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KES Co., Ltd. ,
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1. General information

Applicant: Prinics Co.Ltd

Applicant address: 228-92, Saneop-ro 155beon-gil, Gwonseon-gu, Suwon-si, Gyeonggi-do, 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

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
ISED Registration No.: 4769B

FCC rule part(s): 15.247

IC rule part(s): RSS-247

FCCID: PO5009046

IC Certification 26212-009046

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

1.1. EUT description
Equipment under test  Instant Photo Printer

Frequency range 2402 Mk ~2 480 Mz (BDR/EDR)
Model 009046
Derivative name 009047, 009048, 009049, 009050, P210, PM220, P210R

Modulation techniqgue  GFSK, m/4DQPSK, 8DPSK

Number of channels 2402 Mz ~2480 Miz (BDR/EDR) : 79 ch
Antenna specification ~ Antenna type : PCB antenna, Peak gain : -0.37 dBi
Power source DC 7.40 V (Rechargeable Li-ion Battery)

15.247(a)(1) that the rx input bandwidths 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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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.

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.

1.2. Test configuration

The_Senior Group LLC mFC-BTR-01 FCC ID: PO5009046,

IC: 26212-009046was tested according to the specification of EUT, the EUT must comply with following
standards and KDB documents.

FCC Part 15.247

ISED RSS-247 Issue 2 and RSS-Gen Issue 5
KDB 558074 D01 v05 r02

ANSI C63.10-2013

1.3. Frequency/channel operations

Ch. Frequency (Miz) Rate(Mbps)
00 2 402 1
39 2441 1
78 2480 1

1.4, Accessory information

Equipment Manufacturer Model Serial No. Power source

1.5. Software and Firmware description
The software and firmware installed in the EUT is 1.0

1.6. Information about derivative model
The circuit diagram and software of the basic model and derivative are fundamentally the same.
It is for model management purpose per business partner.
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1.7. Measurement results explanation example
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).
=0.68 + 10 = 10.68

1.8.  Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MHz 454 dB
Uncertainty for Radiation emission test 5o ™ 436 dB
(include Fundamental emission)
Above 10l 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2. Summary of tests
SEAE 07 SEAE 07 Parameter Test results
FCC Part 15 RSS-247 & Gen
- RSS-Gen 6.7 99% occupied bandwidth Pass
15.247(a)(1) RSS-247 5.1(a) 20 dB bandwidth Pass
15.247(b)(1) RSS-247 5.4(b) Output power Pass
15.247(a)(1) RSS-247 5.1(b) Channel separation Pass
15.247(a)(1)(iii) RSS-247 5.1(d) Number of channels Pass
15.247(a)(1)(iii) RSS-247 5.1(d) Time of occupancy Pass
RSS-247 5.5
15.205 15.209 RSS-Gen 8.9, Radiated restricted band and emission Pass
8.10
15.247(d) RSS-247 5.5 Conducted spurious emission and band edge Pass

KES-QP-7081-06 Rev. 7
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3. Test results

3.1. 99% Occupied Bandwidth

Test procedure

ANSI C63.10-2013 clause 6.9.2 and 6.9.3

Test setup

EUT Attenuator

Spectrum
analyzer

Test setting

1. Span = The instrument center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.
2. RBW = The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW

3. VBW = shall be approximately three times the RBW
4, Sweep = auto

5. Detector function = Peak

6. Trace = Max hold

Limit
Not applicable

Test results

Frequency(Mk) Data rate(Mbps) 99% occupied bandwidth(Mk) Limit(Mik)
2 402 0.915
2441 1 0.915
2 480 0.915
2 402 1.204
2441 2 1.221 -
2480 1.216
2 402 1.204
2441 3 1.210
2 480 1.204
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Test plots
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3.2. 20 dB bandwidth
Test procedure
ANSI C63.10-2013 clause 6.9.2 and 6.9.3

Test setup

EUT

Attenuator

Test setting

Spectrum analyzer

1. Span = The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The
span range for the EMI receiver or spectrum analyzer shall be between two times and five times the OBW.
2. RBW = The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW.

3. VBW = Shall be approximately three times the
4. Sweep = auto

5. Detector function = peak

6. Trace mode = max hold

Limit
Not applicable

Test results

RBW.

Frequency(Mtz) Data rate(Mbps) 20 dB bandwidth(ME) Limit(Mk))
2 402 1.030
2441 1 1.036
2 480 1.030
2 402 1.360
2441 2 1.355 -
2 480 1.355
2 402 1.355
2441 3 1.349
2480 1.355
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4




s

KES Co., Ltd.

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

www.kes.co.kr

Test report No.:

KES-RF-20T0108
Page (12 ) of (54)

Test plots

Spectrum Spectrum
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EDR(3Mbps)
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3.3. Output power
Test procedure
ANSI C63.10-2013 - Section 7.8.5

Test setup

Power meter,
Power sensor

EUT Attenuator

Spectrum analyzer

Test setting
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel

RBW > the 20 dB bandwidth of the emission being measured
VBW = RBW

Sweep = Auto

Detector function = Peak

Trace = Max hold

ok~ wbdPE

Allow trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the emiss
ion. The indicated level is the peak output power, after any corrections for external attenuators and
cables. A plot of the test results and setup description shall be included in the test report.

Limit
According to 815.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies

separated by a minimum of 25 Kz or the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mW.

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 Mk 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 RSS-247 Issue 2 5.4(b), For FHSs operating in the band 2 400 - 2 483.5 M, the maximum peak
conducted output power shall not exceed 1.0 W if the hopset uses 75 or more hopping channls; the maximum
peak conducted output power shall not exceed 0.125 W if the hopset uses less than 75 hopping channls. The
e.i.r.p shall not exceed 0.4 W, except as provided in section 5.4(e).
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Test results

Data Peak Power | Average Power PIS B qugr SR LTE
Frequency (M) rate(Mbps) (dBm) (dBm) Mot (dBm) 2;;];?1:; for ISED(dBm)
2 402 -6.14 -6.36 -6.51 20.97 36.02
2441 1 -3.35 -3.54 -3.72 20.97 36.02
2 480 -3.17 -3.20 -3.54 20.97 36.02
2 402 -3.41 -6.40 -3.78 20.97 36.02
2 441 2 0.19 -3.31 -0.18 20.97 36.02
2 480 -0.04 -3.08 -0.41 20.97 36.02
2 402 -3.27 -6.99 -3.64 20.97 36.02
2 441 3 0.50 -3.98 0.13 20.97 36.02
2 480 -0.22 -3.82 -0.59 20.97 36.02
Note.
1. Antenna gain : -0.37 dBi
2. The average power was tested using an average power meter.
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Test plots
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EDR(3Mbps)

Spectrum 2 ®
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3.4. Carrier frequency separation
Test procedure
ANSI C63.10-2013 - Section 7.8.2

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

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 Miz. Band may have
hopping channel carrier frequencies that are separated by 25 kilz 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 mlW.

