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1. General information

Applicant: BNCOM CO.LTD

Applicant address: 1106, M-Techno Center, 46, Gongdan-ro 140beon-gil,
Gunpo-si, Gyeonggi-do, Republic of Korea

Test site: KES Co., Ltd.

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

Gyeonggi-do, 14057, Korea
IX] 473-29, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

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

FCC rule part(s): 15.247

FCC ID: 2APDI-BCM-LN300-AS

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

1.1. EUT description
Equipment under test  Bluetooth Module

Frequency range BLE 1 Mbps/2 Mbps : 2 402 Mz ~ 2 480 Mt

Model: BCM-LN300-AS

Modulation technique  BLE 1 Mbps/2 Mbps : GFSK

Number of channels 2402 Mz ~2480 Mz (BLE 1 Mbps/2 Mbps) : 40ch
Antenna specification  Antenna type : Pattern Antenna, Peak gain : -1.52 dBi

Power source DC3.3V
H/W Version 1.0
S/W Version 1.0

1.2. Test configuration

The BNCOM CO.LTD // Bluetooth Module // BCM-LN300-AS // FCC ID: 2APDI-BCM-LN300-AS
was tested according to the specification of EUT, the EUT must comply with following standards and KDB
documents.

FCC Part 15.247
KDB 558074 D01 v05 r02
ANSI C63.10-2013
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1.3. Derivative Model Information
N/A

1.4, Accessory information

Equipment Manufacturer Model Serial No. Power source

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

For all conducted test items :

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.59 + 10 = 10.59 (dB)

For Radiation test :

Field strength level (dBV/m) = Measured level (dBV) + Antenna factor (dB) + Cable loss (dB) — Amplifier
gain (B)

1.6. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test Below 1(H 4.40 B
(include Fundamental emission) Above 10 594 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2,

1.7. Frequency/channel operations

Ch. Frequency (M) Mode
LE 1 Mbps,
00 2402 LE 2 Mbps
LE 1 Mbps,
20 2442 LE 2 Mbps
LE 1 Mbps,
39 2480 LE 2 Mbps
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2. Summary of tests
SEGHIT [ Test description Test results
FCC Part 15 P
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC Conducted emissions Pass
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
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3. Test results
3.1. 6 dB bandwidth

Test procedure
ANSI C63.10-2013 - Section 11.8.2

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10-2013 - Section 11.8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 Kz, 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 Mz, 2 400 ~
2 483.5 Mk, and 5 725 ~ 5 850 Mk bands. The minimum 6 dB bandwidth shall be at least 500 kifz.
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Test results
Mode: LE 1 Mbps

Frequency(Mk)

6 dB bandwidth(Mi)

Limit(f)

2402

0.697

2442

0.703

2 480

0.701

>0.500
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Mode: LE 2 Mbps
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3.2. Output power
Test procedure
ANSI C63.10-2013 - Section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10-2013 - Section 11.9.1.3

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

ANSI C63.10-2013 - Section 11.9.2.3.2

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

Limit

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

Mode: LE
2402 Mk 2442 Mk 2480 Mi Limit
Mode Average Peak Average Peak Average Peak (dBm)
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

LE 1 Mbps 3.79 3.87 3.71 3.80 3.60 3.68 30.00
LE 2 Mbps 3.79 3.85 3.72 3.79 3.62 3.70 30.00
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3.3. Power spectral density

Test procedure

ANSI C63.10-2013 - Section 11.10.2

Test setup

EUT

Attenuator

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

Detector = peak.

SO D a0 T

Limit

Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.
Set the RBW to 3 kiz = RBW = 100 kilz

. Set the VBW > [3 X RBW].

Sweep time = auto couple.

. Trace mode = max hold.

