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1. General information

Applicant: INTOPS CO.,LTD

Applicant address: 97, Saneop-ro, Gwonseon-gu, Suwon-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
X] 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: 2A383MMLFC2201

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

1.1. EUT description
Equipment under test MIKROKOSMOS MOOD LAMP

Frequency range 2402 Miz ~2 480 M (BDR/EDR)

Model BTEA21CIR709NNO

Modulation technique =~ GFSK, n/4DQPSK, 8DPSK

Number of channels 2402 Mz ~2480 Mk (BDR/EDR) : 79ch
Antenna specification ~ Antenna type : PCB Antenna // Peak gain: -0.84 dBi

Power source AC 120 V (AC/DC adapter 5V)
H/W version hybel.1
S/W version hybel.1

1.2. Test configuration

The INTOPS CO.,LTD // MIKROKOSMOS MOOD LAMP // BTEA21CIR709NNO //

FCC ID: 2A383MMLFEC2201 was tested according to the specification of EUT, the EUT must comply with
following standards and KDB documents.

FCC Subpart C 15.247
KDB 558074 D01 VV05r02
ANSI C63.10-2020
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1.3. Requirements for Bluetooth transmitter
15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

Pseudorandom frequency hopping sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels. The
hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the master;
the phase in the hopping sequence is determined by the Bluetooth clock of the master. The channel is divided
into time slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to
different RF hop frequencies. The nominal hop rate is 1 600 hops/s.

Equal hopping frequency use
The channels of this system will be used equally over the long-term distribution of the hopsets.

Example of a 79 hopping sequence in data mode:

45, 20, 55, 21, 30, 59, 39, 2, 24, 4, 18, 46, 23, 71, 73, 44, 53, 64, 68, 72, 33, 11, 50, 37, 70, 65, 3, 34, 66, 54,
51, 77, 35, 56, 38, 69, 19, 75, 58, 74, 00, 12, 9, 8, 13, 28, 6, 29, 42, 61, 22, 52, 1, 15, 47, 10, 49, 17, 31, 26,
14, 32, 5, 76, 60, 7, 62, 63, 41, 67, 40, 43, 28, 76, 78, 00 39, 59, 31, 58, 61, 46, 18, 25, 1, 29, 74, 45, 43, 66,
49, 71, 67, 75, 24, 55, 77, 70, 64, 56, 34, 53, 23, 36, 5, 54, 48, 51, 16, 15, 44, 47, 57, 42, 11, 63, 73, 60, 35,
27,7, 38,9, 52, 33, 13, 41, 68, 62, 8, 20, 4, 32, 26, 19, 6, 65, 10, 12, 30, 3, 17, 21, 72

System receiver input bandwidth

Each channel bandwidth is 1 M.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

15.247(9g): In accordance with the Bluetooth Industry Standard, the system is designed to comply with all of
the regulations in Section 15.247 when the transmitter is presented with a continuous data (or information)
system.

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not coordinate it channels
selection/ hopping sequence with other frequency hopping systems for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters.

1.4. Information about derivative model
N/A

1.5. Accessory information

Equipment Manufacturer Model Serial No. Power source
SHENZHEN AC120V/
ACIDC Adapter | | A\NNENGSHITONG | PHA-D21 ) DC5V,2.1A
USB Cable - - - -
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1.6. 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).
=0.53 + 10 = 10.53 (dB)

For Radiation test :

Field strength level (dB4V/m) = Measured level (dB/V) + Antenna factor (dB) + Cable loss (dB) — Amplifier
gain (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test Below 1(ifz 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,

1.8. Frequency/channel operations

Ch. Frequency (Mk) Rate(Mbps)

BDR 1 Mbps,
00 2402 EDR 2 Mbps,
EDR 3 Mbps

BDR 1 Mbps,
40 2442 EDR 2 Mbps,
EDR 3 Mbps

BDR 1 Mbps,
78 2480 EDR 2 Mbps,
EDR 3 Mbps
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2. Summary of tests
Reference Test description Test results
15.247(a)(1)(iii) 20 dB bandwidth Pass
15.247(b)(1) Output power Pass
15.247(a)(1) Channel separation Pass
15.247(a)(1)(iii) Number of channels Pass
15.247(a)(1)(iii) Time of occupancy Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.207(d) Conducted band edge and out of band emissions 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.
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3. Test results

3.1. 20 dB bandwidth

Test procedure
ANSI 63.10-2013

Test setup

EUT Attenuator

Test setting
1. Span = Set between two times and five times the OBW

2. RBW > 1 % to 5 %of the OBW
3. VBW > 3 * RBW

4. Sweep = Auto

5. Detector function = Peak

6. Sweep = Auto couple

7. Trace mode = Max hold

8. All the trace to stabilize

Limit
Not applicable

Spectrum analyzer

Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth(Miz)
2 402 00 0.809
2442 40 BDR 1 Mbps 0.807
2 480 78 0.807
2 402 00 1.295
2442 40 EDR 2 Mbps 1.295
2480 78 1.326
2402 00 1.298
2442 40 EDR 3 Mbps 1.299
2480 78 1.299
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3.2. Output power
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013 — Section 11.9.2.1 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

Test setting

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 factor is required.

Limit

According to 815.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kiz or the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mV.

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 M employing

at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 M
band: 1 Watt.

