KES Co., Ltd. ,
3701, 40, Simin-daero 365beon-gil, Test report No.:
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-20T0037
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Page (1 ) of (55)

www.kes.co.kr

TEST REPORT
Part 15 Subpart C 15.247

Equipment under test
Model name
Derivative model
FCCID

Applicant
Manufacturer

Date of test(s)

Date of issue

Dash Cam

XW2

TW2

2AU6Y-XW2
SOULTEK Co., LTD.
SOULTEK Co.; LTD.
2019.11.04 ~ 2020.01.31
2020.02.26

Issued to
SOULTEK Co., LTD.
1506, Daeryung Technotown 18th, 19, Gasan digital 1-ro,
Geunmchoen-gu, Seoul, South Korea
Tel: +82-10-9120-8873 / Fax: +82-2-830-0880

Issued by
KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Test and report completed by :

Report approval by :

Won-jun Sim
Test engineer

Hyeon-Su, Jang
Technical manager

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7

KES A4




s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Test report No.:

KES-RF-20T0037
Page (2 ) of (55)

Revision history

Revision

Date of issue

Test report No. Description

2020.02.26

KES-RF-20T0037 Initial

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-QP-7081-06 Rev. 7

The authenticity of the test report, contact shchoi@kes.co.kr
KES

A4




Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (3 ) of (55)

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-20T0037

www.kes.co.kr

TABLE OF CONTENTS

L. General INTOIMATION ..coueiiiiiiiiiicii ettt ettt ettt eb e s bt e s bt e b e et e eaeesbtesbee bt emteeateebeesbeenbeens
1.1. EUT dESCIIPLION ..evvieitieiiieeiietieitiete et etestestte st esaeesbeesteeseessaesseesseessesssessaesseesseessesssesssesssesseesseassenssenssensenns
1.2. TSt CONTIGUIALION ... .euvieitieiiieiieiiete e ete ettt ettt et e et este e seesbeesbeessessaesseesseessesssesssesseesseesseessenssenseenseens
1.3. DeVice MOAITICATIONS. ......eeuteetietiete ettt ettt ettt et e st e et et es e eseeeb e e bt e bt enbeemeesseesaeenaeenseemeeeneesseaseans
1.4. Information about derivative MOdel ...........coiiiiiiiii e
1.4. Frequency/channel OPETAtiONS .........cc.eiuiiiiiieiieit ettt sttt e et satesbe et et et e eseesbeeneans
L.5. WOTSE CASE ALA TALE ....eueeiietiet ettt ettt et e e e et e s b e b et e et e s et e sbtesbe e bt enteemteeaeesbeenteans
1.6. ACCESSOTY TNTOTTNALION. ..c..tiiiiiieiieetieeite et e et et te et e et ee e bt e ebeeebeeesbeessseeesseesnseessseesnseeasseesnsassssessnsesnnseens
1.7. Software and FIrmware deSCTIPHION. ......cc.ererteieriirieriinientceteeet ettt sttt ettt sttt st eae e e enre e
1.8. Measurement results explanation €XamMPIe..........ccoeiieiiieierienieeee et
1.9. Measurement UNCEITAINLY ........c.eeiiererieeieitiesteerte et eteeeeeste et e teesteeseesseesseeseesesneesseesseenseenseenseensenseanseens

2. SUMMATY OF EESES ... .eutietietieie it et et et ettt et et e bt e te e teeseeeseesae e beemeeeaeeeseeeseaa st emeeemseeseesseanseemseamseemeesaeesseenseanseeneenneanseans

TR TS A 1)1 LSRR
3.1. 6 dB bandwidth ........coccoiiiiiiiii e
3.2. OULPUL POWERT ....veeereeiiieiie ettt eriteetreeteeereeeaeesseesnseeseseesnseens
3.3. Power spectral density.......ccccveeecveeriieeniieiiienie e
34. Radiated restricted band and emissions..........c.cceveevereeneenne
3.5 Conducted spurious emissions & band edge

Appendix A.  Measurement CQUIPMENL ........c.eeevereereerreneeeeeeeeeeeneeeneeeneens

Appendix B.  Test setup photos

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Test report No.:
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-20T0037
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (4 ) of (55)

www.kes.co.kr

1. General information

Applicant: SOULTEK Co., LTD.

Applicant address: 1506, Daeryung Technotown 18th, 19, Gasan digital 1-ro,
Geunmchoen-gu, Seoul, South Korea

Test site: KES Co., Ltd.

Test site address:

Test Facility
FCC rule part(s):
FCCID:

Test device serial No.:

3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea

473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC Accreditation Designation No.: KR0100, Registration No.: 444148
15.247

2AU6Y-XW2

X] Production [] Pre-production [] Engineering

1.1. EUT description

Equipment under test

Frequency range

Model:
Derivative model
Modulation technique

Number of channels

Antenna specification

Power source

Dash Cam

2412 M ~2 462 M (11n_HT20)

2422 Mz ~2 452 Mz (11n_HT40)

XW2

TW2

OFDM

2412 Mtz ~2462 Mz (11n_HT20): 11 ch

2422 Mtz ~2452 Mz (11n_HT40) : 7 ch

Antenna type : Chip antenna, Peak gain: 1.99 dBi
DC12~24V

1.2. Test configuration
The SOULTEK Co., LTD. XW2 FCC ID: 2AU6Y-XW2 was tested per the guidance of KDB 558074 D01

v05r02, ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious emissions
testing and AC line conducted testing.

1.3. Device modifications

N/A

1.4. Information about derivative model
The derivative model(TW2) is only changed color.
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1.5. Frequency/channel operations

Ch. Frequency (Miz) Mode
1 2412 11In_HT20
7 2 442 11n_HT20
11 2462 11n_HT20
Ch. Frequency (Miz) Mode
3 2422 11n_HT40
7 2 442 11n_HT40
9 2452 11n_HT40

1.6. Worst case data rate
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 were:
802.11n_HT20/HT40: MCS0

1.7. Accessory information
N/A

1.8. Software and Firmware description
The software and firmware installed in the EUT is version 5.6

1.9. Measurement results explanation example
For all conducted test items

The offset level is set in the spectrum analyzer by trans-ducer function 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).
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1.10. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
OkHz - 3QMHz 4.54 dB
Unc;rtalnty for Radiation emission test 300 - 101z 436 dB
(include Fundamental emission)
Above 10Hz 5.00 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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2. Summary of tests
Reference Parameter Test results
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
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3. Test results
3.1. 6 dB bandwidth

Test procedure
ANSI C63.10 — section 11.8

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10-2013 - Section 11.8.1
1. RBW = 100 Ki.
VBW = 3 X RBW.
Detector = peak.
Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize
Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

Nk wD

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 kiz, 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 Mz, 2 400 ~
2 483.5 Mz, and 5 725 ~ 5 850 Mz bands. The minimum 6 dB bandwidth shall be at least 500 klz.
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Test results

12V
802.11n(HT20)
Measured 6 dB bandwidth(\iz) o
Limit(Mk)
Frequency(Mk) 802.11n(HT20)
2412 17.72
2437 17.77 0.50
2 462 17.80
802.11n(HT40)
Measured 6 dB bandwidth(Mi)
Limit(Mk)
Frequency(Mk) 802.11n(HT20)
2422 37.51
2437 37.28 0.50
2452 36.24
24V
802.11n(HT20)
Measured 6 dB bandwidth(ME)
Limit (M)
Frequency(Mk) 802.11n(HT20)
2412 17.81
2437 17.84 0.50
2462 17.80
802.11n(HT40)
Measured 6 dB bandwidth(Mk)
Limit(Vk)
Frequency(Mk) 802.11n(HT20)
2422 37.51
2437 37.51 0.50
2452 37.28
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3.2. Output power
Test procedure
ANSI C63.10 —section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10 - 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 utilize a fast-responding diode detector.

ANSI C63.10 - 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. Since this measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 Mz, 2 400~2 483.5 M,
and 5 725~5 850 Miz 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.

According to §15.247(b)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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Test results

12V
802.11n(HT20)
Measured output power (dBm)
2412 Mk 2437 M 2 462 Mk
Mode Peak Average Peak Average Peak Average
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
11n_HT 20 6.38 4.36 7.31 5.43 8.14 6.21
802.11n(HT40)
Measured output power (dBm)
2422 M 2437 Mt 2452 Miz
Mode Peak Average Peak Average Peak Average
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
11n HT 40 6.36 4.45 6.92 4.92 7.56 5.61
24V
802.11n(HT20)
Measured output power (dBm)
2412 Mk 2437 Mt 2462 Mk
Mode Peak Average Peak Average Peak Average
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
11n HT 20 6.27 4.38 7.31 5.42 8.14 6.23
802.11n(HT40)
Measured output power (dBm)
2422 Mk 2437 M 2 452 Mk
Mode Peak Average Peak Average Peak Average
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
11n_HT 40 6.58 4.61 6.99 5.06 7.55 5.68
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3.3.

Power spectral density

Test procedure
ANSI C63.10 — section 11.10.2

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10 — section 11.10.2

R R

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW : 3 kiz < RBW = 100 kiz

Set the VBW > 3 X RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level.

