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1. General information

Applicant: COWON SYSTEMS, Inc.

Applicant address: 6th Fl, COWON TOWER, 689-3, Yeoksam-Dong, Gangnam-gu, Seoul,
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
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC rule part(s): 15.247

FCCID: SXV-PLENUE-R2

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

1.1. EUT description

Equipment under test ~ Digital Audio Player

Frequency range 2402 Mz ~2 480 Miz (Bluetooth)

Model: PLENUE R2

Modulation technique ~ GFSK, 1/4DQPSK, 8DPSK

Antenna

specification ~ Antenna type : Chip antenna, Peak gain : 3.5 dBi

Power source DC 3.7 V (Battery)
Number of channels 2402 Mz ~2 480 Mz (Bluetooth) : 79ch
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1.2. 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:

02, 05, 31, 24, 20, 10, 43, 36, 30, 23, 40, 06, 21, 50, 44, 09, 71, 78, 01, 13, 73, 07, 70, 72, 35, 62, 42, 11, 41,
08, 16, 29, 60, 15, 34, 61, 58, 04, 67, 12, 22, 53, 57, 18, 27, 76, 39, 32, 17, 77, 52, 33, 56, 46, 37, 47, 64, 49,
45, 38, 69, 14, 51, 26, 79, 19, 28, 65, 75, 54, 48, 03, 25, 66, 05, 16, 68, 74, 59, 63, 55

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(g): 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.
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1.3. Test configuration
The COWON SYSTEMS, Inc. // PLENUE R2 // FCC ID: SXV-PLENUE-R2 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 V05r02
ANSI C63.10-2013

1.4. Device modifications
N/A

1.5. Accessory information
N/A

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

For Conducted test,
Offset value (dB) = Attenuator (dB) + Cable loss (dB)

For Radiation test,
Field strength level (4B4V/m) = Measured level (4B4V) + Antenna factor (dB) + Cable loss (dB) — Amplifier
gain (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MHz 4.54 dB
Uncc?rtalnty for Radiation emission test 30M - 101z 436 dB
(include Fundamental emission)
Above 10H 5.00 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 (M) Rate(Mbps)
00 2402 1,2,3
39 2441 12,3
78 2480 1,2,3
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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
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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

Spectrum analyzer

Limit
Not applicable
Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth (M)

2402 00 0.825
2 441 39 0.821
2480 78 0.821
2402 00 1.246
2441 39 1.250
2 480 78 1.246
2402 00 1.233
2441 39 1.268
2480 78 1.268
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Test results
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3.2 Output power
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup
EUT Attenuator Power meter,
Power sensor
Spectrum analyzer
Test setting

1. Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
2. RBW > the 20 dB bandwidth of the emission being measured

3. VBW = RBW

4. Sweep = Auto

5. Detector function = Peak

6. Trace = Max hold

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 §15.247(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 miW.

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 Mz 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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Frequency(ilt) Channel no. Data Peak Power Average l]:::evlver Power Limit

rate(Mbps) (dBm) (dBm) (dBm)
2402 00 0.86 0.36 20.97
2441 39 1 1.50 1.02 20.97
2 480 78 2.29 1.67 20.97
2 402 00 -0.06 -2.20 20.97
2441 39 2 0.60 -1.48 20.97
2480 78 1.47 -1.06 20.97
2402 00 0.14 -2.20 20.97
2441 39 3 0.83 -1.46 20.97
2 480 78 1.48 -1.05 20.97

Note.
1. The average power was tested using an average power meter.
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Test results
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3.3. Carrier frequency separation

Test procedure

KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT

Test Setting

Attenuator

Spectrum analyzer

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.
Frequency(Mk) Channel no. Data rate(Mbps) Channel( MS};)paratlon
2441 39 1 1.000
2441 39 3 1.000
Note:

Measurement is made with EUT operating in hopping mode between 79 channels providing a worse case
scenario as compared to AFH mode hopping between 20 channels.

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



s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Report No.:

KES-RF-19T0139
Page (16 ) of (48)

Test results
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34. Number of hopping frequency

Test procedure

KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT

Test setting

Attenuator

Spectrum analyzer

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.

.VBW = RBW.
. Sweep = auto

AN L B~ W

. Trace = max hold

. Detector function = peak

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 Mk bands
shall use at least 15 hopping frequencies.

Note: In case of AFH mode, minimum number of hopping channels is 20.
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Test results
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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

* Adaptive Frequency Hopping
A period time = 0.4(s) x 20 = 8.0(s)

Time of occupancy on the TX channel in 8.0 sec
= time domain slot length x (hop rate + number of hop per channel) x 8.0
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Operation mode: GFSK , 1/4-DQPSK, SDPSK

Time of occupancy on the Tx

Packet type Fre?ml;(;ncy Dw(erlrllst)i me channe: li;ls;’;lﬁ sec Limrirtxf(;;;inn:lzloiflosc lc .l;p;tc(yn?;)l the
DHI 2 441 0.396 126.72 400
DH3 2 441 1.653 264.48 400
DHS5 2 441 2.905 309.87 400

2-DH1 2 441 0.408 130.56 400
2-DH3 2 441 1.664 266.24 400
2-DH5 2 441 2917 311.15 400
3-DH1 2 441 0.403 128.96 400
3-DH3 2 441 1.660 265.60 400
3-DH5 2 441 2913 310.72 400

Note:

Normal Mode

DH1: Dwell time (ms) x [(1 600 +2) + 79] x 31.6(s) = 126.72 (ms)
DH3: Dwell time (ms) % [(1 600 + 4) = 79] x 31.6(s) = 264.48 (ms)
DHS5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.87 (ms)
2-DH1: Dwell time (ms) x [(1 600 +2) + 79] x 31.6(s) = 130.56 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 266.24 (ms)
2-DHS5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) =311.15 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 128.96 (ms)
3-DH3: Dwell time (ms) x [(1 600 +4) + 79] x 31.6(s) = 265.60 (ms)
3-DHS: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 310.72 (ms)
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Test results
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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.

Paower Cable

EUT

Turn Table

0.8m

Coaxial
"—Cable

Power

3m

: i

Ground Plane

EMI Receiver

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

to 1 (llz emissions.