According to §15.247(a)(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.
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Test results

Frequency(Mk) | Channel no. Data rate(Mbps) Poﬁv\;errz?];m) Powz(ia(lgBm) Power Limit (dBm)
2 402 00 -1.41 -0.84 20.97
2442 40 BDR 1 Mbps -2.76 -1.84 20.97
2480 78 -3.31 -2.35 20.97
2402 00 -4.48 -1.62 20.97
2442 40 EDR 2 Mbps -4.54 -1.80 20.97
2 480 78 -5.83 -2.92 20.97
2 402 00 -2.15 1.12 20.97
2442 40 EDR 3 Mbps -2.60 0.45 20.97
2480 78 -3.60 -0.27 20.97
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3.3. Carrier frequency separation
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test Setting
1. The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

2. Span = wide enough to capture the peaks of two adjacent channels

3. RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best
identify the center of each individual channel.

4. Video (or Average) Bandwidth (VBW) > RBW

5. Sweep = auto

6. Detector function = peak

7. Trace = max hold

8. Allow the trace to stabilize.

Use the marker-delta function to determine the separation between the peaks of the adjacent channels.
Compliance of an EUT with the appropriate regulatory limit shall be determined. A plot of the data shall be
included in the test report.

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 M. Band may have
hopping channel carrier frequencies that are separated by 25 kiz or two-third of 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.
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Test results

Channel Separation Limit
Frequency(Mk) Channel no. Data rate(Mbps) MHzp Wi
(M) (M)
2442 40 BDR 1 Mbps 1.00 = 0.538
2442 40 EDR 3 Mbps 1.00 = 0.867
Hopping mode_BDR(1Mbps) Hopping mode_EDR(3Mbps)

Spectrum (o] Hpectrum |
Raf Laval 1.00 c8m & RBW 30 iHz Raf Level 1.00 c@m - RBW 30 kHz

f;: EdE  BWT 53.3 ys & VBW 100:H: Moda Auto FFT f:: CdE BWT 3.3 ys & VBW 100 tHz Moda Auto FFT

(@17 M [@1rs e

0 dee v ; ' O :-1.|'| Ay .\“rl[. | [l A S T A '\)l"""x,ﬂ'v‘" Pwnd "V““\nw iy
—zn“q/u\" -\‘_‘m J ) ,P | it .’“;.\., L3 ang lll‘lnnh.‘ - . 7.441 964500 G
LA L, Y M ¥ e

50 d 50 48

<60 dis <40 dim

=70 dbs =20 di

40 dis A0 die

-30 diem: -A0 dim

.GF 2447 GHz Iwﬂll. pts Eﬂn 3.0 MHz .GF 2 442 GHz ll‘lﬂl:lll EH Eﬂn 3.0 MHz

[ Marker | [ Markar |

Type | Ret | Tec | ¥ -walug | W-walug | Function | Function Rasult | | Type | Ret | Trc | ¥ -walua | w-wakin | Function | Function Rasult |

M1 | 2.4419430) GHz | -5.26 dBm | | M1 1 1] 24410646 GHZ | -6.A4 dBm | |
D2 Ml 1 993 8 iHz 0.03 d8 | 02 Ml 1 -1.0022 MHz 1,80 o3
i | measuring.. ll-l.i o 4 i | Feasuring.. _—l-.l [ 4
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3.4. Number of hopping frequency
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings.

1. Span: The frequency band of operation. Depending on the number of channels the device supports, it may
be necessary to divide the frequency range of operation across multiple spans, to allow the individual
channels to be clearly seen.

2. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or
the 20 dB bandwidth, whichever is smaller.

3.VBW = RBW.

4. Sweep = auto

5. Detector function = peak

6. Trace = max hold

All the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of the
adjacent channels.

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mz bands
shall use at least 15 hopping frequencies.
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Test results

Frequency Data rate(Mbps) Number of hopping frequency Limit
2402 ~ 2480 M BDR 1 Mbps 79 >15
2402 ~ 2480 M EDR 3 Mbps 79 >15
Hopping mode_ BDR(1Mbps) Hopping mode_EDR(3Mbps)
Spectrum |’E| Spectrum m_ J@
- " e —
[ ]
oA '*\qp.".;.npn[ ',‘:I}ﬁ A ;-‘iﬁ”'.*r;rq."n.*. .l]éw CAAS AN AN
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M T T T T
Spectrum |a Spectrum I@l
st — — —
0 dem ! | 0 dem |
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R - | l|__
=40 dBm Ill =40 dBm I.
500 ¢l i'h 500 el l%
!ﬁmcm 10001 pts Stop 7.4605 GHz . Iﬁwcm 10001 pts Stop 7.9685 GHz )
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3.5. Time of occupancy
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
1. The EUT must have its hopping function enabled.

2. Span = zero span, centered on a hopping channel

3. RBW shall be < channel spacing and where possible RBW should be set >> 1/ T, where T is the
expected dwell time per channel.

4. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The
trigger level might need slight adjustment to prevent triggering when the system hops on an adjacent
channel; a second plot might be needed with a longer sweep time to show two successive hops on a
channel.

5. Detector function = peak

6. Trace = max hold

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mk band,

the average time of occupancy on any frequency shall not be greater than 0.4 second within a 31.6
second period.

A period time = 0.4(s) x 79 = 31.6(s)

Time of occupancy on the TX channel in 31.6 sec
= time domain slot length x (hop rate + number of hop per channel) x 31.6
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Operation mode: GFSK , 1/4-DQPSK, 8DPSK

el e Frequency Dwell time Timecfa%c;;piﬁn;{ g getche L Limit for time o_f occupancy on the
(Mtz) (ms) (ms) Tx channel in 31.6 sec (ms)
DH1 2442 0.402 128.64 400
DH3 2442 1.660 265.60 400
DH5 2442 2.907 310.08 400
2-DH1 2442 0.412 131.84 400
2-DH3 2442 1.666 266.56 400
2-DH5 2442 2.913 310.72 400
3-DH1 2442 0.414 132.48 400
3-DH3 2442 1.665 266.40 400
3-DH5 2442 2.916 311.04 400
Note:

Normal Mode

DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 128.64 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) = 79] x 31.6(s) = 265.60 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) = 79] x 31.6(s) = 310.08 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 131.84 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 266.56 (ms)
2-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 310.72 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 132.48 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 266.40 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 311.04 (ms)
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3.6. Radiated restricted band and emissions

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

30 Mz Emissions.

Turn Table

EUT

r‘ ? Coaxial

Power Cable 0.8m M——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 Mz
to1l Gz emissions.