10 If measured value exceeds limit, reduce RBW(no less than 3 kiz) and repeat.

Limit

According to §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 kilz 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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Test results

12V
802.11n(HT20)
Measured PDS(dBm/3kikz)
Limit(dBm/3kikz)
Frequency(Mk) 802.11n(HT20)
2412 -21.49
2437 -20.85 8.00
2462 -20.42
802.11n(HT40)
Measured PDS(dBm/3kikz) o
Limit(dBm/3kik)
Frequency(Mk) 802.11n(HT40)
2422 -23.72
2437 -23.35 8.00
2452 -23.70
24V
802.11n(HT20)
Measured PDS(dBm/3kikz)
Limit(dBm/3kik)
Frequency(Mk) 802.11n(HT20)
2412 -21.92
2437 -21.04 8.00
2462 -20.44
802.11n(HT40)
Measured PDS(dBm/3kikz)
Limit(dBm/3kiz)
Frequency(Mk) 802.11n(HT40)
2422 -24.13
2437 -24.06 8.00
2452 -23.54
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34. 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 kifz to
30 Mz Emissions.

Turn Table

EUT

(—‘ ? Coaxial

Power Cable 0.8m “—Cable

- o : [

Ground Plane

Power

EMI Receiver

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

Turn Table
im —4m
EUT
f f Coaxial
Power Cable 0.8m ] Cable

g— 3m ——— P 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 (fz to
the tenth harmonic of the highest fundamental frequency or to 40 (Hz emissions, whichever is lower.

Antenma
r tower
EUT | ! Horn
d antenna
4m /
( Spectrum
L‘ h analyzer
-
| o |
Turntable \
m Pre=amp 4 DEE
| | ]

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.

2. 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.

3. 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.

4. 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.

2. 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.

3. 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 0 degrees to 360 degrees to find
the maximum reading.

4. 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 /<1 GHz:
Span = wide enough to fully capture the emission being measured
RBW =100 Kiz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
pectrum analyzer settings for f =1 (lz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 Mk
VBW = 3 Mk
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

@@@@@@@@@@@@@@

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

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

RBW =1 Mk

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:

3 CIZACS

O

1) If power averaging (RMS) mode was used in step (B, 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.
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Note.
1. f<30 Mk, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dm/Ds)
f =230 Mz, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dw/Ds)

Where:
Fqs = Distance factor in dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or F4(dB)

Field strength(dB/V/m) = Level(dBxV) + CF (dB) + or DCF(dB)

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

Emissions below 18 iz were measured at a 3 meter test distance while emissions above 18 (lz

were measured at a 1 meter test distance with the application of a distance correction factor.

7. 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.

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

9. According to exploratory test no any obvious emission were detected from 9 kiiz 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.

bW

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 (kiiz)
0.490 ~ 1.705 30 24000/F (kltz)

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 M, 76 ~ 88 Mz, 174 ~216 Mz or 470 ~ 806 M.

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

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4



KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-20T0037
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (22 ) of (55)
www.kes.co.kr

Duty cycle

Regarding to KDB 558074 DO1_v05 r02, 6.0, the maximum duty cycles of all modes were investigated and
set the spectrum analyzer as below.

Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or

average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and
the number of sweep points across duration T exceeds 100.

Test mod Ton time Period Duty cycle Duty cycle Duty cycle correction factor
est mode (ms) (ms) (Linear) (%) (dB)
802.11b - - - 100 -
802.11g - - - 100 -

Duty cycle (Linear) = Ton time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
802.11n(HT20) 802.11n(HT40)

Spectrum 2 () :ml
Ref Level 20.00 @8m & RBW 10 MHz
40 dE @ BWT 10ms = VBW 10 Mz

Spectrum 2 () =
Ref Level 20.00 d8m & RBW 10 MHz
40 dB @ BWT 10 ms w VBW 10 Mz

[ [
B o WP PR VTR XY O B YYEYWETY VTR YRS 3 9 N Ve e ves s e O R G ROV TRRVR T WL T WP TR TR TR TR I UL T L&a-'-L'ﬁ,\L;_.'U’

20 dér

-30 dam -30 dam

40 ez -4 B
-7 diim; -7 diim;
CF 2,412 GHz 691 pts 1.0 ms/ CF 2,412 GHz 691 pts 1.0 ms/
B Ready | URRRRNAN) W8 2T B ) y]
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4



S @
Lown
OOf.

=
Z S °
2 qQ
Q n
o
mmr_u@
- n o
SEg
5] <
B M A

www.kes.co.kr

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea

s

Test results (Below 30 M)

Mode:

802.11(HT20)

3 meter

Distance of measurement:

Channel:

11 (Worst case)

Parallel

[dB(uv/m)]
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1.00 10.00
Frequency

0.10

0.01

No spurious emission were detected below 30 Mz
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Test results (Below 1 000 ME) — Worst case

Mode: 802.11(HT20)
Distance of measurement: 3 meter
Channel: 11 (Worst case)

Horizontal // Vertical

a1
100

F i 1 T TR 1 T | | T SFCCBMHz3m>
E i i RO i i i i R ———————— Limit{aF)
90 = T T T T T T T T T T T T T T <MNew Data>
E i i I A i | i i I ———— Spsctum(H.PK)
80 F T T T T —T T T T T T T — Spectrum{V,PK)
= | | | | | | | | | | | | | ' Final Item{H.QF)
o : : - e ! ! L I 1 L * Final ltem{V.0F)
wf L S (S T i i R -
T wf R — i i —— ——
T ef e : E NS N
Y S . e ol
4 ; 1 1 1 1 I :
0B e :
.'?0 :]0 I 50.00 I I 100.00 500.00 1000.00
Freguancy [MHz]
Final Result
No. Frequency (P) Reading c.f Resul t Limit Margin Height Angle Remark
aP QP Or
[Mz) [dB{uv)] [dB(1/m)] [dB(uV/m)] [dB{uV/m)] [dB] [em] [deq]
1 28.343 H 40.3 -22.8 17. 40.0 22.5 102.3 145.0
Z 1668.831 V 36.5 =25 .2 11.3 43.5 322 105.7 356.0
3 296,993 W 48.2 -19.9 28.3 46.0 1L 130.3 19.0
4 590.660 H 51.3 -11.4 39.9 46.0 6.1 120.3 9.0
h 599996 H 49 .4 -11.2 38.2 46.0 7.8 107.5  320.0
3} 600.118 ¥ 47.3 =112 36.1 46.0 9.9 112.7  358.0
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Test results (Above 1 000 ME)
12V
Mode: 802.11(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBuV) clect moge | @ (dB) (dB) (@BV/m) | (dBA/m) | (dB)
1073.22 47.47 Peak H -7.91 - 39.56 74.00 34.44
1328.70 54.95 Peak H -6.26 - 48.69 74.00 25.31
1 665.96 47.61 Peak H -5.54 - 42.07 74.00 31.93
4199.10 44 31 Peak H 5.07 - 4938 74.00 24.62
1034.02 46.74 Peak A\ -8.16 - 38.58 74.00 3542
1331.50 48.20 Peak Vv -6.27 - 41.93 74.00 32.07
1 850.34 42.99 Peak A\ -5.55 - 37.44 74.00 36.56
4290.60 41.27 Peak A\ 5.36 - 46.63 74.00 27.37
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) clect moge | @ (dB) (dB) (@BV/m) | (B@A/m) | (dB)
2363.44 41.96 Peak H -1.13 - 40.83 74.00 33.17
233590 42.79 Peak A\ -1.50 - 41.29 74.00 32.71
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
S ———— Gl GOl spectrum 4 (&) E‘_’l yectrum GOl . GOl spectrum 4 & FI‘_’l

Reef Laovel 07,00 Sy

& RBW 1 MHz

Reef Laovel 07,00 S0y

& REBW 1 MHz

At 10dE  SWT 1ms & VBW 2 MH:z  Mode Sweep Al 10dE  SWT 1 ms & VBW 3 MHz  Mode Sweep
@ 1Pk Man fl@ 1Pk pan
mz[1] V1.6 depy| ETRY]
50 diuy 1 50 diuy
Mif1] M1L1]
B oy B oy
70 d 70 d ¥
i
60 R 60 R
ol - T = ol p =
s ol it L 3 PO, P . s » .4 PO " " g
30 days 30 days
20 day 20 day
10 cif 10 diys
0 iy 0 iy
Start 2.3 GHz 691 pts Btop 2.41 GHz Start 2.3 GHz 691 pts Btop 2.41 GHz
Marker Marker
_Type | Ret | Tre | H-walue | T -vabue | Function_ | Function Result | _Type | Ret | Tre | H-walue | F-vabue | Function | Function Result |
M1 4] 2.31 GHz 43.08 dByY M1 4] 2.31 GHz 39.69 dByY
Mz 1 236344 GHz 41,96 dBpv Mz 1 2,3350 GHz 42.79 depv
M3 1 2.39 GHz 42,71 dBpv M3 1 2.39 GHz 41.86 dBuv
T T Heasur e BRRRRANED W8 4 i Hoasur ing-.  GRARARAED WO )

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7

KES

A4




s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Test report No.:

KES-RF-20T0037
Page (26 ) of (55)

Horizontal // Peak for 1 (i to 3 iz

Vertical // Peak for 1 Gz to 3 (i

r f r f
Spectrum % Spectrum 1%
Ref Level 57,00 dBuy & RBW 1 MHz Ref Level 57,00 dBuY & RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Made Auto Sweap b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
MA[L] 61 dipv| MA[L] 12.99 dBpv|
50 i, M1 360 GHZ 50 i, M1 1850340 GHZ
mif1] X [ v mif1] 1 B5.74 dBRY
B0 B 2408100 GHz B0 B 2408104 GHz
7 o | 7 o I
60 ries - | B0 diEs |
50 I 1 5 clnes -
VR Y WD % AT | ?‘.- i, 3 Al !
Aok o W Wiy b ] Lt NE—— i dbe o o r._.._.
0 d 0 d
20 di 20 di
10 d 10 d
0 dBu 0 dRu
Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
I-“MEC‘ I-“MEC‘
| _Type | Ref | Trc | X-value | vovalus | Function | Function Result | | _Type | Ref | Trc | Hovalue | v-walue | Function | Function Result |
(I | =Y 24081 GHz | L35 dBpv P M |1 2.40B104 GHz | BL.74 dBpv I
Mz | [ 1.07322 GHz | 47,47 dBpv Mz | [ 1.03402 GHz | 45,74 dBpY
M3 1 1.3287 Gz 54,95 dBpy M3 1 1,3315 GHz 48,20 dBpy
(i i 1.BB596 GHz 47,61 dipy M4 i 1.85034 Ghz 42,99 dBpv

. T T

.j il T rheasuring... T e _2

Horizontal // Peak for 3 Gz to 18 (iz

Vertical // Peak for 3 @z to 18 Gz
* [Svedame Ofepenme@) 00 7

Spectrum 2
Ref Level 07,00 Sy ® RBW 1 MHz
Al 10dE  SWT 60 ms & VEBW 3 MHz  Mode Swesp
@ 1Pk Max

Spectrum Z @] :l‘l{l}ll
Ref Level 07,00 @y ® RBW 1 MHz
Al 10 dE  SWT 60 ms & VEBW 3 MHz  Mode Swesp
@ 1Pk Max

Mif1] 1431 dBpv| Mi[1] 4127 dipv|

o0 oy 419010 GHzl 0 oy +, 20060 GHz|

T g 7 clegs

60 dRg- B0 dag-

a0 o a0 o

30 ol 30 ol

20 dliy pui f- 1T

10 o 10 o

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
—_— — —_— —

i | Measuring.., i Jh | Measuring.., 2

Horizontal // Peak for 18 (fz to 30 Gz

Vertical // Peak for 18 Gz to 30 (iz

Spectrurm 3 (%) 1=y
Ref Level 97.00 =2y & RBW 1 MHz
Attt 10 dB SWT 48 ms & VAW 3 MHz  Mode suto Swesp
@ 1Pk Max

Spectrum I (0 {=)
Ref Level 97.00 =T & RBW 1 MHz
Attt 10dE SWT 48 ms & VAW 3 MHz  Mode auto Swesp
@ 1Pk Max

D0 gy S0 oy
T oy T oy
B0 dag- B0 dag-
a0 o a0 o

Start 10,0 GHz 10001 pts
—_— e

il '
I i

Start 10,0 GHz 10001 pts
—_— e

il '
I i

Note.
1. No spurious emission were detected above 18 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11(HT20)

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BV/m) (@)
1116.09 46.46 Peak H -7.63 - 38.83 74.00 35.17
1329.87 34.59 Peak H -6.26 - 28.33 74.00 45.67
1 804.55 43.44 Peak H -5.60 - 37.84 74.00 36.16
4197.60 44.83 Peak H 5.06 - 49.89 74.00 24.11
1 160.08 43.96 Peak v -7.41 - 36.55 74.00 37.45
1335.87 43.54 Peak \% -6.26 - 37.28 74.00 36.72
1 800.55 42.73 Peak A% -5.61 - 37.12 74.00 36.88
3732.70 42.17 Peak v 3.47 - 45.64 74.00 28.36
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Horizontal // Peak for 1 (i to 3 (iz

Vertical // Peak for 1 Gz to 3 (i

r f r f
Spectrum Cl\l’:l Spectrum Cl\l’:l
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
M 12,79 dBpv| M 12,54 dBpv]
90 dieA i 1.329870 GHz 90 dieA 1.335870 GHz
Mil1] 'y 01,63 dBpV| Mil1] : B0, 76 dBpV|
B0 dBun ;W 2441960 GHz B0 dBun ﬂ 2.441960 GHz
cE | | R _ |
|
g [ | . [ |
B0 By | - B0 By | T
S0 = 1 50 diluiy = {
Wie o | L e W 3 I'1
gy i e, Ll oty Sl . TR OO NRS B NOWVN
20 d 20 clady:
20 di 20 dgs
10 d 10 dBu
0 dRu 0 dRu
Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
I.\larl:er I.\larl:er
| _Type | Ref | Trc | X-valug | vovalus | Function | Function Result | | _Type | Ref | Trc | X-valug | ¥-walue | Function | Function Result |
(I | =Y 244186 GHz | B1.63 dBpv P M | =Y 244186 GHz | B0.76 dBpv I
Mz | [ 1.1160% GHz | 45,23 dBuY Mz | [ 1.16008 GHz | 43,96 dBuY
M3 1 1.32857 GHE 42,79 dBpy M3 1 133587 GHz 43,54 dBpy
M4 i 1.B0455 Ghz 44.33 dipv M4 i 1.B0055 Gha 42,73 dipv

L 41 | Mwasurig.,. ..-.. " ]

.j il T rheasuring... ma-—:g

Horizontal // Peak for 3 Gz to 18 (iz

Vertical // Peak for 3 @z to 18 Gz

& RBW 1 MHz

@ RBW 1 MHz

specrumz [ SESSRRRSRC SR [
Ref Level U7.00 =Y
Attt
@ 1Pk Max

specrumz ) [ SpSSRRNSRC SR |
Ref Level U7.00 T
Attt
@ 1Pk Max

10 dE  BWT 60 ms & VBW 3 MHz  Mode Swesp 10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp
M1[1] b dipy| M1

0 oy +.10760 GHz| o0 oy

T g T g

80 o 80 o

0 B 1 a0 day -

30 A 30 AL

20 dliy 20 dliy

10 d 10 d

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
—_— e —_— e

i | Measuring.., i Jh | Measuring.., 2

Horizontal // Peak for 18 (fz to 30 Gz

Vertical // Peak for 18 Gz to 30 (iz

Spectrurm 3 (%) 1=y
Ref Level 97.00 =2y & RBW 1 MHz
Attt 10 dB SWT 48 ms & VAW 3 MHz  Mode suto Swesp
@ 1Pk Max

Spectrum I (0 {=)
Ref Level 97.00 =T & RBW 1 MHz
Attt 10dE SWT 48 ms & VAW 3 MHz  Mode auto Swesp
@ 1Pk Max

D0 gy S0 oy

T oy T oy

50 o 40 i

a0 o a0 o
(T GRS W ————s R U e -

i i il ——

30 diun 30 diun

pui f- 1T pui f- 1T

10 d 10 d

ﬁl 18.0 G:! 1021 pis : - 5(5 30,0 GHz ! ﬁl 18.0 G:! 1021 pis - 5(5 30,0 GHz !

I e & JL JTTHAAReTIN &

Note.
1. No spurious emission were detected above 18 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11(HT20)
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BN/m) (@)
1122.09 46.46 Peak -7.60 - 38.86 74.00 35.14
1417.06 34.37 Peak H -5.71 - 28.66 74.00 45.34
1 805.95 4331 Peak H -5.59 - 37.72 74.00 36.28
4 158.60 41.70 Peak H 4.94 - 46.64 74.00 27.36
1 158.68 44 .85 Peak A\ -7.42 - 3743 74.00 36.57
1 378.86 43.33 Peak A\ -5.99 - 37.34 74.00 36.66
1798.15 43.14 Peak A\ -5.60 - 37.54 74.00 36.46
4209.60 44 .90 Peak A\ 5.10 - 50.00 74.00 24.00
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBV/m) (dB/N/m) (dB)
2493.71 44 .82 Peak H 0.74 - 45.56 74.00 28.44
249427 4590 Peak A\ 0.75 - 46.65 74.00 27.35
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (&) :'-‘!?ﬂ Spectrum 4 () :'-‘!?ﬂ
Ref Level 97.00 oBuy &« RBW 1 MHz Ref Level 97.00 o8y &« RBW 1 MHz
. : - mM211] 1482 dBpy SR : : - M211] 45.00 dBpyY
90 dEy B0 dEy o 2.4942 z
:‘- i B T p— l,‘_."_,.;u P n.--uj'-bf—\-m.-a-q., " :‘- i H S T T URPY e, it .;,‘L.&_.‘_...\;._..J.l::,‘, - "
;I?:I:? ;!.4&2 GHz 691 pts Btop 2.51 GHz ;Ir:a-':l:? ;!.4&2 GHz 691 pts Btop 2.51 GHz
M:Vu;rl Ref | Tre | X \.:?Iue.c = | s v.:’r_::e. :l | Function | Function Result | M:Vu;rl Ref | Tre | X \.:?Iue.c = | s v.:_r_::e. :l | Function | Function Result |
2 erm 2 e low
bid T Heaserimne . QIR & il ] Nea,uﬂni.u_m
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Horizontal // Peak for 1 (i to 3 (iz Vertical // Peak for 1 Gz to 3 (i

