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1. General information

Applicant: Becon Co., Ltd

Applicant address: B2, 7, Seolleung-ro 94-gil, Gangna-gu, Seoul, Korea

Test site: KES Co., Ltd.

Test site address: [] 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
X] 473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148

FCC rule part(s): 15.247

FCC ID: 2A69A-WBS2201

Test device serial No.: X Production [] Pre-production [] Engineering

1.1. EUT description
Equipment under test ~ Withbecon Scanner

Frequency range 2402 Miz ~2480 Mz (BLE), 2412 Miz ~2 462 Mz (802.11b/g/n_HT20)
Model: WBS2201
Modulation techniqgue  GFSK,DSSS,OFDM
Number of channels 2402 Mz ~2480 M (BLE) : 40ch
2412 Mz ~2 462 Mz (802.11b/g/n_HT20) : 11ch
Antenna specification ~ Antenna type : Chip Antenna // Peak gain: 2.50 dBi

Power source 3.7V (Battery)
H/W version BECON_REV5
S/W version Androis OS 8.1

1.2. Test configuration
The Becon Co., Ltd // Withbecon Scanner // WBS2201 // FCC ID: 2A69A-WBS2201 was tested
according to the specification of EUT, the EUT must comply with following standards and KDB documents.

FCC Part 15.247
KDB 558074 D01 v05 r02
ANSI C63.10-2013
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1.3. Device modifications
N/A

1.4. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.5. Sample calculation
Where relevant, the following sample calculation is provided

For all conducted test items :
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum

analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.54 + 10 = 10.54 (dB)

For Radiation test :
Field strength level (dBxV/m) = Measured level (dB4V) + Antenna factor (dB) + Cable loss (dB) — Amplifier
gain (dB)

1.6.  Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test Below 10l 4.40 dB
(include Fundamental emission) Above 10 594 dB
Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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1.7. Frequency/channel operations

Ch. Frequency (Mk) Rate(Mbps)
00 2 402 LE 1 Mbps

20 2442 LE 1 Mbps

39 2 480 LE 1 Mbps
Ch. Frequency (M) Rate(Mbps)
01 2412 802.11b/g/n_HT20
06 2 437 802.11b/g/n_HT20
11 2 462 802.11b/g/n_HT20
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2. Summary of tests
ST T Test description Test results
FCC Part 15
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC Conducted emissions Pass
Note.

1. Radiated emission was performed with the EUT set to transmit at the channel with highest output power as

worst-case scenario.

2. Worst-case data rates and power setting were :

LE 1Mbps : Default

802.11b : 1 Mbps / Default

802.11g : 6 Mbps / Default
802.11n_HT20 : MCSO0 / Default
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3. Test results
3.1. 6 dB bandwidth

Test procedure
ANSI C63.10-2013 - Section 11.8.2

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10-2013 - Section 11.8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kilz, VBW >3 X
RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate
power nulls in the fundamental emission that might be > 6 dB.

Limit
According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2483.5 ML, and 5 725 ~ 5850 Mk bands. The minimum 6 dB bandwidth shall be at least 500 kHz.
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Test results
Mode: LE 1Mbps

Frequency (M) 6 dB bandwidth(Mk) Limit(Mk)
2 402 0.695
2442 0.680 >0.500
2 480 0.666
LE 1Mbps

N,

.

NLSRTRTISRTS W) | F—— ——"_ me-\hum.mmw

10001 pts 1.0 MHz/ Span 10.0 MHz || cF 2. 10001 pts 1.0 MHz/ Span 10.0 MHz

Funetion Funetion Function Result
B

\ N/A
e

r
m‘w»n“u‘m‘u-.'mw«\}w

10001 pts Span 10.0 MHz

Yalue Function Result
n a8
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Mode: 802.11b

Frequency(Mk) 6 dB bandwidth(Mtk) Limit(Mi)
2 402 9.005
2437 10.029 >0.500
2 462 9.990
802.11b

-“M\’AI‘"“.“*"‘WNMP‘

10001 pts Span 52.0 MHz 10001 pts

XValue Y-slue XValue
24114229 GHz 0.90 dBm 24364073 GHz
2.4074133 GHx <516 dBm 2.4319078 GHx

9.0047 MHz £0.16d8 1) m2 10.0292 MHz

N/A

10001 pts

HValue Ylue
28614125 GHz -0.41 dBm
24569305 GHz 6.56 dBm

9.99 MHz 04348
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Mode: 802.11g

Frequency(Mk) 6 dB bandwidth(Mtk) Limit(Mi)
2 402 15.323
2437 15.119 >0.500
2 462 15.436
802.11g

