s

KES Co., Ltd.
C-3701, 40, Simin-daero 365beon-gil,
Dengan-gu, Anyang-si, Gyeonggi-do, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www kes.co kr

Test report No.:

KES-RF-17T0049
Page (1 ) of (52)

TEST REPORT
Part 15 Subpart C 15.247

Equipment under test
Model name

FCCID

Applicant
Manufacturer

Date of test(s)

Date of issue

THINKWARE DASH CAM
F800

2ADTG-F800

THINKWARE CORPORATION
THINKWARE CORPORATION
2017.04.28 ~2017.05.08
2017.05.19

Issued to
THINKWARE CORPORATION
OFL., Samwhan Hipex, 240, Pangyoyeok-ro, Bundang-gu
Seongnam-si, Gyeonggi-do, South Korea
Tel: +82-2-589-9714 / Fax: +82-2-589-9100

Issued by
KES Co., Ltd.
C-3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 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 :

Kwon-se Kim
Test engineer

Jeff Do
Technical manager

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The test results in the report only apply to the tesied sample.

KES-P.5101-14 Rev. 1

KES Ad




s

KES Co., Ltd.

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

Test report No.:

KES-RF-17T0049
Page (2) of (52)

Revision history

Revision

Date of issue

Test report No.

Description

2017.05.19

KES-RF-17T0049

Initial

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

KES-P-5101-14 Rev. 1

The test results in the report only apply to the tested sample.

KES

A4




KES Co., Ltd.
C-3701, 40, Simin-daero 365beon-gil, Test report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0049
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (3 ) of (52)
www.kes.co.kr
TABLE OF CONTENTS
1. GENEIAl INFOIMELION ...ttt bbbt b bbb bbbt e bt bbb bbb s e et et n e bennenes 4
1.1. L I LTSt ] o] o o USRS 4
1.2. Q=S Ao 1 o U] U o) o OSSR 4
1.3. DEVICE MOGITICALIONS......eviiieiteice ettt b et b ettt et bbb n et 4
14. Information about derivative MOGEL ...........cooviiiiiiii et be e e e s sree 4
1.5. Frequency/Channel OPEIATIONS ...........ciieiieeie ettt ettt ettt b 5
1.6. WVOISE CASE A FALE ......iivviiiic et st te et e e e s ae e sae e e be e be et e eabeesbestaesteesteesbeesteennas 5
1.7. ACCESSOIY TNFOIMELION. ...ttt bbbttt 5
2. SUMMANY OF TBSES ...ttt bbbtk bbbk bbb bbb b ekt e Rt bbbt bt et b et et n e 6
Be ST TESUILS ... ettt bbbt s et bbbk e e H e s e e b bR R £ R E £ e R R Rt Rt Rt bt et e s b nn b b nne s 7
3.1 6 AB DANAWIALN ... sr e b e ar e ae e be e be et e beeaaenrae 7
3.2 OULPUL POWET ...ttt bbbkttt bt et E Rt bt e e e e et e bbbt b e e e e e nnennenreane s 11
3.3. POWET SPECEIAI ABNSILY .....cveiteecie ettt ettt sttt 13
3.4. Radiated restricted band and EMISSIONS..........ociiiiiiiereie e bbb sr e 17
3.5 Conducted spurious emissions & DANA BAQE ........ecvveiiiieiie e reenre s 46
Appendix A, MeasuremMeNt EQUIPIMENT ......ccviiieieeie et sie s esteeste e s e esteesteeteeseesseesteesteesteeseessaesseesseesteenseansesnsenseenes 51
APPENdiX B, TESE SELUP PROTOS ....vieiieeieiiie sttt st e e te et e et e e st e ste e teesteesteasaesseesaeesteenteeneesnsenreenes 52

KES-P-5101-14 Rev. 1

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The test results in the report only apply to the tested sample.

KES A4



s

KES Co., Ltd.

C-3701, 40, Simin-daero 365beon-gil, Test report No.:
Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0049
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (4 ) of (52)

www.kes.co.kr

1. General information

Applicant:
Applicant address:

Test site:
Test site address:

FCC rule part(s):
FCC ID:
Test device serial No.:

THINKWARE CORPORATION

9FL., Samwhan Hipex, 240, Pangyoyeok-ro, Bundang-gu

Seongnam-si, Gyeonggi-do, South Korea

KES Co., Ltd.

C-3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

15.247

2ADTG-F800

[] Production X] Pre-production [ ] Engineering

1.1 EUT description

Equipment under test
Frequency range

Modulation technique
Number of channels

Antenna type
Antenna gain
Power source

THINKWARE DASH CAM

2412 M, ~ 2462 Mi(11b/g/n_HT20)
2422 M, ~ 2452 Miz(11n_HTA40)

DSSS, OFDM

2412 Mtz ~ 2462 Miz(11b/g/n_HT20): 11ch
2422 M, ~ 2452 Miz(11n_HTA40): 7ch
Chip antenna

3.96 dBi

DC 12~24V

1.2. Test configuration
The THINKWARE CORPORATION THINKWARE DASH CAM FCC ID: 2ADTG-F800 was

tested per the guidance of KDB 558074 D01 v04. ANSI C63.10-2013 was used to reference the appropriate
EUT setup for radiated spurious emissions testing.

1.3. Device modifications

N/A

1.4. Information about derivative model

N/A
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1.5. Frequency/channel operations

Ch. Frequency (Mk) Mode
01 2412 802.11b/g/n_HT20
06 2437 802.11b/g/n_HT20
11 2462 802.11b/g/in_HT20
Ch. Frequency (Mk) Mode
03 2422 802.11n_HT40
06 2437 802.11n_HT40
09 2452 802.11n_HT40

1.6. Worst case data rate
1. Radiated emission and power line conducted emission were performed with the EUT set to transmit

at the channel with highest output power as worst-case scenario.
2. Worst-case data rates were:

802.11b: 1 Mbps

802.11g: 6 Mbps

802.11n_HT20: MCS0

802.11n_HT40: MCS0

1.7. Accessory information

Equipment Manufacturer Model Serial No. Power source
. THINKWARE
Rear view camera CORPORATION BCFH-200 - DC 5V from F800
External GPS THINKWARE
receiver CORPORATION ) ) From F800 GPS port
THINKWARE

Hardwiring cable

CORPORATION

KES-P-5101-14 Rev. 1
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Peak 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

KDB 558074 D01 v04 — Section 8.1 or 8.2
Used test method is section 8.1.