r r f
e e o G C ¥
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Made Auto Sweap b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
ML) 13,10 dBgpsy| Mile] 82.35 dBpv|
50 i, . 1417060 GHz 50 i, e 2.4 ¥
Mil1] 3 B2.20 dBpV| mzi1] ] 4 BuY
B0 dBun- 257354 GHe B0 dBun- h 1.158680 GHz
e | | e | |[
B0 diy i 1 B0 diy i 1
0 degy - 0 By
W 1) WO ] M4 P 5
gt ) " k. " Tt oA gl o) ! TR
a0 a
0 d 0 d
20 di 20 deus
10 10
0 B 0 dRu
Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
I-“MEC‘ I-“MEC‘
| _Type | Ref | Trc | Hovalug | vovalus | Function | Function Result | | _Type | Ref | Trc | X-value | ¥owalus | Function | Function Result |
| T I 2 457364 Ghz | B2.23 dBpv | | 2 4573 Ghz | 82,35 dBpv I
Mz | [ 1.12208 GHz | 45,45 dBpY | Mz | [ 1.15B68 GHz | 44,85 dBuY
M3 1 141706 Gz 43,10 dBpy M3 1 137886 GHz 43,33 dBpy
M4 i 1.B0555 Gha 42,47 dBpv | [ me 1 1.79615 Gha 43,12 dBpv

._ T — Al T T

Horizontal // Peak for 3 Gz to 18 (iz Vertical // Peak for 3 @z to 18 Gz

FLovel 0700 @y & RBW 1 MHz FLovel 0700 @y @ RBW 1 MHz

10 dB BWT 60 ms & VBW 3 MHz  Mode Sweep 10dE  SWT 60 ms & VEBW 3 MHz  Mode Swesp

spectnum 2 0 | SR CY) (7 spectnm 2 & | SR C) (7
Rl Rl
Alt Alt
1Pk Max 1Pk Max

M1[1] 41,70 dipv| M1 400 dipv|
o0 i i +. 15860 GHz| 00 diss i +, 20060 GHz|
B0 iy 5O dgy
T g 3 i
50 o 40 i
a0 o - a0 dg— -
ST —— ' - PN I
LIRS ' ’
30 ol 30 ol
L 201 iy
10 o 10 o
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
T — —
J | Measuring.., y i | Measuring... 4

Horizontal // Peak for 18 (Hz to 30 (iz Vertical // Peak for 18 Gz to 30 (iz

Spectum 3 @ [=) Spectrum 3 @ |
Ref Level 07,00 dyy  RBW 1 MHz Ref Level 07,00 duy  RBW 1 MHz
Al 10 dB BWT 48 ms & VAW 3 Mdz  Mode suto Swesn Alt 10dE  BWT 48 ms & VBW 3 MHz  Mode suto Swesn
@ 1Pk Max @ 17k Max

20 gy 0 days
B0 day B0 day
T g T g
60 o 60 o
i 0 o
| T i SRR PR —————_ L PRI Y e LA S n—n———— e
30 RV 30 RV
20 oy 20 el
10 d 10 o
ﬁt 18.0 G:z 1021 pis : - St 30,0 GHz ! ﬁt 18.0 G:z 1021 pis - St 30,0 GHz !
L JL | Heakuring.., Eﬁﬂ % 4L JL | Measuring ==ﬂ % 4

Note.
1. No spurious emission were detected above 18 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11(HT40)
Distance of measurement: 3 meter
Channel: 03
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(Miz) @Bayy | T MO @) (dB) (dB) (@BV/m) | (@BiN/m) | (dB)
1 159.68 46.49 Peak H -7.41 - 39.08 74.00 34.92
1 380.06 42.82 Peak H -5.97 - 36.85 74.00 37.15
149545 41.03 Peak H -5.31 - 35.72 74.00 38.28
4191.60 45.90 Peak H 5.05 - 50.95 74.00 23.05
1072.09 43.10 Peak \% -7.92 - 35.18 74.00 38.82
1376.86 43.00 Peak \% -6.00 - 37.00 74.00 37.00
1502.25 40.47 Peak \% -5.30 - 35.17 74.00 38.83
3530.20 42.27 Peak \% 2.99 - 45.26 74.00 28.74
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
() (dBaV) ctect mode (H/V) (dB) (dB) (BN/m) | (BN/m) (B)
2 375.69 42.48 Peak H -0.96 - 41.52 74.00 32.48
2362.96 42.16 Peak \% -1.13 - 41.03 74.00 32.97
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (&) I El ! Spectrum 4 (&) @l
Ref Level 97.00 dBpv ® RBW 1 MHz Ref Level 97.00 dBpv ® RBW 1 MHz
ALL 108 SWT Lms & VBW 3 MH:  Mode Sweso ALL 10d8 SWT Llms & VBW 3MH: Mode Swesp
@ 17% May @ 17% May
o0 d ks 388 o0 d P o :
mif1] $0.91 dBpY mif1] a9 dBpv
B0 dBy 2 '|1-.I|-.J:IJ-‘M.— B0 dBi D '|]l|||'.1.?"'.r.'
&0 dby l,."l &0 dByy J.'I
04BN (X s Fi _|r. S0 UB T Mo i -'.
s | i N {1 eini cbegbisad . W
30 dB 30 dBs B
20 dBv 20 dBuv
;l:r: 2.3 GHz 691 pts Stop 2,41 GHz | ;lar: 2.3 GHz 691 pts Stop 2,41 GHz |
Marker Marker
Type | Bef | Tre | ®-valug | Y-value | Function | Function Result | Type | Bef | Tre | %-valug | Y-value | Function | Function Result |
M1 1 i 40.91 dBpv ML 2.31 39.57 depv
M2 | S 42.48 dBpY ] | S 42.16 dBpY
M3 1 42.24 dBpy M3 1 42,53 dBpy
i | measuring... MRRRSAN o 4|1 )i | measuring... MRRRAAE ™ P
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4




s

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea

www.kes.co.kr

Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Test report No.:

KES-RF-20T0037
Page (32 ) of (55)

Horizontal // Peak for 1 (i to 3 (iz

Vertical // Peak for 1 Gz to 3 (i

r f r f
Spectrum Cl\l’:l Spectrum Cl\l’:l
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
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| _Type | Ref | Trc | X-value | vovalus | Function | Function Result | | _Type | Ref | Trc | X-value | Y-walue | Function | Function Result |
(I | =Y 2.40E86 GHz | B0.77 dBpv P M | =Y 2.40E86 GHz | 79,68 dBpv I
Mz | [ 1.15968 GHz | 45,49 dBuY Mz | [ 1.07208 GHz | 43,10 dBpY
M3 1 1.38006 Gz 42,82 dBpy M3 1 1.37686 GHz 43,00 dBpy
M4 1 1.49545 GHz 41,03 dBpv M4 1 1.50225 GHz 40,47 dBpy

e e A

e I

Horizontal // Peak for 3 Gz to 18 (iz

Vertical // Peak for 3 @z to 18 Gz
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10 dB BWT 60 ms & VAW 3 Mdz  Mode Swesp
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10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp
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Rl
Attt
1Pk Max

specrumz ) [ SpSSRRNSRC SR |
Rl
Attt
1Pk Max

Mift]

4500 dispv]
£, 10160 GHz|

MLt

D0 gy B0 days
5 g 5 g
60 o 60 o

30 defar T g o
£ey
| s " PR I SR AT
w e i
30 daL 30 dau
pui f- 1T 20 dbys
10 d 10 d

JL

Start 3.0 GHz 10001 pts Stop 18,0 GHz Start 3.0 GHz 10001 pts Stop 18,0 GHz
(Stori 50 I (Stori 50 I
)i | Maasuring.., ] )i | Measuring... y
. .
Horizontal // Peak for 18 (fz to 30 Gz Vertical // Peak for 18 Gz to 30 (iz
Spectrum 3@ @ e Spectrum 3@ @ (=]
Ref Level 07,00 =2y & RBW 1 MHz Ref Level 07,00 =T & RBW 1 MHz
At 10dE  SWT 48 ms & VAW 3 MHz Mode Auto Sweep Al 10dE  SWT 48 ms & VBW 3 MHz  Mode auto Swesp
@ 1Pk Max @17k Max
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Note.