According to RSS-247 Issue 2, 5.1(b), FHSs shall have hopping channel carrier frequencies separated by a
minimum of 25 kiiz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively,
FHSs operating in the band 2400-2483.5 Miz may have hopping channel carrier frequencies that are
separated by 25 kiz or two thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided that the systems operate with an output power no greater than 0.125 W.
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Test results
Frequency(Miz) Data rate(Mbps) Channel Separation (Mk) Minimum limit (Mk)
2441 1 1.003 0.691
2441 3 1.003 0.899
Test plots
Hopping mode_BDR(1Mbps) Hopping mode_EDR(3Mbps)
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3.5. Number of hopping frequency
Test procedure
ANSI C63.10-2013 - Section 7.8.3

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

2. Frequency range: 2 400 Mz ~ 2 441.5 M, 2 441.5 MLz ~ 2 483.5 M

3. Span = the frequency band of operation

4. 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.

5. VBW > RBW

6. Sweep = auto

7. Detector function = peak

8. Trace = max hold

Allow the trace to stabilize. It might prove necessary to break the span up into subranges to show clearly all
of the hopping frequencies. Compliance of an EUT with the appropriate regulatory limit shall be determined
for the number of hopping channels. A plot of the data shall be included in the test report.

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

According to RSS-247 Issue 2, 5.1(d), FHSs operating in the band 2400-2483.5 Mz shall use at least 15
hopping channels. The average time of occupancy on any channel shall not be greater than 0.4 seconds
within a period of 0.4 seconds, multiplied by the number of hopping channels employed. Transmissions on
particular hopping frequencies may be avoided or suppressed provided that at least 15 hopping channels are
used.
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Test results
Hopping mode_BDR(1Mbps)

Hopping mode_EDR(3Mbps)
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3.6. Time of occupancy
Test procedure
ANSI C63.10-2013 - Section 7.8.4

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

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. VBW=1 Mz (= RBW)

5. Sweep = as necessary to capture the entire dwell time per hopping channel

6. Detector function = peak

7. Trace = max hold

Use the marker-delta function to determine the transmit time per hop. If this value varies with different
modes of operation (data rate, modulation format, number of hopping channels, etc.), then repeat this test for
each variation in transmit time.

Limit

According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Miz band,
the average time of occupancy on any frequency shall not be greater than 0.4 second within a period of
0.4 seconds multiplied by the number of hopping channels employed.

According to RSS-247 Issue 2, 5.1(d), FHSs operating in the band 2 400 - 2 483.5 Miz shall use at least
15 hopping channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds, multiplied by the number of hopping channels employed.
Transmissions on particular hopping frequencies may be avoided or suppressed provided that at least 15
hopping channels are used.

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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Test results

Packet type Frequency | Dwell time |A period time| Time of occupancy |Limit for time of occupancy
(MHz) (ms) (s) on the Tx channel on the Tx channel
DH1 2441 0.259 31.6 82.88 400
DH3 2441 1.255 31.6 200.80 400
DH5 2441 2.958 31.6 315.52 400
2-DH1 2441 0.261 31.6 83.52 400
2-DH3 2441 0.752 31.6 120.32 400
2-DH5 2441 1.009 31.6 107.63 400
3-DH1 2441 0.245 31.6 78.40 400
3-DH3 2441 0.578 31.6 92.48 400
3-DH5 2441 1.143 31.6 121.92 400
Note:

DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 82.88 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 200.80 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 315.52 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 83.52 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 120.32 (ms)
2-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 107.63 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 78.40 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 92.48 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 121.92 (ms)
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EDR(2Mbps)
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EDR(3Mbps)
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3.7. 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
Coaxial
0.8m '"¢——Cable
PR RS—— i
Ground Plane

EMI Receiver

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

Turn Table
im=—4m
EUT
Coaxial
08m < Cable
—— 3m ——P T
Ground Plane

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever is lower.

| e—
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( B Spectrum
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Test procedure

1.

2.
3.

(&3]

The EUT is placed on a turntable, which is 0.8 m (below 1 (lz) and 1.5 m (above 1 (liz) above ground
plane.

The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the highest
emissions.

. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
. And also, each emission was to be maximized by changing the polarization of receiving antenna both

horizontal and vertical.

. Repeat above procedures until the measurements for all frequencies are complete.
. Spectrum analyzer settings for f < 1 (llz:

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

VBW = RBW

Sweep = auto

Detector function = quasi peak

Trace = max hold

. Spectrum analyzer settings for f =1 (lz: Peak

Span = wide enough to fully capture the emission being measured
RBW =1 M

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

. Spectrum analyzer settings for f =1 (lz: Average

Average value of pulsed emissions.

Unless otherwise specified, when the radiated emission limits are expressed in terms of the average value
of the emission and pulsed operation is employed, the average measurement shall determined from the
peak field strength after correcting for the worst-case duty cycle as described in 7.5 in ANSI 63.10-2013 &
Procedure 9(b) in the KDB 558074 v05r02.

10. Duty Cycle Correction Factor

a. Time to cycle through all channels = At=t[ms] x 79 channels = 233.682 ms, where T = pulse width
b. 100 ms/ At[ms] =H — Round up to next highest integer, H =1, where H = number of hops

c. Worst Case Dwell Time = t[ms] x H = 2.958 ms

d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-30.58 dB
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Note:
1. The spectrum is measured from 9 kifz to the 10th harmonic of the fundamental frequency of the

transmitter using CISPR quasi peak detector below 1 GHz. Above 1 (flz, average and peak measurements
were taken using linearly polarized horn antennas. The worst-case emissions are reported however
emissions whose levels were not within 20 dB of the respective limits were not reported.

2. The loop antenna was investigated with three polarizations, and horizontal and vertical polarizations were

reported as the worst case.

. According to 15.35 (c), as a “duty cycle correction factor”, pulse averaging with 20 log(duty cycle) has to
be used.
Duty cycle correction factor = 20log(dwell time/100 ms)

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

© 00 N o o

1

1

1

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

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

. Field strength(dBuV/m) = Level(dBxV) + Correction factors(dB/m) + Cable loss(dB) + or Fy(dB)

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

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

. 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.

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

1. According to exploratory test no any obvious emission were detected from 9 kiz to 30 Mk. Although
these tests were performed other than open field test site, adequate comparison measurements were
confirmed against 30 m open field test 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.

2. f< 30 Mz, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dm / Ds)

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

Where:

Fs = Distance factor in dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

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

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



s

KES Co., Ltd.

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

www.kes.co.kr

Test report No.:

KES-RF-20T0108
Page (30 ) of (54)

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(kitz)
0.490 ~ 1.705 30 24000/F(Kttz)
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 Miz 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.