Turn Table
1m —4m
EUT
{ T Coaxial
Power Cable 08m l Cable

al 3m [ T

Ground Plane

Perver

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 Gz emissions, whichever is lower.

Ee—=1

; Antenma
; -~ ower
i
i
i

E”T M 3m W p HEI]'I'.I
Y antenna
b /

( E Spectrum
; I_[ h analyzer
$ i -

[ )
Turntable g Im \
Sm
r Pre-amp 4 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 Mz

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 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 M

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 0 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 Mz
VBW = 3 i
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

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

7. Spectrum analyzer settings for f =1 Glz: 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:

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.

3 BLoe

CISASIS)
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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:

Fs = 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)

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

4. Emissions below 18 (lz 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.

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.

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 (xzV/m)
0.009 ~ 0.490 300 2400/F(kifz)
0.490 ~ 1.705 30 24000/F(kifz)

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_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.
. . Duty cycle
Mode Ton time ez Duty cycle | Duty cycle | ¢, rection factor
(ms) (ms) (Linear) (%) (dB)
BDR(1 Mbps) 2.978 3.755 0.793 79.308 1.01
EDR(3 Mbps) 2.978 3.755 0.793 79.308 1.01
Duty cycle (Linear) = T,, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
BDR (1 Mbps) EDR (3 Mbps)
Spectram = Spectrum E
e ] T | fom 1 [p {1 T
B | B
T [ iy o Nl D - s i
CF 7,447 GHz 10001 pts l.ﬁ% CF 7,447 GHz 10001 pts I.n&
MH“T:;: Ref Incll X wm—.eﬂ.»r.g | r.-:::;eﬂnn. | Function | Function Result | MHNT::{ Ref Incll “alll-.eﬂm | \r-r:::eﬂnn: | Function | Function Basult |
03 M," 1 3,755 m 0.29 d8 — — - 0z M,?{ -2.52 o8 ' — — -
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Test results (Below 30 Miz)

Mode: EDR
Distance of measurement: 3 meter
Channel: 00(Worst case)
Parallel
Modeal Standard . ;
IMode Ant, Factor + 461 [+5 dB At.) KOLAS
:j}b.e.ra.tcr KES
Ramark '
[@Biuvim]]
180 &
20 i
110 E
100 £
50 E
80 [
E™
S 0 =g =
3 60 ; N 4
SE-E ? I1"‘l. .0 9 ET TV
20 E
1o :
%-_D_‘. 010 1.00 10,00 80.00
Frequency [MHZ1
Mo. Frequency (P) Reading c.f Resul t Limit Margin Height Angle Remark
PiC QP aP
[MHz] [dB{uv)] [dB(1/m}] [dB(uv/m)] [dB(uV/m)] [dB] [cm] [dea]
1 0.361 H 222 19.8 42.0 96.56 b4.5 100.0 181.7
2 0.433 H 21.0 19.9 40.9 94.9 54 0 100.0  163.0]
3 0,488 H 2.7 20.0 42,7 93.8 51,1 100,0 349.4
4 0.605 H 21.8 20.2 42,0 72.0 30.0 100.0 20.5
B 1.220 H 23.5 20.5 44 .0 65.9 21.9 100.0 212.8
Note.

1. No spurious emission were detected under 30 Mz, the above test result is the peak result.
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Test results (Below 1 000 M) — Worst case

Mode: EDR
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal // Vertical
Modsl Stancard I FCC Part.15 Class B 3m
Mods : Ant. Factor 1 461(+5 dB Att.) KOLAS
pr_ra:or KES
Remark '
[dB(uv/m)]
110 E
100 z
90
80
z 60 i
iowf .
40 E ;
30 E = i
20 i. —- e st ! m.w
O S 1 e T T
30.00 50.00 100.00 500,00 1000.0¢
Freguency [MHz]
No. Frequency (P) Reading c.1 Result Limit Margin Height Angle BRemark
QP ap arP QP
[MHz] [dB(uv)] [dB(1/m)] [dB{uV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 64,920 W 40.9 -5 27.4 40.0 12.6 107.0 b4 b
P 65.526 H 29.9 -13.6 16.3 40.0 23.7 389.0 183.3
3 112.329 H 35.4 -16.2 19.2 43.5 24.3 241.0 a.p
4 117.7858 H 3.5 -15.6 17.9 43.5 25.6 400.0 190.8
5 119.868 ¥ 50.1 -15.3 34.8 43.5 8.7 114.0 235.8
6 138.853 V 41.6 -13.0 8.6 43.5 14.8 147.0 320.9
7 148.674 H .7 -12.4 22.3 3.5 Z1.2 216.0 22.6
8 151.856 H 34.2 -12.4 21.8 43.5 21.7 189.0 gh. 2
9 158.980 V 38.1 -12.7 2h.4 43.5 18.1 157.0 4.6
10 240.005 v 38.5 -14.2 24.3 45.0 217 123.0 348.4
11 263.770 H 3.2 -13.1 20.1 45.0 25.9 127.0  169.9
12 481,171 vV 327 7.6 251 46.0 20.9 137.0 54.8
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Test results (Above 1 000 M)