Power Cable
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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.

| m— |

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

Test procedure

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

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

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

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

Test procedure above 30 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.

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

3. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find
the maximum reading.

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

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

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

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

RBW =1 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.

CIZACS

3

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

Duty Cycle Correction Factor (79 channel hopping)

a. Time to cycle through all channels = At=t[ms] x 79 channels = 145.25 ms, where T = pulse
width

b. 100 ms/ At[ms] =H — Round up to next highest integer, H ‘=1

c. Worst Case Dwell Time = t[ms] x H* =2.905 ms

d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-30.74 dB

WO
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Note.
1. f<30 Mk, extrapolation factor of 40 dB/decade of distance. Fq = 40log(D/Ds)
f =230 Mz, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dw/Ds)

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

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

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

4. Emissions below 18 (fz were measured at a 3 meter test distance while emissions above 18 (ffz
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.

98]

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 (#V/m)
0.009 ~ 0.490 300 2400/F(kllz)
0.490 ~ 1.705 30 24000/F (ki)

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

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~216 Mz or 470 ~ 806 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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Test results (Below 30 M)

Mode:

BDR

3 meter

Distance of measurement:

Channel:

78(Worst case)

Parallel

l...
e
o
T
&5
2
o |
2
5
@
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M
]
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o
=
4 o
=]
=]
5]
o
=)
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ot e st e e o e e S 1 e s s
.................... q
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o0 o0 o0 o000 00O oof
T O M- OO @M @D T M6 —
|BAET

[MHz]

Frequency

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

Mode: BDR
Distance of measurement: 3 meter
Channel: 78(Worst case)
Horizontal // Vertical
[defuv/m)]
120 = ! : : :' : T T 1 ‘I | <FCC B MHz 3 m>
mo E 1 A H 1 Limitiae)
I : R ] o
i TR S . | T Specmte
a0 E ! l I i H . . L Final Itern{H.GQF}
3 | R T N N | i R T A x Firal ltem{\,GP)
B0 & T T T T T T T T T T
-rT—_—S—S,_eS : R
3 wF s e : — |
50 z : 1 1 1 1 : 1 1 : I—
40 : T
an :
E
.0

10
I?O 0 50 TDO 100.00 : 5{](3;.00 I I 5 1000.00
Fraguency [MHz]
Mo. Frequency (P) PReading .t Result Limit Margin Height Angle Remark
P aP aF QP

[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [em] [deg]
1 36.063 WV 49.2 -25.3 23.9 40.0 16.1 121.0 304.0
2 6.681 v 43.7 -28.0 5.7 40.0 24.3 100.0 257.0
3 100,325 v 44 .8 -23.3 215 43.5 22.0 400.0 289.0
4 332.034 H 40.2 -18.2 22.0 46.0 24.0 o0 137.0
5 360.043 H 39.8 -17.5 221 46.0 23.9 101.0  141.0
5] 481.808 H 38.8 -15.0 23.8 46.0 22.2 200.0 218.0
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Test results (Above 1 000 ME)

Mode: BDR
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBAY) ceame®® @ (dB) (dB) (@BA/m) | (@BA/m) | (dB)
1015.63 4432 Peak H -8.24 - 36.08 74.00 37.92
1068.10 44.42 Peak A% -7.95 - 36.47 74.00 37.53
1838.47 42.56 Peak A% -5.56 - 37.00 74.00 37.00
1 839.87 43.35 Peak H -5.56 - 37.79 74.00 36.21
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBiV/m) (dBV/m) (dB)
2310.00 40.10 Peak H -1.85 - 38.25 74.00 35.75
2310.00 37.77 Peak \% -1.85 - 35.92 74.00 38.08
232697 41.30 Peak \% -1.62 - 39.68 74.00 34.32
2 383.19 42.26 Peak H -0.87 - 41.39 74.00 32.61
2390.00 40.29 Peak H -0.77 - 39.52 74.00 34.48
2 390.00 38.78 Peak A\ -0.77 - 38.01 74.00 35.99
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
[‘spectrum ] :;-é-:.'- [‘Spectrum ] :—‘;.é.:.'-
Ref Level 97.00 dBuy « RBW 1 MHE _—— :;atf!.sval 97.00 g.:‘: — : J:g\x ;:!‘:- i e
LI CETES] Rl CETE]
90 dBgy A 0 By i
o . !l T o I ':
f S [
: ! T!L ; " ] " . 1 ] I| 1
|
|
;rr::'? ?‘! GHz 691 pts . Stop 2,405 GHz ;rr::'? ?‘! GHz 691 pts . Stop 2.405 GHz
“:\:::j Rel | Tre X vol.ufe = | Yovalue g | Function | Function Result | “:\:::j Rel | Tre X vol.ufe = | e :n:?l{:e. g | Function | Function Result |
EEEsE : o
- : . | Heasuring.., m @ - — - | Measuring.,  WERRARNED e @
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Horizontal // Peak for 1 Gz to 3 (iz

Vertical // Peak for 1 Gz to 3 (i

Spectrum2 (1) | %

R Lewel 07,00 d8py @ RBW 1 MHz

&) e

& RBW 1 MHz

Spectrurm 2

Ref Lavel 97,00 &y
10dE  SWT 30.1ms & VBW 3 MH: Mode suto Swesp

Atk 1048 SWT 301 ms & WBW 3 MHz  Mode Auto Swesp At
@ 1Pk Max @ 1Pk Max
MaLi] CET]
90 dBu- 90 dBu- 1.
Mif1] - Mif1] 1 4
BO Ry 24021870 GHz| BO Ry 24021200 GHz|
0 dltd 0 dltd
60 dBN- 60 dBN-
0 i = S "
i !
Iﬂem-w—n RPRD R p L T TSR A— S |
v ot il y
30 iy 30 By
20 dagiy- 20 dagiy-
10 it 10 it
Start 1,0 GHz 30001 pts Stop 3.0 GHz Start 1,0 GHz 30001 pts Stop 3.0 GHz
Marker Marker
_Type | Ret | Trc | H-walue | Y-value | Function | Function Result | _Type | Ret | Trc | H-walue | Y-value | Function | Function Result |
M1| | i 2.402187 GHz | 81,98 dBpY | M1| | i 240212 GHz | 7983 dBpy | |
| Mz 1| 1.015633 GHz | 44,32 dBpY | Mz 1| 1.068098 GHz | 4,42 dBpY
[ m3 1 1.839872 GHz 43,35 dBpv | m3 1 1,833472 GHz 42,56 dByv
[ i T Taaswrina-.  BARARRIE W8 % | | i T Feamrng. W e
o .
Horizontal / Peak for 3 (fz to 18 Gz Vertical // Peak for 3 Gz to 18 iz
,El { o]