According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,
emissions from licence-exempt transmitters shall comply with the field strength limits :

Frequency (Mk) Distance (Meters) Radiated (xV/m)
0.009 ~ 0.490 300 2 400 / F(kiz)
0.490 ~ 1.705 30 24 000 / F(kHz)

1.705~30.0 30 30
30~88 3 100
88 ~ 216 3 150

216 ~ 960 3 200
Above 960* 3 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average
limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in

the specific RSS.
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Test results (Below 30 Mk)

Mode: EDR
Transfer rate: 3 Mbps
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Horizontal
o — HaAL —_ =
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Test results (Below 1 000 Mk)
EDR

3 Mbps

Mode:
Transfer rate:

Distance of measurement;

3 meter

Channel: 39 (Worst case)
Horizontal // Vertical
EEE — | <<D (30 - 1 000) MHz AE TEST>> KES D-8AC #4(10 m]
'%"MI : EESF?“ ot Pt Sa) oo "
m“ui:a(w;.m
100 ¢ <FCC B MH2 3 m>
90 F- <Nuw Data> —
o 2| Sisecsantd
sui g1 | W”
g\'.l E‘O 50,00 100.00 500.00 : 1000.00
Frequancy [MHz)
Spectrum Selection
No. Frequency (P) Reading c.f Resul t Limit Margin Height Angle Remark
PK QP QP
[MHz] [@B(uv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB] [cm] [deg]
1 48.066 H 42.7 -22.0 20.7 40.0 19.3 100.0 166.0
2 64.799 H 45.2 -24 .1 21.1 40.0 18.9 100.0 127.0
3 711.225 H 43.7 -26.1 17.6 40.0 22.4 100.0 286.0
4 93.899 H 44 3 24 .4 19.9 43.5 23.6 200.0 299.0
5 288.020 H 447 -20.4 24.3 46.0 21 100.0 127.0
6 374.350 H 44.6 =171 27.5 46.0 18.5 100.0 147.0
7 53.159 V 41.8 -22.1 19.7 40.0 20.3 400.0 189.0
8 92.080 V 49.0 -24.9 24.1 43.5 19.4 100.0 179.0
9 95.839 V 48.7 -23.9 24.8 43.5 18.7 150.0 118.0
10 97.294 V 48.9 -23.6 25.3 43.5 18.2 100.0 126.0
1 468.925 V 39.9 -15.4 24.5 46.0 21.5 400.0 232.0
12 486.506 V 39.6 -14.7 24.9 46.0 211 150.0 25.0
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Test results (Above 1 000 Miz)
Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 497.80 49.10 Peak H 0.11 - 49.21 74.00 24.79
4813.00 52.39 Peak 7.06 - 59.45 74.00 14.55
4813.00 38.81 Average H 7.06 -30.58 15.29 54.00 38.71
1997.10 48.80 Peak \Y; -0.99 - 4781 74.00 26.19
4813.00 53.19 Peak \Y; 7.06 - 60.25 74.00 13.75
4813.00 40.72 Average \Y; 7.06 -30.58 17.20 54.00 36.80
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 354.02 49.70 Peak H -0.20 - 4950 74.00 2450
2 386.69 49.30 Peak \Y/ -0.14 - 49.16 74.00 24.84
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Spectrum 3 Spectrum 3 @ﬁ:l @
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Note.

1. 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



s

KES Co., Ltd.

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

Test report No.:

KES-RF-20T0108
Page (35 ) of (54)

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 393.60 49.63 Peak H -0.13 - 49.50 74.00 24.50
4878.00 52.45 Peak H 7.54 - 59.99 74.00 14.01
4878.00 40.31 Average H 7.54 -30.58 17.27 54.00 36.73
2 393.60 49.38 Peak \Y; -0.13 - 49.25 74.00 24.75
4878.00 53.15 Peak \Y; 7.54 - 60.69 74.00 13.31
4878.00 40.57 Average \Y; 7.54 -30.58 17.53 54.00 36.47
Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 (i to 3 Gz
Spectrum 3 (X} Spectrum 3 =ﬁ:i 'é’
Rof Laval 105 00 digy & RBW 1 MHz Rof Lavel 10500 .‘lhp'- - RBW 1 MHz
.l.ltr:‘ — 15 d& BWT 2 ms & VEBW 3 MHz Mode Auto Sweap 15 di BWT 2 ms & VBW 3 MHZ  Mode Auto Sweep
Tl | _-.1.-| 11 Mz 1]
mif1] mif1]
B0 giyy B0 aBy)
:*naﬂlu "8 P | VSR FRRTRVSPRRTAN P VSR PP T TTS 08 § -|lu’-|-.‘§.l L VR N PV T, ?'nl'-‘.ﬁ".“f' by -~ ..«-I-.Ii,.--'.‘. VTR PR ) [P ey o bl s bt et
Start 1.0 GHz 691 pts ) : Stop 3.0 GHz Start 1.0 GHz 691 ﬁﬁ Stop 3.0 GHz
| Meazuring... al'llll ﬁ A ) | Meavuring.., ml-lﬂ ﬁ 4
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Horizontal // Peak for 3 Gz to 18 Gz

Vertical // Peak for 3 Gz to 18 (Hz

Rof Lavel 97.00 dguv

Spectrum 4 (X

& RBW 1 MHz

Rl Lnvarl 6700 g8y

& RBW 1 MHz

At 10dE  BWT 60 ms & VBW IMHZ  Mode Auto Sweep At 10 d8  BWT 60 ms & VBW 3 MHz  Mode auto Sweep
@17k View @17k viaw

s 5245 dBY wif1] 53,15 dByv|
o0 clu 0700 Gzl op gay 4. B0 GHz
BO g8 B0 o
70 0 gy
60 iy 60 gy
50 diy T 50 iy T
Asaan ,-L LY I T TR [T R Al L & St O *'l!_ A L it i e P o, A i s L "
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Measuring...
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— —

6ol pis

— Siop 100 Griz
T

i—iorizontal I Average_for3 Gz to 18 iz

] Vertical // Average foré G to 18 Gk

Rof Lovel 105.00 dégy
At

SGL Count 100/100
oL it )

15d6  SWT 60 ms & VBW 1 MMz

Spectrum 3 €3]
& RBW 1 MH2

Mode Auto Sweep

Spectrum 3

& RBW 1 MHz
BWT 60 ms = VBW 3 MHz

© [[Sismma ) ¥

Moda uto Swesp

Rof Lovel 105,00 dBuy
Att 15 @
SGL Count 1007100

@ LRm AvgPws

(@ 1Rm AvgPwr

LR} 4031 dipv

Ready

Mif1] 1057 ditpv]
100 g y.a700 GHef 100 dBV— 1. B7E0 GHe|
a0 day 90 dy
B0 aay B0 gy
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60 g2y 60 aBy
0 8y S0 g
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30 dEy - = = =i = 30 gy = = — —
20 digy 20 gy
10 By pLil
‘Htart 3.0 GHz 591 pits Stop 16,0 GHz E 3.0 ¢

iz - 691 ps

— 78}3: 1.0 GHz

Beady

Note.

