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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, 16648, 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

FCC rule part(s): 15.247

FCC ID: POSPD460

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

1.1. EUT description
Equipment under test ~ Instant Dock Printer

Frequency range 2402 Mz ~2 480 Mz (BDR/EDR)
Model PD460

Derivative name PD460B

Modulation technique ~ GFSK, n/4DQPSK, 8DPSK
Number of channels 79 ch

Antenna specification ~ Antenna type : PCB antenna, Peak gain : -0.37 dBi
Power source DC 24.0 V (Adapter)

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 Prinics Co.Ltd PD460 FCC ID: PO5SPD460 was tested according to the specification of EUT, the EUT
must comply with following standards and KDB documents.

FCC Part 15.247
KDB 558074 D01 v05 r02
ANSI C63.10-2013

1.3. Device modifications

N/A
14. Frequency/channel operations
Ch. Frequency (Miz) Rate(Mbps)
00 2402 1,2,3
39 2441 1,2,3
78 2480 1,2,3

1.5. Accessory information
Equipment Manufacturer Model Serial No. Power source

1.6. Software and Firmware description
The software and firmware installed in the EUT is version 3.0.
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1.7. Information about derivative model
The difference between basic model and derivative is the presence USB docking, the other circuit diagram
and software are fundamentally the same. Please refer to the figure below for details.

Basic model

Derivative model

' % /

1.8. 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).

=0.83+10=10.83

1.9. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MHz 4.54 dB
Unc§rta1nty for Radiation emission test 30Me - 10k 436 dB
(include Fundamental emission)
Above 10z - 300l 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
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 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 2.0 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 mode = max hold

Limit
Not applicable
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Test results

Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth(Mi)
2402 00 0.960
2 441 39 1 0.907
2480 78 0.912
2402 00 1.285
2 441 39 2 1.281
2 480 78 1.281
2 402 00 1.285
2 441 39 3 1.272
2 480 78 1.272
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3.2 Output power
Test procedure
ANSI C63.10-2013 - Section 7.8.5

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

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 mW.

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 Miz employing
at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 Mt
band: 1 Watt.
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Test results

Frequency(Mk) Channel no. ra tgli/ﬁl)ps) Pez;lgBl’n(:;v er Av(e;];‘li; l;::evlv er Povzglglﬁ;mit
2402 00 2.65 1.75 20.97
2441 39 1 4.68 2.36 20.97
2 480 78 5.49 2.97 20.97
2402 00 0.32 0.05 20.97
2441 39 2 2.61 0.82 20.97
2 480 78 3.79 1.37 20.97
2402 00 0.54 0.25 20.97
2441 39 3 3.04 0.96 20.97
2 480 78 4.11 1.48 20.97

Note.

1. The average power was tested using an average power meter.
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Spectrum |'w Spectrum |'w
Rof Lovel 1055 dBm  Offset 1063 di = RBW 2 Mz Rof Lovel 1055 dBm  Offset 1063 di = RBW 2 Mz
Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep
I.\Dk Max I.\Dk Max
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Type | Ret | Tre | Kevalus | ¥-value | Funetion | Function Result | Type | Ret | Tre | Kevalus | Y-value | Function | Function Result |
ML 2 402188 GHz 2.65 dim ML 2 402145 GHz 0.32 dim |
r i o X o !
i [ i [
Spectrum |'w Spectrum |'w
Rof Lovel 1055 dBm  Offset 1063 di = RBW 2 Mz Rof Lovel 1055 dBm  Offset 1063 di = RBW 2 Mz
Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep
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Marker Markor
Type | Ref | Tre | X-value I Yovalue | Function | Function Result | Type | Ref | Tre | X-value | Yovalue | Function | Function Result |
ML 1 2 440812 GHz 4.68 dim ML 1 2 440841 GHz 2.61 d |
r i e | ! X ey
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Spectrum |'w Spectrum |'w
Rof Lovel 1055 dBm  Offset 1063 di = RBW 2 Mz Rof Lovel 1055 dBm  Offset 1063 di = RBW 2 Mz
Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep
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ML 1 2 475797 GHz 545 dam | M1 1 247587 GHz 3.75 dam |
r i o X o !