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

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

Spectrum analyzer

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

Mode: LE 1 Mbps
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Mode: LE 2 Mbps

Frequency(Mk)

PSD (dBm)

Limit(dBm)

2402

-14.46

2442

-14.43

2480

-14.50

LE 2 Mbps

Spectrum = Spectrum L
Raf Leval 2,00 d8m & RBW 3 iHz Ref Leval .00 d8m - RBW 3 iHz
Ate ZSHE  BWT 6322 s @ VBW 10iH:  Mode Auto FFT Ate 2SR BWT 6322 s @ VBW 10EH:  Mode Auto FFT
TDF TDF
[ 1P Ma»! [ 1P MM
mil1] 14.46 dBn mil1] 14,40 dim|
o 2. 40199466 iHz| o 2441994710 GHz|
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s | i) | ot ety
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-40 df -40 das
-50 disan—f———— — — 50 gl ——f———
0 i 0 i
-70 dix -70 dix
a0 deen -0 dam
0 dis - 0 dis -
CF 2 407 GHz 10001 pts Span 1.720635 MHz CF 2 447 GHz 10001 pts Sgpan 1.707135 MHz
e o . 100 |
il | measuring.. @0 4 Il | measuring.. @RS 4
Spectrum ﬂ.?l
Raf Leval .00 d8m - RBW 3 iHz
Ate 2SR BWT 6321ys @ VBW 10EH:  Mode Auto FFT
TDF
[ 1P MM
[XITEN] 14.50 dBr
o 2479994800 GH:|
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i
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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

EUT

ﬁ f 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 M
to 1 Gz emissions.

Turn Table
1m —4m

EUT

{ T Coaxial
Cable

Power Cable 08m

al 3m . T

Ground Plane

A

Porver

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 (lz emissions, whichever is lower.

Ll

; Antenna
; o~ fower
i
i
i

EUT forsrlie 3my M p Horn
Y antenna
dm /

( E Spectrum
| I_[ A, analyzer
¢ i -

£ )
Turntable ‘s fin \
Sm
r Pre-amp D%E

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.
Test procedure below 30 Mk

1.

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

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

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

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

Test procedure above 30 Mk

1.

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

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

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

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

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

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

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

RBW =1 M

VBW >3 x RBW

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

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

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

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

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

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

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

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

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

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

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

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

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

CIZACIS)

3)

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

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

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

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

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

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

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

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

w

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

Frequency (Mk) Distance (Meters) Radiated (xV/m)
0.009 ~ 0.490 300 2400/F(kliz)
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 Mz, 76 ~ 88 Miz, 174 ~ 216 Mk 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,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:
KES-RF1-22T0016
Page (19) of (45)

wes@

Duty cycle
Regarding to KDB 558074 D01_v05 r02, 6. Measurements of duty cycle and transmission duration shall be

performed using one of the following techniques:

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

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

signal.
Mode Ton time Period Duty cycle | Duty cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
LE 1 Mbps 2.147 2.504 0.857 85.743 0.67
LE 2 Mbps 1.090 1.879 0.580 58.010 2.37
Duty cycle (Linear) = T,, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
LE 1 Mbps LE 2 Mbps
B et &ﬂ_ ’ =] il soecrum2 ® . =
<30 diw <30 dium i . I
40 dlien — d’ o S ek 40 diven
=70 o | 70 o
[cFzaa2 ooz 0001 pts |":'.Em_=;" TF 7,847 GHi nnn1 ps Toms/ |
ET:E. Bt | th:| lc-wl:l?-ew | ?-r:a:‘;ennn: | Function | Funection Basult | M":::e:_ Bat IToc!| ¥ \.’al;-e_":| | ?-:-a:iennn: | Function | Functinn Basult |
03 l\1," 1 2, -0, 36 d3 — o - . 03 r-l," 1 1 0.53 o8 —m " v
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Test results (Below 30 Miz)