10001 pts Span 52.0 MHz 10001 pts

XValue Y-alue Yslue
24131855 GHz -3.06 dBm 2 3 GHz -1.37 dBm
24041696 GHx 9,57 dBm 2 4 GHx <1052 dBm

153229 MHz 0.09d8 1) m2 15.1192 MHz 0.26d8

N/A

10001 pts

HValue Ylue
24631959 GHz -4.97 dBm
24540552 GHz <10.91 dBm

154355 MHz 0.09 d8
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Mode: 802.11n HT20

Frequency(Mk) 6 dB bandwidth(Mtk) Limit(Mi)
2 402 15.110
2437 15.078 >0.500
2 462 15.108

802.11n_HT20

10001 pts

XValue Y-lue
24131959 GHz -3.85 dBm
24043776 GHz 974 dBm

15.1097 MHz 01448

W
el

i

JM\!‘-IJ\'-'I" L

h“h&‘ W
YA ik,

i Il
TN | b "*\'AJ".F.’ML

10001 pts

XValue Yalue
24381803 GHz -1.91 dBm
2429414 GHz 11.01 dBm
15.0776 MHz 0.14d8

A hA

LT

10001 pts

Yalue
-5.41 dBm
<11.32 dBm
0.11d8

N/A
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3.2. Output power
Test procedure
ANSI C63.10-2013 - Section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10-2013 - Section 11.9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS ba
ndwidth and shall use a fast-responding diode detector.

ANSI C63.10-2013 - Section 11.9.2.3.2

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Because the measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to 8§15.247(b)(3), For systems using digital modulation in the 902~928 M#, 2 400~2 483.5 M,
and 5 725~5 850 Mz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted out-put power. Maximum
Conducted Out-put Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.
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Test results

Mode: LE 1Mbps

2 402 Mk 2442 M 2 480 Mk
Mode Average Peak Average Peak Average Peak
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
LE -2.20 -1.89 -2.64 -2.25 -3.29 -2.92
Mode: 802.11b
2412 Mk 2437 Mk 2 462 Mk
Mode Average Peak Average Peak Average Peak
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
802.11b 8.66 10.93 7.62 9.90 6.92 9.19
Mode: 802.11g
2412 M 2 437 Mtz 2 462 Mz
Mode Average Peak Average Peak Average Peak
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
802.11g 6.53 14.35 5.45 13.10 491 12.56
Mode: 802.11n HT20
2412 M 2 437 Mtz 2 462 Mz
Mode Average Peak Average Peak Average Peak
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
802.11n_HT20 5.73 13.47 4.99 12.75 4.29 11.86
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3.3. Power spectral density

Test procedure

ANSI C63.10-2013 - Section 11.10.2

Test setup

EUT

Attenuator

Section 10.2 & ANSI C63.10-2013 - Section 11.10.2

Detector = peak.

— ST A0 o0 0 o

Limit

Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.

Set the RBW to 3 kiz < RBW < 100 kifz

. Set the VBW > [3 X RBW].

Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.
Use the peak marker function to determine the maximum amplitude level within the RBW.

If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

Spectrum analyzer

According to 8§15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kiz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.
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Results

Mode: LE 1Mbps

Frequency (M) PSD (dBm) Limit(dBm)
2402 -15.67
2442 -15.92 8
2480 -16.38
LE

Blank
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Mode: 802.11b

Frequency(Mk) PSD (dBm) Limit(dBm)
2 402 -13.70
2437 -13.13 8
2 462 -15.00
802.11b

CF 2.412 GHz
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Mode: 802.11g

Frequency(Mk) PSD (dBm) Limit(dBm)
2 402 -17.42
2437 -18.23 8
2 462 -18.39
802.11g

CF 2.412 GHz
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Mode: 802.11n HT20

Frequency(Mk) PSD (dBm) Limit(dBm)
2 402 -18.05
2437 -18.05 8
2 462 -19.30

802.11n_HT20

RS, A AR VAt tepapgs
| | ‘i W ' |

"‘ﬂ

J‘
b d

CF 2.412 GHz

I Blank
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3.4. Radiated restricted band and emissions

Test setup
The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kiz to

30 Mz Emissions.

Turn Table

EUT

ﬁ ? Coaxial

Power Cable 0.8m —Cable

- o I

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mtz
to 1 Gz emissions.