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-P-5101-14 Rev. 6

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-19T0075
Page (15) of (51)

EDR(3Mbps)

L JL

e T

r s i
Spectrum |'w Spectrum ‘“-?
Rof Lovel 10,53 dBm  Offset 10,83 dB » RBW 2 MHz Rof Lovel 10,53 dBm  Offset 10,83 dB » RBW 2 MHz
Att 20dE  BWT 1 ms & VBW 5MHz  Mode Auto Sweep Att BWT 1ms & VBW 5 MH: Mode Auto Sweep
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Spectrum ‘n_?
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3.3. 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. Resolution (or IF) Bandwidth (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.

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

. Sweep = auto

. Detector function = peak

. Trace = max hold

~N N L B

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section. Submit this plot.

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 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 mW.
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Test results
Frequency (M) Channel no. Data rate(Mbps) Channel(ﬁ;)paratmn
2441 39 1 0.999
2441 39 3 1.003

Hopping mode_ EDR(3Mbps)

.
Hopping mode_ BDR(1Mbps)

Spectrum “E' | Spectrum “E'
Rof Lovel 10,83 dém Offset 1083 d8 « RBW 30 kHz Rof Lovel 10,83 dém Offset 1083 d8 « RBW 30 kHz

Att 20dE  BWT £3.2 s & VBW 100 kH: Mode Auto FFT Att 20dE  BWT £3.2 s & VBW 100 kH: Mode Auto FFT

I.]DL Max I.]DL Max
¥2[1 0,03 g ¥2[1
Q9p.60 kM
[] = Lvo) RN} 1.71 | o = 11l
+gasT0 GH: K )
v . P S ‘, = o =
A be,
20

-30 dBm -30 dBm

-40 dim- -40 dim-

50 50

40 40

-0 70

CF 2.441 GHz 691 Et’( Span 3.0 MHz CF 2.441 GHz 691 Et’( Span 3.0 MHz

Marker Marker

Typo | Raf | Tre | X-valug | ¥-vale | Function | Function Result | Type | Ref | Tre | X-valug | ¥-vale | Function | Function Result |
M1 1 2.4409957 GHz 1.71 dém M1 1 2.4409957 GHz -1.29 dbm
o2 M1 9586 kHz -0.02 d8 o2 M1 1.0029 MMz 0.14 d8

Bl Heasuring...  @RALLLLLN = N Heasuring...  EROLLLLLN = 4
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34. Number of hopping frequency
Test procedure
ANSI C63.10-2013 - Section 7.8.3

Test setup

EUT Attenuator Spectrum analyzer

Test setting

1. The EUT must have its hopping function enabled.

. Frequency range: 2 400 Mz ~2 441.5 Mz, 2 441.5 Mz ~2 483.5 Mk

. Span = the frequency band of operation

. 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

. Detector function = peak

. Trace = max hold

AU I )

0 3 N

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 Miz bands
shall use at least 15 hopping frequencies.
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Test results

Hopping mode_ BDR(1Mbps)

Hopping mode_ EDR(3Mbps)

rSpecl:ﬂ.lrl!

Rof Lovel 10.53 dBm  Offset 10.83 di = RBW 300 kHD

rSpecl:ﬂ.lrl!

Rof Lovel 10.53 dBm  Offset 10.83 di = RBW 300 kHD

Rof Lovel 10.53 dBm  Offset 10.83 dB = RBW 300 kHD

Att 20dE  BWT 3795 & VBW 1 MH:  Mode Auto FFT Att 20dE  BWT 3795 & VBW 1 MH:  Mode Auto FFT
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3.5. Time of occupancy

Test procedure
ANSI C63.10-2013 - Section 7.8.4

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

4. RBW =1 M

5.VBW =1 Mz (= RBW)

6. Sweep = as necessary to capture the entire dwell time per hopping channel
7. Detector function = peak

8. Trace = max hold

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

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

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

Time of occupancy on the TX channel in 31.6 sec
= time domain slot length x (hop rate + number of hop per channel) x 31.6
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Test results

Packet ype | FFEGuey | Dvell e Tmhff:n;ly6 B B L
DH1 2441 0.396 126.72 400
DH3 2441 1.649 263.84 400
DHS5 2441 2.901 309.44 400