1. 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

(M) (dBV) (HIV) (dB) (dB) (dBV/m) (dBuV/m) (dB)
1843.70 49.06 Peak H 241 - 46.65 74.00 27.35
2083.90 48.23 Peak \Y; -0.77 - 47.46 74.00 26.54
4 965.00 47.39 Peak \Y; 8.18 - 55.57 74.00 18.43
4 965.00 37.61 Average \Y; 8.18 -30.58 15.21 54.00 38.79
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
wosrmnz  © 3 specrum2 O |G ) ||

Att

15d8  SWT i ms & VBW 3 MH:  Mode Autc Sweep

Att

15 48

SWT ! ms & VBW 3 MHz

Mode Auto Sweep

@ 1Pk View @ 1Pk View
100 gy mz[1] 16.90 dBuVI 00 | waf1] Y, 1 BV
= 25000000 GHz i | 201530 GHy|
b i 2.465000 GHef] *° A R 2.4535000 it
H_ﬁ - Bnﬂ-z- |
Fo deuv—- 70 div—}| |
| | |
60 dap - 0 By
40 dip b . 40 dilgy |
30 dey- 30 dBuv- |
20 gy 20 o
|
10 =t 10 diy— F1=
Btart 2.478 GH2 691 pts Stop .51 GHz J| Start 2478 GH2 : 091 pts Stop 2.51 GHz
rhar Markar
Type | Ref | Tre | ®-walun | Y-value | Function | Function Result I} type| rof | Tre | X-valug | Y-value | Function | Function Result |
1 2.4835 GHz 47.31 dépv M1 1 2,4835 GHs 46.27 dBpv
Mz 2.5 GHz 46.90 dBuv Mz z 45.95 dBuv
M3 2.479968 GH: 95.41 dBpy M3 §9.18 dBpv
Feasunna @I W T fieararmr. W 8|
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 iz to 3 Gz

Spectrum 3 %

Rl Lasvinl 105,00 iy - RBW 1 MHz

Spectrum 3 @ﬁ:l m_x

& RBW 1 MHz

Rof Lovel 105,00 dBuy

Att 1506 GWT 2 ms @ VBW 3MHz  Made Auto Swesep Att 1535 SWT 2ms ® VBW 3MHZ  Mode auto Sweep
@ 1Pk View @ 1Pk View
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40 diuy 40 iy
30 gy 30 eyl
20 g8y il
10 @8y 10 @2y
Start 1.0 GHz 591 pis Stop 3.0 GHz | Btart 1.0 GHz 691 pis Stop 3.0 GHz
e s e -
D # Trerer ﬂ'ﬂ—

“Horizontal /I Peak for?; Gz to 18 iz

Vertical // Peak for 3 _GHz to 18 @k

Spectrum 4 (X)

Ref Level 97.00 d8uv * RBW 1 MHz

Spectrum 4 @ I n—'?

Rof Lavel 97.00 dapy & REW 1MHr

At 1048 SWT 60 ms & VBW 3 M7 Mode auto Sweep At 108 BWT 60 ms @ VBW 3 MH:  Mode auto Sweep

[@ 17 View @17k View
M) $7.30 dBpv|

bl 90 doy +.9650 GHz
BO g8y B0 o
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R T

Stop 10.0 GHz
e

] Horizontal // Peak f0r3 Gz to 18 iz

Vertical // Peak for 3 GHz to 18 @k

N/A

[B) e |

Mot Auto Swesp

Spectrum 3
Rof Laval 105,00 dBpv - RBW 1 MH2
Att 15d8 SWT &0 m: & VAW 3 MHz
SiEL Count 100/100

1Fm AvgPwr

Mif1] 3761 dBpV]

4. 9650 GHz

100 v

90 iy

B0 B

70 e

60 dBu

50 diy

40 cBu
o T, SR oS |

30 dag

20 digh,

10 a8

Start 3.0 GHz
s

Beady

691 ﬁ

Stng 18.0 GHz

Note.

1. Average test would be performed if the peak result were greater than the average limit.

2. No spurious emission were detected Band edge.
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Mode:
Transfer rate:
Distance of measurement;

EDR

3 Mbps(Worst case)

3 meter

Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1597.70 49.25 Peak H -4.78 - 44 47 74.00 29.53
4 813.00 52.66 Peak H 7.06 - 59.72 74.00 14.28
4 813.00 39.29 Average H 7.06 -30.58 15.77 54.00 38.23
2 497.80 49.94 Peak \ 0.11 - 50.05 74.00 23.95
4 813.00 56.66 Peak \ 7.06 - 63.72 74.00 10.28
4 813.00 40.74 Average \ 7.06 -30.58 17.22 54.00 36.78
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HIV) (dB) (dB) (@Bd/m) | (@B/m) (dB)
2373.77 48.70 Peak H -0.16 - 48.54 74.00 25.46
2 353.87 49.34 Peak \Y -0.20 - 49.14 74.00 24.86
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
'Spectrum —— = o o [ : " Fe—— == = mr— 5
o0 s il s e W
BD g8 1 o0 e 1
= NEE
0 dRA I 20 o T
CF .‘.z.aﬁ_z:"-jcm 691 pts ~ Bpan 105.0 MHz ;r-.;.:l.'._?lé. Gz - 601 pts Span 105.0 MHz_
Marker Marker
1v::_:a]| Ref | T":'_l ® vul:lia - | Y;:‘;I:i?u\ | __Function | Function Result | Ivl::]l Ref | Tn:]l K-valus \":c:‘l:l:w . | __Function | Function Result |
o i sl
e ) Reaurng- Gl o8|
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 iz to 3 Gz

Spectrum 3
= RBW 1 MH:z

Rof Lavel 105.00 dégy

Rof Lovel 105,00 dBuy

Spectrum 3
& RBW 1 MHz

Alt 15df  BWT 2 ms & VEBW 3 MHz  Mode Auto Sweep Att 15dE SWT 2ms & VAW 3 MHZ  Mode Autc Sweep
@17k View @17k viaw
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Vertical // Peak for 3 @ to 18 @k
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=
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Note.