Section 8.1
1. RBW = 100 k.
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.

Nook~wd

Section 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 815.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2 483.5 Mk, and 5 725 ~ 5 850 Ml bands. The minimum 6 dB bandwidth shall be at least 500 kiz.
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Test results
6 dB bandwidth of 20 Mz bandwidth
Measured 6 dB bandwidth(Mi) o
Limit(Miz)
Frequency(Mtk) 802.11b 802.11g 802.11n
2412 10.06 16.57 17.80
2437 10.06 16.54 17.84 0.5
2462 10.06 16.57 17.80
6 dB bandwidth of 40 Mz bandwidth
Measured 6 dB bandwidth(Mt)
Frequency (M) 802.11n Limit(Mtk)
2422 36.46
2437 36.51 0.5
2452 36.45
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The test results in the report only apply to the tested sample.
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3.2. Output power

Test procedure

KDB 558074 D01 v04 — section 9.1.1 or 9.1.3
Used test method is section 9.1.3

Section 9.1.1
This procedure shall be used when the measurement instrument has available a resolution bandwidth that is gr
eater than the DTS bandwidth.

Set the RBW = DTS bandwidth.

Set VBW = 3 X RBW.

Set span = 3 X RBW

Sweep time = auto couple

Detector = peak

Trace mode = max hold

Allow trace to fully stabilize

Use peak marker function to determine the peak amplitude level

NG~ ®WDNE

Section 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.

Limit

According to §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.

According to 815.247(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
Measured output power (dBm)
. 2412 M 2437 M 2462 Mt
Peak Average Peak Average Peak Average
11b 16.89 14.35 16.70 14.18 16.57 14.08
11g 22.01 11.58 21.12 10.55 21.06 10.73
11n_HT 20 21.27 10.83 20.41 9.81 20.25 10.14
. 2422 M 2437 M 2452 Mz
Peak Average Peak Average Peak Average
11n_HT 40 20.07 9.28 19.66 8.84 19.88 8.99

KES-P-5101-14 Rev. 1
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3.3. Power spectral density
Test procedure
KDB 558074 D01 v04- section 10.2

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 kifz

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.

CoNOO R~ WDNE

Limit

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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Test results
PSD of 20 Mz bandwidth
Measured PDS(dBm) .
Limit(dBm)
Frequency(Mtk) 802.11b 802.11g 802.11n
2412 -15.58 -17.74 -18.01
2437 -16.10 -18.77 -18.67 8
2462 -16.63 -18.51 -18.42
PSD of 40 Mz bandwidth
Measured PDS(dBm)
Frequency(Mk) 802.11n Limit(dBm)
2422 -19.44
2437 -19.93 8
2452 -19.70
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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 kitz to

30 Mz Emissions.

Turn Table

l

EUT
Coaxial
Power Cable 0.8m ——Cable
}4 3m B T
Ground Plane
Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 M

to 1l (llz emissions.

Power Cable

EUT

Turn Table

0.8m

im — 4m

Coaxial

Cable

A

Power

—— 3m ——P

-

Ground Plane

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.

; Arntenm
g -~ fower
H
H
i
EUT | M Horn
¥ d antenna
4m
( E Spectrum
i I_[ A, analyzer
-
H I C ~
Turntable e iin \
Sm
r Pre-amp D%E
| | ]

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 and perpendicular of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from O 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.

SEEEEEEY

Spectrum analyzer settings for f <1 (ffz:

Span = wide enough to fully capture the emission being measured
RBW =100 kiiz

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

Spectrum 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 MM

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

PUELOE
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3.

Note.

©o 0w

Spectrum analyzer settings for f =1 Glz: Average

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

@ RBW=1 )i

® VBW=>3xRBW

@ 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.

(5 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.

f <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dm/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dm/Ds)
Where:

Fs = 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 Fq(dB)
Field strength(dBgV/m) = Level(dBV) + CF (dB) + or DCF(dB)
Margin(dB) = Limit(dBV/m) - Field strength(dBV/m)
Emissions below 18 Gz 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.
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.
The worst-case emissions are reported however emissions whose levels were not within 20 dB of

respective limits were not reported.
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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 (Mt) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F(kltz)
0.490 ~ 1.705 30 24000/F(kllz)

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 Miz, 174 ~ 216 M 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.
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Duty cycle

Regarding to KDB 558074 D01_v04, 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 mode Toz Hfsi;ne Pt(a;;(;d D(LIJ_tI);‘ ;:Z(r:)le Dut(;(/’ A(g/cle Duty cycle c?dr];)ection factor
802.11b 10.00 10.00 1 100 0
802.11g 10.00 10.00 1 100 0
802.11n(HT20) 10.00 10.00 1 100 0
802.11n(HT40) 10.00 10.00 1 100 0

Duty cycle (Linear) = Ton time/Period

DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

802.11b // Middle channel 802.11g // Middle channel
Spectrum {; Spectrum {;
RefLovel 20.86 dar  OFfsat 10,65 dB w RBW 10 MRz RefLovel 20.86 dar  OFfsat 10,65 dB w RBW 10 MRz
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10 10 B
o di o di
o o
20 of 20 of
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o o
50 Bm—- 1 1 y i 1 80 BBm—- |
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Marker Marker
- —_— — _—
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R - O
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Test results (Below 30 M)
Mode: 802.11b

Distance of measurement: 3 meter
Channel: 01 (Worst case)

Frequency Level Ant. Pol. CF Fd Field strength Limit Margin
(Mz) (dBwV) (H/V) (dB) (dB) (dBwV/m) (dBN/m) (dB)

No spurious emissions were detected within 20 dB of the limit

Horizontal Vertical
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Test results (Below 1 000 M) — Worst case
Mode: 802.11b

Distance of measurement: 3 meter

Channel: 01 (Worst case)

Horizontal

Vertical

o Level [dBuVim)