Mode: BDR
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
1 088.69 45.51 Peak Vv -10.69 - 34.82 74.00 39.18
1111.89 44.88 Peak H -10.57 - 34.31 74.00 39.69
1778.82 43.91 Peak H -6.25 - 37.66 74.00 36.34
2 653.53 43.14 Peak Vv -1.89 - 41.25 74.00 32.75
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuvV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2 387.38 44,78 Peak Vv -2.78 - 42.00 74.00 32.00
2374.79 44.68 Peak H -2.83 - 41.85 74.00 32.15
2 375.79 44.49 Peak H -2.83 - 41.66 74.00 32.34
2 349.04 44.65 Peak Vv -2.94 - 41.71 74.00 32.29
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum ] E Spectrum ] E
Raf Laval 00,00 =T - RAW 1 MH2 Raf Lawval 9200 dRpy - RBW 1 MHz
Att 10048 BWT 10.1ms & VBW IMHZ  Mode Swoep Att 1048 BWT 10.1ms & VBW 1 M- Mode Swaep
1Rk M m‘h =
0 dB- i 20 dBu- 55
70 diys 70 dip
30 by 30 A8y
20 diys 20 dBys
10 dBuy 10 By
.::::3.5 GHz 10001 pts Stop 2405 GHz :il:::.a GHz 10001 pts Stop 2405 GHz
Type | Bef | Tre | H-valus | W-wahin | Fundtion | Function Result | Type | Bef | Tre | ¥-waluie | - wakin | Function | Function Result |
M1 1 2.374798 GH2 44,58 dapy M1 1 2387378 GH2 44,73 dapy
M2 2,375787 GHz 2449 dapy Mz 2, 345035 GHz 4455 BV
[ i T e G 8 =T )il T T
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Horizontal // Peak for 1 Gz to 3 Gl Vertical // Peak for 1 Gz to 3 iz
Spectrum "Ej Spectrum -'@
Raf Leval 20.00 By - RBW 1 MH:z Raf Lawvel 20.00 dBpY - RBW 1 MHz
Att DdB  BWT 10.1ms & VBW I M4z  Mode Swasp Att 0d3 BWT 10.1ms & VBW 3 M4z  Mode Swasp
(@17 Max | I
______ — 01 I G 4488 By TR T i N | m2{1] _ A3 ¥ dEpY]
0 s 1 Ciar | | oo
— 1. 7708720 GH2| .
B0 dby B0 diy
50 iy . s0 sep-.* T ey
R i e S e a— i e S b _—
0 ey 0 By
0 By 0 dBys
10 cifiys 10 difys
0 dB 1 0 db T
|
(Btart 1.0 ariz 10001 pts Hlop 3.0 GHz (BLart 1.0 aHz 10001 pis Htop 3.0 GHz
[ Marker | [ Markear |
Type | Ret | Trc | ¥ -walua | W-walug | Function | Function Rasult | Type | Ret | Trc | ¥-walua | w-wakin | Function | Function Basult |
M1 | 1] 111189 GHz | 24,58 oY | M1 | 1] LOEE6D GHz | 45,51 oEpY |
M2 1 1.77882 GHz 43.91 oy | M2 1 2.65353 GHz 43.14 iy |
il T ) ] il | Feasuning... T e |
Horizontal // Peak for 3 iz to 18 Gk Vertical // Peak for 3 (iz to 18 (iz
r el © (¥ r Tl ———©| (¥
Raf Leval 20,00 By - RBW 1 MHz Raf Lawel 20,00 - -TT & RBW 1 MHz
Att 0dB  BWT E0ms & VBW 3 MH:  Mode Sweap Att 0dB  BWT E0ms & VBW 3MH: Mode Swaap
i — LA
80 dByy 80 dBu
70 B 70 dEu
60 dEL 60 dBw
=0 dfies 30 A
20 iy 20 dBu
10 dB 10 dBes
O dBL 0 dBL
Etart 3.0 GHz 10001 pts Stop 16.0 GHz | Etark 3.0 GHz 10001 pts Stop 16.0 GHz |
" i T | i 1 heasunng.. @RAMMARAE 4
Note.
1. No spurious emission were detected above 3 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Distance of measurement: 3 meter
Channel: 40
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dB4V) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1 059.09 45.24 Peak H -10.85 - 34.39 74.00 39.61
1114.89 45.39 Peak Vv -10.55 - 34.84 74.00 39.16
1673.83 45.46 Peak H -7.07 - 38.39 74.00 35.61
2 622.94 43.17 Peak Vv -1.99 - 41.18 74.00 32.82
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
o i 8 105 s | i 15 i
| CREE. —— = W | R r— = W —
Bl iy + .,,,:, B s T Ml .
- e 1.114800 CH2|
‘.g'qm_-.' o 50 dBg" - =
20 dbys 0 dBys
0 4B 0 dB
.Rt_n'r_l 1.0 GHx 100[1'1 pts ﬁlugﬂ.ﬂc"r .B‘lnrl 1.0 GHz II'H'IEIII pts ﬁluE 3.0 GHz
[ Marker [ Markar |
Type | Ret | Tec | X uﬂl_l:.ﬁ _ | v:"';::auu | Function | Function Rasult | Ty.::‘: Ret | Tl-r:l| ¥ ra;u:.:;; — | va.sm'::ﬂuv | Function | Function Basult |
e I Tl 3546 oY ] Wz 1 2 52294 GHE 3,17 By [

N ) v

Heasuring...  EERNRANNN W 4

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

Vertical // Peak for 3 Gz to 18 Gk

)

Moda Swsap

soecarumz | )
Ref Leval 20.00 cBpl - RBW 1 MHz
At 048 BWT B0 me & VBW 3 MH2
@ 1Pk Max

Specrum 2 © SRR 5
Raf Lavel 90,00 dBuy w RBW 1Mz
At D48  BWT EOme & VBW 3 MH:  Moda Sweap
@17 M

80 oy 80 dBu
70 B 70 g
&0 gBLy &0 dBw
50 oL =0 dBs

T e T R ——— — 20 dB _— e
10 Bt 10 Bt
0 B 0 dEL
Start 9.0 GHz 10001 pts Stop 18,0 GHz | tart 3.0 GHz 10001 prs Stop 1.0 GHz |
i | Feasuning... m | il | Heasuring... m_ﬁi
Note.