Mode: LE 1 Mbps (Worst case)
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Parallel
Modsl £ Standard =
Made LE 1 Mbps Ant. Factor CAB1(+6 dB Al,) KOLAS
Operator KES
Famark
[dai{uv/m)]
1o B - H"‘hh-____
100 5 =
@ F =
80 ;
0 S |-
= ] [T
- T
= 50 ex,
wE AW A,
- : e N Sywm—
20 E
0k |
JE |
0.01 0.10 1.00 10.00 30,00
Freguency [hHz]
No. Frequency (P) Reading G.f Result Limit Margin Height Angle Remark
ap _ aP QP QP
[MHz] [dB(uw)] [dB(1/m)] (dB(uv/m)] [dB{uV/m)]  [dB]  [cm]  [deg)
1 0.2 H 30.9 19.5 50.4 100.1 49.7 100.0 207.3
2 0.440 H 26.7 19.6 46.3 9.7 48.4 100.0 316.7
3 0.613 H 21.0 19.9 40.9 71.9 31.0 100.0 238.2
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Test results (Below 1 000 M)

Mode:

LE 1 Mbps (Worst case)

Distance of measurement: 3 meter

Channel: 00 (Worst case)
Horizontal // Vertical
Madsl : Slandard : FCC Part. 15 Class B 3m
Mads > LE 1Mbps Ant. Factor T 461(+6 dB AlL) KOLAS
Sl:fe:ralar EI(ES
Ramark
[dBluv/m) ]
o 3
100
a0 z
g
o B
5 60 E
5 50 F L
a0 E ' -
- J& i %
20 (B £
= b Iobo i L
8 U..L+~ |
gﬂ;[} 50.00 100.00 50000 1000.00
Frequency [bAHx]
Final Result
No. Frequency (P) Reading g, f Result Limit Margin Height Angle Remark
(h ar P aP
[MHz ] [dB(uv)] [dB(1/m)] [dB{uv/m)] [dB(uV/m)] [dB] [cm] [deg]
1 187.868 H 45.2 .3 29.9 43.5 13.6 200.2 305.6
2 220120 ¥ 47 .6 153 32.3 460 £ N 949.8 214.9
3 221,939 H h2.7 -1h.2 TR 450 8.5 200.2 28B0.3
4 233.821 V 45.8 -14.6 < 46.0 14.8 99.8  140.2
5 239.520 H 51.1 -14 .4 36.7 460 9.3 99.89 288.5
G 2h3. 343 ¥ 41.9 -13.7 28.7 45.0 17.8 99.8B 285.7
¥ 264 013 H 46.4 mt 15 S W 4560 12.8 99.8 288.5
8 2i6.986 H 43.6 -12.7 30.8 46.0 151 99.9 315.2
9 3549.921 H 44 .4 -10.9 Lk 46.0 12,58 99.8 208.3
10 360,043 ¥ 38.3 -10.9 27 .4 45.0 18.6 149.8  304.8
1 448.070 W 358.0 -8.3 28.7 46.0 16.3 99.8 Z70.8
12 f31.431 ¥ 34.4 3.0 31.4 46.0 14.6 939.8 283.9

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.

wes@

www.kes.co.kr

Report No.:
KES-RF1-22T0016
Page (22 ) of (45)