CISPRCLASS B

golevel (BuVim)

o
60}

50

CISPRCLASS B

oy —— ¥ 3; g "‘dh
‘*’ | i W Aoy
= 111 .
Rl | |
T T U3 100, 200  300. 400, S00.  600.  700.  800. 900 1000
Frequency (MHz} Frequency (MHz)
Read Ant Cable Preamp Limit Over
Read  Ant Cable Presmp Lisit Over Freq Level Level Factor Loss Factor Line Limit Remark Pol/Phase
Freq Level level Factor Loss Factor Line Limit Remark  Pol/Phase S S S N DU S N
Miz dBuV/m dBUWW dBim a8 dB dBuV/m dB
Wi ddV/m OV difm  d0  dD dD¥/m O 1 39.78 35.68 22.55 12.51 0.6 0.00 40.00 4.3 vertical
1 po 18.43 351 21.17 13.88 A.oh 0.0 40.08 -4.2 horizantal 3 144 46 3894 ;!;_.fl 88 1.23 b0 M#..HB ABZHb ;ertica}.
bl 195.87 32.64 20.38 18,91 1.35 #H.00¢ 40.806 -7.36 horizontal 4 158.84 30.75 20.96 8.49 1.38 @.806 40.80 -9.25 vertical
3 3174 1270 15.93 1481 1.9 9.00 47.08 -14.30 horizontal : :;g;‘; ii;g ﬁ;: iég‘; ;j; g-x :g-: 1;;: "CFE'}”i
= e s 5 i 2 ; : . .00 -13. vertica
4 600.36 17.76 15.91 15,386 2.55 0.00 47.80 -9.M4 ho_fzorrtal - 60036 36.97 1500 1998 255 .80 47.00 -10.87 St
5 6013 3.7 15.60 1946 2.68 0.00 47.08 9.4 horizontal 8 640.13 3759 1545 19.46 2,68 0.00 47.00 -9.41 vertical
9 742,95 3836 15.21 2.7 295 0.08 47.80 -B.64 vertical
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Test results (Above 1 000 M)
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1835.00 45.33 Peak H -2.71 - 42.62 74.00 31.38
2492.00 50.40 Peak H -0.03 - 50.37 74.00 23.63
1073.80 46.71 Peak \Y/ -8.67 - 38.04 74.00 35.96
1835.00 50.27 Peak Vv -2.71 - 47.56 74.00 26.44
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2387.57 47.77 Peak H -0.23 - 47.54 74.00 26.46
2346.24 45.29 Peak Vv -0.30 - 44,99 74.00 29.01
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 2 Spastrum 8" Spectrum 2 T—— s
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::_,I:_;‘A,.L T i LU s bt st Bt _:_.4;1‘_;',."_ | SPRPPONTY T SR ER T, B 5 PRGN Sy Sy RECRPRRTRS PSS S
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i i
%::::.:im-w wfp_n Stop 2 4% GHz ) %::::.:im-w wfp_n Stop 2 4% GHz )
r":1| Ref | Inr.l| mlmnln: . 1 “:!.;::;u'.' | Function | Functlon Result | r":1| Ref | Inr.l| mlmnlnf . 1 “:P:?;Su-; | Function | Functlon Result
LE] - 1 2.39 GHz 47.54 dapv — ul'm ‘ ﬁ LE] - 1 43.57 dapv J — -I'm ‘ ﬁ
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 4 ’?]?;ﬁ:i @

G0

=

Ref Level 107,00 cBuv - RBW 1 MHZ Raf Level 107,00 cBuv. - RDW 1 MH
o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
@17k view @17k view
M2(1] 50.40 dDpVv| M211] 50.27 dopv|
100 d8 2.49200 GHZ] 100 d8 1.83500 GHz]
1] F 45,33 digv] M1[1] 46.71 digv
o0 A L.BIS00 GHE, o0 A |' 107380 GHE,
B0 by 80 cb I
70 oy 70 oy
60 gy 60 gy
\
S0 by = LL‘ So T L’
G g ks I -
e S PRGNV [ . T o e " ORI WOTN [ [ pr TSR TP CSRPIES) POV | RPN [RRPDTOE| WPPRUTITS [ PV EOYOL ST ORI
40 by 40 iy
30 oby! 30 ohy
20 oBuv- 20 oBuv-
10 oBul/- T 10 oBul/- +
Btart 1.0 GHz 691 pts Btap 5.0 GHe Btart 1.0 GHz 691 pts Btap 5.0 GHe
Marker Marker
Type | Ref | Tre | stimulus | | Function | Function Result Type | Ref | Tre | stimulus | | Function | Function Result ]
N1 1 1,835 GHz 45.33 dayy N1 1 1.0738 GHz 46.71 dayy
[ 1 7,492 GHz S0.40 dByv [ 1 1,825 GH: S0.27 dByv
)i Rearurna. WIS W8 = )i meararnae QR O =
# #

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

Vertical // Peak for 3 G to 18 Gk

I3

Spectrum 2 (& Spectrum 2 (& I o
Rl Level 37,00 digh » RBW L MHz Ref Level 97.00 d2uv w RDW L MHz
e _ALL 10dE  SWT 50 ma & VBW 3 MHZ  Mode Auto Sweep e _ALL 10dE  SWT 50 ma & VBW 3 MHZ  Mode Auto Sweep
@17k view @17k view
S0 oBy S0 oBy
B0 diuy: B0 diuy:
70 dBus 70 B
40 dans 0 CBA-
et L I T E T, SRR W - I . o taran P e L o T TR O P * TN |
0 cn- aca e W A it it ety g Rteot] 40 i it .. W ot B i e iy ity M gl
30 CBA- 30 CBA-
10 By 10 By
0 diy 0 déy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker | Marker |
- ﬂ — — rﬂ_
Il Hew = (L] P Il Hei = [TTTTTY P

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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KES Co., Ltd. _
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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

(M) (dBaV) (HIV) (dB) (dB) (dB&V/m) (dB@V/m) (dB)

1835.00 45.97 Peak H -2.71 - 43.26 74.00 30.74
2341.50 46.50 Peak H -0.31 - 46.19 74.00 27.81
2509.40 49.63 Peak H 0.02 - 49.65 74.00 24.35
1131.70 47.32 Peak \Y4 -8.30 - 39.02 74.00 34.98
1835.00 48.95 Peak \Y4 -2.71 - 46.24 74.00 27.76
2347.30 46.30 Peak Vv -0.30 - 46.00 74.00 28.00
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gz to 3 Gl