1. No spurious emission were detected above 18 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11(HT40)

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BV/m) (@)
1117.89 44 .43 Peak H -7.61 - 36.82 74.00 37.18
1296.67 44.64 Peak H -6.32 - 38.32 74.00 35.68
1 497.85 44 .42 Peak H -5.31 - 390.11 74.00 34.89
3000.70 42.97 Peak H 2.70 - 45.67 74.00 28.33
1 071.49 43.19 Peak \'% -7.92 - 35.27 74.00 38.73
1 247.88 42.87 Peak \' -6.66 - 36.21 74.00 37.79
1 459.85 41.19 Peak \'% -5.46 - 35.73 74.00 38.27
3747.70 42.35 Peak A\ 3.58 - 45.93 74.00 28.07
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Horizontal // Peak for 1 (i to 3 (iz Vertical // Peak for 1 Gz to 3 (i

r f r f
Spectrum a Spectrum 1%
Raf Lavel 57.00 dBuy = RBW 1 MHz Ref Lavel 57,00 dBuy - REW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
MA[L] MA[L] 11.19 dBpVY|
50 i, 50 i, 1 459850 GHz
Mil1] " a Mil1] 76,730 dBpv]
B0 iy 1, 2AZLTGD QHE B0 iy it 2AZLTE0 QHE
e | e |h‘1| |
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Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
I.Wlarl:er I.Wlarl:er
| _Type | Ref | Trc | X-valug | vwvalus | Function | Function Result Il | [ Type| ref | Trc | X-valug Il v-vale | Function | Function Result |
(I | =Y 242178 GHz | 77.89 dBpv (I | =Y 242176 GHz | 76.30 dBpv I
Mz | [ 1.11788 GHz | 44,43 dBpY Mz | [ 1.07148 GHz | 43,19 dBpy
M3 1 1.29667 Gz 44,64 dBpy M3 1 124788 Gz 42,87 dBpy
M4 1 1.40785 GH 44.42 dBpy M 1 1.45065 GH 41,19 dBpy
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Horizontal // Peak for 3 Gz to 18 (iz Vertical // Peak for 3 @z to 18 Gz

Spectrum 2 (%) Inq?l Spectrum Z (%) :l‘l{l}ll
Ref Lavel 07,00 8y & RBW 1 MHz Ref Lavel U700 d@py & RBW 1 MHz
Att 10 dE  BWT 60 ms & VBW 3 MHz  Mode Sweep Atk 10dE  BWT 60 ms & VAW 3 MH:  Mode Sweep
@ 1Pk Max @ 17k M
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Spectrum 3
Ruf Level U7.00 Sy & RBW 1 Mz
Alt 10 dE  BWT 48 ms & VBW 3 MHz  Mode suto Swesp
@ 17k Man
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Note.
1. No spurious emission were detected above 18 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11(HT40)
Distance of measurement: 3 meter
Channel: 09
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BN/m) ()
1 085.29 42.92 Peak H -7.81 - 35.11 74.00 38.89
1419.46 41.97 Peak -5.68 - 36.29 74.00 37.71
1842.02 42.40 Peak H -5.56 - 36.84 74.00 37.16
4218.60 42.69 Peak H 5.13 - 47.82 74.00 26.18
1160.08 43.75 Peak \% -7.41 - 36.34 74.00 37.66
1 288.87 41.95 Peak \% -6.37 - 35.58 74.00 38.42
1517.05 41.04 Peak \' -5.28 - 35.76 74.00 38.24
4209.60 44.59 Peak \'% 5.10 - 49.69 74.00 2431
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBwV) (H/V) (dB) (dB) (dB/V/m) (dB/V/m) (dB)
2 492.92 4431 Peak H 0.73 - 45.04 74.00 28.96
2 489.73 44.95 Peak \'% 0.68 - 45.63 74.00 28.37
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (@) | |‘F| Spectrum 4 (%) |F|
R Lowl B2.08 UBE; SWT 1 ms : :2: ; :::; Mode Sweep ::: et ReEE luﬁBEa; SWT 1 ms : :2: ; ::; Mode Sweep
:::( e [ m2[1] 2 (L) |. dBpy e { [TTES] i 14.94 dBpv
R mi[1] sl 1™ W. MLl .' “J-I.ul n‘_,l:s:\::.‘\:
;l:r: 2.452 GHz 691 pts Btop 2.51 GHz | ;l:r: 2.452 GHz 691 pts Btop 2.51 GHz |
[Marker [Marker
m::all Ref | m—.1| :-u:::;_ Y;‘;I::Bu\' | Function | Function Result | wml Ref | m—.1| :-u::-_a_ | Y;;;I::Bp\' | Function | Function Result |
- — | il | L emmaxl spa |
w ' Measuring. . ||||||-1 | L " ‘ Feasuring. . IIIIII-1 4
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Horizontal // Peak for 1 (i to 3 (iz

Vertical // Peak for 1 Gz to 3 (i

r r f
Spectrum " Spectrum Cl\l’:l
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
e ALL 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp e ALL 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Sweep
| |
M 11.97 dBpV| MA[L] 11,04 dBpv]
90 dieA 1419460 GHz 90 dieA 1.517050 GHz
M1l " 77,66 dBpv| Mi1] My 0,73 dEpv|
B0 B lfu 2A54950 GHz B0 B 2AS4950 GHz
70 i i 70 i
B0 oy t | B0 By |
| s i |
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v w ¥ i 4% N bipimil, L L
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0 dRu 0 du
Start 1.0 GHz 10001 pis Slop 3.0 GH: Start 1.0 GHz 10001 pis Slop 3.0 GH:
I-“MEC‘ I-“MEC‘
| _Type | Ref | Trc | X-value | vovalus | Function | Function Result | | _Type | Ref | Trc | X-value | v-walue | Function | Function Result |
(I | =Y 2. 454BE GHz | 77,66 dBpv [ M1 | =Y 2 454BE GHz | 78,73 dBpv
mz| I 1.0B52% Ghz | 42,32 dBpv | Mz| I 1.16005 GHz | 43,75 dBpv
M3 1 141946 GHz 41,97 dipy M3 1 1 2BEET GHz 4195 dBpy
M4 1 184202 Gz 42,40 dipv |l me i 1.51705 Gha 41,04 dbpv
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Horizontal // Peak for 3 Gz to 18 (iz Vertical // Peak for 3 @z to 18 Gz

FLevel 07,00 @y ® RBW 1 MHz
10 dB BWT 60 ms & VAW 3 Mdz  Mode Swesp

FLevel 07,00 Sy ® RBW 1 MHz
10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp

spectnum 2 0 | SR CY) (7 spectnm 2 & | SR C) (7
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Horizontal // Peak for 18 (Hz to 30 (iz Vertical // Peak for 18 Gz to 30 (iz

Spectum 3 @ [=) Spectrum 3 @ |
Ref Level 07,00 dyy  RBW 1 MHz Ref Level 07,00 duy  RBW 1 MHz
Al 10 dB BWT 48 ms & VAW 3 Mdz  Mode suto Swesn Alt 10dE  BWT 48 ms & VBW 3 MHz  Mode suto Swesn
@ 1Pk Max @ 17k Max
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Note.
1. No spurious emission were detected above 18 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BN/m) ()
1 033.10 45.16 Peak H -8.16 - 37.00 74.00 37.00
1421.86 43.52 Peak -5.67 - 37.85 74.00 36.15
1799.15 42.03 Peak H -5.60 - 36.43 74.00 37.57
4190.10 43.60 Peak H 5.04 - 48.64 74.00 25.36
1 040.70 4496 Peak A% -8.13 - 36.83 74.00 37.17
1375.26 42.77 Peak A% -6.02 - 36.75 74.00 37.25
1 807.75 42.30 Peak \% -5.60 - 36.70 74.00 37.30
4218.60 43.04 Peak \'% 5.13 - 48.17 74.00 25.83
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 368.37 42.35 Peak H -1.07 - 41.28 74.00 32.72
2371.40 41.04 Peak \'% -1.02 - 40.02 74.00 33.98
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 Spectrum 4 (%) Eﬂ
il P il P
— M2 | L M2 I|
90 diuN Mif1] PPN Mii1]
i T Y - o
;:;:'? .2.3 GHz 691 pts Btop 2.41 GHz ;:;:'? .2.3 GHz 691 pts Btop 2.41 GHz
T,r;rj Ret | Tre | H-walue | Tovalue | Function__ | Function Result | T,r;rj Ret | Tre | H-walue | T-value | Function__ | Function Result |
" o e " L AT
: by B — — | Measuring.., ) P : . - e | Measuring.., ) P
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Horizontal // Peak for 1 (i to 3 (iz

Vertical // Peak for 1 Gz to 3 (i

r f r f
Spectrum Cl\l’:l Spectrum Cl\l’:l
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
MA[L] 12.00 dipv| MA[L] 12,30 dBpv]
90 dieA M1 1.799150 GHz 90 dieA s 1.807750 GHz
Mil1] R B4.12 dBpV| Mil1] T 85,01 dBpV|
B0 B 2,400 160 GHz B0 B 2.409159 GHz
3 s |
B0 oy | B0 By |
|
= o, . | - Bzl — : |l
e PSSR RO, R 1 ; e :
oy b Uty ah = P T IPP TY Puogdr oy d s ST I L
B s 46 d
20 di 20 dgs
10 d 10 d
0 dRu 0 dRu
Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
I.Wlarl:er I.Wlarl:er
| _Type | Ref | Trc | *ovalue | vovalue | Function | Function Result | | _Type | Ref | Trc | Hovalug | v-walue | Function | Function Result |
(I | =Y 240916 GHz | B4.12 dBpv P M | =Y 2. 4D01EE GHz | BL.01 dBpv I
Mz | [ 1.0331 GHz | 45,16 dBuY Mz | [ 1,0407 GHz | 44,96 dBuY
M3 1 142186 Gz 43,52 dBpy M3 1 1.37526 Gz 42,77 dBpy
M4 i 179515 Gha 42,03 dipv M4 i 1.B0775 Ghz 42.30 dbpv