2-DH1 2441 0.407 130.24 400

2-DH3 2441 1.657 265.12 400

2-DH5 2441 2915 310.93 400

3-DHI 2441 0.407 130.24 400

3-DH3 2441 1.661 265.76 400

3-DHS5 2441 2919 311.36 400
Note:

DH1: Dwell time (ms) % [(1 600 +2) + 79] x 31.6(s) = 126.72 (ms)
DH3: Dwell time (ms) % [(1 600 +4) + 79] x 31.6(s) = 263.84 (ms)
DHS5: Dwell time (ms) % [(1 600 + 6) + 79] x 31.6(s) = 309.44 (ms)
2-DH1: Dwell time (ms) % [(1 600 +2) + 79] x 31.6(s) = 130.24 (ms)
2-DH3: Dwell time (ms) % [(1 600 +4) + 79] x 31.6(s) = 265.12 (ms)
2-DHS5: Dwell time (ms) x [(1 600 + 6) +79] x 31.6(s) = 310.93 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 130.24 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 265.76 (ms)
3-DHS5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 311.36 (ms)
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RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz
Att 20dBE = SWT 1ms & VBW 1 MMz Att 20dBE = SWT 1ms & VBW 1 MMz
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02| M1 1 395,65 ps -3.19 &8 02| M1 1 407,25 ps -1.01 &8 |
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Spectrum |'w Spectrum |'w
RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz
Att 20dBE = SWT 2.5 ms & VBW 1 MMz Att 20dBE = SWT 2.5 ms & VBW 1 MMz
SGL SGL
@ 1Pk Max @ 1Pk Cirw
o2[1] 0.6 i) o2[1] 180 dB|
el hubol —
o B Ml i o B TP Ty
BLE- - -10 ¢8
-20 dim -20 dim
30 di '| <30 di T
. | J| .
50 di J . 50 dagm—:
gti b T Mm kg N
70 da 70 6n
<50 o <50 o
GF 2,441 GHz 691 pts 2500 pn/ GF 2,441 GHz 691 pts 2500 pn/
Marker | |marker |
Typo | Raf | Tre | X-valug | v-value | Function | Function Result | Typo | Raf | Tre | X-valug | ¥-value | Function | Function Result |
T 1 394.2 s ~5.17 dbm | T 1 4B5.51 s ~5.16 dbm
02| M1 1 1.64928 ms 0.66 d8 02| M1 1 1.65725 ms -1.80 d8& |
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RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz
Att 20dBE = SWT 1ms & VBW 1 MMz Att 20dBE = SWT 2.5 ms & VBW 1 MMz
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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 kifz to

30 Mz Emissions.

Power Cable

Turn Table

EUT

0.8m

Coaxial
—Cable

Power

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

to 1 (llz emissions.

Power Cable

3m

» i

Ground Plane

EMI Receiver

Turn Table
1m —4m
EUT
Coaxial
0.8m Cable
—— 3m ———» T

Power

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 @z emissions, whichever is lower.

| —

i Antenma
H
H
H

e ower
EUT —\ RN S 4.1— Horn

v d antenna
4m
( B Spectrum
| L‘ N analyzer
¢ i -
| N |
Turntable i Im \
Sm
r Pre-amp _‘Q%E
| | | |
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Test procedure
1. The EUT is placed on a turntable, which is 0.8 m (below 1 Glz) and 1.5 m (above 1 (llz) ground plane.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. EUT is set 3 m away from the receiving antenna, which is varied from Im to 4m to find out the highest
emissions.
4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.
6. Repeat above procedures until the measurements for all frequencies are complete.
7. Spectrum analyzer settings for f <1 (ffz:
Span = wide enough to fully capture the emission being measured
RBW =100 kifz
VBW = RBW
Sweep = auto
Detector function = quasi peak
Trace = max hold
8. Spectrum analyzer settings for f =1 (liz: Peak
Span = wide enough to fully capture the emission being measured
RBW =1 Mk
VBW = RBW
Sweep = auto
Detector function = peak
Trace = max hold
9. Spectrum analyzer settings for f =1 (ffz: 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 (79 channel hopping)
a. Time to cycle through all channels = At=t[ms] x 79 channels = 230.601 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> =2.919 ms
d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-30.70 dB
11. Both 2Mbps & 3Mbps data rate were investigated. Only the radiated emissions of the configuration that
produced the worst case emissions are reported in this section.
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Note:

1

O 0 3 O D

1

1

1

. The spectrum is measured from 9 kiz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1 (Hz. Above 1 (lfz, 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.