Spectrm 3 LE]] |
Ref Lavel U700 sy « RBW 1 MHz
Alt 10 dE  SWT 60 ms & VAW 3 MHz  Mode Auto Swesp
[@ 17k Man

Spectrum 3 LE]] =
Ref Lavel U700 Sy « RBW 1 MHz
Alt 10dE  SWT 60 ms & VAW 3 MHz  Mode Auto Swesep
[@ 17k Man

20 iy PO ciRA

6O 2 6O 2
oty oty

60 day 60 day

Stop 18.0 GHz

Stop 18.0 GHz

[T

30001 pts
—

Start 3.0 GH
—_— —
| Mnasuring..,

&

Start 3.0 GH;
—_—

30001 pts
—

[T

| Measuring...

&

Note.
1. No spurious emission were detected above 3 (llz.

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: 39

- REBW 1 MHz

Reef Lovel 07,00 @y

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) ctect mode (H/V) (dB) (dB) (BN/m) | (BN/m) (@)
1156.30 45.00 Peak H -7.43 - 37.57 74.00 36.43
1328.02 46.86 Peak A% -6.26 - 40.60 74.00 33.40
1328.09 47.35 Peak H -6.26 - 41.09 74.00 3291
1716.61 45.86 Peak A\ -5.54 - 40.32 74.00 33.68
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to3 @k
Spectrum 2 (E) nv?l Spectrum 2 (&) nv?
g it to Sweep :.;‘tf —— DDI?‘:‘: SWT 30.1 ms : ::: ; m; Mode Autc Sweesp
.-l\l:k — 10 dB SWT 30.1 mz & VBW 3 MH2 Mode Auto S P i b
i Magi] ki Mafi] i
e Mgl ) Mg
B0 dBuV- B0 dBLA
0 o S0 di
mﬂwmw“m " e - R
30 digs 30 diy
0 diys 0 diys
10 dig: 10 dig:
O Bt 0 B
Start 1.0 GHz anoal pes Stop 3.0 GH: Start 1.0 GHz anoal pes Stop 3.0 GH:
Marker Marker
Type | Ret | Trc | Hewalue | Yewalue | Function | Function Result | Type | Ret | Trc | Hewalue | Yovalue | Function | Function Result |
(| 3] 2440910 GHz | 2278 dBpv ™ M 3] £,440910 GHz | 2341 dBpv
mz| 1] 1156295 GHz | 45,00 dEpY mz| 1] L.716609 GHz | 45,36 dByY I
M3 1 1,328089 GH2 47,35 dBpy M3 1 1,328022 GH2 46.86 dBpy
i | Measuring... T we i )i | Moasuring... m
Horizontal // Peak for 3 (lz to 18 (i Vertical // Peak for 3 Gz to 18 Gz
Spectrm 3 (F,‘-] ,? Spectrum 3 (F,‘.] .?

- REBW 1 MHz

Reef Laovel 07,00 Sy

At 1008 SWT 60 ms w VBW 3 MHz  Mode auto Swess At 10dE  SWT 60 ms & VAW 3 Md:  Mode suto Swess
@17 via (@17 Mia
S0 oy S0 oy
BO digi- BO digi-
10 dégs 10 dégs
60 dag\- 60 dag\-

30 B — -

30 B —1-

10 déys

10 déys

Start 3.0 GH; 30001 pts
e e

=&

| Hoasuring GRRNRNN

Stop 18.0 GHz

&

Start 3.0 GH; 30001 pts
e e

Stop 18.0 GHz

=

[T

T Tmsrerne

&

Note.

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) ctect mode (H/V) (dB) (dB) (BN/m) | (BN/m) (@)
1069.63 45.44 Peak A" -7.94 - 37.50 74.00 36.50
1197.43 47.79 Peak H -7.10 - 40.69 74.00 33.31
1328.02 47.82 Peak H -6.26 - 41.56 74.00 32.44
1330.89 46.53 Peak A\ -6.26 - 40.27 74.00 33.73
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
() (dBuV) etect mode (H/V) (dB) (dB) (BN/m) | (BN/m) (@)
2483.50 41.43 Peak H 0.58 - 42.01 74.00 31.99
2483.50 40.96 Peak A\ 0.58 - 41.54 74.00 32.46
2498.40 43.73 Peak H 0.82 - 44.55 74.00 29.45
2499.37 43.19 Peak \' 0.83 - 44.02 74.00 29.98
2500.00 41.99 Peak H 0.84 - 42.83 74.00 31.17
2500.00 41.86 Peak A" 0.84 - 42.70 74.00 31.30
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (@) :'-“E'-l Spectrum 4 (@) :'-“E'-l
Hef Level 97,00 oayy - RBW 1 MH:: i S ::f Level 97,00 l‘?:‘; s i : t:\'w\‘ ; :::: i S
Magi] 1. 73 dBpY .clpknﬂa Magi] 13.19 dBpy
i mif1] G".-L M1} .
o 80 .-'i =Y
a:.w'ln.a. ) s
Iil..' ot }a g -
40 gy .\A\”':u T ] e, T e —:“ =, ‘l pulle q u;__ . \\ L o N \u—:\—f-;u i e, Rran
;Ir::'? ;!.47 8 GHz 691 pts Btop 2.51 GHz ;Ir::'? ;!.47 8 GHz 691 pts Btop 2.51 GHz
M:;::_r| Ret | Tre | X u:?lue.c . | -walug g | Function | Function Result | M:;::_r| Ret | Tre | X u:?lue.c . | Y :..:!uz g | Function | Function Result |
EEE e i E G
il ] Toarrmge . GIAIITN W8 v ] Nea,uﬂni.u_m
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Horizontal // Peak for 1 (z to 3 Gz