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

Test results (Above 1 000 M)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB4V) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1 095.09 45.39 Peak Vv -10.66 - 34.73 74.00 39.27
1155.48 46.21 Peak H -10.33 - 35.88 74.00 38.12
2570.34 43.26 Peak H -2.15 - 41.11 74.00 32.89
2 623.34 42.56 Peak \Y -1.99 - 40.57 74.00 33.43
4 803.60 46.70 Peak H 4.85 - 51.55 74.00 22.45
4 803.60 38.78 Average H 4.85 0.67 44.30 54.00 9.70
4 803.60 40.37 Peak \Y/ 4.85 - 45.22 74.00 28.78
7 204.80 46.57 Peak H 9.72 - 56.29 74.00 17.71
7 204.80 40.69 Average H 9.72 0.67 51.08 54.00 2.92
7 204.80 43.55 Peak \Y/ 9.72 - 53.27 74.00 20.73
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MrHz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2 314.07 51.09 Peak Vv -3.09 - 48.00 74.00 26.00
2 323.34 45,18 Peak H -3.05 - 42.13 74.00 31.87
2 382.68 50.31 Peak \Y -2.80 - 4751 74.00 26.49
2 387.16 43.53 Peak H -2.78 - 40.75 74.00 33.25
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
S|It:(.'|ﬂ.lll1 E g 0115 BE a Sp T BI -1 L “‘ Sllt:(.'lﬂ.llll [ -brur = 0 S T B. g 1 U B‘
Raf Laval 01,00 =TT - RAW 1 MH2 Raf Lawal 0100 dRpy - RBW 1 MH2
Att OdB BWT 10.1ms & VBW IMH:  Mode Swaop Att OdB BWT 10.1ms & VBW 1 M- Mode Swaep
@ 1P Ma E ma-c =
0 diys - JII 0 dis i
&0 B JII. '] &0 dBu I:
50 dBy T i : : \ 50 dE 1 - uJ. -|L
30 alv 30 Al
20 dBuY 20 dBuy
:‘t I:‘Z 3 2“ Iﬂ{lDll it &1 405 GH; ::EI:‘Z "I‘i!“ IIN'IDI\ t: Ll 405 GH;
T‘.’:ﬁ::i-'!ﬂjl!.ﬁi fj:-:l;:,ﬂ Function | Function Rozult .T::%::: ,'?:'.-'.(JJ.'.E‘J _ = | Function | Function Besult B|
2 1 s3c3 Ay 2 1 2.390594 oMz i’
M3 45,18 ceyy M3 1 2,314074 GHz 51
L i | measuring..  @eosiiol ™y 4| L :‘: | Messuning... mﬁ
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 Gz to 3 Gz

= RBW 1 MH:

sreanms OSSN |7
Ral Lewal 91,00 by
1

= RBW 1 MH:

sreanms OSSN |7
Ral Lewal 91,00 by

OB SWT 10.1 ms & VBW 3 MH Maode Swaop ALt DoB  SWT 101 ms & VBW 3 MH Muode Swoop
| R !! 19k Man
M) Mz 1]
B0 By i B0 By g
70 70
£0 By 50 By
50 o . 0 my
¥
i i L TN Lty o S
- T o T e R
30 By 30
0 B — = m - i 0 B - . .
101 o 101 o
o ey 0 ey
Atart 10 aHz 10001 pis Stop 3.0 GHz Atart 10 aHz 10001 pis Stop 3.0 GHz
Marksr | Marksr |
Type | Ref | Tre | X-valug | v-weluw | Function | Function Result If Type | Ref | Tre | %-valug | ¥-welue | Function | Function Result 1l
| M1 1 L. 15548 CHz 46,21 gByy | | M1 1 L.O9509 GHz 45,39 By |
M2 1 257094 GHa 43,26 Byt M2 1 262394 Gha 42,56 0B

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

Vertical // Peak for 3 Gz to 18 Gk

e o — —— o
Spectrum Colisp | | [ spectrum al =
Raf Lovel 01.00 cBpv & RBW 1 MHz Raf Lovel 91,00 cBpY & RBW 1 MH:z
Ate D40 BWT E0m: & VBW 3MH2  Mode Sweap Att 040 BWT E0m: & VBW 3MH  mode Swaap
| D | OEED
= CEL — M21] 40,37 dBpv]
180360 OHz|
B0 By 1l 36 Y| B0 dBy 1] 43,55 dBpv|
720400 GHa2| 7.20480 GH2|
70 diggs 70 dBph-
60 dBys 60 dEw
=0 dew =0 B

20 diys 20 sy

10 diys 10 dEws

0 Bt 0 dbut

Blan 3.0 GHz 10001 pis Stop 18,0 GHz BLart 3.0 GHT 10001 pis Stop 16.0 0Hz
Markar | Markar |