'- N T

.j il T rheasuring... ma-—:g

Horizontal // Peak for 3 Gz to 18 (iz

Vertical // Peak for 3 @z to 18 Gz

FLevel 07,00 @y ® RBW 1 MHz
10 dB BWT 60 ms & VAW 3 Mdz  Mode Swesp

FLevel 07,00 Sy ® RBW 1 MHz
10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp

specrumz ) [ SpSSRRNSRC SR |
Rl
Attt
1Pk Max

specrumz [ SESSRRRSRC SR [
Rl
Attt
1Pk Max

M11] 49,60 dipv| M1 43,04 dipv|

o0 oy £, 10010 GHz| 0 oy £, 21660 GHz|

T g T digs

50 o 50 o

a0 o - a0 o

30 ol 30 ol

20 dliy pui f- 1T

10 o 10 o

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
—_— — —_— —

i | Measuring.., i Jh | Measuring.., 2

Horizontal // Peak for 18 (fz to 30 Gz

Vertical // Peak for 18 Gz to 30 (iz

Spectrurm 3 (%) 1=y
Ref Level 97.00 =2y & RBW 1 MHz
Attt 10 dB SWT 48 ms & VAW 3 MHz  Mode suto Swesp
@ 1Pk Max

Spectrum I (0 {=)
Ref Level 97.00 =T & RBW 1 MHz
Attt 10dE SWT 48 ms & VAW 3 MHz  Mode auto Swesp
@ 1Pk Max

20 gy S0 oy
of- T T g

80 d 80 d

a0 o a0 o

e e NENE———h——— T i T S e
30 Dl 30 Dl

200 gl 20 iy

10 o 10 o

ﬁt 18.0 G:z 1021 pis : Stop 30,0 GHz ! ﬁt 18.0 G:z 1021 pis - Stop 30,0 GHz !

JL J e i ==ﬂ % 4 JL | Haasuring.-. Eﬁﬂ % &

Note.
1. No spurious emission were detected above 18 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode:

802.11n(HT20)

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BV/m) ()
1119.29 46.40 Peak H -7.61 - 38.79 74.00 35.21
1 380.06 42.77 Peak H -5.97 - 36.80 74.00 37.20
1 843.94 4231 Peak H -5.56 - 36.75 74.00 37.25
3747.70 42.83 Peak H 3.58 - 46.41 74.00 27.59
1119.29 45.53 Peak \% -7.61 - 37.92 74.00 36.08
1 380.06 43.90 Peak \% -5.97 - 37.93 74.00 36.07
1 849.34 43.65 Peak A% -5.55 - 38.10 74.00 35.90
3108.70 42.47 Peak v 3.66 - 46.13 74.00 27.87
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Horizontal // Peak for 1 (i to 3 (iz

Vertical // Peak for 1 Gz to 3 (i

r f r f
Spectrum Cl\l’:l Spectrum Cl\l’:l
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
ML) 12.31 dBpv| ML)
90 dieA 1.843940 GHz 90 dieA 1.B49340 GHz
Mif1] L B0, Mif1] M3 00,69 dBpv]
B0 dBun ﬂ B0 B .1 2440360 GHe
cE ! | o ! |
' | ‘ |
; - 50 e i -
| B ‘ Il
| iy T B ) y | ]
[— o 4 =Y ™ o
' 45 g e LT M il i~
20 d
20 di 20 di
10 d 10 d
0 dRu 0 dRu
Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
I-“MEC‘ I-“MEC‘
| _Type | Ref | Trc | X-value | vovalus | Function | Function Result | | _Type | Ref | Trc | X-value | vowalue | Function | Function Result |
[ M1 = 2 44036 Ghz | BO0.75 dBpv T ML = 2 44036 Ghz | B0.89 dBpv
Mz | [ 1.11578 GHz | 45,40 dBuY Mz | [ 1.11578 GHz | 45,53 dBuY
M3 1 1.38006 Gz 42,77 dBpy M3 1 1.38006 Gz 43,90 dBpy
M4 1 1.684394 GHz 42.31 dBpy M 1 1.84934 GHa 43.685 dBpy

L 41 | Mwasurig.,. ..-.. " ]

.j il T rheasuring... ma-—:g

Horizontal // Peak for 3 Gz to 18 (iz

Vertical // Peak for 3 @z to 18 Gz

FLevel 07,00 @y ® RBW 1 MHz
10 dB BWT 60 ms & VAW 3 Mdz  Mode Swesp

specrumz [ SESSRRRSRC SR [
Rl
Attt
1Pk Max

FLevel 07,00 Sy ® RBW 1 MHz
10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp

specrumz ) [ SpSSRRNSRC SR |
Rl
Attt
1Pk Max

M11] 42,843 dBpv| M1 4247 dipv|
0 oy 9, 74770 GHz| 0 oy A.10870 GHz|
T g T digs
50 o 50 o
a0 o - a0 o
M1 i
30 ol 30 ol
20 dliy pui f- 1T
10 o 10 o
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
—_— — —_— —
i | Measuring.., i Jh | Measuring.., 2

Horizontal // Peak for 18 (fz to 30 Gz

Vertical // Peak for 18 Gz to 30 (iz

Spectrurm 3 (%) 1=y
Ref Level 97.00 =2y & RBW 1 MHz
Attt 10 dB SWT 48 ms & VAW 3 MHz  Mode suto Swesp
@ 1Pk Max

Spectrum I (0 {=)
Ref Level 97.00 =T & RBW 1 MHz
Attt 10dE SWT 48 ms & VAW 3 MHz  Mode auto Swesp
@ 1Pk Max

D0 gy S0 oy
T oy T oy
50 o 50 o
a0 o a0 o

Start 10,0 GHz 10001 pts
—_— e

il '
I i

Start 18.0 GHz 10001 pts
o e

B St 30,0 GHz
|

" T
JL 1

&

Note.
1. No spurious emission were detected above 18 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BN/m) ()
1120.29 44 .44 Peak H -7.61 - 36.83 74.00 37.17
1417.86 43.87 Peak -5.69 - 38.18 74.00 35.82
1 849.74 43.55 Peak H -5.55 - 38.00 74.00 36.00
4218.60 43.06 Peak H 5.13 - 48.19 74.00 25.81
1120.69 4411 Peak A\ -7.60 - 36.51 74.00 37.49
1413.46 43.03 Peak A\ -5.72 - 37.31 74.00 36.69
1 842.94 41.09 Peak A\ -5.56 - 35.53 74.00 38.47
3735.70 42.66 Peak A\ 3.50 - 46.16 74.00 27.84
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBv) (H/V) (dB) (dB) (dBV/m) (dB/N/m) (dB)
249142 46.38 Peak H 0.71 - 47.09 74.00 26.91
2493.50 44 .34 Peak A\ 0.73 - 45.07 74.00 28.93
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4
e A T——— e T A T——
— M2 | L M2 I|
90 diuh- Mif1] ML Mii1]
;:;:'? .2.46 ? GHz 691 pts Btop 2.51 GHz ;:;:'? .2.46 ? GHz 691 pts Btop 2.51 GHz
T,r;rj Ret | Tre | H-walue | Tovalue | Function__ | Function Result | T,r;rj Ret | Tre | H-walue | T-value | Function__ | Function Result |
A R 11 A 2T i zmrras
— — S | T EEE— —rr
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Horizontal // Peak for 1 (i to 3 (iz

Vertical // Peak for 1 Gz to 3 (i

r f r f
Spectrum Cl\l’:l Spectrum Cl\l’:l
Ref Level 57,00 dBuy = RBW 1 MHz Ref Level 57,00 dBuY = RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
MA[L] M 12,04 dBpv|
50 i, : ) GHZ 50 i, : 1413460 GHz
M1l 3 2,00 dBpv| Ml 02,00 deyv|
B0 B h 2AS5IS0 GHz B0 B 2ASEIS0 GHz
B0 oy 1 60 dBy | i
| ! | !
I | A TO 4 I
Pt tamtitait b skl 4 Tty AR i . e L
| o [
20 di
10 d 10 d
0 dRu 0 dRu
Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
[ Marker [ Marker
| _Type | Ref | Trc | X-ovalue | vovalus | Function | Function Result | | _Type | Ref | Trc | X-ovalue | vowalue | Function | Function Result |
[ M1 = 2 4EE3E Ghz | B2.00 dBpv T ML = 2 4EE3E Ghz | 52,08 dBpv I
mMz| |l 1.12029 GHz | 44,44 dBpy Mz| IS | 1.1205% GHz | 44,11 dBpy
M3 1 141786 Gz 43,87 dBpy M3 1 141346 Gz 43,07 dBpy
(i i 184874 GHz 43,55 dipy M4 1 184784 GHz 41,00 dBpy