. The loop antenna was investigated with three polarizations, and horizontal and vertical polarizations were
reported as the worst case.

. When Average result is different from peak result over 20 dB (over-averaging), 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)

. 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.

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

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

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

. Margin(dB) = Limit(dBzV/m) - Field strength(dB/V/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 kilz to 30 Miz. 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. <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dy, / Ds)

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

Where:

Fq = Distance factor in dB
Dn = Measurement distance in meters
Ds = Specification distance in meters
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Limit

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

Frequency (Mk) Distance (Meters) Radiated (1V/m)
0.009 ~ 0.490 300 2 400 / F(klkz)
0.490 ~ 1.705 30 24 000 / F(klfz)

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 Miz, 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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Horizontal // Vertical
<<D (0.009 - 30) MHz LOOP ANT RE TEST>>

1 Mbps
3 meter
78(Worst case)

BDR

1 PD460
1 KES

KES

SAC #4(10 m)

Model

Op. Mode

Operator

Power
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[dB(uv/m)]

Spectrum(H,PK)
Spectrum(V,PK)
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Test results (Below 30 Mk)

Mode:
Distance of measurement:

Transfer rate:
Channel:

KES

A4

30.00
[MHz]

10.00
KES

1.00

Frequency
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Test results (Below 1 000 Miz) — Worst case
Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78(Worst case)
Horizontal // Vertical
o m <<D (30 - 1 000) MHz RE TEST>> KES D-3AC #4(10 m)
g
S O ] e ey
—
* R
No. Freqguency (P) Reading c.f Result Limit Margin
. PK QP ap
[MHz ] [dB(uv)] [dB(1/m)] [dB{uV/m)}] [dB(uV/m)] [dB]
1 63.950 H 45.2 -24.0 21.2 40.0 18.8
2 83.229 H 53.1 -27 .6 25.5 40.0 14.5
3 108. 206 H 42.9 -23.3 19.6 43.5 23.9
4 124,939 H 45.0 -25.6 19.4 43.5 24 .1
5 509.996 H 43.5 -11.5 32.0 46.0 14.0
] 720.034 H 42 .1 -10.0 32.1 46.0 13.8
7 36.063 WV 52.0 -25.3 26.7 40.0 13.3
8 82.501 WV 51.7 -27.9 23.8 40.0 16.2
2] 100 . 446 W 48.9 -23.3 25.6 43.5 17.9
10 124,939 W 53.4 -25.6 27.8 43.5 15.7
i1 687 .539 W 45.7 -10.6 35. 1 46.0 10.9
12 720.034 WV 42.9 -10.0 32.9 46.0 13.1
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Test results (Above 1 000 Mi)

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1 189.60 47.32 Peak H -7.57 - 39.75 74.00 34.25
4 813.00 49.96 Peak H 7.06 - 57.02 74.00 16.98
4 813.00 49.96 Average H 7.06 -30.70 26.32 54.00 27.68
1 846.60 47.85 Peak v -2.38 - 45.47 74.00 28.53
2 165.00 47.84 Peak v -0.58 - 47.26 74.00 26.74
4 813.00 54.49 Peak v 7.06 - 61.55 74.00 12.45
4 813.00 54.49 Average v 7.06 -30.70 30.85 54.00 23.15
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(%) (dBV) etect mode (H/V) (dB) (dB) (dBA/m) | (dBN/m) (dB)