Typa | ®et | T | ¥-walua | w-walm | Function | Function Rasult | Type | Ret | Trc | X-walua | wwahsm | Function | Function Rasult |
I wa | ] 7.2048 Ghz | 6,57 oV | I w1 7.2098 Ghz | 33.55 mpy | |

M2 1 4. 8036 GHZ 40,70 oY Mz 1 4 B036 GHz 40.37 dgyy

X T S
JL )] HMeasuring. .&é

X T
Il )] Heasuring.. ‘&é

Horizontal // Average for 3 Gz to 18 Gz

Vertical // Average for 3 iz to 18 (iz

Spectrum 2 (X f“-?l
Raf Leval 25,00 By & RBW 1 MHz2
At D48 BWT B0 m: & VBW 3 MMz
SGL Count 100/100

[@1Fm AvgPwr

Moda Swaap

0. By, mz{1] 20,78 depy|

mifL) 40,50 dBgV|

70 By 720630 GHZ,

60 dBu-

50 B

A0 deys,

10001 pts

Blan 5.0 GHz
el

[ Markar

| _Type | Ret | Tec |

Stop 18,0 GHz

¥-valus |
ML 1] 7.2063 GHz | 50,59 oAy |
M2 1 4. B036 GHzZ 38,78 cayy

.
- T

v-value | Function | Functinn Result |

N/A
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Mode: LE 1 Mbps

Distance of measurement: 3 meter

Channel: 20

- Spurious

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

(MHz) (dBwV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)

1125.29 45.68 Peak H -10.49 il 35.19 74.00 38.81
1154.08 44.40 Peak \Y; -10.34 il 34.06 74.00 39.94
1372.26 44.18 Peak \Y; -9.17 il 35.01 74.00 38.99
2 602.74 43.43 Peak H -2.06 il 41.37 74.00 32.63
4 884.60 41.37 Peak H 5.44 i 46.81 74.00 27.19
4 884.60 34.21 Average H 5.44 0.67 40.32 54.00 13.68
4 884.60 35.33 Peak \Y 5.44 - 40.77 74.00 33.23
7 326.30 46.66 Peak H 10.10 - 56.76 74.00 17.24
7 326.30 34.21 Average H 10.10 0.67 44.98 54.00 9.02
7 326.30 36.30 Peak \Y 10.10 - 46.40 74.00 27.60

Horizontal // Peak for 1 iz to 3 Gz Vertical // Peak for 1 (i to 3 Gz
(E— s OSSR eeeswees) [T | S oo OSsscesenne) 0 7
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Horizontal // Peak for 3 (i to 18 (& Vertical // Peak for 3 Gz to 18 Gk

Spectrum f (%) =l " 5 O Spectrum e = il =3 [m=
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Type | Ret | Trc | X -walua | Y-waln | Function | Functinn Result | Type | Ref | Trc | X-walug | wewalin | Function | Function Rasult |
ML 1] 7.3263 GHz | 26,56 capy | | | M1 1] 7.53268 Gz | 42,10 ey | |
Mz 1 4 246 GHz 41.37 cepv | me 1 4 EE46 GHz 41.04 cRuy
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Mode: LE 1 Mbps

Distance of measurement: 3 meter

Channel: 39

- Spurious

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

(M) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)

1033.30 46.06 Peak H -10.98 - 35.08 74.00 38.92
1299.47 47.75 Peak \Y -9.56 - 38.19 74.00 35.81
1766.62 46.05 Peak \Y -6.35 - 39.70 74.00 34.30
2565.94 43.62 Peak H -2.16 - 41.46 74.00 32.54
4 959.60 42.00 Peak H 5.99 - 47.99 74.00 26.01
4 959.60 34.61 Average H 5.99 0.67 41.27 54.00 12.73
4 959.60 42.38 Peak \% 5.99 - 48.37 74.00 25.63
7 438.80 4461 Peak H 10.37 - 54.98 74.00 19.02
7 438.80 38.10 Average H 10.37 0.67 49.14 54.00 4.86
7 438.80 43.04 Peak \% 10.37 - 53.41 74.00 20.59