'- N T

.j il T rheasuring... ma-—:g

Horizontal // Peak for 3 Gz to 18 (iz

Vertical // Peak for 3 @z to 18 Gz

FLevel 07,00 @y ® RBW 1 MHz
10 dB BWT 60 ms & VAW 3 Mdz  Mode Swesp

FLevel 07,00 Sy ® RBW 1 MHz
10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp

specrumz [ SESSRRRSRC SR [
Rl
Attt
1Pk Max

specrumz ) [ SpSSRRNSRC SR |
Rl
Attt
1Pk Max

JL

M11] 49,06 dipv| M1 42.66 dipv|
0 oy +,2 1060 GHz| 0 oy #,73570 GHz|
T g T digs
50 o 50 o
a0 o - 0 gy
11 M1
M N MIﬁﬂW'W WWWM
30 ol 30 ol
pui f- 1T pui f- 1T
10 o 10 o
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
—_— — —_— —
,' Moasuring... i J' Moasuring... 2

Horizontal // Peak for 18 (fz to 30 Gz

Vertical // Peak for 18 Gz to 30 (iz

Spectrurm 3 (%) 1=y
Ref Level 97.00 =2y & RBW 1 MHz
Attt 10 dB SWT 48 ms & VAW 3 MHz  Mode suto Swesp
@ 1Pk Max

Spectrum I (0 {=)
Ref Level 97.00 =T & RBW 1 MHz
Attt 10dE SWT 48 ms & VAW 3 MHz  Mode auto Swesp
@ 1Pk Max

D0 gy S0 oy
T oy T oy
50 o 50 o
a0 o a0 o

Start 10,0 GHz 10001 pts
—_— e

il '
I i

Start 18.0 GHz 10001 pts
o e

" T
I | M

Note.
1. No spurious emission were detected above 18 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11(HT40)
Distance of measurement: 3 meter
Channel: 03
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BN/m) ()
1 124.69 44.32 Peak H -7.59 - 36.73 74.00 37.27
1 426.06 43.69 Peak H -5.65 - 38.04 74.00 35.96
1 840.34 42.44 Peak H -5.56 - 36.88 74.00 37.12
3000.70 42.51 Peak H 2.70 - 45.21 74.00 28.79
1085.49 43.49 Peak A\ -7.81 - 35.68 74.00 38.32
1423.26 41.90 Peak A\ -5.66 - 36.24 74.00 37.76
1 801.55 42.37 Peak A\ -5.61 - 36.76 74.00 37.24
4209.60 43.31 Peak A\ 5.10 - 48.41 74.00 25.59
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 347.20 42.26 Peak H -1.35 - 40.91 74.00 33.09
2 353.57 41.31 Peak A\ -1.26 - 40.05 74.00 33.95
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Seecruma - ®__ (]| (s e C NS Svciran 4 ® %]
:.'L‘ i e :.”‘ i T
] M2[1] Ma[1]
' mif1] i mif1]
50 " ,';II 50 » - _f
P, %) o bt . \ . F ; .\ " J’I\—\—‘*JI I - ¢ - poy: - | R— | [ J‘.!-l—‘-“rJl
;l?‘flfnl‘z.sl:Hz : z 691 pts 5(20 2.41 GHz ;l?::;.s(Hz z 691 pts 5(20 2,41 GHz
?\-p:r[ Ref | Tre | H-walue | T-walue |__Function | Function Result | M?yp:F[ Ref | Tre | H-walue | T-walue |__Function | Function Result |
7 DTt . T 7 A T
—T — e — T | T — e
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Horizontal // Peak for 1 (i to 3 (iz

Vertical // Peak for 1 Gz to 3 (i

r f r f
Spectrum Cl\l’:l Spectrum Cl\l’:l
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
ML) 12,44 dBpv| ML)
90 dieA 1.B40340 GHZ 90 dieA Mz
Mil1] 00,04 dBpV| Mil1] M 80,55 dBpV|
B0 dBun- 2.ABRIG0 GHe B0 dBun- h 2.ABRIG0 GHe
I
e | e |
l B0 diEs |
|
Do W4 I
= A . . Wi frosplbas il L] L L
v S s 1
0 d 0 d !
20 di 20 dgs
10 d 10 d
0 dRu 0 dRu
Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
I-“MEC‘ I-“MEC‘
| _Type | Ref | Trc | X-value | vovalus | Function | Function Result | | _Type | Ref | Trc | X-value | ¥owalus | Function | Function Result |
[ M1 = 2 40835 Ghz | E0.04 dBpv T ML = 2 40835 Ghz | BO,55 dBpv I
Mz | [ 1.12463 GHz | 44,32 dBpY Mz | [ 1.0B548 GHz | 43,49 dBpv
M3 1 142606 GHz 43,69 dBpy M3 1 142326 GHz 41,90 dBpy
M4 i 1.B4034 Ghz 42,44 dipy M4 i 1.B0155 Gha 42.37 dbpv

L 41 | Mwasurig.,. ..-.. " ]

.j il T rheasuring... ma-—:g

Horizontal // Peak for 3 Gz to 18 (iz

Vertical // Peak for 3 @z to 18 Gz

FLevel 07,00 @y ® RBW 1 MHz
10 dB BWT 60 ms & VAW 3 Mdz  Mode Swesp

FLevel 07,00 Sy ® RBW 1 MHz
10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp

specrumz [ SESSRRRSRC SR [
Rl
Attt
1Pk Max

specrumz ) [ SpSSRRNSRC SR |
Rl
Attt
1Pk Max

JL

M11] 42.51 dipv| M1 430,31 dipv|
0 oy 00070 GH| 0 oy +, 20060 GHz|
T g T digs
50 o 50 o
a0 o 1 a0y o |
M1
30 ol 30 ol
pui f- 1T pui f- 1T
10 o 10 o
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
—_— — —_— —
,' Moasuring... i Jh J' Moasuring... 2

Horizontal // Peak for 18 (fz to 30 Gz

Vertical // Peak for 18 Gz to 30 (iz

Spectrurm 3 (%) 1=y
Ref Level 97.00 =2y & RBW 1 MHz
Attt 10 dB SWT 48 ms & VAW 3 MHz  Mode suto Swesp
@ 1Pk Max

Spectrum I (0 {=)
Ref Level 97.00 =T & RBW 1 MHz
Attt 10dE SWT 48 ms & VAW 3 MHz  Mode auto Swesp
@ 1Pk Max

D0 gy S0 oy
T oy T oy
50 o 50 o
a0 o a0 o

Start 10,0 GHz 10001 pts
—_— e

il '
I i

Start 18.0 GHz 10001 pts
o e

" T
I | M

> Stop 50,0 GHz
#.
g &

Note.
1. No spurious emission were detected above 18 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11(HT40)

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BV/m) (@)
1119.09 43.48 Peak H -7.61 - 35.87 74.00 38.13
1 450.85 42.06 Peak H -5.50 - 36.56 74.00 37.44
1 844.42 42.48 Peak H -5.55 - 36.93 74.00 37.07
4218.60 44.09 Peak H 5.13 - 49.22 74.00 24.78
1163.68 45.54 Peak v -7.38 - 38.16 74.00 35.84
1379.86 42.99 Peak \% -5.97 - 37.02 74.00 36.98
1810.22 4241 Peak A% -5.59 - 36.82 74.00 37.18
4290.60 42.74 Peak v 5.36 - 48.10 74.00 25.90
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Horizontal // Peak for 1 (i to 3 (iz Vertical // Peak for 1 Gz to 3 (i

r f r f
e e e G Cer e e o G
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
e ate 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Sweep e ate 1008 SWT 10.1ms @ VBW 3 MHz  Made Auto Sweep
[#reree= [#reree=
M L] 12.06 dBpy| ML)
50 dileh 1 ASUBE0 GHz 50 dileh
mMil1] Wi 70,18 dBpv| Mi1] M
B0 o8- m 2421960 GHEz B0 o8- 7 2421960 GHEz
Iy | | | Iy |
| | 50 iy |
S0 digi+ I the |I.
4 dy Pt n
i B ...n.._.* Pt o da M L -l koo
w0 d 26 ik
20 deas 20 deas
10 10
0 s 0 s
Gtart 1.0 GHz 10001 pis Slop 4.0 GHz Gtart 1.0 GHz 10001 pis Slop 4.0 GHz
I.\larl:er I.\larl:er
| _Type | Ref | Trc | X-valug | vwvalus | Function | Function Result Il | [ Type| ref | Trc | Hovalus | vvalus | Function | Functlon Result |
(I | =Y 242186 GHz | 7818 dBpv | P M |1 242186 GHz | 77.95 dBpv I
Mz | [ 1.11909 GHz | 43,48 dBuY | Mz | [ 1.16368 GHz | 45,54 dBpv
M3 1 1 45088 GHE 42.06 dByv M3 1 137586 GHz 42,99 dByv
M4 1 1.64443 GH 42,48 dBpy L me 1 1.81023 GHa 42,41 dipy

