FCC TEST REPORT Report No. :F471907

Test Mode: 802.11a TX 5825MHz

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

& Level {dBu¥/m) Date: 2004-07-24 Time: 15:31:50
FCC CLASS-B
40 ! -6dB
| -
2
1
g 30 64, 98. 132. 166. 200
Frequency (MHz)
Site C03CHO3-HY
Conditon ; FCOC CLASS-B 3m BIC-9124--301 HORIZONTAL
EUT (802 1la'hfz Access Point

Power :AC 120V [ 60Hz

Model CWASPE 5100

Memo (802.11a TX 58250MHz
: Panel Antenna Gain:

Ower Limit RBead Probe Cable Preamp Ant Table

Fregq Lewel Limit Line Lewel Factor Loss Factor PRemark Po= Pos=

MHz dBul,/m dE dBEuW/m dEul dE dE dE cm deg

1 lo6.670 Z5.43 -18.07 43.50 41 F5 10_Z23 1.84 27.89 FPeak -—= -—=

Z lgs. 510 29 21 -14.25% 43.50 41.58% 13.06& Z.24 z7.77 FPeak hes =

3 Z00_000  25.43 -83.07 43,50 45.7&6 1420 .57 z27.70 Peak b et
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Level (dBuv/m)
&0

Date: 2004-07-24 Time: 16:10:14

FCC CLASS-B
rEdB
L1
4!]_| z
L 200 360. 520. GE0. §40. 1000
Frequency (MHz)
Site C03CHO3-HY
Conditon ; FCOC CLASS-B 3m LOG-9111-22]1 HORIZONTAL
EUT (802 1la'hfz Access Point
FPower :AC 120V /60Hz
Iodel CWARP 5100
Memo (802.11a TH 58250 Hz
: Panel Antenna Gan;
Over Limit Dead Probe Cable Preaup Ant  Tabkle
Fregq Lewel Limit Line Lewel Factor Loss Factor PRemark Po= Pos=
MH= dBuW./m dE dBuW/m dBulW dB dB dB Cm deg
1 Z00_000  22.87 -1l0.&3 43.50 42,61 1E5.39 Z2.57 27.70 Peak -—= -—-
Z 457 Z00 325.%94 -10.06 45.00 43,68 1686 2.80 z28.40 Peak e ==
2 PRI 600 3E.24 -10.76 4£.00 35,21 159.94 4_8F 28.73 Peak et Srlrtn
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Site

Level (usuvIm)
100

vate: Zuud-us-Zb HIme: Z3hhia1

FCC/CLASS-B

FCC CLASS-B (AVG)

1000 1400. 1800. 2200.

Trace: (Discrete) SEagueancy; Ay

: O3CHO&

2600, 3000

Condition : FCC CLASS-B 3m HF-HORN AH-118 HORIZONTAL
EUT ; B02.11absz Lecess Point
Povrer : AC 120w f&0H=
Model ; WASPS100
Memmn 802112 TX 5825MH=
: Panel Anterma Gam:14.24B1
100 Lewvel (dBulim) Date: 2004-07-26 Time: 23:57:53
FCC CLASS-B
FCC CLASS,B (f\!
b ¥
50 W,wmwmwwmwmw
0 Jooo 3400. Jaeoo. 4200. 4600, 5000
Trace: (Discrete) Frequency (MHz)
Site : O3CHO&
Condition : FCC CLASS-B 3m HF-HORN 4H-118 HORIZONTAL
EUT : BO2.11ahiz Aecess Point
Povrer o AC 120w falH=z
Model : WASPS100
Memo ;802112 TX 5825MH=
: Panel Antenna Gain:14 2dB1
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__ Level (dBulfim)
130

Date: 2004-07-26 Time: 17:51:23

80

FCC CLASS-B

S

e

FCC CLASS-B (AVG)