T e G | | )

e,

Spectrum 4 (X[X) ﬁ :i L Spectrum 4 (X[X) L
Ref Level 107.00 s5uv - RBW 1 MHz Ref Level 107.00 s8uv - RBW 1 MHZ
o ALL 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep o ALL 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
[@17k View [@17k View
Ma(1] 49.637 dopVv| Mo[1] 46.00 dDpv|
100 dey 2.50940 GHz| 100 dey 2.34730 GHz|
M1l 4507 digv] M1l | 4732 diygV|
SO OBy 182500 GHE S0 o A 113170 GHz,
£0 dig B0 ey
70 cBg . 70 B
; il s |
€0 oy T ] €0 oy |
S0 By - - I = 50 cefif - JI
" " e madin ; \ |
RPN SRRy FIRPREIIY . SRR FYCOR SR B e CVPI R Pt e T S TSDEREE, TERPITRION | TV SR [y [ g S AP TN IR
40 difiy 40 iy
30 BN 30 it
20 oby 20 oby
10 diy 1 10 diy 1
start 1.0 GHz 591 prs Stop 3.0 GHz start 1.0 GHz 591 prs Stop 3.0 GHz
Marker | [markes |
Type | Ref | Tre | Stimulus | mesponse | Function | Function Result | Type | Ref | Tre | Stimulus | mesponse | Function | Function Result |
NI 1 1.835 Gz | 45,97 dauv H1| 1 1.1317 Ghz | 47,32 dapv
hn2 1 2.3415 GHz 46.50 dapy hn2 1 1.835 GHz 4B8.95 dapy
[E] 1 2.5004 GHz 45,63 dapy [E] 1 2.3473 GHz 46,30 dapv

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

Vertical // Peak for 3 G to 18 Gk

'_-'

M,

Spectrum 2 (& L Spectrum 2 (& I o
Rl Level 37,00 digh w RBW L MHz Ref Level 37.00 d2uy w RDW L MHz

po ALL 10dE  SWT 80 ms & VBW 3MHI  Mode Auto Swaep po ALL 10dE  SWT 50 ma & VBW 3 MHZ  Mode Auto Sweep

@17k view @17k view

S0 oBy S0 oBy

80 chuv- 80 chuv-

70 BB 70 dBu

80 et 0 CBA-

e e I B T a1 P O N | T, Y R S ,,-r'luq,k_ . et L i T T Il L VRS, VORI Ay At el ]
=l 2 oS - A ke o et [Nl o™ S s s il Nl A TV O, O Vi e P
30 CBA- 30 CBA-

10 By 10 By

0 diy 0 déy

Start 3.0 GHz 691 pts SNDE 18.0 GHz Start 3.0 GHz 691 pts SNDE 18.0 GHz
Marker Marker

Note.

1. No spurious emission were detected above 3 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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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) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1835.00 45.87 Peak H -2.71 - 43.16 74.00 30.84
2347.30 47.80 Peak H -0.30 - 47.50 74.00 26.50
1835.00 49.56 Peak \Y -2.71 - 46.85 74.00 27.15
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2484.85 52.62 Peak H -0.04 - 52.58 74.00 21.42
2485.49 47.64 Peak \Y -0.04 - 47.60 74.00 26.40
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
ez R — oo —o Gl o oo — =
@ 1Pk View - | @ 1Pk View |
100 diy==— 100 dBv— T
- M) e — M)
T aby- = ?: oy
70 0By 70 dyf
£0 dis—- T 60 s~ o i
SO By 3L - s 4 e ™ - ”‘ e T _h“ " —
30 By cBpN-
10 BB "I' 15 dy _rl.
%:;::‘Jb{-cHr h‘!l‘E‘ !ﬂ_ﬂE?..bl GHz ) %::e:.-‘b{-cHr 691 E‘ !ﬂ_ﬂE?..bl GHz )
r":|1| Ref | 'mll min;“;f.- — 1 Itn:_!'mnn: . | Function | Function Rosult | rw:ull Ref | 'mll atimulus _ 1 R“:Ep:".“::iu'.' | Function | Function Rosult
LE] - 1 2.5 GH2 40,58 dapv J — .“l'.-_‘ ﬁ N3 - 1 45,34 dapy J — nl'..n = ﬁ
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gz to 3 Gl

Spectrum 4 (X[X) ﬁ :i L Spectrum 4 (X[X) L
Ref Level 107.00 cBuv - RBW L MHz Ref Level 10700 douv - RBW | MHz
e att 10 0B SWT 2 mi @ VBW 3 MHZ Mode Auto Sweep o att 10 0B SWT 2 mi @ VBW 3 MHZ Mode Auto Sweep
@ 1Pk View @ 1Pk View
MzZ(1] 47.00 dDpv| M11] 4956 digiv]
100 de III 234730 GHz| 10 1. HAGD0 GH7|
M) | w5 AT digv) |
o0 dByv- 163500 GH| 90 s L
! l
80 oy T B0 CBu-
I
0 g T 70 diys T
. I |
00 by T ,l 80 ey |
1 |
S0 diy T JJ . v — ¥ il
WY DUSPUIN WRPIUSY NESTRE NPRRRRTTY b S | S (R T L N i i I J\
oy S FRCRPRUS o 4, i, et TtV T SUCPEL Y WPV IO IV W) 1| IIOEN T —n-w-w-"-r---‘J e S o O S
440 oy
30 by
30 B
20 CBUN-
20 cByA-
10 cBu- -
Start 1.0 CHz 691 pts Stop 3.0 GHz L0 diy
Marker Start 1.0 GHz 691 pls Stop 3.0 GHz
Type | Ref | Tre | Stimulus | |__Function__| Function Result ||| [marker |
N1 1 1,838 GHz 45.87 dBv Type | Ret | Trc | Stimulus | | Function__| Function Result |
N2 1 2.3473 GH2 47.80 dapv 1.835 G 40,56 dapy

)i e I

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

Vertical // Peak for 3 G to 18 Gk

3]
(%)

Spectrum 2

Ref Level 37.00 diyy - RBW L MHz

Ref Level 37.00 digv

Spectrum 2
w RBW L MHz

e att 10 0B SWT 50 ms & VBW 3 MHZ _ Mode Auto Sweep e att 108 SWT 50 ms & VBW 3MHz  Mode Auto Sweep