2 339.60 45.60 Peak H -0.23 - 45.37 74.00 28.63
2311.47 45.60 Peak v -0.29 - 45.31 74.00 28.69
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. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpecl:ﬂ.lrl! i“—? rSpecl:ﬂ.lrl! i“—?
Raf Lavel 107,00 deuv = RBW 1 MH:z Raf Lavel 107,00 deuv = RBW 1 MH:z
be At 1008 SWT 1ms ® VBW 3 MH:  Mode Auto Swees [ 1028 SWT 1ms & VBW 3IMH:  Mode Auto Sweep
I.\Dk Mayx I.\Dk Mayx
A 45.60 dBpv| A [ 45.60 dopv|
100 By 2.399500 GHz| 100 dipv- 2.311470 GHz|
mf1] +4.08 AV mf1] 43.69 dipy,
90 gy 2210000 Ml: 90 diy 2.910000 g‘.Jllu
\ |
B0 cau ; ,l I| B0 cau —
70 eBu— T 1 70 a8y l l!
| §
60 gy : 60 dauN— 1 i
] ]
50 dBuNT - + 50 UV - -
TEREUPS. SPTPITS TSRS R B, e o ERRRG  FENEPR R Ko 0 Uol v Bvus it (e I I 7Y Bt il LA S0ug v |
40 oy 40 o8y T
30 day 30 day
20 diy 20 diy
10 a5 + 10 -
Start 2.3 GHz 691 pis Stop 405 GHz Start 2.3 GHz 691 pis Stop 405 GHz
Marker Marker
Type | Ret | Tre | X-vabug | v-value | Function | Function Besult | Type | ket | Tre | X-vabug | v-value | Function | Function Besult |
M| 1 2,31 GHz 44,08 dByv M| 1 2,31 GHz 43,69 dByv
Mz 1 2,39 GHz 44,45 dByY Mz 1 2,39 GHz 44,35 dByY
M3 1 2.33958 GHz 45,60 dBV M3 1 2.31147 GHz 45,60 dBV

L )il | Measuring... T b 4

o

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

_{@]

Mode Auto Sweep

_{@]

Mode Auto Sweep

ez O

Raf Lavel 107,00 deuv - RBW 1 MHz

Art 10 d8 SWT 2 ms & VEBW 3 MHz
[@ 17k Max

Spectrum 2 (%)
Ref Lavel 107,00 dBuv - RBW 1 MHz
Art 10 d8 SWT 2 ms & VEBW 3 MHz
[@ 17k Max

Mi[1] 4702 dipv| ~M2[1] 47,84 dBpv|
100 d8ys 118960 CHr 100 dauv 216500 GHz|
M1f1] 47,05 dipv]
a0 gy 90 day’ 104660 GHe|
20 days B0 iy
70 dou? 70 day
60 days 60 g8y
30 dau-tg T PR [ SIPITIN SR ux..._u_- e X ST Tepr e, LT ks
i e e e o i TSP Sy NI KIS P, o PN SRR i i ok pncvics
40 day
30 doys
30 g8y
20
20 day
10 iy
10 ey Start 1.0 GHz 691 pts Stop 3.0 GHz
\Start 1D OHs SI1pts Blop
Start 1.0 GHz 691 pts Stop 3.0 GHz Marker
Marker Type | Ref | Tre | X-valug | v-value | Function | Function Result |
Type | Ret | Tre | Kevalue | ¥-value | Funetion | Function Result | M1 1 1.8466 GHz 47.85 By
m
ML 1 1.1886 GHz 47.32 dBpv Mz 1 2,165 GHz 47,84 dBpV

L :'\ | Measuring... m 4

e T

Horizontal // Peak for 3 (i to 18 @iz

Vertical // Peak for 3 @z to 18 (z

Spectrum 3 @} i“—? Spectrum 3 @} i“—?
Raf Lavel 107,00 dBuv & RBW 1 MHz Ref Lavel 107,00 dBuv - RBW 1 MHz
At 1005 SWT 60 ms @ VBW 3 MH:  Mode Autc Sweep Att 10d8  SWT 60 ms @ VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
M) 49,96 dipv| M) 54,49 dipv|
100 d8y 4.8130 CHz 100 d8yr 4.8130 CHz
90 diy 90 diy
20 diys B0 iy
70 8y 70 days
60 g8y 60 By 1
v
50 &8 Y |
Y e " J . L S e ; A pa
‘qw s e et e i il neir cata WP SO I ¥ B el T T I T R O,
i
30 g8y 30 day
20 day 20 day
10 anys 10 gy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
Type | Ret | Tre | Kevalue | ¥-vale | Function | Function Result | Type | Ret | Tre | Kevalue | ¥-value | Function | Function Result |
ML 1 4813 GHz 45,56 dBpv ML 1 4813 GHz £4.45 dBpv