1. No spurious emission were detected above 3 (flz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
1032.10 45.76 Peak \Y/ -10.99 - 34.77 74.00 39.23
1127.89 45.12 Peak H -10.48 - 34.64 74.00 39.36
1565.24 44.40 Peak \Y -7.94 - 36.46 74.00 37.54
1684.83 44,72 Peak H -6.99 - 37.73 74.00 36.27
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2 484.27 49.39 Peak H -2.40 - 46.99 74.00 27.01
2 485.22 48.94 Peak H -2.39 - 46.55 74.00 27.45
2 486.07 48.93 Peak \Y -2.39 - 46.54 74.00 27.46
2 489.36 48.56 Peak \Y -2.38 - 46.18 74.00 27.82
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum (@] | (spectrum =
50 B ;/ \‘.“ ! { ‘- ! A o 50 dBu ,.";,F\‘. .
70 diws—|f ¥ | 1 1 ! 70 diiw ".II
&0 dBu ' T | 60 dBs \'.
“L | . Tenesatocat it :ML_ L
;-Uclu_ | ;U:m.
10 B T T = 10 dE
[ Start 2,475 Ghz : 10001 pts Stop 7,51 GHz Stark 2,475 GHz : 10001 pts Stop 751 GHz
M:\::::_' Ref | Tn:_.l - | Y-:e__‘i:un ~ | Function Function Result | ":\I:E:_' Ref | Tn:_.| f-:ﬁl&!ﬂsrul | V.-;-e_i;aun ~ | Function Function Result |
L - :—: — — | Measuring... [ TEETIIT = 4L . :—: . e — | Measuring... =¢llll.ll = @
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Horizontal // Peak for 1 Gz to 3 G Vertical // Peak for 1 Gz to 3 Gz
[ Spectrum ,; [ Spectrum ,;
Ref Level 90,00 degy - RBW 1 MHz Ref Level 90,00 degy ® RBW 1 MH:
At D  SWT 10.3ms & VBW 1 MH:  Mode Sweep At Do SWT 10.1ms & VBW 3 M  Mode Sweep
@17k Max T @17k Max i
D By M2E Lo M1
T B — - SR
50 ol r 80
il L e ; : L L
of R P
20 el 20 By
10 B 10
L dey 0 diyh
‘:::': 0 GHZ lmm':'Eu ssiﬂ. 3.0 GHz ! ‘:::‘: 0 GH2 10001 E‘ 3 ssiﬂ. 3.0 GHz !
dypa|wat|Trel  xowala | vevalue | Funcion | Function Resun | typa|met[Tre | xwale | vouste | Funciion | Function osur ||
[ i ety , [ : Thiter e e |
Bil | Heasurn i Wl e 4 Jil | Heavunn - W
Horizontal // Peak for 3 (lz to 18 Gk Vertical // Peak for 3 (iz to 18 (iz
r seecrum 2 (0 |G (¥ r svecrumz @ |G (¥
Raf Leval 20,00 By = RBW 1 MHz2 Raf Lawel 20,00 aBpy & RBW 1 MHz
Att 0dB  BWT E0ms & VBW 3 MH2 Mode Sweap Att 0d8  BWT E0ms & VBW 3MH: Mode Swaap
D17k e —— 017k et
80 dByy 80 dBu
70 B 70 dEu
60 OB 60 dBw
50 dius 50 dBuA
0 dBys 30 dE
20 iy 20 dBu
10 dBgsy 10 dBes
O dEL 0 dBL
Etart 3.0 GHz 10001 pts Stop 16.0 GHz | [ Etart 3.0 GHz 10001 pts Stop 16.0 GHz |
n e T ._dﬁ vl il - T measurma.. @AMl '
Note.
1. No spurious emission were detected above 3 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
1004.30 4481 Peak H -11.14 - 33.67 74.00 40.33
1130.29 44,72 Peak \Y -10.47 - 34.25 74.00 39.75
2 246.58 42.69 Peak H -3.38 - 39.31 74.00 34.69
2 601.94 42.69 Peak \Y -2.06 - 40.63 74.00 33.37
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
2328.72 44.97 Peak \Y/ -3.03 - 41.94 74.00 32.06
2 375.65 44,57 Peak \Y -2.83 - 41.74 74.00 32.26
2 375.38 45.15 Peak H -2.83 - 42.32 74.00 31.68
2 387.02 45.42 Peak H -2.78 - 42.64 74.00 31.36
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spocrum | =] | [soectrum (=]
i T e . i T
F0. B | '_"-_-‘I:II-‘; 0. dB- | -‘“‘.
50 By | i &0 By | .
B0 diy | ED diys- |
S0 Rt . EL T . - |
; P |
30 dBy | 30 dBub |
20 By l ’ - 20 dBu |
el 0 "“ ‘ ! B :.I-I ‘ - !
Start 2.3 GHz 10001 pts RI_I!P_ A0S GHz Start 2.3 OHx 10001 pts Rl_lsll_ M GHz
Markar [ Markar
Type | Bet | Tec Rﬂunl::zl — | '{;::I::.‘IH | Function Function Result T\l|::‘ Ret | Tl'nll X ::lu:ﬁ — | v;:‘:‘:a“.‘. | Function Function Result
:: ; :;a«- 7 e 8515 B iz 1 2 39872 GHz 2437 B
| measurng.. @RAMLAE W8 4 | L il | measunng. GRALAAAE WO 4
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Horizontal // Peak for 1 Gz to 3 Gl Vertical // Peak for 1 Gz to 3 iz
Spectrum "E Hpectrum "E
Raf Leval 00.00 cBuY - RBW 1 MH:z Raf Lawel 20.00 dBpy - RBW 1 MHz
Att DdB  BWT 10.1ms & VBW 3 M4z Mode Swasp Att 0d3 BWT 10.1ms & VBW 3 M4z  Mode Sweep
| L — | T
mz{1 ma{1 42,69 dapv|
- 1 B dBys Gt "'.I.v‘IJ‘l.'j‘lIJI:_::::
. 1 — 1190200 GH2|
B0 diy &0 dBy
0 By 50 dBub T or
" - - = ; — b
0 ey 30 dBys
0 By 20 diys
10 cifiys 10 difys
0 4B 1 0 B 1
| |
(Btart 1.0 ariz 10001 pts mu—e:z.rmur (Etart 1.0 anz 10001 pis Hiop 3.0 GHz
[ Markar | [ Markar |
Type | Ret | Trc | ¥ -walua | W-walug | Function | Function Rasult | Type | Ret | Trc | ¥-walua | w-wakin | Function | Function Basult |
M1 | 1 1,003 GHZ 4481 mEpY | M1 | 1] L.13029 GHz | 24,72 By | |
M2 1 2. 24658 GHZ 42,89 oAy | M2 1 260194 GHz 42,80 cayy |
il T measarma.. SR 8 ) il T teasurma.. ML 8 v
Horizontal // Peak for 3 iz to 18 Gk Vertical // Peak for 3 (iz to 18 (iz
r ety ©| [# r Tl ———©| [*
Raf Leval 20.00 By - RBW 1 MHz2 Raf Lawel 20.00 =TT & RBW 1 MHz
Att 0dB  BWT E0ms & VBW 3 MH2  Mode Sweap Att 0dB  BWT E0ms & VBW 3MH: Mode Swaap
i b — LT
80 dByy 80 dBu
70 B 70 dEu
60 GBL 60 dBw
50 B 30 dEA
20 iy 20 dBu
10 dBds 10 dBes
O dEL 0 dBL
Etart 3.0 GHz 10001 pts Stop 16.0 GHz | Etark 3.0 GHz 10001 pts Stop 16.0 GHz |
i | reasunng.. Eaaaee 4 i 1 measunng.. @RANMARAN 4
Note.
1. No spurious emission were detected above 3 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 40
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1003.10 44.95 Peak H -11.14 - 33.81 74.00 40.19
1048.50 44.76 Peak \% -10.90 - 33.86 74.00 40.14
1524.45 4424 Peak H -8.28 - 35.96 74.00 38.04
2 656.93 4356 Peak \% -1.88 - 41.68 74.00 32.32
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 (iz to 3 Gz
S pectrum E Spactram @
B T s pow ks el e e
= = I = oG ::I_:. - (i o I e
i I n : I. . 3 ey v 1l
3 S
s ST — e, WS S— S —
30 By 30 cBy T
20 BT 20 eBp—T a l -
|
nﬁ?}l Retl ol gase | Youde | Fectie | Fumction Rgsult J "?;?}l ot tl v L |_Function | Fusceloh Result |
M2 - 1 152445 CHz : S ag . M2 T 3 2.85503 CHz v . — - &g
Horizontal // Peak for 3 (i to 18 (& Vertical // Peak for 3 Gz to 18 Gk
10 ceyn—t 10 cBy—t
M f\.ht‘a}?.‘ lnmn . v PP HmE 1.0 cn:éi ..amn n.»ai 10011 prs . e, Iﬂ-. IhuE 18.0 cn:éi