Vertical // Peak for 1 iz to 3 @k

Spectrum 2

Spectrum 2

Spectrum 3 (X
Ref Lovel 07,00 @y w HBW 1 MHz
Atk 10 dB  SWT 60 ms e VBW 3 MHz  Mode suto Swees
@ 17k Man

Spectrum 3 (X
Ref Lavel 07,00 @y w HBW 1 MHz
Atk 10 0B SWT 60 ms & VBW 3 MHz  Mode suto Swees
@ 17k Man

Ref Level 57,00 g w RBW 1 MHZ Rel Leval 67.00 diyy w RBW 1 MHZ
10 4B SWT 30.1ms & VAW 3 MH:  Mode Auta Sweep 10dE  BWYT 301 ms & VBW 3 MHT Mode Auto Sweep
OGS OGS
W] WAl FETETY
90 4By TEHZ20 G| 90 4By 10656310 Oz
Mif1] W74 V] aif1] .57 V]
BD gBys 2ARO IR0 OHz| BD gBys 2ARNLEA OHa|
] t1]
60 i - oo deys
0 day—1y L. Stk
_“. s | POTE o 4 " - |
1 ¥ I
30 dR T 30 dR T
20 20
10 gBi 10 gBi
0O ciiy 0O ciiy
CF 2.0 GHr 0001 pts Span 7.0 GHz CF 2.0 GHr 0001 pts Span 7.0 GHz
™. Markar
| Type | met | Tre | ®-valug | W-valug |  Functlon | Function Result | Type | et | Tre | ®-valug | W-valug | Function | Functlon Result
W1| 430184 oz a4.74 digv W1| 1 = 430184 oz 84,57 dBgv
el 1229002 GHe 47,82 digtv [ I 1 330888 GHe 45,53 dgy
M3 1 1197407 G | 57,70 digv M3 1 1080531 G 5544 gy
o T Tearorme . GNEREINE] W8 i 1 T Tearornae . GNEREINE] W8 4
o .
Horizontal // Peak for 3 (i to 18 Gl Vertical / Peak for 3 Gk to 18 Giz
(o (o
& &

D0 gy B0 days
B0 - B0 -
T degs T i
80 day 80 day
a0 o a0 o

Start 3.0 GH;

Start 3.0 GH;

30001 pts
—_

Stop 18.0 GHz

—yN

| Mnasuring..,

30001 pts
—_

Stop 18.0 GHz

—yN

&

| Moasuring..,

&

Note.

1. No spurious emission were detected above 3 (lz.
2. Average test would be performed if the peak result were greater than the average limit.

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, Report No.:
K_E Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0139
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (34 ) of (48)
www.kes.co.kr

Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBuV) cectmoce | @) (dB) (dB) (@BV/m) | (dBA/m) | (dB)
1154.30 45.99 Peak H -7.45 - 38.54 74.00 35.46
1332.09 46.04 Peak A\ -6.27 - 39.77 74.00 34.23
1332.89 47.63 Peak H -6.25 - 41.38 74.00 32.62
1661.75 44 .90 Peak \% -5.53 - 39.37 74.00 34.63
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (H/V) (dB) (dB) (dBN/m) (dB/N/m) (dB)
2310.00 38.46 Peak H -1.85 - 36.61 74.00 37.39
2310.00 37.34 Peak A\ -1.85 - 35.49 74.00 38.51
2329.86 40.32 Peak H -1.58 - 38.74 74.00 35.26
2332.44 41.36 Peak Vv -1.54 - 39.82 74.00 34.18
2390.00 38.70 Peak H -0.77 - 37.93 74.00 36.07
2390.00 39.13 Peak A\ -0.77 - 38.36 74.00 35.64
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
'SDect.rurn Hpe £ (1] Spect = {x |8 iE e Spectrum B £ (1] Spect = {x |8 iE e
Ref Level 97.00 oBuy &« RBW 1 MHz Ref Level 97.00 o8y ® RBW 1 MHz
. : : - Magi] R : : - Maji)
B0 cEg i B0 dEg i
S0 dBg - |I ‘If :._ ddt -
L B g
= F ; 1
9@_'19\-:;1..; T S S S R T £ &S : A0 s e o ey T e e :
;::’ﬂ ;!.S GHz 691 pts . 3rm 405 GHz ;‘::’“ ;!.S GHz 691 pts : 3?% 405 GHz
M:;::_r| Ret | Tre | X vol.ufe = | Yovalue g | Function | Function Result | M:;::_r| Ret | Tre | X vol.ufe = | e :m’!uz. g | Function | Function Result |
— = e
il | Measuring... ™) | )i | Moasuring... iy we ]
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Horizontal // Peak for 1 Gz to 3 (iz

Spectrum 2 (E)

R Lewel 07,00 d8py @ RBW 1 MHz

Vertical // Peak for 1 Gz to 3 (i

R Lewel 07,00 d8py

®

@ RBW 1 MHz

Spectrurm 2

Spectrum 3 ()
Ref Level 07,00 cyy ® RBW 1 MHz
Al 10 dB SWT 60 ms & VBW 3 MHz  Mode &uto Swesp
@ 17k Man

Spectrum 3 ()
Ref Level 07,00 cuy » RBW 1 MHz
Al 10dE  SWT 60 ms & VBW 3 MHz  Mode &uto Swesp
@ 17k Man

Atk 10 dE BWT 30.1 ms & VAW 3 MHz  Mode Auto Swesp Atk 10dE  SWT 30.1ms & VBW 3 MH: Mode suto Swesp
@ 17k Max @ 17k Man
MaLi] CET]
90 dBu- 90 dBu-
ML) : ML
BO cBLN- 2.4019200 GHel BO cBLN- M1 2.4019200 GHz
0 di 0 di
60 dB- 60 dBN-
=0 degie + 50 o 2 T
_QWMW A S s MMMWMM
30 iy 30 By
20 de 20 da
10 s 10 s
GF 2.0 GHz 30001 pts Span 2,0 GHz GF 2.0 GHz 30001 pts Span 2,0 GHz
Marker Marker
_Type | Ret | Trc | H-walue | Y-value | Function | Function Result | _Type | Ret | Trc | H-walue | Y-value | Function | Function Result |
M1| | i 2,40192 GHz | 79,49 dBpY | | | M1| | i 2,40192 GHz | 76,10 dBpY |
Mz 1| 1,332089 GHz | 47.63 dBpy | Mz 1| 1.332089 GHz | 45.04 dBpY
| m3 1 1,154205 GHz 45.99 dBpv | m3 1 1,661745 GHz 44.90 dipv
._ X T | | 1 R | !
o .
Horizontal / Peak for 3 (fz to 18 Gz Vertical // Peak for 3 Gz to 18 iz
® =] ® =]

D0 o S0 dign-
B0 - B0 -
0 o 0 o
80 day 80 day
a0 o a0 o

Stop 18.0 GHz

Start 3.0 GH; 30001 pts
—_— —

HMnasuring...