1. 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
(Miz) (dBuV) (H/IV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 489.10 50.29 Peak H 0.09 - 50.38 74.00 23.62
4878.00 50.77 Peak H 7.54 - 58.31 74.00 15.69
4878.00 38.35 Average H 7.54 -30.58 15.31 54.00 38.69
4878.00 53.99 Peak \Y, 7.54 - 61.53 74.00 12.47
4878.00 39.81 Average \Y, 7.54 -30.58 16.77 54.00 37.23
Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 (i to 3 Gz
Spectrum 3 (&) u_n Spectrum 3 iu ;i |
- ""”f" - --|—.'I 1 E— : | \|-|| 1 344 dBpV]
s 2. 44200 GH2
NU:L B BENTSN R W PSR W SR [P --_*L.»--J..\--.---.%'-t'-':’»\j'lﬂ.- g skt delispanciines :31L~ | FIPONSEC SN [FRRIOT PP IWSITFYON PPN S SRPRR] DT e LTINS W, L PR A SR e WS
{Start 1.0 GHz 3 & 691 & = T = Stop 3.0 Gz f{ start 1.0 cu‘z 601 pis B o " Stop 3.0 GHz
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Horizontal // Peak for 3 Gz to 18 Gz

Vertical // Peak for 3 Gz to 18 (Hz

Spectrum 4 (X
Rof Lovel 07 00 d8uy - RBW 1 MHz Rof Lovel 97.00 dapy & RBW 1 MHz
At 1008 BWT 60 ms @ VBW 3MHZ  Mode Auto Swesp At 1008 BWT 60 ms @ VBW 3 MHZ  Mode suto Sweep
@17k View (@17 view
sif1] 50.77 dBuv Mif1] 53.99 dBuv|
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0 0 caus
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Note.

1. 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) (dBuV/m) (dBuV/m) (dB)
4 965.00 46.83 Peak H 8.18 - 55.01 74.00 18.99
4 965.00 36.93 Average H 8.18 -30.58 14.53 54.00 39.47
1594.80 49.19 Peak \Y -4.81 - 44.38 74.00 29.62
4 965.00 48.64 Peak \Y 8.18 - 56.82 74.00 17.18
4 965.00 37.41 Average \Y 8.10 -30.58 15.01 54.00 38.99
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBgV) (H/V) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
2 492.66 49.36 Peak \Y 0.09 - 49.45 74.00 24.55
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 iz to 3 Gz

Spectrum 3 (&) Spectrum 3 (X | =
Rof Lovel 105.00 dégy - RBW 1 MHz Rof Lovel 105,00 dBuy & RBW 1 MHz
At 1506 BWT 2ms @ VBW 3 MHZ  Mode Auto Sweep Aft 1506 BWT 2 ms @ VBW 3 MHZ  Mode 4uto Sweep
@17k View (@ 1Pk View
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100 ey y 240050 Gzl 100 B L.59400 GHz
b Mil1] 2040 dBpY
thoscim 90 gy 248050 Ghz]
BO g8y B0 ofy
70 day 70 o
60 day 60 a8
.
SO dByh 1 50 gy +
e WEEPY SURRITVTT PSP Y TR (1 EPTSNEGN ¥ ROOn | BT VR Y 1 il LTRSS TR SO LIIEY  CERT LR TR R P RPRETOTS B P SN RN SRR B TR SRR PR e PR
40 diuy 40 dfy
20 ey 0 g
20 g8y 20
10 a8 10 8
Start 1.0 GH:' 591 pts stop 3.0 GHz Yl Start 1.0 CH: 591 pts Stop 3.0 GHz
J1 Measuring... L | Measuring..
Spectrum 4 (X - Spectrum 4 (X) [ o
Rof Lovel 07 00 d8uy - RBW 1 MHz Rof Lovel 97.00 dapy & RBW 1 MHz
At 100 BWT 60 ms @ VBW 3 MHZ  Mode Auto Sweep Aft 10 d8  SWT 60 ms » VBW 3 MHZ  Mode Auto Sweep
@17k view @17k view
sif1] 36,83 dBjiV #Mif1] 3564 dBpY|
90 gRu +.90650 GHzll o g, 4. 0650 CHz
B0 day B0 diy
70 dBy 70 deu
60 ditys 60 gy
50 day i 50 dBgv——y-
I . ™y
Y | AI. ittty L T SV o M N g g RN, -'-Lr'”-"‘- LT Sl T ey e PR e Pl i
gy ™ ak Y W i dan ey L4 s W, e T, S N N R el
30 dRy— 30 dagh
20 gay 20 diy
10 BV 10 ol
0 ey 0 iy
§tart 3.0 GHz S91pts Start 3.0 CH: 591 pt= Stop 16.0 GHz
| Measuring..

Stop 18.0 GHz
X e L e

Horizontal // Average for 3 (llz to 18 Glkz

] Vertical // Average for 3 @z to 18 Gk

=]

- RBW 1 MH2

Rl Luswel 105,00 dign

B o) [z

Spectrum 3
- REBW 1 MHz

Ref Lavel 105.00 aBuv

Att 1566 BWT 60 ms & YBW 3MH:  Mode Auto Sweep At 1505 SWT 50 ms & VEBW 3MH:  Mode Auto Sweep

SGL Count 100,100 SGL Count 100/100
(@ 15m Avgrw [@15m AvgPer

Mi[1] 36,93 dnpy CTTRN] 2741 dBpY

100 gy 49650 GHzl 100 g8 1.9650 GHz
0 90 deg

LY T B0 o

70 diy 70 dny

60 dey 60 SRy

S0 a2y S0 iy

40 - = 40 gy —1—2L -

T Zafic T I _ T =i Vil I B =

30 By 30 iy

20 dey 20 dig

10 deys 10 dEy

Siart 3.0 THz 691 pis Sizp 18.0 Gha R etart 3.0 G 591 pis Stop 10.0 GHz

Ready i ! Ready

Note.

1. 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 Glz)

Mode: EDR

Transfer rate: 3 Mbps

Distance of measurement: 3 meter

Channel: 39(Worst case)

Horizontal Vertical
Spectrum 4 (X) iu} Spectrum 4 @;E

Rof Lavel 97 .00 dspy - RBW 1 MHz Rof Lavel 97.00 dapy - RBW 1 MHr

At 10 d8 BWT 36 ms & VBW 3 MHz Mode Autc Sweep Al 10 &8 SWT 38 ms & VBW 3 MHz Mode Aulo Swesp

@ 1Pk M @ 1Pk Viaw

G0 dBy o0 By

B0 a8y B0 iy

70 dRy 70 o

GO dBu, 60 diu

50 aBgn 50 aBg

b PP R i \ PR B PN A . A SRR TP I P TSP AP T S ™ LV ‘.lw_;“r"n ST N T
30 deys 30 digs

20 day 20 dig

10 d8y 10 g8y

0 diblgy- 0 iy

CF 24.0 GHz 691 & Span 12.0 GHz CF 24.0 GHz 691 ﬁ Bpan 12.0 GHz

" | Heasuring... n | Heasuring... m = y

Note.

1. No spurious emission were detected above 18 (ffz.
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3.8 Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure
ANSI C63.10-2013 - Section 7.8.6 and 7.8.8

Test setting
1. Span = Wide enough to capture the peak level of the emission operating on the channel closest to

the band edge, as well as any modulation products that fall outside of the authorized band of opera
tion.