@ 1Pk View @ 1Pk View

0 cBh 0 cBh

B0 cBLN- B0 cBLN-

70 BB 0 dbiA

&0 CBuA- 60 cBgy-

! LW S W WP S LR e 4 s AR T S e ol L PP P Y T U ey (RPN [YCCTTY MU BTy A sy ot |
43 dBy Lo i ! Tt T e o Py T R 40 BN — D, ittt A Ut gttty e gt e
30 dhy- 30 dhy-

10 o 10 o

0 déy 0 déy

Start 0.0 GHz 691 pis Stop 16.0 GHz Start 0.0 GHz 691 pis Stop 16.0 GHz
Marker | Marker

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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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1835.00 4750 Peak H 271 - 44.79 74.00 29.21
2503.60 51.47 Peak H 0.00 - 51.47 74.00 22.53
1835.00 49.16 Peak \Y, 271 - 46.45 74.00 27.55
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2389.48 63.04 Peak H -0.22 - 62.82 74.00 11.18
2389.83 36.49 Avg H -0.22 - 36.27 54.00 17.73
2389.83 56.11 Peak \Y, -0.22 - 55.89 74.00 18.11
2389.31 34.04 Avg \Y, -0.22 - 33.82 54.00 20.18

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 2 p a8 - (%] Spectrum 2 p (%] (]38 £3
Ref Level 107,00 gBuv - RBW L MHz Ref Level 10700 dguv - RBW L MHz
b ALL 1008  SWT 1ms & VBW 3 MHZ Mode Auto Sweep b ALL 1008 SWT 1ms & VBW 3 MHZ Mode Auto Sweep
@17k view @17k view
w2(1] w2(1] 56.11 dbpv|
100 d8 Ao 100 d8 2.309830 GHz,
M1f1] f M1f1] oy
S0 o= [ 2 10000 Gl S0 o= F
B0 gy B0 gy
70 oBy & e 70 o8y
et " N
.5 Y
d »
e L

LRy PRRL LY

N WP R P

i B e s i

atimulus

Rosponse | Function |

Function Result

Type | Ref | Tre |
N1 1

atimulus

| mesponse | Function |

30 ol
20 oby oy
Fl Fl
10 dg 10 dg
start 2.3 GHz L91 pts Stop 2.42 GHz start 2.3 GHz L91 pts Stop 2.42 GHz
Marker | Marker |

Function Result

Type | Ref | Tre |
N1 1

| 43,45 dagv | 42,69 dauv
hz 2.36948 Gz £3.04 dBYV H2 2 56.11 dByv
N3 2,39 GHz B3.65 dBpy N3 55.7% dagv

- —
| Heasuring... W

m—
7 measunng.. GRMARAAED W ]
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Restricted band // Horizontal // Average Restricted band // Vertical // Average

Spectrum 3 (D] . (= [ = )] Spectrum (i) = Spectrum 3 (X[ . oo n (<
Ref Level 107.00 dBuy - RBW 1 MHx Raf Lovel 107.00 dBuy = RBW 1 MH:
AL 10d8 SWT 1ms = VBW 3 MH:  Mode Autc Sweep Alt 10dE  SWT Lms @ VBW 3 MHz  Mode sutc Swaap
Count 108/100 Count 100/100
(@1 Avgrwr (@ 1Rm Avgwr

| m211] 36.49 UBpY| | mM2(1) 34.04 dBpv|
100 dByv- T L UBYRN0 GHZ| 100 dBu - 2880210 GHZ|
1] 92.95 dupy| LRTRY ] a1 dipy|
B0 diuy 2.210000 GHz| 90 dau 2.310000 GHz
B0 B f === |l &0 d&i '
70 diy + 70 dy ||(
0 di :I 0 dB ]
50 dBy — S0 deyt #
P -
%0 dBypi— by %0 di
+0 By  ; +0 - o
'-g_fj""“:"‘"' s e I I Fam B e e
20 deys 20
; o -
F
10 doys S i !
| Start 2.0 GHz 691 pts Stop 242 GHz 691 pts Stop 2.42 GH
Marker ] |
Type | ket | Tec | Stimulus | ®esponsa | Function | Function Basult 1} _ype | mat | Tec | sthmulus | ®esponse | Function | Functlon Result ||
[T 1 2.31 GHz 3235 dBgv NI 1 2.31 GHz | 32 31 degv
2 1 2.38983 GMz 38,45 dByy N2 1 2.38931 GHz 34.04 dayy
5] 1 2.39 GHz 3686 dBUY | N3 1 2.39 GHz 35,30 BV

s T e G i JU ) ......n,.m__ m"ﬁ'
Horizontal // Peak for 1 @k to 3 Gk Vertical // Peak for 1 (& to 3 Gz

Spectrum 4 (EX) ﬁ :i o Spectrum 4 (EX) ﬁa o
Ref Level 107,00 cBuv - RBW 1 MHZ Rt Level 107.00 2ouv - RDW 1 MHz
At 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep At 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
1Pk View 1Pk View

Mz{1] 51,47 dipv| Mif1] 49,16 diyv|
100 dRuY . 2.50060 GHz| 10 1. HIS00 GHZ|
sa[1] AT.50 dipv]
o0 dByv- 163500 GH| 90 B Lt
B0 dBy- 80 du—- 1
70 days | 70 iy !
a | 31 1
60 dtys I E ” €0 dey I
l
| " I
50 dey { bl I 41 1L
TR WP S FPSRPTI PSRRI T SR P S T o I SR RS e )
jy Ranant P DN et o TEPER PR I S -\f.-hal-u...-)-vu-.\»./'\" nms ..;/J [, s L e
i i
50 dbys
0 clbh
20 CBUV:
20 CBy-
10 o —|- . -
Start 1.0 GHz 61 pts Stop 5.0 GHz L0 diy
Macker Slart 1,0 GHz 691 pls Stop 3.0 GHz
Type | Ref | Tre | stimulus | |__Function__| Function Result ||| [marker |
H| 1 1.83E Ghz 47.50 A8V | Type | Ref | Trc | Stirnulus | m | Function_ | Function Result |
NE 1 25036 GHz 51.47 dapv 1,825 GH 49,16 dapy

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 (lk
Spectrum 2 @I U:;-i Spectrum 2 @I U:;-i