- Band edge

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

(M) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2483.71 50.33 Peak H -2.40 - 47.93 74.00 26.07
2484.78 50.29 Peak H -2.39 - 47.90 74.00 26.10
2487.20 4223 Peak \% -2.38 - 39.85 74.00 34.15
249284 4231 Peak \% -2.36 - 39.95 74.00 34.05
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum al a a Spectrum Col (] (%]
Ref Leval 91.00 cBuY - RBW 1 MH:z Raf Lowel 21.00 dBpv - RBW 1 MHz
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Horizontal // Average for 3 Gz to 18 Gz

Vertical // Average for 3 iz to 18 iz

spectrum 7 (0 [ SRScEmES N CT] |

Raf Loval 85,00 cBuv - REW 1 MHz
At DdB  BWT B0 ms & VBW 3 MH:  Modae Sweap
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M1 [ 744003 GHz 38,10 iy
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Ready LUERTTETTN ) 4
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




wes@

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

Report No.:
KES-RF1-22T0016
Page (29) of (45)

Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 00
- 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)
1025.70 45,78 Peak H -11.02 - 34.76 74.00 39.24
1125.89 45.42 Peak \Y/ -10.49 - 34.93 74.00 39.07
2 595.14 44.00 Peak H -2.08 - 41.92 74.00 32.08
2597.74 43.87 Peak Vv -2.07 - 41.80 74.00 32.20
4 805.07 41.73 Peak Vv 4.86 - 46.59 74.00 2741
4 805.10 42.04 Peak H 4.87 - 46.91 74.00 27.09
4 805.10 31.22 Average H 4.87 2.37 38.46 54.00 15.54
7204.80 45.92 Peak H 9.72 - 55.64 74.00 18.36
7204.80 37.21 Average H 9.72 2.37 49.30 54.00 4.70
7 204.80 44,04 Peak \Y/ 9.72 - 53.76 74.00 20.24
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
232711 43.08 Peak Vv -3.04 - 40.04 74.00 33.96
2341.71 42.53 Peak H -2.97 - 39.56 74.00 34.44
2 363.27 49.94 Peak \Y/ -2.88 - 47.06 74.00 26.94
2 389.37 44.60 Peak H -2.77 - 41.83 74.00 32.17
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 Gz to 3 Gz
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T 1 1] 72048 GHE | 45,92 By | | | M1 1 1] 7. 2048 GHz | 44,08 BV | |
Mz 1 4.BOS1 GHZ 42,04 cRyy Mz 1 4.80507 GHz 41.73 dapv
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Mode: LE 2 Mbps

Distance of measurement: 3 meter

Channel: 20

- Spurious

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

(MHz) (dBwV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)

1 046.10 44.84 Peak H -10.92 - 33.92 74.00 40.08
1 055.49 44.94 Peak \Y; -10.87 - 34.07 74.00 39.93
1671.83 44.29 Peak H -7.09 - 37.20 74.00 36.80
2 596.34 44.26 Peak \Y; -2.08 - 42.18 74.00 31.82
4 884.60 41.80 Peak H 5.44 - 47.24 74.00 26.76
4 884.60 33.55 Average H 5.44 2.37 41.36 54.00 12.64
4 884.60 41.23 Peak \Y; 5.44 - 46.67 74.00 27.33
4 884.60 31.84 Average \Y; 5.44 2.37 39.65 54.00 14.35
7327.80 44.71 Peak H 10.11 - 54.82 74.00 19.18
7327.80 36.18 Average H 10.11 2.37 48.66 54.00 5.34
7327.80 44.29 Peak \Y; 10.11 - 54.40 74.00 19.60
7327.80 32.10 Average \Y; 10.11 2.37 44.58 54.00 9.42