2. Reference level: As required to keep the signal from exceeding the maximum instrument input mixer level
for linear operation. In general, the peak of the spectral envelope shall be more than [10 log (OBW/RBW)]
below the reference level.

3. Attenuation: Auto (at least 10 dB preferred).

4. RBW = 100 Kkiiz

5.VBW = 300 kiz

6. Detector = Peak

7. Sweep time = auto couple

8. Allow the trace to stabilize.

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))

According to RSS-247 issue 2 5.5, In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated device is operating, the RF power that is produced shal
| be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement, provided

that the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of root-mean-square averaging over a t
ime interval, as permitted under Section 5.4(d), the attenuation required shall be 30 dB instead of 2
0 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.
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Test results

Spectrum Spectrum
Rof Lovel 668 d8m Offsat 10,62 05 & RBW 100 kHz Rof Lavel 668 dam Offsat 10,68 d5 & RBW 100 kHz
Alt 16 di = SWT 4.7 ms @ VAW 300 kHr  Mode auto FET Alt 16 di = SWT 4.7 ms w VBW 300 kHz  Mode auto FET
@17k M @17k M
mi1] 6.15 dBm| mi1] 7.8 dBm|
0 g ] 240211070 GHz] 0 g 240182630 GHaz|
e S T P N PTI e
10 g 10 g — ~
-20 ai: - N 20 .
.30 g8 = .30 g
4[] e =401 b =
50 din 50 din
60 o 60 o
70 i 70 88
B0 ik B0 4l
-0 dtr -0 dtr
CF 2.402 GHz 691 pts Span 2.0 MHz CF 2.402 GHz 691 pts Span 2.0 MHz
Marker | |markar |
Type | ket | Tre | Stimulus | Function | Function fesult | Type | Ref | Tre | Stimulus | | _Function | Function fesult |
M1 [ 1] 2. 4021187 GHy -&.15 dBm | M1 [ 1] 2 4018263 GHr ~7.8d dBm |
o L) o L)
Spectrum 4 ¥ Spectrum )] spect 4 ¥
Rl Level 668 dam Offset 1062 93 & RBW 100 kH: Ref Level 668 dam Offset 1062 d8 & RBW 100 kH:
Att 16 08 = SWT 4.7 ms @ VBW 300 kHz  Mode Auto FET At 16 d8 = SWT 4.7 ms @ VAW 300 kHz  Mode duto FET
@ 1Pk Mo @ 1Pk Mo
Mif1] 2,54 dim| Ml 5,07 dibm)|
0 d8 i 244111290 GHz 0 d8 T 2.44002050 GHz
p— = - -
10 g 2 10 s . e
<20 ol -20 ol
.30 B 30 dtim 1
-40 di -40 di
<50 o <50 o
-60 dite -60 dite
70 o 70 o
B0 dRam—rt~ B0 dRam—rt~
-90 din -90 din
CF 2.441 GHz 691 pts M 2.0 MHz CF 2.441 GHz 691 pts M 2.0 MHz
iMarker iMarker
Type | Ret | Tre Stimulus | mesponse | Function | Function Result | Type | Ret | Tre Stimulus | _mesponse | Function | Function Result |
M1 | 1] 2.4411129 GHz -3.59 dBm | M1 | 1] 24408205 GHz -5.32 dém |
Y T R _ Y R R T
Spectrum a4 %" Spectrum a4
Rof Lovel 668 d8m  Offset 10,65 48 & RBW 100 k Rof Lavel 6.68 d8m  Offsat 10,62 d8 & RBW 100 K
Att 16 dil = SWT 4.7 ms @ VAW 300 kHr  Mode auto FET Att 16 08 = SWT 4.7 ms w VAW 300 kHz  Mode Auto FFT
@17k Max @17k Max
sif1] 3.33 dBm TR 1] 21 dBm
ait - LATOIHOI0 GHz di Mz
o e — Wi o [ 3 = e
-10 i = -10 i =
20 i - = -20 dile
-20 a8 .20 St — —
40 g — -0 dibe e
S50 din S50 din
60 o 60 o
<70 g -70 ik
<80 i <80 i
<80 ot <80 ot
CF 2.48 GHz 691 pts Span 2.0 MHz CF 2.48 GHz 691 pts Span 2.0 MHz
Marker | |markar |
Type | Ref | Tre | Stimuslus |__Funetion | Function fesult | Type | Ref | Tre | Stimulus | Response | Function | Function fesult |
_Mil L1k _2.4797887 GHz ~3.33 dam | 2 | _Mil L1l _2.4796205 GHz .91 dém | 2 |
I ,—._ Measuring... m L J—‘_ Measuring... ﬁ n
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BDR(1Mbps)
Specrms [ SRGRNINCY [ (SR so-cron2 SRRSO ) [

Rof Levol 068 dom  Offset 1068 48 e RBW 100 ke Rof Lovol 068 dim  Ofset 1050 d8 & RBW 100 bH2
At 10d8  SWT 1156 s @ VBW 300 kdz  Made Auto FFT At 1068 SWT 250 ms e VBW 300 kHz  Mode Auto Sweep
@ 1Pk Mot @ 1Pk Ma
wal1] -57.85 #fm| Al mz[1] 44,60 ditm]
2.5 2 17 .81080 Ghz
-10 g MLl 6.2 diyn [l -10 dis Mif1] .71 o)
2. 407040 .i F 7.3970 CHz|
20 dén T 20 divm
- . 150 e } O1 <36.150 dam
30 o m B
1l
-40 gt am L e
[ I
-50 dim — 1 50 g
&0 3 o |
| i J BT
I } = T ——— — I
:.‘Jl“ P T P e e | L SV Wroerume | !'w. Liste A g flin st U ]'ILL-N_J prat "-..W.-.. IR PRI S SR I (e g PR
B0 dik
80 db
90 ot
.40 d
Start 2.3 OHz 691 pts Btop 2.405 GH2
Markar Start 30.0 MHz 691 pts Stap 25.0 GHz
Type | Rat | Tre | Stimulus I | _Function | Function Result |Marker
M1 | Y 2.40204 GHz -6.23 déim | | _1ype | rof | Tre | Stimulus | Response | Function | Function Result |
mz| |1 2.4 GHz 62.37 déim | | M1 | 2,397 GMz | -6.73 dBm | |
M3 |1 2.3540% GHz -57.65 dom | | Mz |1 4,518 GHr -44 60 dBm | l
i T _ N T L R
T g e s S
Rof Lavol 068 dim  Offset 10,68 d8 & RBW 100 kH:
Aft 1008 SWT 250 ms e VBW 300 kHz  Mode suto Swosp
(@15 ax
mM2[1] 17.79 diim)
o 40900 CHz
-10 dB. 11[1] 4.25 ditm]
24330 Gz
-20 68
12 90 dieys—¢
-30
M
N A e T G T
1 — P I J“,_._‘ A s, mtn ety A |
20 48
50 28
Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker
T Rat | Tre Stimulus | Response | Function | Function Result Il
M1 ! 2.433 GHz | -4.25 dém i
Mzl |1 469 GH | —37.79 dBm | L J
n | Measuring.. a n
e ® e o o
Rof Levol 0.69 d8m  Offsot 1068 08 e RBW 100 kH: Rof Lovol 068 dém  Offset 1058 d& e RBW 100 kH:
At 10d8  SWT 36 U5 e VBW 300 kHz  Mode Auto FFT At 1068 SWT 250 ms e VBW 300 kH:  Made autc Sweap
[@ 17k M [@ 194 Man
o M) 9,50 dim| mMz[1] ~37.07 ditm)
f_l. : 2.ATOTBAN GHz " 1.960 CH|
=10 gy w1 fi4,42 diym |l -10 di a1 .00 dihm)
| 2 ABISOO0 CHZ 7. AB90 GH2
20 df
1B
<20 ag.
u!lw I. 4B
g | -40
fan-) )
50 di
o g — e il o !
L L ST Ry, T "
i s OO NN T N RG] I P URH NI W [ PO PR u.lw"J-“’“ FRERRETY, WU (TSP My e e el ]
-£0 ol
I 80 db:
50
-30 dim:
Btart 2478 GHZ 691 ps Stop 2,51 GHz |
Markar E Start 30.0 MHz 691 pts Stop 25.0 GHz
Type | ket | tre | stimulus | | Function | Function Result JifMarker |
M1 | 2479783 GH: -3.E0 dBm 1 | _Type | Ret | Tre | Stimulus | | Function | Function Rosult |
Mz |1} 2.4835 GHz 54,42 dEm I M LT 2.469 Ghz | -3.96 dBm |
M3 | 1 7.503957 GHz -58.71 dBm l Mz [ 1 4,063 GHr -37.87 dém | I
il e e S ' v e B
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EDR(3Mbps)