Note.
1. No spurious emission were detected above 3 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
1168.08 45.00 Peak \Y% -10.27 - 34.73 74.00 39.27
1523.85 4554 Peak H -8.29 - 37.25 74.00 36.75
2 605.54 43.36 Peak \Y -2.05 - 4131 74.00 32.69
2 655.93 43,53 Peak H -1.88 - 41.65 74.00 32.35
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
2 483.64 51.39 Peak H -2.40 - 48.99 74.00 25.01
2483.71 50.17 Peak \Y -2.40 - 47.77 74.00 26.23
2483.74 51.86 Peak H -2.40 - 49.46 74.00 24.54
2 483.88 49.08 Peak \Y -2.40 - 46.68 74.00 27.32
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum ] u_?: Spectrum u_?:
Raf Lovel 00,00 cBpY - RBW 1 MH:z Ref Lovel 90,00 cBuY - RBW 1 MHz
At 1048 BWT 10.lms & VBW I MH2  Modo Swasp Att 1042 BWT I0.1ms @ VBW 1 M4z Mode Swasp
[@17i M — el Mas.. T
200 dfy 7 '/-\'\ i 0 dBy 7 \\ i
70 distip- —\ 20 deusi—- 'r -
0 Ry / \
Sl s ot s s bt o ol o nesaamnan w*_ﬂ“
30 dBu 30 dEyr |
_' o |
20 dBuy 20 dBuy |
10 iy 10 digs- |
Bll:trl 2475 GHz II'IOEI.l pts EII:IE 7.01 GHz B‘ll:trl Z.475 GHz : IIH'IEI'[ pts EII:IE 7.31 GHz
Hﬂ l!:" Ret | Trc | X -walug | W-walug | Function | Function Result | NET:'- Ret | Trc | X -walua | w-wakin | Function | Function Rasult |
3 T —E T W R T T
| reasuring.. @RSNRENNN a 4 , measurmg.. ERRNRENNE “- 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.

www.kes.co.kr

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

Report No.
KES-RF1-22T0017

Page (37 ) of (48)