Ref Laval 37.00 dapy - RBW 1 Mz Ref Laval 97 00 aapy - RBW 1 MHD
ALt 10 dBE  SWT G0 ms & VBW 3 MH:  Mode auto Sweep ALt 10 dBE  SWT G0 ms & VBW 3 MH:  Mode auto Sweep
1Pk View 1Pk View
GO i S0 A
€0 oy €0 oy
70 di—t= T 70
60 abyy- - T x 60 abyy-
inim T i . A TS R o Pers PR | : ;
35 s T ™™ i T (et L A S N [T R e L s O R P R T o o T T
20 oy 20 oy
20 oluN—1= T 20 B
17 OBy 17 OBy
O dEgv- 0 dBgv:
Start 3.0 GHz 691 E StoE 18.0 GHz Start 3.0 GHz 691 E StoE 18.0 GHz
Marker | Marker |

T T | f T e 1

Note.
1. No spurious emission were detected above 3 (fiz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 06

- Spurious

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(MEz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)

1835.00 46.09 Peak H -2.71 - 43.38 74.00 30.62

2480.50 53.34 Peak H -0.05 - 53.29 74.00 20.71

1835.00 48.68 Peak \% -2.71 - 45.97 74.00 28.03

Spectrum 4 (E5) W |5 Spectrum 4 (E5) W |5
Ref Laval 107,00 cBuy - RBW 1 MMz Ref Lavel 107,00 cBuy - RBW 1 MMz
At I0CE  SWI 2ms @ VBW 3 MKz Mode Auto Sweep At I0CE  SWI 2ms @ VBW 3 MKz Mode Auto Sweep
[@ 1Pk View [@ 1Pk View
MZI1] 53,04 dDpv] M 38,60 dBpy)
100 @@ 248050 GHE| 100 By 1.A3500 GHz|
M1f1] A6.09 dByY
o0 dagh ‘ 1.53500 GHz 0 dayv-
B0 dBv- i B0 diys |
| |
70 oV ill 0 s i
60 CBLN- | - P | ]
ot | 1, I
ATy 7 FEVEFSTASN PR RPN . ST ST ennne U Ny P W0 TH H 1 Tk
A0 - i s e i o ot U SEESEERERTS SENETUSS PN LT ISR CORPETRR SRETRT P e e a0 PSP PR
+0 BB -
20 ol
EET
o il
20 cBA-
10 chgpe—1- 1 - —
start 1.0 GHz 691 pts Htop 3.0 GHz 10 gl 1
Marker Start 1,0 GHz 691 pts Stop 3.0 GHz
Type | Ret | Trc | stimulus 1 | Function | Function Result ||| [marker 1
N1 1 1.875 GHZ 46,00 By Type | Ret | Tre | Stimulus | | Function | Function Result |
h2 1 2.4805 GHz £3.34 dapv N1 1 1.835 GHz 48.68 dapv
- — -
| Heasuring.. RENEREND e & ]l | Heasuring.. RENEREND e P
Ref Level 37.00 deu w RBW L MHz B
e att 10 0B SWT 50 ms & VBW 3 MHZ _ Mode Auto Sweep - -
@ 1Pk View @ 1Pk View
&0 by &0 by
B0 cBLN- B0 cBLN-
70 i 70 by
0 cBA- 0 cBA-
R TV SN Ry PV ) PRI RPN (VTSR TV T e fas WU T T I NV o L P P iy - o P R
40 dBy. < i g e e, oo bt AL M 40 gy = ot T A A Ml oy B P et R b
30 dhy- 30 dhy-
0 cige 0 cige
10 o 10 o
0 degn, 0 deg,
Start 0.0 GHz 691 pis Stop 16.0 GHz Start 0.0 GHz 691 pis Stop 16.0 GHz
Marker Marker
B - ﬁ B - ﬁ_
i | Measuring.. [TIIIT] 4| L i | Measuring.. [TIIIT] !

Note.
1. No spurious emission were detected above 3 (fiz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
1826.30 46.26 Peak H -2.80 - 43.46 74.00 30.54
2347.30 47.80 Peak H -0.30 - 47.50 74.00 26.50
1835.00 50.56 Peak \Y -2.71 - 47.85 74.00 26.15
2344.40 46.71 Peak \Y -0.31 - 46.40 74.00 24.60
2431.30 50.17 Peak \Y -0.14 - 50.03 74.00 23.97
2503.60 46.91 Peak \Y 0.00 - 46.91 74.00 27.09
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2484.30 59.52 Peak H -0.04 - 59.48 74.00 14.52
2483.74 43.59 Avg H -0.05 - 43.54 54.00 10.46
2483.58 51.70 Peak \Y -0.05 - 51.65 74.00 22.35
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 2 Spastrum (x| Spectrum - Spectrum 2 T—— O leBnactrm
L . : M2(1] : S : . : M2(1] : 51.70 ddpv|
i M) _i_fi--— s < M) ¥ Llh-!llll::l\f
70 OBy b = 70 OBy o
S ) o, |
60 div- ‘v:‘_ i 60 div- Cova 1 -
i i 91 ; i it 4 |
30 cBpN- 30 cBpN-
13 g rl. 10 dgh _rl.
%::::.4&& GHx h‘!l‘E‘ !N_GE 2.51 GHz J %::::.4&". GHx 691 E‘ !N_GE 2.51 GHz J
r":1| Ref | Inr.l| mirr;n:;:r - 1 “-"[:‘T;‘:;u'.' | Function | Functlon Result | r":1| Ref | Inr.l| “-"'p:;‘:;u'.' | Function | Function Rosult
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Specrum 3 | RRURMICTSeC)] [
Ref Lavel 107.00 dBuy = RBW 1 MMz
ALE 10d8  SWT 1Lms e VBW 3 MHz
Count 100/100

[@ 1Rm AvgPwr
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e
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10 d8,

Start 2,455 GHz
Marker
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L H 1
[ 1 2,483739 GHz 43,59 dByv
N3 1 2.5 GHz 38,70 gy

L Measuring... p

691 pts
| 1 |

Stop 2.51 GHz

Stimulus 1 Rasult |

24835 GHz

44,40 gy

N/A

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @ to 3 Gk

w ALl

Ref Level 107.00 cBuv

=

1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep

Spectrum 4 (EX) ﬁ:i L
Ref Level 107.00 cBuv - RBW 1 MHz
At 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
[@ 17k view