Turn Table
1im — 4m
EUT
f ? Coaxial
Power Cable 0.8m n Cable

< 3m T

Ground Plane

Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever is lower.

| e—

; Antenna
; g wer
i
i
i
EUT | N .‘i..mm p Horn
Y antenna
4m
( B Spectrum
| I_‘ A, analyzer
i -
¢ [ N
Turntable i Im \
Sm
™ Pre-amp D%E

—
| | ]

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.

Test procedure below 30 Mk

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel, ground parallel and perpendicular of the antenna are set to
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in parallel.

For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from 0 degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 Mk

1.

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest
radiation.

The antenna is a bi-log antenna, a horn antenna, and its height are varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the table was turned from O degrees to 360 degrees to find
the maximum reading.

The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
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5. Spectrum analyzer settings for f <1 (liz:
Span = wide enough to fully capture the emission being measured
RBW =100 kifz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
pectrum analyzer settings for f =1 (Hz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M
VBW = 3 iz
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

@@@@@@@Q@@@@@@

7. Spectrum analyzer settings for f =1 (flz: Average

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

RBW =1 Mz

VBW >3 x RBW

Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may

require increasing the number of points in the sweep or reducing the span. If this condition

cannot be satisfied, then the detector mode shall be set to peak.

Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (5, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5, then the applicable correction factor is
20 log(1/x), where X is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

CIZIC)S)

3

OO
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Note.
1. <30 M, extrapolation factor of 40 dB/decade of distance. Fy = 40log(D,/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(D./Ds)

Where:
Fq¢ = Distance factor in dB
D, = Measurement distance in meters
Ds; = Specification distance in meters

2. Field strength(dBzV/m) = Level(dBgV) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dBiV/m) - Field strength(dBzV/m)

4. Emissions below 18 (Hz were measured at a 3 meter test distance while emissions above 18 (i
were measured at a 1 meter test distance with the application of a distance correction factor.

5. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.

6. The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.

7. According to exploratory test no any obvious emission were detected from 9 kilz to 30 M.
Although these tests were performed other than open field site, adequate comparison measurements
were confirmed against 30 m open field site. Therefore sufficient tests were made to demonstrate
that the alternative site produces results that correlate with the ones of tests made in an open field
based on KDB 414788.

w

Limit
According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (M) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F(kiz)
0.490 ~ 1.705 30 24000/F(kHz)

1.705~30.0 30 30
30~88 3 100**
88 ~ 216 3 150**
216 ~ 960 3 200**

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 Miz.

However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.
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Duty cycle

Regarding to KDB 558074 D01_v05 r02, 6. Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:

a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted
signal.

Mode Ton time Period Duty cycle Duty cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
LE 1Mbps 0.41 0.63 0.65 65.08 1.87
802.11b 8.43 8.45 0.99 99.76 0.01
802.11g 1.40 144 0.97 97.22 0.12
802.11n_HT20 1.31 1.35 0.97 97.04 0.13

Duty cycle (Linear) = T,, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
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LE 1Mbps 802.11b