30 5000 5400, 5800, 6200, 6600, 7000
Trace: (Discrete) siaguancy; ki)
Site : D3CHDS
Condition : FCC CLASS-E Fm HF-HORN AH-118 HORIZONTAL
EUT : 802.11abiz Aecess Point
Poarer ; AC 120v i 60H=
Model  : WASPS100
Memo  : #02.11a TX 5825MHz
: Panel Antenna Gan:14 2dBi1
Over LimitAntenna Preamp Cable Ant Table
Freq Level Limit Line Factor Factor Loss Remark Pos Pos
MHz dBu¥/m dB dBu¥/m  dB/m 4B dB CI deg
1 @ 5012, 00 B62.87 -11.13% 74.00 33.52 45 72 4,91 Peak === b
2 @ 5012.00 49,16 -4.84 54,00 33.52 45.72  4.9] Average ey s
3@ 5380.00 63,14 -10.86 74,00 34.04 46,24 5,16 Peak -—= -—=
4 @ 5380.00 49.1% -4.85 54,00 34.04 46,24 5,16 Average gz zE=
5 @X 5820, 00 106,64 33.74 46,73 5.48 Peak R ]
B @xX 5820, 00 96,15 33.74 46,73 5. 48 Average FEE e
Remark:
The “X” represent a fundamental frequency.
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Date: 2004-07-24 Time: 15:29:34

Level (dBuv/m)
&0

FCC CLASS-B
40 5 -6dB:
i
L 30 64, 98. 132. 166. 200
Frequency (MHz)
Site c03CHO3-HY
Condition  FCOC CLASS-B 3m BIC-9124--301 VERTICAL
EUT 802 11athfg Access Point
Power AC 120V A0Hz
Iodel CWASP 5100
Iema (802112 TX 5825MH=
. Panel Antenna Gain:
Over Limit RBead FProbe Cable Preamp nt  Table
Freg Lewvel Limit Line Lewel Factor Lo=ss Factor Bemark Pos=s Pos
MH=z dBulV/m dB dBul/m dBulr dE dE dB CIL deg
1 21,120 30.1% -3.81 40.00 43.Z&6 14.01 0.97 Z8.05 Peak -—= -——-
z lo6.690 36.09 -7.41 43.50 £1.91 10.E23 1l.84 Z7.89 Peak s R
[= Z00.000 37.34 -&6.16 43.50 47.67 14.80 £.57 E7.70 Peak 100 341 |
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& Level (dBuv/m) Date: 2004-07-24 Time: 16:08:45
FCC CLASS-B
HidB
L]
105 2
3
g 200 160, 5210, 680, 840. 1000
Frequency (MHz)
Site c03CHO3-HY
Condition ; FCC CLASS-B 3m LOG-9111-221 VERTICAL
EUT (802 11ahfg Access Point

Power  :AC 120V / 60Hz

Model CWASP 5100

Metno c802.11a TH S825MH=
: Panel Antenna Gain:

Ower Limit Bead Probe Cable Preamp int Table

Freg Lewel Limit Line Lewel Factor Loss Factor Remark Po=s Po=s

MH= dBuW/m dBE ABuW/m AdBull dE dB dE CI deg

X Z0o_ooo  z21.87 -l11.63 43.50 41.61 1E5.329 2.87 z7.70 Peak -——- -—-

z EIZ_ 000 326.34 -9.66 46.00 43.37 17.6Z 4.08 z2.72 Peak = e

el GEE_400 32E_97 -13.02 46.00 37.93 19.1Z2 4.65 Z8.72 Peak tetay it
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Site

Level {dBuvim)
100

Date: 2U04-U7-2¢ hime: UU:15:53

FCC CLASS-B

FCC CLASS-B (AVG)

SDM

1000 1400. 1800. 2200.

Trace: (Discrete) Frequency (MHz)

: O3CHO&

2600, Jooo

Condition : FCC CLASS-B 3m HF-HORN 4AH-118 VERETICAL
EUT : BO2.11ahiz Aecess Point
FPovrer o AC 120w falH=
Model : WASPS100
Memo ;802112 TX 5B25MH=
: Panel Antenna Gain:14 24B1
100 Level (dBuYim) Date: 2004-U7-27 Time: UU:16:43
FCC CLASS-B
FCC CLAS.E‘KEML
el
50 WWWMWWW}WMWWWM
0 3000 3400. 3800. 4200. 4600. H000
Trace: {Discrete) Freguency (iHzy
Site : O3CHOA
Condition : FCC CLASS-B 3m HF-HORN 4H-118 VERTICAL
EUT : BOZ2.11lahiz Aecess Point
Power o AC 120w f&0H=
Model : WASPS100
Memo ;802112 TX 5825MH=
: Panel Antenna Gain:14 2dB1
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Level (dBuvim) Date: 2004-07-26 Time: 17:47:41