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (iz to 3 Gz

& RBW 1 MH
08 SWT 10.1ms & VBW 3 M
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Raf Leval 01,00 diyy 2 Rl Leval 91,00 diy
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Marker Marker
Type | Ref | Tre | H-walum | v-walue | Function | Function Besult Il Type | kof | Tre | E-valug ¥-walun | Function | Function Hesult Il
M1 1 1.0461 GHz 44.84 By | M1 1 2.591 CHz 44.26 dByY |
M2 1 L.671683 G2 44,29 By M2 1 105549 GHz 44,04 0By |
N B T i N T
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3 @k to18 Gk

Peak for 3 Gz to 18 Gk
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/I Peak for
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M1 | 1] 7. 3278 GHz | 44,71 BpY | | | | 1] 7.32768 GHz | 44,79 oy |
iz 1 4 B246 GHz 41.50 cayv | Wz 1 4 B246 GHz 4173 v |
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Spectrum 2
Raf Leval 85,00 By - RBW 1 MHz
Att DdB  BWT 60 ms & VBW 3 MH2
SGL Count 100/100

Moda Swaap

® == Spectrom 2
Raf Lawval 85,00 :’Bp\c’ - RBW 1 MHz
Att Dd8 BWT 60 s & VAW 3 MH2

SGL Count 100,100

T

® |'7|

Moda Swaap

(@170 AvgPwr

(@17 AvgPwr

= mif1] 36,10 depv] = M1 92,10 depv]
0. By, ’ B0 By 12780 GHz
: ma{1] : m1] 91,04 dBpv]
70 g 70 B 4 AR450 GH
60 B 60 dByA-
50 s 50 dBys
40 diys T ) 40 dBy =
L - Fo—— P e e e
e . s Rl \.W
20 iy M g 20 ey | |t I ]
10 dEy 10 ey
0 dBp 0 dB
10 daa 10 ey
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Htop 18.0 GHz
. LR TR Y | E R Rl Ll P Stop s Do
| Markar | [ Markar |
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ML 1 1] 7.3278 GHz | 3. 18 ey | | | 1] 7. 527H Gz | 32,10 By | |
Mz 1 4 B4R GHz 33.55 cauv | "z 1 4 B246 GHz 31,34 iy |
il Ready W‘ p il Realy m_ﬂ 4

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




wes@

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

Report No.:
KES-RF1-22T0016
Page (33)of (45)

Mode: LE 2 Mbps

Distance of measurement: 3 meter

Channel: 39

- Spurious

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

(MHz) (dBwV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)

1042.70 45.88 Peak \Y -10.93 - 34.95 74.00 39.05
1125.09 45.16 Peak H -10.50 - 34.66 74.00 39.34
1342.47 44.42 Peak H -9.33 - 35.09 74.00 38.91
2602.54 43.37 Peak \Y -2.06 - 41.31 74.00 32.69
4 959.60 41.85 Peak \Y 5.99 - 47.84 74.00 26.16
7 441.80 43.41 Peak H 10.38 - 53.79 74.00 20.21
7 441.80 41.44 Peak \Y 10.38 - 51.82 74.00 22.18

- Band edge

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

(MHz) (dBuvV) (H/V) (dB) (dB) (dBV/m) (dBgV/m) (dB)
2 483.53 50.88 Peak H -2.40 - 48.48 74.00 25.52
2 484.39 50.12 Peak H -2.40 - 47.72 74.00 26.28
2 485.01 44 .47 Peak \Y -2.39 - 42.08 74.00 31.92
2 485.38 44.25 Peak \Y -2.39 - 41.86 74.00 32.14
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Test results (18 @ to 30 GHz) — Worst case

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00

Vertical Peak

Horizontal Peak

Spectrum 3 ()

= RBW 1 MHz

Raf Lavel 00,00 cBpl

)

Raf Lavel 90,00 cBpl

& RBW 1MHz

Spectrum 3

®

)