Spectrum
Ref Level -10.00 dBm ® RBW 1 MHz
Att 10de @ SWT 30ms @ VBW 3 MHz
= SGL TRG:VID
6L (@ 1Pk Max |
Count 10/10 i D3[1] 1.95 dB)|
20 d 8.45100 ms|
e * TPk M o | m1[1] 75.47 dBm)|
i
4 f
40d
.50 di
60 d
0 dem
70d
-80 d
90 d
-100
CF 2.437 GHz 10001 pts 3.0ms/
F 2442 GHe
P Marker
e LE o Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 8.448 ms ~75.47 dbm
D2 M1 1 8.4305 ms 0.49 dB
D3| M1 1 8.451 ms 1.95 dB
- " —
)i ) Ready [T ] 4
Spectrum cg/z Spectrum cg/z
Ref Level -10.00 dém ® RBW 1 MHz Ref Level -10.00 dém ® RBW 1 MHz
At 10dB @ SWT 5ms e VBW 3 MHz At 10dB @ SWT 5ms e VBW 3 MHz
SGL TRG:VID SGL TRG:VID
(@ 17k Max (@ 17k Max
Da[1] 18] Da[1] 2.37 dB|
1.436500 ms 1.349000 ms
20 d -20 di
m1[1] -83.06 dBm)| m1[1] -76.61 dBm)|
1.599000,ms a 1.566500 ms|
I IE I | | (i |
| [ I ! I I |
5,1 P t -50 e 1 T %l
-6f d 60
4 u 000 de : u 000 de
2 70|
8] -80
99 d -90 d
100 100
CF 2.437 GHz 10001 pts 500.0 ps/. CF 2.437 GHz 10001 pts 500.0 ps/.
Marker Marker
Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result | Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result |
M1 1 1.59 ms -83.06 dBm M1 1 1.5665 ms -76.61 dbm
D2 M1 1 1.3985 ms 10.29 dB D2 M1 1 1.3115 ms 5 db
D3 M1 1 1.4365 ms 5.19 dB D3 M1 1 1.349 ms -2.37 dB
— — — —
)i ] Ready [T ] yARL JU J Ready [CLCTTTTON 4
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Test results (Below 30 Miz)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Parallel
KES <<G (30 - 1 000) MHz RE TEST>>
SAC #5 LE 1 Mbps 9-30.dat
Mode wBs2201 Standard
Mode LE TMbps Ant. Factor 461(+5 0B Att.) KOLAS
Operator KES
B
<FCC 0 ki
N O Y 7 O
CD.OW 0.1 0 0.00 30.00
Frequency [MHz)
Final Result
No. Frequency (P) Resging c. Rsag\t L(i}rgit Maégh Height Angle Remark
[MHz] [a8(w)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 0.080 H 31.1 19.8 50.9 109.5 58.6 99.8 17.0
2 1,771 H 26.7 20.3 47.0 69.5 22.5 99.8 1441
3 3.548 H 22.8 19.9 425 69.5 27.0 99.8 264.8
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Mode: 802.11b (Worst Case)
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Parallel
ng;:‘:;rsg:u\-;wlj

<FCC @ kHz — 30 MHz_15_200-1>
imit(QP)

<g02.11b

Spectrum(H.PK)
Final ltem(H.QP)

T[T

Level

=0 E [
40 % M, e 1
wE o s
2 E
0k
0.01 0.1 00 0.00 30.00
Fraguancy MHz]
Final Result
No. Freguency (P) Reading c.f Result Limit Margin Height Angle Remark
=) 3 P
[MHz] [aB(w)] [aB(1/m)] [aB(uwV/m)] [dB(uv/m)]  [d8]  [em]  [deo]
1 0.178 H 26.7 19.6 46.3 102.6 56.3 99.8 118.3
2 0.601 H 23.4 19.9 43.3 72.0 28.7 99.8 41.0
3 3.544 H 22.3 19.9 42.2 69.5 27.3 99.8 165.0
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Test results (Below 1 000 Mtz)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Horizontal // Vertical

=2 B, 3=m

+ & 48 Acc., FOLAS

LT TFTT T T TTTT [ TTT T T T IT T TT7T
e

Final Resultc

Ho. Range reguency Pol Reading c.f Result Limit Margin Height Angle Remark
QP _ QP QP QP
[dB{uV)] [dB(1/m)] [dB(pV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 40.¢ -14.0 26.6 40.0 13.4 5.8 132.6
2 43.1 -15.5 28.6 43.5 14.9 5.8 2
3 H 49.2 -15.2 34.0 46.0 12.0 200.1 247
E 47.3 -14.8 32.5 46.0 13.5 CL a1,
5 H 9.5 -14.3 35.2 46.0 10.8 %5.8  286.
g H 4s.9 -12.2 36.7 46.0 9.3 99.8 33.
7 H 43.9 -6.% 37.0 46.0 5.0 200.1  359.
8 37.3 -6.¢ 30.4 46.0 5.6 CL 30
] 34.1 -3.3 29.3 46.0 16.7 s5.8  233.2
10 36.7 -1.% 35.2 46.0 10.8 98.8  2836.
11 H 37.1 -0.2 36.9 46.0 5.1 s5.8 3359
12 H 37.9 1.7 39.¢ 54.0 14.4 %5.8  33&.
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Horizontal // Vertical