L :'\ | Measuring... m 4

o

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: 39
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBsV) H/V) (dB) (dB) (dB£V/m) (dBV/m) (dB)
2112.90 46.38 Peak H -0.70 - 45.68 74.00 28.32
4 878.00 47.83 Peak H 7.54 - 55.37 74.00 18.63
4 878.00 47.83 Average H 7.54 -30.70 24.67 54.00 29.33
1 837.90 46.17 Peak v -2.46 - 43.71 74.00 30.29
2170.80 46.36 Peak v -0.57 - 45.79 74.00 28.21
4 878.00 48.93 Peak v 7.54 - 56.47 74.00 17.53
4 878.00 48.93 Average v 7.54 -30.70 25.77 54.00 28.23
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Horizontal // Peak for 1 iz to 3 Gz Vertical // Peak for 1 (iz to 3 Gz
Spen (SR G Spen (SR G
Raf Lavel 107,00 dBuv - RBW 1 MHz Ref Lavel 107,00 dBuv - RBW 1 MHz
At 1005 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep Att 1048 SWT 2ms & VBW 3IMH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
CITEY] 4638 BV, ™z[1] 46,36 dBpv,
100 d8ys 2.11290 GHz 100 dayr 2.17080 GHz|
Mi[1] 46.17 ddpV|
a0 gy 90 day’ 1.83790 GHe|
80 dy B0 G
70 dag 70 dEy-
e 60 By
30 dauV- + L
nd Y 7l RSV SPUTURIT (PRSI ERTRPTION 1 SRR I | L VN S i
T A L U TR VI I o L S, Lo o 40 dous Wbl Moot S T8
40 day
30 a8y
30 day
20 day
20 day
10 diys
10 gy Start 1.0 GHz 691 pts Stop 3.0 GHz
\Start 1D OHs SI1pts Blop
Start 1.0 GHz 691 pts Stop 3.0 GHz Marker
Marker Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
Type | el | Tre | Xevabue | Yevalue | Function | Function Result | M1 1 1.8379 GHz 46.17 dBpy
M1 1 2.1129 GHz 46,38 dBv Mz 1 21708 GMz 46,36 dByV

L

o

T

Horizontal // Peak for 3 (i to 18 @iz

Vertical // Peak for 3 @z to 18 (iz

Spectrum 3 @1 i“—? Spectrum 3 @1 i“—?
Raf Lavel 107,00 deuv & RBW 1 MHz Raf Lavel 107,00 dBuv & RBW 1 MHz
Art 10 g8 SWT 60 ms & VBW 3 MH:  Mode Auto Sweep At 10 g8 SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
mi[1] 4783 diygv] mi[1] 48,953 digv|
100 dBy 4.6760 GHz 100 dBy 18780 GHz
90 day 00 day
B0 iy B0 iy
70 day 70
60 cBy 60 cBy!
S0 dau? r S0 dau? -
v -*I__,d-'«'« e it i e Lol A e, bl r*-L.,/-w'i e el T e LT o R T P
40 day = 40 day =
30 any 20 dag
20 day 20 day
10 any 10 dnys
Start 3.0 GHz 691 E moE 18.0 GHz Start 3.0 GHz 691 E moE 18.0 GHz
Marker Marker
Type | Ret | Tre | Kevalus | Yevalue | Function | Function Result | Type | Ret | Tre | Kevalus | Yevalue | Function | Function Result |
M1 1 4,878 GHz 47.83 dBpv M1 1 4,878 GHz 48,93 dBpv

L

o

L

o

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 mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBsV) etect mode (H/V) (dB) (dB) (dBN/m) | (dBN/m) (dB)
2112.90 46.92 Peak H -0.70 - 46.22 74.00 27.78
4 965.00 51.76 Peak H 8.18 - 59.94 74.00 14.06
4 965.00 51.76 Average H 8.18 -30.70 29.24 54.00 24.76
1 837.90 46.64 Peak \% -2.46 - 44.18 74.00 29.82
2 165.00 4597 Peak \% -0.58 - 45.39 74.00 28.61
4 965.00 53.33 Peak v 8.18 - 61.51 74.00 12.49
4 965.00 53.33 Average A" 8.18 -30.70 30.81 54.00 23.19
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBV) etect moce (H/V) (dB) (dB) (@BN/m) | (dB/N/m) (dB)

2 483.50 50.49 Peak H 0.07 - 50.56 74.00 23.44
2 483.50 48.55 Peak v 0.07 - 48.62 74.00 25.38
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-P-5101-14 Rev. 6 KES A4l



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

Report No.:
KES-RF-19T0075
Page (36 ) of (51)

www.kes.co.kr

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 4 3} I ;n_?

