Distribution
Receiver reading +0.10 Normal(k=1) 0.10 1 0.10
Antenna factor calibration +1.70 Normal(k=2) 0.85 1 0.85
Cable loss calibration +0.50 Normal(k=2) 0.25 1 0.25
Receiver Correction +2.00 Rectangular 1.15 1 1.15
Antenna Factor Directional +1.50 Rectangular 0.87 1 0.87
Site imperfection +2.80 Triangular 1.14 1 1.14
Mismatch

Receiver VSWR I'l= 0.197
+0.34/-0.35 U-shaped 0.244 1 0.244

Antenna VSWR I'2= 0.194

Uncertainty=20log(1-I'1*I"2*T"3)
Combined standard uncertainty Uc(y) 2.36
Measuring uncertainty for a level of
confidence of 95%  U=2Ue(y) 4.12
U=V {(0.3/2)2 +(22+1.52+0.22)/3+(0.2)2/2}=1.66
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