Att DdB  BWT 48 ms & VBW 3 MH2  Mode Auta Swaap Att DdB  BWT 45 ms & VBW 3MH:  Mode Auto Swasp
[@ 17 M [@ 17 Mas
0 By 80 dBuv
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&0 gBw
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10 B ——t—

20 e —

A0 ey

20 Ry e

10 dBui—1—

Ll LS

0 dEL

Etart 10.0 GHz 10001 pts Stop 50,0 GHz | Etart 18.0 GHz 10001 pts Stop 50.0 GHz |
il | reasuring.. ERAIRAEN 4 i | measurmg. ERARRENN 4
Note.
No spurious emission were detected above 18 (ffz.
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3.5. Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure

Band edge

ANSI C63.10-2013 - 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
Set the RBW = 100 kiz

Set the VBW = [3 X RBW].

Detector = Peak

Sweep time = auto

Trace mode = max hold

Allow trace to fully stabilize.

NG~ WD

Out of band emissions
ANSI C63.10-2013 - Section 11.11
1. Start frequency was set to 30 Mz and stop frequency was set to 25 Gz for 2.4 iz frequencies and
40 (Hz for 5 GHz frequencies
Set the RBW = 100 kiz
Set the VBW = [3 X RBW].
Detector = Peak
Sweep time = auto
Trace mode = max hold
Allow trace to fully stabilize.

No ok ow

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 kifz 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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LE 2 Mbps
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LE 2 Mbps
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3.6. AC conducted emissions

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiz to 30 Miz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

L. Conducted limit (dBuV/m)
Frequency of Emission (Mk) -
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00 - 30.0 60 50
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Test results

Hot Line
100
80
L 60 T
m
2 P11 -
£ -
E 40 ;
&
o |
L * #
2 L
-
I + . £
0
—— 1 ———t—t—t+—1 —
150k 300 400500 800 1M M M 4MSME B 1M 20M  30M
Frequency in Hz
Neutral Line
100
80
L 60T [~
7]
g )
T 40 +
H Y 5
o0 4
2071 * [ ]
I £ " s
&
i
150K 300 400500 800 1M M 3M AMEME B 10M 20 30M
Freguency in Hz

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



wes@

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

Report No.:

KES-RF1-22T0016
Page (43) of (45)

Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?rllitl;:?/:?n Calide:tion
Spectrum Analyzer R&S FSV40-N 102194 1 year 2022.06.18
SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2022.04.29
SIGNAL GENERATOR Anritsu 68369B 002118 1 year 2022.05.17
Power Meter Anritsu ML2495A 2010001 1 year 2022.04.29
Pulse Power Sensor Anritsu MA2411B 1911111 1 year 2022.04.29
Attenuator Mini-Circuits BW-S10-2W263+ 3 1 year 2023.01.17
Attenuator HUBER+SUHNER 6806.17.A - 1 year 2022.11.02
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2023.01.18
BILOG ANTENNA Schwarzbeck VULB 9168 9168-461 2 years 2022.12.22
Horn Antenna AH SAS-571 414 1 year 2023.01.18
Horn Antenna SCHWARZBECK BBHA9170 9?%;?0 1 year 2023.01.18
Amplifier NS 310N 401123 1 year 2022.06.07
PREAMPLIFIER HP 8449B 3008A00538 1 year 2022.06.21
BAR\I\?IQII_DI;B:'IAI\E'\IIQD SCHWARZBECK BBV9721 PS9721-003 1 year 2023.01.17
DC POWER SUPPLY AGILENT 6632B MY 43004090 1 year 2022.06.21
EMI Test Receiver R&S ESU26 100552 1 year 2022.04.01
LISN ENV216 R&S 101787 1 year 2022.12.27
EMI TEST RECEIVER ESR3 R&S 101783 1 year 2022.12.28
PULSE LIMITER ESH3-72 R&S 101915 1 year 2022.12.27
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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Appendix B. Test setup photos
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Appendix C. E.U.T photos

The end of test report.
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