Horizontal // Peak for 1 Gz to 3 Gl Vertical // Peak for 1 Gz to 3 iz
Spectrum "Ef Hpectrum "E
Raf Leval 20.00 By - RBW 1 MH:z Raf Lawel 20.00 dBpY - RBW 1 MHz
Att DdB  BWT 10.1ms & VBW 3 M4z  Mode Swasp Att 0d3 BWT 10.1ms & VBW 3 M4z Mode Swasp
e ——— = | LI
B0 B M1 BO dEys mif1 ;I'
70 By 70 By I
B0 di B0 By
50 B «—‘u i 50 dByiiT - T
iy o Ll ek MMW_‘WW
30 diys 0 By
20 dByy- 0 By
10 difiys 10 difys
0 B 1 oAb 1
| |
(Btart 1.0 ariz 10001 pts mu—g:z.ncur (Etart 1.0 anz 10001 pis Hiop 3.0 GHz
[ Markar | [ Markar |
| _Type | Bef | Trc | ¥ -walua | W-walug | Function | Function Rasult | Type | Ret | Trc | ¥-walua | w-wakin | Function | Function Rasult |
M1 | 1] 1.52385 GHz | 45,54 cEpY M1 | 1] L. 16808 GHz | 35,00 cBpY
M2 1 2.65503 GHZ 43.53 Ay | M2 1 260554 GHz 43.35 2y |
i | meassnng.. ERRAUAAED W 4 s | measuring.. Wl e a4
Horizontal // Peak for 3 iz to 18 Gk Vertical // Peak for 3 (iz to 18 (iz
r ) ———© (# r Specmmz @ [*
Raf Leval 20,00 By = RBW 1 MHz2 Raf Lawel 20,00 - -TT & RBW 1 MHz
Att 0dB  BWT E0ms & VBW 3 MH2  Mode Sweap Att 0dB  BWT E0ms & VBW 3MH: Mode Sweap
i b — L
80 dByy 80 dBu
70 B 70 dEu
60 dBL 60 dBw
0 diu a0 dBuA
0 dBy, : 0 By,
20 iy 20 dBu
10 dBds 10 dBes
O dEL 0 dBL
Etart 3.0 GHz 10001 pts Stop 16.0 GHz | Etark 3.0 GHz 10001 pts Stop 16.0 GHz |
i | reasunng.. @il 4 i | heasunmg.. @RANMARAE 4
Note.
1. No spurious emission were detected above 3 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 GHz) — Worst case

Mode: EDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal Vertical
Spectrum 3 @] E| Spectrum 3 [?ﬂ [
Raf Leval 25,00 By = REAW 1 MHz Raf Lavel 85,00 dBpy & RBW 1 MHz
At D48 BWT 48 ms & VBW 2 MH:  sModae Auto Swaap At DdB  BWT 42 we & VBW IMH:  Modae Auto Swaap
1P Mas @ 1P Mas
B0 By B0 dBp
70 dBy, 70 dBg,
A0 dfiy A0 dBy
50 dByA, S0 dBy
40 B . - 40 dB- . -
20 dByv- 20 dBv-
10 dBpa- 10 dBp-
O dEpv- O dBpv-
-10 dBgi . . -10 dBgy . -
Star 10.0 GHz 10001 pts Stop a0.0 GHz | Start 18,0 GHz 10001 prs Stop 50.0 GHz |

Note.
1. No spurious emission were detected above 18 (ffz.
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3.7. Conducted band edge and out of band emissions

Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
1. Span = wide enough to capture the peak level of the in-band emission and all spurious emissions(e.g.,

harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic.
.RBW =100 Kkiiz
.VBW = 300 kI
. Detector = Peak
. Number of sweep points = 2 x Span/RBW
. Trace mode = max hold
. Sweep time = auto couple
. The trace was allowed to stabilize

O©CooNOTh~WwWwN

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

BDR(1Mbps)

2442 Wz

Spectrum = Spectrum |5
Rof Loval 1.00 c2m & RBW 100 khz Rof Loval 1.00 cBm = FBW L0D iz
At Cdl  BWT 113.7 s @ VBW 300 Kz Made Auts FFT Att CdB  BWT 55.04: @ VBW 300 ¥H2  Moda Auta FFT
ToF TOF
| OREES | RS
ME 1 51,07 dpy - T mz[1 ag.24 dam|
2,07 58000 gz r 2 AZEIHL6D QHz)
<10 des LT 2,04 iy <o d q M)
2.4021700 £z | \
20 din- b | O o 7 [ |I
a0d ELL i
¥ I
401 e B n 770
Lo 'If rl W o e | 1ty I "'\]I
S N , : I i . bt Ml A Wi
T T KRN SSTION S T P T VR W o N N e T i R b
a0 dir and
=30 e -0
Btar 2.3 GHE 10001 pis Blop 2 405 GHz |GF 2.447 GHx 10001 pis Span 50.0 MHz
Markar || [markar |
| Type | Ret | Tec | X-walua |  w-vawe | Function | Functinn Rasult || | | rupe | met | Tec| X-walua | Wowahsm | Function | Function Rasult Il
ML ] 1 2302129 GHz | ~2.04 dBm | ] J ML 11 2,441505 GHz | ~2,73 dBm | ] J
| w2 1 2375508 GHz -54.07 dBm | | e 1] 2.4Z259410 GHz |
g - r -
r i TR |t T ey
Spectrum? @ o Specrum 2 (O o
Raf Lovel -16.00 @m ® REBW 100 kHz

Mode Auts Sweap

Raf Leval -16.00 @m ® RBW 100 kHz
Att Dd2  BWT 101 m = VBW 300 k2 Mode auto Sweep Att 0d2 BWT 101 s = VEW 300 kK2
TOF TOF
1% Mot 1Pk Mast
mMaf1 56.03 d8m| I M1 8145 dam|
20 dBm—t . -20 dim
2048+ o e assomie| | B e Ea—————r——
(I EY] 50,22 dim| ML
-0 d -3
w SO0 MHz, %
41 b -a0 o