&

Start 3.0 G
—_—

iH:

30001 pts Stop 18.0 GHz
—

Maasuring... ]

Note.
1. No spurious emission were detected above 3 (llz.

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: 39

- Spurious

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

(M) (dBaV) H/V) (dB) (dB) (dB/V/m) (dB/V/m) (@B)

1182.76 45.93 Peak H -7.23 - 38.70 74.00 35.30
1200.69 45.60 Peak \'% -7.08 - 38.52 74.00 3548
1331.89 47.37 Peak \% -6.27 - 41.10 74.00 32.90
1332.16 46.74 Peak H -6.27 - 40.47 74.00 33.53

Horizontal // Peak for 1 @z to 3 Gz Vertical // Peak for 1 Gz to 3 Gk
specrum ) |G [T soccrumz | iSGRSC ) [T
Ref Level 97.00 =2y & RBW 1 MHz Ref Level 97.00 =2y & RBW 1 MHz
Alt 10dE SWT 30.1 ms & VAW 3 MHz  Mode Auto Swesp Alt 10dE  SWT 30.1 ms & VBW 3 MHz  Mode auto Swesp
@17k Man @17k Man
Maii] LR ]
90 iy 90 iy 1.2
Mii1] Mi{1]
BO Ry BO Ry
O dBgh- O dBgh-
60 OBy 60 OBy
50 dBCA-H —- 50 ey La:
| R S Y N ' | S SN TR |
b i gisisto g VRSSO MO e VA e
30 diy 30 diy
20 digiv- 20 digiv-
10 o 10 di
0 oy 0 oy
CF 2.0 GHz 30001 pts Span 2.0 GHz CF 2.0 GHz 30001 pts Span 2.0 GHz
Marker Marker
_Type | Ret | Tre | o walue | | Funetion | Function Besult | _Type | Ret | Tre | o walue | o value | Funetion | Function Result |
ML ]3] 2,440852 GHz | Bl ML ]3] 2,440852 GHz | 81,53 dBpy
Mz 1 1,332156 GHz | 46,74 dBpv Mz 1 1.331889 GHz | 47.37 dBpv
M3 1 1,182761 GHz 45,93 dBuv M3 1 1200683 GHz 45.60 dBpv
r =T T ) = - T o G & .|
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Horizontal // Peak for 3 Gz to 18 (iz

R Lewel 07,00 dspy ® RBW 1 MHz
Alt 10 dB BWT 60 ms & YBW 3 Mz

@ 1Pk Max

Spectrum 3 r.iﬂu;i

Vertical // Peak for 3 (z to 18 Gz

Moide &uto Sweep

B ) =)

Spectrum 3 @
Ref Level 07,00 cuy » RBW 1 MHz
Al 10dE  SWT 60 ms & VBW 3 MHz  Mode &uto Swesp
@ 1Pk Max

30 diy—1= 30 diy—1=

10 déys 10 déys

Start 3.0 GHz 30001 pts Stop 18.0 GHz Start 3.0 GHz 30001 pts Stop 18.0 GHz
— e — e

| Hoasuring...

T e p

| Hoasuring...

] i

Note.

1. No spurious emission were detected above 3 (Hz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode:

Transfer rate:

EDR

3 Mbps(Worst case)

Distance of measurement:

3 meter

Channel: 78
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBuV) cectmoce | @) (dB) (dB) (@BV/m) | (dBA/m) | (dB)
1187.49 45.64 Peak H -7.18 - 38.46 74.00 35.54
1327.62 47.19 Peak H -6.26 - 40.93 74.00 33.07
1329.82 46.25 Peak A\ -6.26 - 39.99 74.00 34.01
1659.81 4415 Peak \% -5.54 - 38.61 74.00 35.39
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (H/V) (dB) (dB) (dBN/m) (dB/N/m) (dB)
2483.50 40.30 Peak H 0.58 - 40.88 74.00 33.12
2483.50 41.04 Peak A\ 0.58 - 41.62 74.00 32.38
2490.99 43.00 Peak A\ 0.70 - 43.70 74.00 30.30
2497.80 42.55 Peak H 0.81 - 43.36 74.00 30.64
2500.00 40.69 Peak H 0.84 - 41.53 74.00 3247
2500.00 41.34 Peak A\ 0.84 - 42.18 74.00 31.82
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
- Sp m2z 4] Spes B0l spectrum 4 (@) ?“_’l “Sp m2z 4] Spes 30 spectrum 4 Li;] ?“_’|

R Lewel 07,00 dspy

@ RBW 1MHz

R Lewel 07,00

oy

@ RBW 1 MHz

At 10dE  SWT 1ms & VBW 2 MH:z  Mode Sweep Al 10dE  SWT 1 ms & VBW 3 MHz  Mode Sweep
1] SETRY]
M1l1] Mif1]
"._ - ‘\.
0 dBu- 0 dBu- T
it s P N | it e 8 e _—
0 dig 0 diy
20 diyr 20 diyr
10 digw 10 digw
0 oyt 0 oyt
Start 2.478 GHz 691 pts Btop 2.51 GHz Start 2.478 GHz 691 pts Btop 2.51 GHz
Marknr Marknr
Type | Ret | Trc | Hwalue Yewalue | Function | Function Result | Type | Ret | Trc | Hwalue | vewalue | Function | Function Result |
1 1 2.482 40.20 dBp'-' 1 1 2.4835 GHz 41.04 dBp'-'
Mz | 1] 40,89 dBuY Mz 1 2.5 GHz | 41.34 dByy
M3 42,55 dBpy M3 2,49090 GH2 43.00 dBpy
| Measuring... W W | | Moasuring... W W ]
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Horizontal // Peak for 1 Gz to 3 (iz