. e o B

Rof Lovel 088 dim

Offsat 10.68 d8 & RBW 100 kH:

Rof Lavel 0.68 d2m  Offset 1068 dB e RBW 100 kHz Rof Lovel 088 dim  Offset 10.68 d& & RBW 100 kHz
Att 1008 SWT 1156 us e VBW 300 kHz  Mode Auto FFT Att 10dE  HWT 250 ms e VBW 300 kv Made suto Sweep
(@17 Max @17k Max
CETEY] 50,06 w21l 4559 dim]
23530 A 48180 GHz
-0 mi1] 8.2 -10 2@ 1f1] 9,05 dim|
2 AN 2B 2.9970 GHz
20 & 20 6B
- Al iem t — 7 540 df
-30 din | 30 dam {740 o =
4 40 dem :
0 £ I
[ 1 Bk T
R |F| ‘ oY e | A=, X s
; = e AT RIS SR RS, [T ey
,_L%__.le N P e || PRSI i TV, S - o U l" LL\ V| I.-_|__|0AJ‘_‘¢J‘P..I.-;_-|.U Sy ternior] = e e "
600 i
<80 dB.
-30 dil
50 dB.
Start 2.0 GHz 691 pts Stop 2.405 GHz
Markar — |L5tart 30.0 MHz 691 pis Btop 25.0 GHz
Type | Rel | Tre | Stimulus I | __Function | Function Result | fmarker
M1 || 2.40234 GHz -&.24 dBm T Rat | Tre Stimulus | __mesponse | Function | Function Result Il
Mz 2.4 GHr -63.29 dém M1 3 2,397 GHz | -%,05 dam | I
_M3 L1l 235387 GHz -58.86 dBm | H M2 L1 4618 GHz | —45.59 dBm | )
—
F X T T T T
Spectrum 2 @® ‘?

Blank

At 1006 SWT 250 ms e VBW 300 bWz Mode auto Swesp
@17k Max
Mz[1]
-10 8 1f1]
20 @8
20 dirr
30 dom b 4 =i
M
40 dim
50 oy
bz sy |l I T T e TS,
IF-.'/'J“"‘ et 'j“‘h}-b«-‘ gyl i Tt Ihiatus sttt oA, ol
-0 dB
50 gB
Start 30.0 MHz 691 pts top 25.0 GHz
Marker
T rat | Trc Stimiulus | __Response | Function | Function Result |
M1 3 2,433 Ghz | -850 dam | 1
M2l |1 4,89 GHz | -40.60 dEm |

e | e

® : T e o R
Raf Lavel 058 dim  Offset 1068 48 w RBW 100 iz Rof Lavol 065 dim  ONset 1088 dE e RBW 100 bH2
At 10 d8  SWT 38 yus @ VBW 300 kHz  Mode Auto FFT Al 10 88 HWT 250 ms e VBW 300 kiz  Mode Auto Swoep
@ 1Pk Mao @ 1Pk Max
EETEY] 61.44 dim| (51 mMzZ[1] 4071 dim]
J’-I“ 25040490 Gz 40630 Gz
10 gy wMil1] 5,61 dimfl -10 dis Mif1] .25 diim)
e q 24796000 GHZ 7 A690 GHa|
20 ey -20 dibm
l v 4810 diinT
~30 jsen -+ -30 db:
[ \ M
Iri o 1 40 di
1
}50 s 1 | BT
| LA A3
60 .'.I‘_ Y X <0 | A i
il ; - m T L e P
i R A s b gt Nl Lj | RN =y | PR FFOSE Fooppr e
80 dB
80 db
90 G
40 dm— +
Btart 2.478 GH2 691 pts Stop 2.51 GHz
Markar Htart 30.0 Mz 691 pts Stop 25.0 GHe
Type | Rt | Trc | Stimulus I | __Function | Function Result |fHarker |
M1 | Y 2.47969 GHz -E.B1 dBm | | _Type | Ret | Tre | Stimulus | Response | Function | Function Result |
mz| || 2.4835 GHz 6541 dim M1 1 2,460 GHz | -6.35 dBm |
M3 |1 2.504045 GHz -61.44 dBm Mz 1 4,363 GHr -40.78 dBm I
"t T « o L
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Hopping mode_BDR(1Mbps)