/

[T TR T TT T T T T TTT

Ho Eangs Freguency Fol Re Height Engle Remark
[ME [d2 1 1 [deg]
1 1 17¢ v 1 .B 55.8 330.9%
2 1 2 H 0.1 .0 155.8 Iz4.4
3 1 2 v 45.5 .0 55.8 25.7
4 1 2 H 45.8 3.4 55.8 3z.4
5 1 2 v 35.3 18.5 150.1 357.2
€ 1 3 H 4.7 11.3 55.8 188.3
7 1 4 v 36.1 18.3 55.8 0.5
8 1 5 H 44.5 3.4 155.8 0.0
9 1 5 v 36.9 16.0 55.8 101.%
10 1 g H IE.€ 10.8 55.8 347.3
1L 1 g v 32.7 14.7 55.8 El
12 =1 = H 38.9 13.8 858 343.7
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Test results (Above 1 000 M)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miiz) (dBV) (H/V) (dB) (dB) (dBeN/m) (dBuV/m) (dB)
1025.10 4463 Peak H -11.03 - 33.60 74.00 40.40
1639.64 4547 Peak \Y, -7.34 - 38.13 74.00 35.87
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (H/V) (dB) (dB) (dBN/m) (dBgV/m) (dB)
2 376.02 41.42 Peak H -2.83 - 38.59 74.00 35.41
2 380.48 41.21 Peak \Y -2.81 - 38.40 74.00 35.60
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum tri (x) (x) (x) Spectrum 3 (x) (x) (x)
:?I' tovel 100"3("505!;‘; SWT 15.3 ps : 52:; ;:::z Mode Auto FFT :flf tevel 100'00::);: SWT 15.3 ps : ‘\:s:‘vl ;;::j Mode Auto FFT
[@ 1Pk Max e = I,(] 47; y - [@ 1Pk Max TN i H‘(uy]‘:‘ ;l?-uv
90 dBy! M1[1] i £ u;«uixl:[}; 90 dBy (1] /i /:,m m;,.\:
. /.mmmn((.rrz . 2.4019400 GH2|
70 dap } \ 70 dBy '/‘\1
60 dBy [ ‘\ 60 day { \
50 day! // 50 dep J .
- . J 5
ey v v 2o ~ L rtrarandal e SV = NS A A T A
Start 2. (:(EH 10001 pt: S; 405 GH; Start 2. ;:‘EH 10001 pt 8; 405 GH;
- - D I ) y | — S R - 4
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Spectrum2 @ (x) (x) Spectrum2 (X ) (x)
mM1[1] 44.63 dBpV)| m1[1] 45.47 dBpV)|
30 50 -
Start 1.0 HTIV 10001 pts ; — ........Sl‘n 3.0 GH?/A \S(arl 1.0 HrzI 10001 pts J — ...'....Sl‘o 3.0 GH?/A
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Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gz
Specrum3 @ © (S SESRRERNC) Svecnm > © ©
Ref Level 91.00 dépy ® RBW 1 MHz Ref Level 91.00 dBpV @ RBW 1 MHz
Att 0 dB SWT 60 ms & VBW 3 MH2z Mode Auto Sweep Att 0 dB SWT 60 ms » VBW 3 MHz Mode Auto Sweep
1@ 1Pk Max @ 1Pk Max
B0 dBy! B0 dBy
70 dep! 70 dBp!
60 dBy! 60 depn
50 day! S50 dep
0, gBy N {0 g ) N
30 depv—i 30 dep v !
20 dep! 20 dap!
10 dB! 10 )
0 dBy 0 dBp
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
TS
b ] Measuring... AN e 7 | L b ] Measuring...  QRRANANAD W6 7

Note.
1. No spurious emission were detected above 3 (ifz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 20
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miiz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBuV/m) (dB)
1 639.84 4553 Peak \Y; -7.34 - 38.19 74.00 35.81
1640.04 44.96 Peak H -7.34 - 37.62 74.00 36.38
Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @ to 3 @k
Spectrum 2 O |i§ © © Spectrum2  (® 0 ©
= m1[1] 44.96 dBpV| o A m1[1] 45.53 dBpV)|

1.640040 GHz

90 di

80 day!

1.639840 GHz|

0 dBy!

Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
e — — S 1
0 | j Measuring... ENELLIND WS 4 ,,V | J Measuring... UURRLILD e 4
Spectrum3 ® (x) Spectrum3 @ (x)
Ref Level 91.00 dbpY ® RBW 1 MHz Ref Level 91.00 dBuv ® RBW 1 MHz
At 0dB  SWT 60 ms @ VBW 3 MHz Mode Auto Sweep At 0dB  SWT 60 ms @ VBW 3 MHz Mode Auto Sweep
[@ 17K Max [@ 1Pk Max
80 dey 80 dBy
70 dey 70 dey
60 dey 60 dBy
50 dey 50 dey!
40,8 40 day
30 dey 30 day
20 day 20 dBy
10 dey 10 dBy
0 dBy 0 dBy
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
_— — . —_— — 1
N ] Measuring..  WERANENLD W6 4 JL ) Measuring...  HEENN e 4