130

ol FCC CLASS-B

FCC CLASS-B (AYG)

3w
‘JW

30 5000 5400, 5800, 6200. 6600, 7000
Trace: (Discrete) siaguancy; ki)
Site . 03CHO6
Condition : FCC CLASS-B 3m HF-HORN AH 112 YERTICAL
EUT : 802.11abiz Aecess Point
Poarer ; AC 120v i 60H=
Model  : WASPSLO0
Memo  : 802.11aTX 5825MHz
. Panel Antenna Gain:14 2dBi
Over LimitAntenna Preamp Cable Ant Table
Freq Level Limit Line Factor Factor Loss Remark Pos Pos
MHz dBu¥/m 4B dBPu¥/m  dB/m falls dB Cm deg
1@ 5028.00 B1.12 -12.88 74.00 33.5% 45,75 4,92 Peak e R
2 @ 5023.00 50,37 -3.13% 54,00 33.55 45.7% 4.92 Average et ey
3 @ o0, 00 63,13 -10.87 74,00 33,99 46,19 5,14 Peak -—= -—
[4 @ 5350, 00 51.01 -2.99 54,00 33.99 46.1% 5.14 Average z== z=x
5 @X 5820, 00 120,91 33,74 46,73 5,48 Peak B e
B @X 5820.00 110.1% 3374 46,73 5,43 Average === ==
Remark:

The “X” represent a fundamental frequency.

Frequency from 7GHz to 40GHz, 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, and antennas 6/7/8 use RP-SMA. 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.
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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/ cm?) |[E]*,H|* or S
(minutes)

0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 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) (V/m) Strength (H) (A/m) (mW/cm?) |E|%,|H]* 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 : HOPWSAP5100
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9.2. MPE Calculations

Power Density =Pd (mW/cm?) = EIRP/4 7z d*
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

mW/cm?,
WSAP-5110:
Peak
Antenna | Antenna Calculated RF
Output Peak Output )
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
5745 3.8 2.40 23.30 213.80 0.102 1.00
5785 3.8 2.40 23.40 218.78 0.104 1.00
5825 3.8 2.40 23.31 214.29 0.102 1.00
WSAP-5100:
Peak
Antenna | Antenna Calculated RF
Output Peak Output )
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
5745 13 19.95 22.23 167.11 0.66 1.00
5785 13 19.95 22.49 177.42 0.70 1.00
5825 13 19.95 22.71 186.64 0.74 1.00
»  The worst case of MPE is 802.11b with Antenna 5 & 802.11a mode with antenna 8
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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 limits, human proximity to

the antenna shall not be less than 20cm during normal operation.
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10. List of Measuring Equipments Used