@ 1Pk View
Mz{1] 47.00 ddpv| Maf1] 46.91 dbpv|
100 dfy 234730 GHz| 100 dBuv- 250060 GHz
M) 4626 dingv| s3] 1 S0.56 dityv)
OO By 18260 GHe| S0 ciby 1.BFS00 GHz|
B0 dBy- | B0 sy~
70 oy
70 s I |
| '| &0 diy T
0 difg? w " s 19 L
i j i
50 diys — b it et eSO PR SRRV ) | [PRORNUIN ST s S i L e N S
! b 0 - R e s e o
RIS WU T PO SO P frorn o] J'u.-.\.,.,_._,.,‘.m__ P Pt 3 TGRSR WO g hve
40 gy
30 dBys
30 By 20 et
20 OB 1085
eyl | Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker |
Stovi 1y Solpt Stop. 2.0 vz Type | Ret | Tre | Stimulus | Response | Function | Function Result |
Marker | H | 1] 1.83 50.56 dapv |
Type | Ref | Trc | Stimulus | |__Function__| Function Result I nz| 1 46.71 dayv
N1 1 1.5263 GHz 46,26 dapv na| 1 50.17 dBpy
N2 1 2.3473 GH2 47.80 dapv L3 1 45,91 dapv
)¢ Feararna. WRALILLLD W )¢ Feamnne. MR W8
e (LIELE] & JL - ]

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 (lk

Spectrum 2

Ref Laval 37.00 dipy

= RBW L MHz

Ref Laval 37.00 dipy

Spectrum 2
® RBW 1 MHz

At 1008 SWT 90 ms @ VBW 3 MH:  Mode Auto Sweep At 1008 SWT 90 ms @ VBW 3 MH:  Mode Auto Sweep

1Pk View 1Pk View

%0 de 50 dig

B0 cby B0 dlys

70 digv 70 di

60 abyy- 60 abyy-
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Note.
1. No spurious emission were detected above 3 (fz.

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 mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
1837.90 45.81 Peak H -2.68 - 43.13 74.00 30.87
2494.90 53.77 Peak H -0.02 - 53.75 74.00 20.25
1832.10 47.16 Peak Vv -2.74 - 44.42 74.00 29.58
2347.30 48.63 Peak Vv -0.30 - 48.33 74.00 25.67
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2389.83 64.75 Peak H -0.22 - 64.53 74.00 9.47
2389.83 44.69 Avg H -0.22 - 4447 54.00 9.53
2389.65 60.85 Peak \Y/ -0.22 - 60.63 74.00 13.37
2389.65 38.23 Avg \Y/ -0.22 - 38.01 54.00 15.99
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 3 s N Bpe Spectrum 2 .r; Spectrum 3 pesCtrum Spectrum 2 ,r;
::\;: - 10 GB  SWT 1 ms & VAW 3 Mz Mode Auto Sweep ::\DI: — 10 GB  SWT 1 ms & VAW 3 Mz Mode Auto Sweep
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S0 iy / 2, 310000 GHz SO oby :
- -
£0 iy _,y' £0 iy ‘,-. - o
10 oin L 10 oin !
Start 2.3 GHz M 8222.42 GHz ) Start 2.3 GHz M 8222.42 GHz )
Marker Marker
r“::] Ref | |r:ll Stimulus ; | panse | Function | Function Result | r“::] Ref | e | Stimulus | "":f':??;uu | Function | Function Result |
[k} 1 &4, 28 dapy — — o N3 1 57.7% dagy — = o
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Restricted band // Horizontal // Average Restricted band // Vertical // Average

Ref Level 107.00 dBuy - RBW 1 MHx Ref Loeval 107.00 dBuY - RBW 1 Mz
AL 1048 SWT 1ms = VEBW 3 MHz Mode Auto Sweep ALt 10dE  SWT 1 ms = VBW 3 MHz  Mode Auto Sweep
Count 100,100

Cownt 100/100

[@17m AvgPwr 1Rm avgPwr
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| Start 2.0 GHz 691 pts Stop 242 GHz Start 2.0 GHz 691 pts Btop 2 42 GHz
Marker ] Marker |
Type | ket | Tec | Stimulus | ®esponsa | Function | Function Basult ] Typa | Rot | Tre | Stimulus | ®esponse | Function Function Result I} |
[T 1 2.31 GHz 32.82 dBgv [Ty [ - 2.31 GHz 3270 digy
2 1 2.38983 GHz 44.49 dBuy N2| | 1 2.38565 GHz 38.23 oy 1
5] 1 2.39 GHz 45,63 dBUY | N3 | % 2.39 GHz 38.37 dBgV |

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 @ to 3 Gk

Spectrum 4 &) ﬁa o Spectrum 4 (%) ﬁ:i =
Ref Level 107.00 cBuv - RBW L MHz Ref Level 10700 douv - RBW | MHz
att 1008 SWT 2 ms @ VBW 3MHz _ Mode Auto Sweep att 1008 SWT 2 ms @ VBW 3MHz _ Mode Auto Sweep
1Pk View 1Pk View
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N1 1 1.8379 GHz 45.81 dayv { N1 1 1.8321 GHz 47.16 dayv {
[ 1 24043 GHz 53.77 dapv [ 1 2.3473 GHz 4863 dapv

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 (lk

Spectrum 2 @I b2 Spectrum 2 @I -

Ref Laval 37.00 digy - RBW 1 Mz Ref Level 37.00 dipy - RBW 1 MHD
At 1008 SWT 90ms w VW 3 MH:  Mode auto Sweep At 1008 SWT 90ms w VW 3 MH:  Mode auto Sweep
1Pk View 1Pk View
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Note.
1. No spurious emission were detected above 3 (ffz.
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 Ant. Pol.
(i) (dBV) Detect mode (HV)

CF
(dB)

DCF
(dB)

(dB@V/m)

Field strength Limit

(dB@V/m)

Margin
(dB)