1. No spurious emission were detected above 3 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mkz) (dBuv) (HNV) (dB) (dB) (dBgV/m) (dBeV/m) (dB)
1081.69 43.98 Peak H -10.73 - 33.25 74.00 40.75
1640.04 45.38 Peak \Y% -7.34 - 38.04 74.00 35.96
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBV) (HV) (dB) (dB) (dBN/m) (dBgV/m) (dB)
2 484.07 40.70 Peak \Y% -2.40 - 38.30 74.00 35.70
2 489.13 47.36 Peak H -2.38 - 44,98 54.00 29.02
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum (x) (x) (x) Spectrum (x) (%) (x)
T\!: tovel IUD‘UUFOBI;‘; SWT 5.7 us : 523 ;z:i Mode Auto FFT izf tovel 100v00:1081;; SWT 5.7 us : cg‘\yl ;m:i Mode Auto FFT
@ 1Pk Max @ 1Pk Max
m2[1] 47.36 dBpV| m2[1] 40.70 dBpV|
. - e | Lo o
/ . ( 2.47993420 GHz| P 2.47993740 GH2|
! \ 80
[
[ [
60 dBy L! 0 dep +
50 dep! \\ — /:o dep \\
"\_f\’_ //\N LSS
40 dep ———— 40 dey —~ =~ PN~/ AT ~~ ]
Start 2.478 GH; >‘- 10001 pt: » Stop 2.51 GH: Start 2.478 GH: F‘L 10001 pt ; Stop 2.51 GH.
e )i - ) Measuring...  ERANANILD W6 4 _ J{ ] Measuring... GRRANAAND W8 7
Horizontal // Peak for 1 (lz to 3 Gz Vertical // Peak for 1 Gz to 3 Gk
Spectrum2 X (x) (x) Spectrum2 (X () (x)
- Mmi[1] 43.98 dBpv| e - mM1[1] 45.38 dBpV)|
zla; 1.0 GHz 10001 pts Stop 3.0 GHz | ér: 1.0 GHz 10001 pts Stop 3.0 GHz
N ] teasuring..  WRRRNNAND W6 p] L | ; ] Measuring... QUARANAND W 4
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Horizontal // Peak for 3 Gz to 18 Gk Vertical // Peak for 3 Gz to 18 Gikz
Spectrum3 (X (x) Spectrum3 (X (x)

Ref Level 90.00 dBpv ® RBW 1 MHz Ref Level 90.00 dbyV ® RBW 1 MHz

Att 0dB  SWT 60 ms @ VBW 3 MHz _Mode Auto Sweep At 0dB_ SWT 50 ms @ VBW 3MHz _Mode Auto Sweep
[0 17K Max [@1Pk Max

80 dBys 60 dBys

70 dBy 70 dBy

60 dey 60 gy

50 deys 50 dey

0 de) |

30 deys : 30 deys

20 deys 20 dey

10 days 10 dy

0 dBy 0 dBy

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 16.0 GHz |

b ] Measuring.. WRRNMAAED W6 7 L JU ] Measuring.. @RRNNRAAD W6 %B

Note.
1. No spurious emission were detected above 3 (ifz.
2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 GHz) — Worst case

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Horizontal Peak Vertical Peak
Spectrum 4 (&) Spectrum3 @ (x)
Ref Level 57.00 dBpv @ RBW 1 MHz Ref Level 90.00 dBpv © RBW 1 MHz
Att 10dB_ SWT 48 ms @ VBW 3 MHz _Mode Auto Sweep At 0dB  SWT 60 ms @ VBW 3 MHz _Mode Auto Sweep
[0 1Pk Max [@1Pk Max
50 dey
80 By
80 dey
70 dBp!
70 dBy!
60 dgy
60 dBys
50 day
50 dBy =
30 days
30 day
20 dey
20 dey
10 deys
10 ey
0 dey
0 dbys
Start 16.0 GHz 10001 pts Stop 30.0 GHz Start 3.0 GHz 10001 pts Stop 16.0 GHz
S — S — —
JU | Measuring... NN e 4 Measuring... QUORNELLD 6 4

JL J

Note.