Spectrum 2 ®

Spectrum - L'+
Ref Level 0.68 d&m Offset 1068 48 & RBW 100 ki Ref Levol 568 dim  Offset 10.68 dB & RBW 100 kH2
Att 10 d&@  8SWT 132.7 ys = VAW 300 kHz  Maode Auto FFT Att 15 B AWT 379 us @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View @ 1Pk View
EETEY] 54.40 o] EETEY] 51.00 dim]
b il o 24038970 Ghiz
-10 & mil1] :”.:'|, i l mif1] 2.14 didm|
|;|I L t 2 ATHOS0U CH2
~20 die
4520 o 1 -
30 g8 |1 - 01 23 140 dim
=30 g
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. O R O A : A —
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L A T R L e WMAAMAANMAL AR AN AA
-70 db
-0 4B
<80 di.
90 68
-0 dier
Start 2.3 GHz 691 pts Stop 242 GHz § Start 2.4706 GHz 691 pts Stop 2.51 GHz
Markar Markar
Type | Rof | Tre | Stimulus | | _Function | Function Result |} _Type | rat | Tre | Stimulus | | Function | Function Result |
M1 1 2,418 oHs —4.02 dBm | M1 i Y 2.4766E0 GH= | 3.4 clBm
M2l |1 2.4 GHz 54.36 dBm M2 3 2.4835 GHe | 50,62 dBm |
M3 1 2.393 GHz -54.43 dBm M3 [ 3.483697 GHz -51.39 dém
il [ ] i eorormae . SRETE 8 g
o= = -
Spectrum [@7’ Spectrum 2 (X l 'l"%"
Ref Level 0.68 d&m Offset 1068 d8 & RBW 100 kHz Rof Level 553 dém  Offset 10,68 dB &« RBW 100 kHz
At 10 d2  SWT 132.7 ys = VBW 300 kHz  Mode Auto FFT At 15 d8  HWT 378 ps @ VBW 300 kH:  Mode Auto FFT
@27k View Yo i viaw
CEEY] 54.05 dibmy 0 el Mi[1] 094 ditm]
T R b 24777060 GHz
-10 e mil1] f"‘\-t‘-lw"‘-.b%{‘u ] ..L'JU;I,.F'-“_-“. M m2[1] 51,97 dibm)|
| 2410010 aHz L T 2 ARASON0 GHZ
20 dim il iy ) [t |
550 S i i i M 0 an )
-30 ol - (01 -23.340 dAm—
) \
«30 ¥
40 g |
=40 dimy
50 68 J \
50 . -
cna PR T soenlas i i skl bt -\JL}*L}MJM ) ,I
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70 g
-70 dim— .
-80 ok
&0 o
a0
-90 di
Start 2.3 GHz 691 pls Stop 2.42 GHz J| Start 2.476 GHz 601 pts Stop 2.51 GHz
Markar |Marker
Type | Ref | Tre | Stimulus | | Function | Function Result |} _Type | rot | Tre | Stimulus | | Function | Function Result |
M1 | % 2.41991 GHz ~5.05 dBm 5 [ 2.477796 GHs | 3,24 dBm
Mz | 1 2.4 GHz ~55.50 dBm Mz | 1 2.4835 GHz | -£8.97 dBm |
M3 |1 2 39195 GHz -54.35 dBm M3 | T 2 451967 GH: -54.07 dBm |
Y e ——g : —r TR
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3.9. 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 kHiz to 30 Miz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

o Conducted limit (dBxV/m)
Frequency of Emission (Miz) -
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

Final Resut ...
Froquency | QuasiPeak Average  Limit | Margin | Meas. | Bandwidth | Line Corr.

50t (MHz) | (dBuV) | (dBuV) tﬂm‘ (dB) 1&- (kHz) (dB)

- 0.278000 - 358 50.88 1502 10000 9.000 | L1 19.7

3 1 I 0.278000 46,01 ~  §0.88| 14.87 1000.0 9.000 | L1 19.7
L ¢ s 0.418000 — 3039 4749 1740 1000.0 9.000 | L4 19.7
T 40t * s, 0418000 4144 _— 5748 16.05 1000.0 | 9.000 L1 187
g (I *\2 * 0558000 ~ 2883 4600 17.47 10000 9000 L1 197
M & 0.558000 3845 — 5600 17.55 1000.0 9.000 | L1 19.7

@y 0.858000 - 1221 4600 2379 10000 9.000 | L1 19.7
0.858000 3282 - 5600 2318 10000 8000/l 19.7.

ot 1.130000 - 2801 4600 17.98 1000.0 9.000 | L1 19.8

— — ey — 1.130000 3630 — 5600 1970 1000.0 9.000 L1 19.8

150k 300 400500 800 1M M IM AMSM B B 1M 200 30M 24010000 - 2250  50.00 27.50 1000.0 9.000 | L1 14
Frequency in Hz _24.018000 3847 ~  60.00/ 2483 1000.0 9,000 L1 214

Neutral Line

1 Final Result o
Frequency = QuasiPeak  Average | Limit Margin Meas. Bandwidth Line Corr.

st (MHz) (dBuv) ‘ (dBuv) | (@BuUY)  (dB) T&\ﬂ (kHz) (dB)

1 MS)

0.286000 | 3195 5064 1869 10000 9000 N 196

- e Sy St 0.286000 4390 —| 6064 1674 1000.0 9000 N | 195
s 0.558000 -] 2772 4600 1828 10000 9000 N | 197
@ 4 * 0.558000 3596 —| 5600 2004 1000.0 9000 N | 197
g . ANt Iy 0.962000 - 2233 4600 2367 10000 9000 N 197
. +? * 0.962000 3589 —| 5600 2011 1000.0 9000 N | 197

- ¢ 1.134000 - 2550 4600  20.50 10000 9000 N | 197
1.134000 3950 —| 5600 1650 1000.0 9000 N | 197

0 5.514000 2739 —| 60.00 3261 1000.0 9000 N | 200
kL i R P 5514000 - 1638 5000 3362 10000 9000 N | 200

150k 300 400500 BOO 1M 20 M MMSME 8 10M 20M  30M 24.062000 e 17.80| 5000 3220 1000.0 8000 N | M2
Fiseueiy W 24.062000 30.86 —| 60.00 2944 10000 9.000 N 212
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C:_:\Ilbranon Calibration due.
interval
Spectrum Analyzer R&S FSV40 101002 1 year 2020.06.24
83608 Series Swept HP 836308 3844A00786 1 year 2021.01.15
Signal Generator
DC Power Supply Agilent 6632B US36351824 1 year 2021.01.14
Power Meter Anritsu ML2495A 1438001 1 year 2021.01.14
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2021.01.14
Attenuator KEYSIGHT 8493C 82506 1 year 2021.01.14
Loop Antenna Schwarzbeck FMZzB1513 225 2 years 2021.02.15
T”'Og:t’éﬁigba”d SCHWARZBECK | VULB 9163 715 2 years 2020.09.20
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK BBHA9170 BBHA 2 years 2021.02.19
9170550
Preamplifier R&S SCuU01 100603 1 year 2020.11.25
Preamplifier AGILENT 8449B 3008A01742 1 year 2021.01.02
EMI Test Receiver R&S ESU26 100551 1 year 2021.04.01
EMI TEST
RECEIVER R&S ESR3 101781 1 year 2021.01.10
PULSE LIMITER R&S ESH3-72 101915 1 year 2021.01.02
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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