Spectrum 2 (E)

R Lewel 07,00 d8py @ RBW 1 MHz

Vertical // Peak for 1 Gz to 3 (i

R Lewel 07,00 d8py

®

@ RBW 1 MHz

Spectrurm 2

Atk 108 SWT 30.1ms & VBW 3 MH:  Mode &uto Swesp Atk 10dE  BWT 30.1ms & VBW 3 MH:  Mode aAuto Swesp
@ 17k Man @ 17k Man
MaLi] CET]
50 g 50 g
ML) ML
B oy B oy
0 di 0 di
60 Ry 60 R
50 diy 50 diy

Spectrum 3 ()
Ref Level 07,00 cyy ® RBW 1 MHz
Al 10 dB SWT 60 ms & VBW 3 MHz  Mode &uto Swesp
@ 17k Man

Ref Level 07,00 cuy » RBW 1 MHz
Al 10dE  SWT 60 ms & VBW 3 MHz  Mode &uto Swesp
@ 17k Man

30 iy 30 By

20 da 20 da

10 s 10 s

GF 2.0 GHz 30001 pts Span 2,0 GHz GF 2.0 GHz 30001 pts Span 2,0 GHz
Marker Marker

_Type | Ret | Trc | H-walue | Y-value | Function | Function Result | _Type | Ret | Trc | H-walue | Y-value | Function | Function Result |

M1| | i 2.479984 GHz | 83,33 dBpy | M1| | i 2.479984 GHz | 83,35 dBpy | |

| Mz 1| 1.327622 GHz | 47.19 dBpy | Mz 1| 1.320822 GHz | 46.25 dByy

f M3 1 1,187494 GHz 45.64 dBuv f M3 1 1,659811 GHz 44,15 dBuv
._ 1 T | | 1 R | !

o .
Horizontal / Peak for 3 (fz to 18 Gz Vertical // Peak for 3 Gz to 18 iz
@ [=) Spectrum 3 (%) (=

D0 o S0 dign-
B0 - B0 -
0 o 0 o
80 day 80 day
a0 o a0 o

Stop 18.0 GHz

30001 pts
—

Start 3.0 GH;
—_—

HMnasuring...

&

Start 3.0 G
—_—

iH:

30001 pts Stop 18.0 GHz
—

Maasuring... ]

Note.
1. No spurious emission were detected above 3 (llz.

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 (lz) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78(Worst case)
Horizontal Vertical
Spectrum 3 (X u;i _n?l Spectrum 3 (X u;i _n?l
Ref Level 97.00 oBuy = RBW 1 MHz Ref Leyel 97.00 o8y = RBW 1 MHz
At 10 dB  SWT 48 ms & VBW 3 MHz  Mode auto Sweep At 10dBE  SWT 48 ms & VBW 3 MHz  Mode auto Sweep
[@ 1Pk Man [@ 1Pk Man
70 digh 70 digh
7 i 0 dy

10 dEgy- 10 dEgy-

Siart 16.0 c::. 0001 pts Siop 0.0 GHz Siart 16.0 c::.
1 1 | Measuring.., ] 2|1 1

BU001 pts #9‘ B
| Measuring.., L1 F

Note.
1. No spurious emission were detected above 18 GHfz.
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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 kifz
.VBW = 300 kifz
. 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 0 W =~ W

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

e [ ¥ oy
o °  _° ¥ SoweinkeeT 8 G
Rref Level 10.00 diém & RBW 100 kHz Raf Leyel 10.00 d8m & RBW 100 kHz
b At 2008 w BWT 10.1 ms @ VBW 300 kHz  Mode Sweep Att 0B AW 285 ms @ VBW 300 kHr  Made Auto Sweap
ToF TOF
@ 1Pk View @ 1Pk Max
Mal1] 60,93 gim| ME[1]
i 22504420 Pz 540 OHz|
ML) 0.55 dfim| 0 dis M) 0,19 dim|
-10 dBm 24021600 g4z 240280 GHz)
=Soruf—101 ~15 450 dik A0:d8m
~30 d 1 ot B0 ~15.450 dim
4 1 ||" u.
-3t 1
Lo i
1 X R ¥ A 408 ] ¥
bt et b s et gt 'y = e A b J:"WWW
70 dis | - S, I
20 dn
| -0 dBm
Start 2.0 GHz 10001 pis Stop 2405 GHz
Marker -70 o
_Type | Ref | Tec | ®-walun | Y-value | Function | Function Result |
| M1] {1 2,40216 GHz | 0.55 deém | 1 |
Mz 1] 2.91 GHz | -62.27 B &0 dim—{-
Mz 1| 2.30 GHz | ~59.54 dim
M4 1 2,376123 GHz -58.96 dim
Ms| | 1] 2350442 GHz | -60.93 dBm | Siart 0.0 MHZ 10001 pits Stop 26.5 GHz
i | Measuring.. i i | Measuring.. i
o) ]
Ref Level 10,00 &&m & RBW 100 kHz
Attt 48 BWT 255 mg m VBW 300 kHz  Mode Auto Sweep
TOF
m2[1] 17,34 dBm|
L 20.25500 GHz|
o de M1l1] 1,03 dBm|
2.49990 GHz|
10 o
SoEmm—HDY ~1Bi970 dBm
-3 i |
Mz
Blank e el ;
T I A AR raaad
-0 dBm
-70 dbs
&0 By
Siart 0.0 MHZ 10001 pits Stop 26.5 GHz
— T
i | Measuring.. i
s 2] = ooz ) @
Ref Level 10,00 &m & RBW 100 kHz Ref Level 10,00 &&m & RBW 100 kHz
Att W dE  SWT 10,1 ms w VBW 300 kH:  Mode Swaep At B SWT 255 ms w VBW 300 kH:  Mode Auto Sweep
TOF TOF
@ 1Pk View
M1 msl1] 40.07 dnm| m2(1] 36,65 dBm|
o ng-'\;’ =& =~ i . E T AGRGASIN GHE| M. 19,53250 GHz|
J \ M1i1] 1.95 dfim)| 0 de: M1 1.42 dim|
-10 dpe v " LARODO 140 GHZ 2.47960 GHx|
\ o
T 10 o
|
~5 Haanb & B
xﬂr |“ o5 1 [5G dEm
u I\‘\ﬁl_ 1 i ! e -0 dam
X i e X h 4 P .l N Lo e :
-6 k- 49 o
70 d 1 I
" 1
-0 W
€0
Start 2,478 GHz 10001 pts Stop 2.51 GHz
[Marker oy
| _Type | Ref | e | K-valun | F-valun | Function | Function Result | sk
i my [ 1 24000014 GHz | 1.95 dbm | 1l
| Mz 1| 2.4835 GH: | -51.38 dim | 29 da
b 1 _2ScHz|  -5losdam
Y 1| 4856264 GHz | -49.35 dim |
| ms 1 2 4836A53 GHZ -48.67 dEm | Start 30,0 MHz 10001 pts Stop 26.5 GHz
e —
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EDR(3Mbps)