No spurious emission were detected above 18 (k.
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dByv) (HV) (dB) (dB) (dBV/m) (dBpV/m) (dB)
1 009.90 45.28 Peak H -11.11 - 34.17 74.00 39.83
1639.64 45.94 Peak \ -7.34 - 38.60 74.00 35.40
6 313.90 41.24 Peak \Y 7.90 - 49.14 74.00 24.86
6 865.90 42.00 Peak H 8.81 - 49.14 74.00 24.86
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBgV/m) (dB)

2 386.17 42.47 Peak H -2.78 - 39.69 74.00 34.31
2 388.49 40.03 Peak \Y -2.77 - 37.26 74.00 36.74
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

( A —— - e r———— o —
Spectrum (x) (x) (x) Spectrum (x) (x) (x)
Ref Level 100,00 deyV ® RBW 1 MHz Ref Level 100,00 depy ® RBW 1 MHz
At 10d8  SWT 15.2 ys @ VBW 3 MHz _Mode Auto FFT Att 10d8  SWT 15.2 ys @ VBW 3 MHz _Mode Auto FFT
[@ 17k Max [@ 1Pk Max
m1[1] 42.47 dBpV| mM1[1] 40.03 dBpV)|
2.3861700 G 2.3884990 GHz|
90 deys //HY 20 dey
80 dey f 80 dBy
70 dey / 70 gy //
60 dep ,] 60 dep /
50 deys o 50 dey
i /
M
Ay Volin X x
e 7 i of WW\(\/"MW AT e T A
30 dey 30 day
20 dey! 20 day
10 dey o 10 dBy L
F1 H F1 H
1l Ll
Start 2.3 GHz 10001 pts Stop 2.412 GHz Start 2.3 GHz 10001 pts Stop 2.412 GHz
1
L byl ] Measuring... EI-II [ 4 | L b ] Measuring... =|'|| % 7

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 @k

Spectrum3 (X (x) Spectrum3 (X ()
Ref Level 100,00 dopV. ® RBW 1 MHz Ref Level 100,00 depV. ® RBW 1 MHz
Att 10dB  SWT 10.1ms @ VBW 3 MHz _Mode Auto Sweep Att 10dB  SWT 10.1ms @ VBW 3 MHz _Mode Auto Sweep
[@ 17k Max [@ 17k Max
mi[1] 45.28 dBpY| mi[1] 5.94 dBpv|
1.009900 GHZ| 1.639640 GHz
90 dBy 90 dBy
80 day 80 day
70 day 70 day
60 60
50 day S0 dey r
30 dBy 30 dBy
20 day 20 day
10 dB 10 dB
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
S e — r&-. — e — ; T_b-l
L JU j Measuring... NERRED e 4 L JU ) Measuring... RN [ 4

Horizontal // Peak for 3 (lz to 18 (i

o
v

Spectrum 2 (] ect (x) (x)

Vertical // Peak for 3 Gz to 18 Gz

ao

Spectrum?2 ® € (x) (x)

Ref Level 92.00 dBpuv @ RBW 1 MHz Ref Level 92.00 dByv @ RBW 1 MHz
At 5dB_ SWT 60 ms @ VBW 3 MHz _Mode Sweep Att 5dB_ SWT 60 ms @ VBW 3 MHz _Mode Sweep
(@ 1Pk Max (@ 17k Max
1[1] 42.00 dBpV| 1[1] 41.24 dBpv|
6.86590 GHz| 6.31390 GHz|
80 dBy 80 dgy
70 dey 70 dey
60 day 60 dey
50 day 50 dey
M1 M1
4
30 8y 30 dey
20 dey 20 dBy
10 dBy 10 dBy
0 by 0 dby
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Se—— — v e aig — Tl
] Measuring... i W 4 | L )i ) Measuring...  GRRAN & 4
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 06
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBwv) (H/V) (dB) (dB) (dBN/m) (dBV/m) (dB)
1030.30 45.29 Peak H -11.00 - 34.29 74.00 39.71
1640.04 47.03 Peak \Y -7.34 - 39.69 74.00 34.31
3629.20 41.11 Peak H 0.61 - 41.72 74.00 32.28
6 915.40 40.80 Peak \Y 8.98 - 49.78 74.00 24.22
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 (Hz
Spectrum3  ® (x) Spectrum3  ® . (x)
= m1[1] 45.29 dBpV| ot m1[1] 47.03 dBpV)|
Gk 50 sy
Start 1.0 GHz lﬂﬂ_ﬂl pts Stop 3.0 GHz. 2(! 1.0 GHz 10001 &s Stop 3.0 GHz
1N ] teasuring..  WEANNINNS e 4 L TN ] Measuring..  @UARNNAND W 4
Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 (iz
Spectrum?2 @ (x) (x) Spectrum 2 (X (x) (x)
T TRE Shnsea VY i Hio:Siesn B ST thimeve VO AL (Fioia Bimen
@ 1Pk Max @ 1Pk Max
s etripiod ¢l i
20 dBy! 20 dey
10 dBy 10 dBy
ﬁrt 3.0 sz_t 1_uuu1 pts ] oo .l.l:lzl&ﬂ GHI//: 2|1 3.0 G!»!j‘zt 10001 pts 1 oo m'I..l.S(u‘p—la.D GHZ%
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dByv) (HV) (dB) (dB) (dBV/m) (dBpV/m) (dB)
1 036.50 4473 Peak H -10.97 - 33.76 74.00 40.24
1639.64 47.08 Peak \ -7.34 - 39.74 74.00 34.26
3341.20 41.17 Peak H -0.17 - 41.00 74.00 33.00
6 843.40 41.32 Peak \Y 8.73 - 50.05 74.00 23.95
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBgV/m) (dB)