Instrument Manufacturer Model No. |Serial No. Characteristics Calibration Date| Remark
EMC Receiver R&S ESCS 30 | 100132 | 9KHz-2.75GHz | Jun. 23,2004 ?ggg‘;cﬂg’(’;
LISN MessTec ~ |NNB-2/16Z|2001/008| 9KHz—-30MHz | May 03, 2004 ?ggg‘;cﬂg’(’;
LISN MessTec  |NNB-2/16Z|2001/009| 9KHz—30MHz | Apr. 19, 2004 (Cé’gg‘ﬁt_"%r)‘
(Support Unit)
EMI Filter LINDGREN  |LRE-2060| 1004 <450 Hz N/A ?C"C”)g‘;cﬂ?(’;
Conduction
EMI Filter LINDGREN N6006 | 201052 0~ 60 Hz N/A (COO1-HY)
RF Cable-CON|Suhner Switzerland| RG223/U | CB029 |  9KHz~30MHz | Dec. 24, 2003 (ngg‘ﬁt_'&r)‘
s Calibration Interval of instruments listed above is one year.
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Instrument Manufacturer Model No. | Serial No. Characteristics Calibration Date Remark
3m Semi Anechoic Chamber|SIDT FRANKONIA| SAC-3M | 03cHosHy | SMAZICHZ | yun. 21,2004 | FEEEIR
Spectrum analyzer R&S FSP40 | 100004 9KHZ~40GHz | Aug. 23, 2003 (O?ngﬂiggfﬂw
Amplifier HP 8447D |2944A09072| 100KHz - 1.3GHz | Nov. 05, 2003 (o?ggigg?ﬁv)
Biconical Antenna | SCHWARZBECK VHBB 9124 | 301 30MHz —200MHz | Jul. 28, 2004 (og{@ﬂigiif’ﬁv)
Log Antenna SCHWARZBECK [VUSLP 9111| 221 200MHz -1GHz | Jul. 28, 2004 (oggﬂiggj-?v)
RF Cable-R03m Jye Bao RG142 | CBO21 30MHz~1GHz | Dec. 03, 2003 <o§§ﬂi8§f’ﬁv)
Amplifier MITEQ AFS44 849984 | 100MHz~26.5GHz | Mar. 26, 2004 (o?ggigg?ﬁv)
Horn Antenna EMCO 3115 6821 1GHz - 18GHz | Sep. 12, 2003 (og{@ﬂigiif’ﬁv)
Turn Table HD DS 420 | 420/650/00 | 0~ 360 degree N/A 03GHOBHY)
Antenna Mast HD MA 240 | 240/560/00 Tm-4m N/A <o§§ﬂi8§f’£n
Horn Antenna Schwarzbeck | BBHA9170 154 15GHz~40GHz | Jun. 09, 2004 (o?ggigg?ﬁv)
RF Cable-HIGH Jye Bao RG142 |CBO30-HIGH| 1GHz~29.5GHz | Dec. 05, 2003 (Og{gﬂiggfﬁw
Spectrum analyzer R&S FSP40 | 100057 OKHz-40GHz | Feb.26,2004 | (7808iR
Bilog Antenna SCHAFFNER | CBL6112B | 2885 30MHz -2GHz | Dec. 18, 2003 <o§§ﬂi82f’ﬁv)
Horn Antenna Com-Power AH118 | 071025 1G-18G Feb. 11, 2004 (o?ggigg?ﬁv)
PreAmplifier Com-Power PA-103 161055 | 1MHz-1000MHz | Apr. 26, 2004 (oﬁéﬂiggf’ﬁv)

HF Amplifier MITEQ AFS44 973248 0.1G - 26.5G May. 20, 2004 | - hadiation

(03CHO06-HY)

% Calibration Interval of Horn Antenna, BBHA9170, is three years.

Calibration Interval of instruments listed above is one year, except for Horn Antenna, BBHA9170.
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11. Uncertainty Measurement
Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Contribution Uncertainty of i
.5 Probability ul(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 VSWR I'=
LISN VSWR 2= +0.34/-0.35 U-shape 0.24
Uncertainty=20log(1-'1*T"2)
combined standard uncertainty Uc(y) 1.13
Measuring uncertainty for a level of confidence 226
of 95% U=2Uc(y)

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

. X;
Contribution Uncertainty of
4B Probability “(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''=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 i
Contribution u(x ) Ci Ci* ”(xi)
Probability !
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 10.50 Normal(k=2) 0.25 1 0.25
Receiver Correction 12.00 Rectangular 1.15 1 1.15
Antenna Factor Directional £1.50 Rectangular 0.87 1 0.87
Site imperfection 12.80 Triangular 1.14 1 1.14
Mismatch

Receiver VSWR T'1= 0.197

+0.34/-0.35 U-shaped 0.244 1 0.244
Antenna VSWR I'2= 0.194
Uncertainty=20log(1-['1*T'2*T'3)
Combined standard uncertainty Uc(y) 2.36
Measuring uncertainty for a level of
4.72
confidence of 95%  U=2Ue(y)
U=y/{(0.3/2)? +(22+1.52+0.22)/3+(0.2)%/2}=1.66
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