-0 dim -

Spectrum 3

=

Raf Lavel -3.00 dam

-0 dian-
100 dom—- 100 dom—{-
110 110

Blart 9.0 kHz 10001 pts Htop 1.0 GHz Ftart 9.0 kHz 10001 pis Htop 1.0 GHz

. Moploonz ) | \Elat 20 kHe LLLE R Sp ooy )

| Marker | [ Marker |

| Type | Ref | Tec | X-valua | Function | Function Result || | [ _rypel ret | Tec | X-valua | Wowabue | Function | Function Result Il

| 78,05 Mz | | | T 1] 78,05 Mz | = dBm | | ]

| M2 1 52,053 MHz M2 1 52,053 MHz -58.15 dém |
i (X ! il : (T

L il Heasuring... 4|0 il | Peasuning... 4

o Spectrum 3 G}] o

® RBW 1 MHz
Moda Auto Swasp

Raf Leval -3.00 dam & RBW 1 MHz

Att DdE BWT 100 ms & VBW 3 MH:  Made Auto Swesp Att DdB  EBWT 100 s & VBW 3 MH:
TDF TDF
1P Mt 1Pk Maot

e | magi] 54,36 dam| e maf1]
-10 ds 120560 GHz SLE!
| mif1] 2,06 AR LETER]

=20 dRen—. 20 240 daim— = 240110 GHZ| =20 diy 51 20700

<30 de -30

0 dEm T =0 dbfn

A0 di s Ao "

T
50 dgn p e e e T e W T e
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Markar || [aarkar |
| _Type | Ret | Trc | ¥-valus | Wevabe | Function | Function Rasult || | | upel met | Tec | ¥ewalus | Wewahsn | Function | Function Rasult Il
™ w1, T 2.4011 GHa | ~Z.06 dBm | | || e T 2,4411 Ghz | ~Z.71 dBm | | |
| sEO3GHT | -es.76 dBm | | 1 Y 2 SERIAGHT | 44,46 dBm | If

M3 1 7. 20056 GHZ -54.36 dém | | M3 1 7. 3256 GHz -54.49 dBm
L i Tecramer URIEE 8 4| L il T Heasunng.. T e 4
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BDR(1Mbps)

2480 Mz

Spectrum
Ref Laval 1.00 c2m
Att £
TDF
1P Mot

® RRW 10D kHz
EWT 37.0 ys & VBW 300 &H: Mode Auto FFT

mif1]
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e s e ——
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Markar
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T Feasurna.. ARG W8 i

BLANK

Spectrum 2 (@
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r T e
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EDR(3Mbps)

2402 Mtz

2442 M

=)

Spectrum n-;n Spectrum
Raf Loval 1.00 d8m & RBW 100 kHz Raf Lovel 1.00 d8m & RBW 100 kHz
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EDR(3Mbps)

2480 Mz
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3.8. 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 Mz, 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.

o 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
ot
- Final_Result
80+ Frequency | QuasiPeak | Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
i ] (dBWY) | (@Buv) | (dBuv) | (9B) | T | (ke Lo
dol — 0182000 4138 — | 6439 23,01 [ 10000 9.000 [L1 | 198
; - 0.182000 — 18.98 54.39 35.41 | 1000.0 | 9.000 | L1 19.6
‘é [~ = 2 = T 586000 i 28.88 46.00 17.12 | 1000, 9.000 | L1 200
3 aof # 586000 3792 _ | 5600 18.08 [ 10000 ] 9.000 [L1 [ 200
E f . 858000 — 736 | 4600 |  28.64 | 1000, 000 | L 202 |
= H & b4 858000 7821 | 5600 | 27,79 | 1000, 000 | L 202 |
: 014000 — 1551 | 4600 | 30.49 | 1000, 000 | L 205 |
20t & 3 » * 0714000 7746 | 5600 | 26,54 | 1000, 000 | L 205 |
S 406000 = 7464 | 4600 | 31,36 | 1000, 000 | L 203 |
| 406000 7772 | 5600 | 78,78 | 1000, 9.000 | L 20,
B 750000 = 7688 | 5000 | 23.12 | 1000, 5.000 | L 18,
e e S B T — 750000 3254 ~| 6000 | 27.46 | 1000.0 9.000 | L 19,
150k 300 400500 800 1M M M 4MSM B B 10M 20M 30M
Frenuency in Hz
Neutral Line
1007
i Final_Result
a0t requency 1 Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
{MHz} (dBRV) (dBuv) | [deawy | [9BI }'ll'l’l? (kHz) (dB}
7 ms|
B —] P 182000 36.76 — |64, 7.63 | 1000, 000 | N 19,
R e 182000 = 1540 | 54, 5.99 | 1000, 000 | N 19.6
B : : 590000 3404 — |56, 1.96 | 1000, 000 | N 20.0 |
3 401 580000 o 2152 | 46.00 | 74.46 | 1000, 000 N 200 |
: * 510000 20.28 — | 56.00 | 3572 | 1000, 000 [ N 20.4 |
g N + B10000 = B.77 48.0 37.23 000, 000 | N 204 |
L ' 070000 20,94 — | 5600 | 35.06 | 1000, 000 [N 20.5
2077e ** - 070000 = 589 | 460 37.17 | 1000, 000 | N 20.5
] * e s _2.926000 | 17.89 _—-| 5800] 3841] 10000 9000 [N | 204
2.926000 - T.48 46.00 38.52 | 1000.0 9.000 | N 20.4
or 6.746000 o 21.46 50.00 28.54 | 1000.0 9.000 N 19.8
+ i —t—t—t— t t +—+——++ t { B.746000 20.71 - B0.00 30.29 | 1000.0 2.000 N 19.8
150k 300 400500 800 1M M M AMBME 8 10M 20M  30M
Frequency in Hz
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Appendix A.  Measurement equipment
Equipment Manufacturer Model Serial No. C?rllitt:;?/g:)n Calié)l::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?7801?0 1 year 2023.01.18
Amplifier N OV 310N 401123 1 year 2022.06.07
PREAMPLIFIER HP 8449B 3008A00538 1 year 2022.06.21
BE&?BE@'ED SCHWARZBECK BBV9721 PS9721-003 lyear | 2023.01.17
AC PXMVEEYggléRCE/ HP 6813A 3729A00754 1 year 2023.01.14
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-Z22 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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