1811.90 45.86 Peak H

-2.95

4291

74.00

31.09

2536.80 50.52 Peak

0.12

50.64

74.00

23.36

-2.71

44.52

74.00

29.48

H
1835.00 47.23 Peak \%
2347.30 48.51 Peak \%

-0.30

48.21

74.00

25.79

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 ( to 3 (i

Spectrum 4 (3 | = Spectrum 4 (%) =
Ref Level 107,00 s8uY » RBW 1 MHz Rt Level 107.00 2ouv » RBW 1 MHz
o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
[@ 1% view [@ 1% view
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Markor Markor 1
Type | Ref | Tre Stimulus | | Function | Function Result Type | Ref | Tre Stimulus | | Function | Function Result I§
H1 1 1.B118 GHz 45,86 dB.V H1 1 1.835 GHz 47.23 dBv
nz 1 25268 GH2 50.52 dayv nz 1 2.3473 GH2 45,51 dapv
Jil Heasuring... Jil Heasuring...
)i T Reasoning W W 7] T Reasoning (X ]
- = lEErme [ Spectrum2z @ |= 3 F ()] Spne ()] Spectrum 2 (%) =
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Marker Marker
B - TR B - L
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T T reeries T ] i T earunne NRRARE =

Note.

1. No spurious emission were detected above 3 (fiz.
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 mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
1811.90 45.74 Peak H -2.95 - 42.79 74.00 3121
2347.30 46.57 Peak H -0.30 - 46.27 74.00 27.73
1835.00 47.78 Peak \Y4 -2.71 - 45.07 74.00 28.93
2344.40 48.31 Peak \Y4 -0.31 - 48.00 74.00 26.00
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2483.74 64.64 Peak H -0.05 - 64.59 74.00 9.41
2483.66 45.44 Avg H -0.05 - 45.39 54.00 8.61
2483.50 54.17 Peak Vv -0.05 - 54.12 74.00 19.88
2483.50 36.90 Avg Vv -0.05 - 36.85 54.00 17.15
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
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r“::] Ref | |r:ll stimulus ; | “"s?;“q‘;uu | Function | Function Result | r“::] Ref | e | stimulus — | panse | Function | Function Result |
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

e e B
Ref Level 107.00 dBuy - RBW 1 Muz
ALt 10d8 SWT 1 ms & VBW 3 MHz  Mode Autc Sweep
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5] 1 7.5 GHz 38.95 dBUY | N3 1 2.5 GHz 3476 dig
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @ to 3 Gk

Spectrum 4 (3 ﬁ:i L
Ref Level 107.00 cBuv - RBW 1 MHz
At 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
1Pk View

Spectrum 4 (3 ﬁ:i L
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1Pk View
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Note.
1. No spurious emission were detected above 3 (fz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 03
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1652.70 46.31 Peak H -4.48 - 41.83 74.00 32.17
2500.70 50.34 Peak H -0.01 - 50.33 74.00 23.67
1751.10 51.10 Peak \Y, -3.54 - 47.56 74.00 26.44
1835.00 49.38 Peak \Y, 271 - 46.67 74.00 27.33
2341.50 46.98 Peak \Y, -0.31 - 46.67 74.00 27.33
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2388.49 62.27 Peak H -0.22 - 62.05 74.00 11.95
2389.81 44.34 Avg H -0.22 - 44,12 54.00 9.88
2388.68 55.27 Peak \Y -0.22 - 55.05 74.00 18.95
2389.81 37.22 Avg \Y -0.22 - 37.00 54.00 17.00

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 3 Spectrum 3
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average
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Measuring...

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @ to 3 Gk
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Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 06

- Spurious

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(MEz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)

1811.90 46.10 Peak H -2.95 - 43.15 74.00 30.85

1736.60 47.23 Peak -3.68 - 43.55 74.00 30.45

\%
1835.00 48.36 Peak \% -2.71 - 45.65 74.00 28.35
\%

2347.30 48.12 Peak -0.30 - 47.82 74.00 26.18

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 ( to 3 (i
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Note.
1. No spurious emission were detected above 3 (fiz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 09
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2347.30 45.53 Peak H -0.30 - 45.23 74.00 28.77
1832.10 48.33 Peak \Y% -2.74 - 45.59 74.00 28.41
2347.30 46.17 Peak \Y% -0.30 - 45.87 74.00 28.13
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2488.11 61.31 Peak H -0.04 - 61.27 74.00 12.73
2484.05 46.04 Avg H -0.04 - 46.00 54.00 8.00
2484.54 52.34 Peak \Y% -0.04 - 52.30 74.00 21.70
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average
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Note.
1. No spurious emission were detected above 3 (fz.

2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 @k to 30 GHz) — Worst case
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01 (Worst case)
Horizontal Vertical
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Note.

1. No spurious emission were detected above 18 (lfz.
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35 Conducted spurious emissions & band edge

Test procedure

Band edge

KDB 558074 D01 v04 — Section 11.3

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 ki

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

N~ WD

Out of band emissions
KDB 558074 D01 v04 — Section 11.3
1. Start frequency was set to 30 Mk and stop frequency was set to 25 Gz for 2.4 (lz frequencies and
40 GHz for 5 (Hz frequencies
RBW = 100 kifz
VBW = 300 kifz
Detector = Peak
Trace mode = max hold
Sweep time = auto couple
The trace was allowed to stabilize

NoogkwN

Limit

According to 15.247(d), in any 100 kiz 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 kilz 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))
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Test results
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. qulbratlon cEllleTErEn
interval due.
Spectrum Analyzer R&S FSV30 100736 1 year 2017.07.06
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.06
8360B Series Swept HP 836308 3844A00786 lyear | 2018.01.23
Signal Generator
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.23
Pluse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.23
Attenuator Agilent 8493C 82506 1 year 2018.01.23
Loop Antenna ETS-LINDGRREN 6502 00148046 2 years 2019.01.05
T“'Og:t’gﬁﬁgba“d SCHWARZBECK VULB 9163 9168-714 2 years 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2019.02.15
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170550 2 years 2019.02.15
. . WAINWRIGHT
High Pass Filter INSTRUMENT WHJS3000-10TT 1 1 year 2017.07.04
Low Pass Filter WEINSCHEL WLKZ1.0/18G-10TT 1 1 year 2017.07.04
Preamplifier HP 8449B 3008A00538 1 year 2017.07.05
Preamplifier SCHWARZBECK BBV-9718 9718-246 1 year 2017.10.14
EMI Test Receiver R&S ESR3 101781 1 year 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2018.04.19
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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