2 487.92 47.92 Peak H -2.38 - 45.54 74.00 28.46
2 490.75 43.80 Peak \Y -2.37 - 41.43 74.00 32.57
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
( Spectrum (x) (x) (x) Spectrum (x) (x) (x)
Ref Level 100,00 d8pv ® RBW 1 MHz Ref Level 100,00 depv @ RBW 1 MHz
Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep Att 10 d8 SWT 10.1 ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
™M1[1] 47.92 dBpV| m1[1] 43.80 dBpV)|
2.48792460 GHz| 2.49075150 GHz|
90 dB! 90 dBy
B0 dBy! \ 80 dBy
70 day \7’03%\
60 dBp! \\v 60 dep
™\ M1 d \
S0 dep! 7 PP - R " S0 dep \ e
w
- s i s i A oA s
30 dey 30 dB
20 dep 20 day
10 dy F2 10 dey 2
i I i I
Start 2.462 GHz 10001 pts Stop 2.51 GHz. Start 2.462 GHz 10001 pts Stop 2.51 GHz
L I | Measuring... I [ AR B ] Measuring... I //'
Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @ to 3 @k
Spectrum3 & (x) Spectrum3 (X ()
Ref Level 100.00 dBpv * RBW 1 MHz Ref Level 100.00 dBpv * RBW 1 MHz
10 dB SWT 10.1 ms & VBW 3 MH2 Mode Auto Sweep Att 10dB  SWT 10.1 ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max |@ 1Pk Max
Mi[1] 44.73 dBpV| M1[1] 47.08 dBpV|
1.036500 GHZ| 1.639640 GHz|
a0 dey 90 dBy!
80 day! 80 day
70 dBy 70 dBy!
60 day 60
0 dew S0 day! -
30 dBy! 30 dBy!
20 i 20 "
10 dap 10 dBy!
_st_a.rt 1.0 GHz 10001 E!s Stop 3.0 GHz | 2!1 1.0 GHz llEDl pts Stop 3.0 GHz |
L J’[ ] Measuring... =ll.ll' ™) 4 L J'( ] Measuring... =||.||| [ p
Horizontal // Peak for 3 (lz to 18 (i Vertical // Peak for 3 Gz to 18 Gz
Spectrum 2 ® © © Spectrum 2 ® o 5
Ref Level 92.00 dBpV ® RBW 1 MHz Ref Level 92.00 dBpV @ RBW 1 MHz
Att 5dB  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 5dB  SWT 60 ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
1[1] -H.I?dRuV 1[1] 41.32 riHnV
3.34120 GHz| 6.84340 GHz|
80 dBp 80 dBp
70 dBy 70 dBp
60 dep! 60 dep\
50 day 50 dBy
M1 M1
s
V‘“ S WNWMM
20 dBy! 20 dey
10 dBy 10 dByt
0By 0 dey
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
(st 0 ] € .
] Measuring... T ) 4 U JU | Measuring... WENND e 4
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Mode: 802.11¢
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dByv) (HV) (dB) (dB) (dBV/m) (dBpV/m) (dB)
1087.89 4473 Peak H -10.69 - 34.04 74.00 39.96
1639.64 46.55 Peak \ -7.34 - 39.21 74.00 34.79
3447.70 41.92 Peak \Y -0.01 - 4191 74.00 32.09
6 880.90 40.82 Peak H 8.86 - 49.68 74.00 24.32
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBgV/m) (dB)

2 320.36 42.41 Peak \Y -3.07 - 39.34 74.00 34.66
2 386.26 48.71 Peak H -2.78 - 45.93 74.00 28.07
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