r (ooam | e

Spectrum = Spectrumz () 63

Rref Level 10.00 diém RBW 100 kHz Raf Leyel 10.00 d8m & RBW 100 kHz

b At 2008 w BWT 10.1 ms @ VBW 300 kHz  Mode Sweep Att 0B AW 285 ms @ VBW 300 kHr  Made Auto Sweap

ToF TOF
@ 1Pk View @ 1Pk Max

ML CETEY]
o g
Mi11] 0 din Mt
10 dBm
-18 dém

M =)y 37,350 dB 1 -

5 Iy

S J 2OHB= s o1 250 e

40 e Y

i | ~30 di

i M " j M
I X X E 40 b 4
70 dis
20 dn
-0 dBm

Start 2.0 GHz 10001 pis Stop 2405 GHz
Markr o
| _Type | Ref | Tec| ®-walun Y-value | Function | Function Result |
| 2492003 GHz | -1.25 dem_ |
| Mz | ET | 2,31 GHz | -59.60 B &0 By
| M3 || 2.30 GHz | -50.26 dim

M| [ 3l 2.37644B GHz | -58.87 dém |
Mz [ 1] 2348447 GHz | -58.52 dbm Siart 0.0 MHZ 10001 pits Stop 26.5 OHz
- e temmeates

Spectrurm 2 3] Ini?l
Ref Level 10,00 &&m & RBW 100 kHz
Attt 48 BWT 255 mg m VBW 300 kHz  Mode Auto Sweep
TOF
@ 1Pk View
mzl1] ~3R.90 dam)
ZDA20 GHz]
LT Mil1] 0,65 dBm|
2.49990 GHz]
10 di
20 dim—ry -
~30 dan
Blank
-40
-5 dim
-70 dbs
50 di
Slart 30,0 MHz 10001 pts Stop 26.5 (Hz

Spectrum 3 {EJ] Inerjl Spectrum 2 (E) I“ér’l
Ref Level 10,00 &m & RBW 100 kHz Ref Level 10,00 &&m & RBW 100 kHz
Atk 0 dE  SWT 10.1ms & VEBW 300 kH:  Mode Swaep Al I dE BWT 255 ms m VBW 300 kH:  Mode duto Sweep
TOF TOF
@ 1Pk View
= ME1] 40,61 dBm| mal1] ~30,16 dBm|
o dBmd- 2.48920330 OHz| FO24440 GHz2|
M1i1] 0.23 dim)| o de: Mi1] 1.08 dBm)|
100 gBa II 2.4B00U0 140 GHz 2.47980 Qi)
PEHber—t=t0 1 19,770 dim 10 o
-30 B 1 19,77
L [T M5 | dae
Mz - ~30 dan
50 i —— el o L i Wﬁ L
60 dem i | ! 40'd8
-70 di
£0
Start 2,478 GHz 10001 pts Stop 2.51 GHz
[Marker oy
| _Type | Ref | e | K-valun F-valun | Function | Function Result | sk
(- 1] 2,4000014 GHz | 0.23 dim 1l
(- 1| 24835 GHz | -50.52 dim 2 o
(| —CE] 1| _8.5GHa | -53.32 dm |
(- 1| 2,4869255 GHz | -49.11 dim |
L ms 1 7.4592933 GHz -48.61 dim Start 30.0 MHz 10001 pts Stop 26.5 GHz
X o — L
L It R ! i T e y
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Hopping mode BDR(1Mbps)