.ﬁ n T || M e

Horizontal // Peak for 3 Gz to 18 (iz Vertical // Peak for 3 @z to 18 Gz

FLevel 07,00 @y ® RBW 1 MHz FLevel 07,00 Sy ® RBW 1 MHz
10 dB BWT 60 ms & VAW 3 Mdz  Mode Swesp

spectnum 2 0 | SR CY) (7 spectnm 2 & | SR C) (7
Rl Rl
Alt Alt
1Pk Max 1Pk Max

10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp

Mif1] 4009 dipv| M1 ALT4 dipv|
o0 i i +,2 1060 GHz| 00 diss i +, 20060 GHz|
5O diy 5O dgy
7 clegs 7 clegs
50 o 40 i
0 - a0 o
N———E———— '
30 ol 30 ol
pui f- 1T pui f- 1T
10 o 10 o
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
T — —
J | Measuring.., y i | Measuring... 4

Horizontal // Peak for 18 (Hz to 30 (iz Vertical // Peak for 18 Gz to 30 (iz

Spectum 3 @ [=) Spectrum 3 @ |
Ref Level 07,00 dyy  RBW 1 MHz Ref Level 07,00 duy  RBW 1 MHz
Al 10 dB BWT 48 ms & VAW 3 Mdz  Mode suto Swesn Alt 10dE  BWT 48 ms & VBW 3 MHz  Mode suto Swesn
@ 1Pk Max @ 17k Max

D0 gy B0 days
B0 iy B0 iy
T oy T oy
50 o 50 o
0 0

Start 18.0 GHz 10001 pts Stop 30,0 GHz Start 18.0 GHz 10001 pts Stop 30,0 GHz
o - — - - #. — — — - - #u
L I J i @ | L JL i o ]

Note.
1. No spurious emission were detected above 18 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11(HT40)
Distance of measurement: 3 meter
Channel: 09
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BN/m) ()
1114.89 45.47 Peak H -7.63 - 37.84 74.00 36.16
1 458.05 41.75 Peak -5.46 - 36.29 74.00 37.71
1841.42 42.06 Peak H -5.56 - 36.50 74.00 37.50
3.000.70 44.09 Peak H 2.70 - 46.79 74.00 27.21
1163.68 44.43 Peak \% -7.38 - 37.05 74.00 36.95
1379.86 42.47 Peak \% -5.97 - 36.50 74.00 37.50
1 808.82 41.44 Peak \% -5.59 - 35.85 74.00 38.15
4209.60 41.89 Peak \% 5.10 - 46.99 74.00 27.01
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dB/V/m) (dB/V/m) (dB)
2 490.57 44.86 Peak H 0.69 - 45.55 74.00 28.45
249225 44.92 Peak \'% 0.71 - 45.63 74.00 28.37
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (@) | |‘F| Spectrum 4 (%) |F|
R Lowl B2.08 UBE; SWT 1 ms : :2: ; :::; Mode Sweep ::: et ReEE luﬁBEa; SWT 1 ms : :2: ; ::; Mode Sweep
:i:( e { mz[1] = |'||r" :Ib :\tw :i:( e mz2[1] = |'|I'-":I:;:|:::E:|‘\t
_3_.:-'-“““--— —1 1) 24835000 GHz B0 B e — 24835000 GHz
70 By, E"\\I 0 By .\
;l:r: 2.452 GHz 691 pts Btop 2.51 GHz | ;l:r: 2.452 GHz 691 pts Btop 2.51 GHz |
[Marker [Marker
m::all Ref | m—.1| :-uzulll_a_ = | Y‘;;‘;I:TJBH\' | Function | Function Result | wml Ref | m—.1| :-u:::;: ‘if'é'?ia.,\- | Function | Function Result |
— = | - — |
)j T Tieasurng. GULLIE o 4L bj S e P
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Horizontal // Peak for 1 (i to 3 (iz Vertical // Peak for 1 Gz to 3 (i

r r f
e e o G C ¥
Raf Lavel 57.00 dBuy & RBW 1 MHz Raf Lavel 57.00 dBuy ® RBW 1 MHz
b att 1008 SWT 10.1ms @ VBW 3 MHz  Made Auto Sweap b att 1008 SWT 10.1ms @ VBW 3 MHz  Mode Auto Swesp
| |
M 1] 12,06 dipy| Mile] T8.18 dBpY|
90 dieA 1.841420 GHz 90 dieA 2.454950 GHz
Mil1] i 70,13 dBpY, mzi1] i 44,40 dBpv]
B0 dBun- 'i 2454950 GHz B0 B ﬂ\ 1163680 GHz
i i i | |
B0 des i | B0 des T |
" | . | |
o . = T | S0 diufbee o W |
s R 14 Py I e M |
AN e etnaibia st nsismabisn s i | (1% o TP it it -
0 diah 20 Bk |
20 di 20 deus
10 10
0 B 0 dRu
Start 1.0 GHz 10001 pts Slop 3.0 GHz Start 1.0 GHz 10001 pts Slop 3.0 GHz
I-“MEC‘ I-“MEC‘
| _Type | Ref | Trc | X-value | vovalus | Function | Function Result | | _Type | Ref | Trc | X-value | v-walue | Function | Function Result |
| T I 2 4545E Ghz | 78,13 dBpv | | 2 4545E Ghz | 78,18 dBpv I
Mz | [ 1.1148% GHz | 45,47 dBpv | Mz | [ 1.16368 GHz | 44,43 dBpY
M3 1 1.45B05 GHz 41.75 dBpy M3 1 1375986 GHz 42,47 dBpY
M4 1 1.64142 GHz 42,06 dBuY | [ M4 1 1.80883 GHz 41,44 dbpv

._ T — Al T T R

Horizontal // Peak for 3 Gz to 18 (iz Vertical // Peak for 3 @z to 18 Gz

FLevel 07,00 @y ® RBW 1 MHz FLevel 07,00 Sy ® RBW 1 MHz
10 dB BWT 60 ms & VAW 3 Mdz  Mode Swesp

spectnum 2 0 | SR CY) (7 spectnm 2 & | SR C) (7
Rl Rl
Alt Alt
1Pk Max 1Pk Max

10dE  BWT 60 ms & VAW 3 Mdz  Mode Swesp

M1[1] 14.09 dBpv| M1 41,89 dipv|
o0 i i 00070 GHz| 00 diss i +, 20060 GHz|
5O diy 5O dgy
T g 3 i
50 o 40 i
a0 o - a0 o
t 1
; . lvstpominnti s B, oy
" b
30 ol 30 ol
20 ol 210 diys
10 o 10 o
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
T — —
J | Measuring.., y i | Measuring... 4

Horizontal // Peak for 18 (Hz to 30 (iz Vertical // Peak for 18 Gz to 30 (iz

Spectum 3 @ [=) Spectrum 3 @ |
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Note.
1. No spurious emission were detected above 18 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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3.5 Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure

Band edge

ANSI C63.10 — Section 11.11

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
RBW = 100 kifz

VBW = 300 Kz

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

PN RO =

Out of band emissions
ANSI C63.10 — Section 11.11
1. Start frequency was set to 30 Miz and stop frequency was set to 25 (Hz for 2.4 (fz frequencies and
40 (fz for 5 Gz frequencies

2. RBW = 100 kiz

3. VBW = 300 kiz

4. Detector = Peak

5. Trace mode = max hold

6. Sweep time = auto couple

7. The trace was allowed to stabilize
Limit

According to 15.247(d), in any 100 klz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 klz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4



s

KES Co., Lt

d.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea

Tel: +82-31-425-6200 / Fax: +8
www.kes.co.kr

2-31-424-0450

Test report No.:

KES-RF-20T0037
Page (50 ) of (55)

Test results
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802.11n(HT40)
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. Cz.ihbratlon Calibration due.
interval
Spectrum Analyzer R&S FSv40 101002 1 year 2020.06.24
8360B Series Swept HP 83630B 3844A00786 1 year 2021.01.15
Signal Generator
Power Meter Anritsu ML2495A 1438001 1 year 2021.01.14
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2021.01.14
DC Power Supply HP 6674A US36370369 1 year 2020.06.24
Attenuator Keysight 8493C 82506 1 year 2021.01.14
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2021.02.15
Trilog-broadband | g~y R7BECK VULB 9163 714 2 years 2020.11.26
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK BBHA9170 9]?]73(%?0 2 years 2021.02.19
. . Wainwright
High Pass Filter Instrument Gmbh WHIJS3000-10TT 1 1 year 2020.06.24
Low Pass Filter Wainwright WLK1.0/18G-10TT 1 1 year 2020.06.24
Instrument Gmbh
Broadband Amplifier Schwarzbeck BBV9721 PS9721-003 1 year 2020.01.17
Preamplifier R&S SCUO01 100603 1 year 2020.11.25
Preamplifier AGILENT 8449B 3008A01742 1 year 2020.06.24
EMI Test Receiver R&S ESU26 100552 1 year 2020.04.09
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook Computer LG Electronics Inc., LGS53 306QCZP560949
Test Board N/A N/A N/A
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Appendix B. Test setup photos

Radiated

Blank

Blank Blank

The end of test report.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4