2 T
Spectrum {‘n? Spoectrum 3 {EJ] l‘n?
Rref Level 10.00 diém & RBW 100 kHz Raf Leyel 10.00 o8m & RBW 100 kHz
b At 2008 w BWT 10.1 ms @ VBW 300 kHz  Mode Sweep Att 0B BWT 10.1 ms w VBW 300 kHz  Mode Sweap
ToF ToF
(@17 Max (@17 Max
MEL1] T ML V5,34 dBm|
o dim 2.ADE17 (i
Mi11] o. M1 1.99 dBim)|
10 dim 2. 40480950 2.4B000460 GHz|
20Ot r—{D1 13460 ol |] L
-30 8 ]I
4 i w 1
X 1 s | i
-0 dim e T I
" . N " L FPRPYTY FY) O FOTR IO
270 da 70 dis
20 dn 20 dn
Start 2.0 GHz 10001 pis Stop 2405 GHz Slart 2,478 GHz 10001 pis Stop 2.51 Giiz
Marker Marker
| _Type | Ref | Tec| ®-walun | Y-value | Function | Function Result | | _Type | Ref | Tec| ®-walun | Y-value | Function | Function Pesult |
] | 2404995 GHz | 0.54 dem I [ 1] ] 24500046 GHz | 1.99 dém |
| Mz | ET | 2,91 GHz | -50.90 dBm | Mz | ET | 2,3835 GHz | -43.82 B
| Mz 3 2.30 GHz -57.60 dim | Mz 3 2.5 GHz -40.76 dim
3 2.386970 GHz | -57.20 dém _ I 3 2936148 GHz | -47.63 dém _
Mz [ 1] 2,376B60 GHz | -57.16 dBm Mz 31 2,436179 GHz | -38.34 dbm
.
Hopping mode_ EDR(3Mbps)
r Toos) T
Spactruen [ Spectrum3 (4] e
Ref Level 10.00 dém & RBW 100 kHz Ref Level 10.00 o5m = RBW 100 kHz
b At 2008 w BWT 10.1 ms @ VBW 300 kHz  Mode Sweep Att 0B BWT 10.1 ms w VBW 300 kHz  Mode Sweap
TDF TOF
@ 1Pk View @ 1Pk Max
Ms[1] Mil1] 0,14 dfm|
o dem o B 2.47880000 G|
Mi11] - 1.5 M211) -50.46 dBm|
1 dBm 24041440 g 1|]| 2.48350000 GHZ|
20 gm— 1 50 dik 21 r!emn,l—.'n B0
~30 dB -30 8
.- i" .
P il S ol 3 T Ty i W)
4
o 1. > v -9 |r &0 da
270 da 70 dis
20 dn 20 dn
Start 2.0 GHz 10001 pis Stop 2405 GHz Slart 2,478 GHz 10001 pis Stop 2.51 Giiz
Marker Marker
| _Type | Ref | Tec| ®-walun | Y-value | Function | Function Result | | _Type | Ref | Tec| ®-walun | Y-value | Function | Function Pesult |
il 1| {1 2.404144 GHz | ~1.50 dem | 1 | il 1| {1 2.4788303 GHz | _0.14 dem | !
| Mz | ET | 2,31 GHz | -62.36 B | Mz | ET | 2,3835 GHz | -50.46 B
| Mz 1 2.39 GHz ~60.44 dém | Mz 1 2.5 GHz -49.87 dém
3 I 237595 GHz | -59.36 dim 3 I 2.4869255 GHz | -49.80 dém |
Mz [ 1] 2330652 GHz | -57.90 dbm | s 31 24341568 GHz | -38.67 dBm
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3.8. AC conducted emissions
Test setup

EUT AC/DC Adapter LISN

Test Receiver

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 Kz to 30 M, 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.

Conducted limit (dBxV/m)
Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50

Note:

1. All AC line conducted spurious emission are measured with a receiver connected to a grounded LISN
while the EUT is operating at its maximum duty cycle, at maximum power, and the appropriate
frequencies. All data rates and modes were investigated for conducted spurious emission. Only the
conducted emissions of the configuration that produced the worst case emissions are reported in this
section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results

Hot Line
100
Final_Result
80 Frequency Average Bandwidih | Line | Corr.
(MHz) Bay) | (dBWV) (kHz) (dB)
ke ! — | 0.550000 = 16.86 8.000 L1 57
H | 0.550000 2421 — 2001
T w0 | 0.554000 - 17.02] .000 [ L
3 | 0.554000 25.08 = .000 | L
* . » | 1.546000 =1 134 000 TL.
20 e 1.548000 22867 = 000 | L .
* 27.398000 - 117 000 | L 10.4 |
| 27.388000 2414 & L000 | L 10.4 |
s - 28,838000 — A07 000 | L 104
28.838000 25.59 = 000 | L 10.4
150k 300 400 500 800 1™ M 3M 4M 5M 6 a8 10M 20M  30M
Frequency in Hz
Neutral Line
100
Final_Result
80 MaxPoak [ Average | Limit Weas. | Bandwidth | Line | Corr.
(B V) (4B V) | (dBWV)| (dB) | Time (kM=) (de)
60 — m— m_w---rrm-m — 161] 4600 44, 1 0 85,000 | N 8.6
z 1609 — 56,00 000 [N ]
H — 147] 46.00] ) ,000 [N X
§ 40 1484 —| 56.00| 41.16] 1000, L000 | N
L] - o3| 4600 1000, 000 | N
* 1562 — 5600] 40 X 3.000
20 " —- 083| 4600 4683 1000, 3,000
* 13.09 — 56.00 4281 1 X 000 A
pers EX 5000 51, 1000, | 10,
‘71’ > *e ¢ 2264 \i!_& 60.00 _37.38] 1000, % f:? 5
150k 300 400500 800 1M M M aMSME 8 10M 20M  30M
Frequency in Hz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?ﬂ:ﬁg{) n Cali(:)l;‘:.tion
Spectrum Analyzer R&S FSV30 101389 1 year 2020.01.09
Spectrum Analyzer R&S FSV40 101002 1 year 2020.06.24
Séfgfalsgéffersa‘f;pt HP 83630B 3844A00786 1 year 2020.01.15

Vector Signal R&S SMBV100A 1407.6004K02 1 year 2020.06.25

Generator

Power Meter Anritsu ML2495A 1438001 1 year 2020.01.15
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2020.01.15

Attenuator HP 8494B 2630A12857 1 year 2020.01.15

Attenuator KEYSIGHT 8493C 82506 1 year 2020.01.15

Loop Antenna Schwarzbeck FMZB1513 225 2 years 2021.02.15
Trilog-broadband SCHWARZBECK VULB 9163 714 2 years 2020.11.26
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK BBHA9170 9]?]73(1)??0 2 years 2021.02.19
High Pass Filter Ins;";arif;?é};bh WHJS3000-10TT 1 1 year 2020.06.25
Band Reject Filter MICRO-TRONICS BRM50702 G272 1 year 2020.01.16
Low Pass Filter Ins\tz?rlil;?éﬁbh WLK1.0/18G-10TT 1 1 year 2020.06.24
Broadband Amplifier Schwarzbeck BBV9721 PS9721-003 1 year 2020.01.16

Preamplifier AGILENT 8449B 3008A01742 1 year 2020.01.08

Amplifier R&S SCU 01 100603 1 year 2019.11.26
EMI Test Receiver R&S ESU26 100551 1 year 2020.04.09
EMI Test Receiver R&S ESR3 101781 1 year 2020.04.22
DC Power supply Agilent 6632B MY43004090 1 year 2020.06.25

Pulse Limiter R&S ESH3-72 101915 1 year 2019.11.26

LISN R&S ENV216 101787 1 year 2020.01.24
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer Samsung Electronics Co., Ltd. NT-R540-PS35S ZSME93AZ700280W
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Appendix B.  Test setup photo

Radiated

AC conducted

Blank

The end of test report.
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