Raf Lavel 107,00 deuv - RBW 1 MHz

Spectrum 4 3} I ;n_?

Raf Lavel 107,00 deuv - RBW 1 MHz

At 1005 SWT 1ms @ VBW 3 MH:  Mode Auto Sweep At 1028 SWT 1ms & VBW 3IMH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
waf] 47.99 dipv| waf] 46,17 dBpv|
100 dRuy . 2.4BIDSH0 GHz 100 dBy 2 ABRGTA0 GHz,
o \ LUTRE] 50,49 dBpv] Y e LUTEN] 48,55 diyv|
Ry — - 24835000 GH| 90 fuv— 2.4835000 GHz|
/
56 s '.\ o v
/ ] 1
70 any L 70 cmus L
\ \
60 gy e 60 gy —
50 cays \'E;, <5 ks N ”
e B B T s a o WU i FUPRr owr % PR RO k ___.u.u_qm.»Lh,..n oot i i At T R Y PR, PR
40 ofy 40 oy
30 day 30 day
20 day 20 day
F2 F2
10 doy : - 10 i - -
Start 2.478 GHz 691 Ei M 2.51 GHz Start 2.478 GHz 691 Ei M 2.51 GHz
Marker Marker
Type | Ret | Tre | X-vahun | v-value | Function | Function Besult | Type | Ret | Tre | X-vahun | v-value | Function | Function Besult |
M| 1 2,4835 Grz 50,49 dByv M| 1 2,4835 Grz 45,55 dByv
Mz 1 2.5 GHz 44,58 dByY Mz 1 2.5 GHz 43,97 BV
M3 1 2 4B3858 GHz 47,59 dByv M3 1 2.4B8674 GHz 46,17 dBpv

L : | Measuring... m 4

T T

L J

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

(=]

Mode auto Sweep

S )
Rel Level 107.00 digy - RBW 1 MHz
At 10 08  SWT 2ms & VAW 3 MH:

@ 1Pk Max

(=]

Mode Auto Sweep

S (o)
Rel Level 107.00 digy - RBW 1 MHz
At 10 08 SWT 2 s & VBW 3 Muz

@ 1Pk Max

mif1] 6.9 dBpv| M) 45.97 dopv|
100 diyf 11290 GHz| 100 days 2. ]
LSRN
e B0 dByv
B0 B
70di
60 i
=0 2 s
o S I X Y F S, B E L SURRPYIPY SR B SRTWY ROPRE I ) EDUIPROTOR MU NITOT T N R
B sty SURURL S U ST RSRT R T SRR SRV S, o T N PO T +0 =
40 dBu- e
30 dBys
30 diy
20 g
20 diys
10 deys
10 de4s Start 1.0 GHz 691 pis Stop 3.0 GHz
Start 1.0 GHr 691 pts Stop 3.0 GHz Markir
Markar | _Type | Rot | Tec | Hovalue | ¥value | Function | Fungtion Result |
Type | Rof | Tre | H-valun | Y-walue | Function | Function Result | M1 1 1.8379 GHz At bk dBpV
| M1 1 2.1129 GHz 46.92 diyv M2 1 2.165 GHz 45,57 digv

™ —r y

T T

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 Gz

{%]

{%]

Spectrum 3 @}
Raf Lavel 107,00 deuv & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

Spectrum 3 @}
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

Mi[1] 51.76 dipv| Mi[1] 53.33 dipv|
100 d8ys 1.9650 CH7 100 d8yr 1.9650 CH7
90 diy? 50 day
B0 B0
70 8y 70 days
60 oy
50 e |"
. s ) ~ ., - -
.‘;;._-.,,,Hﬁ L L e, NPRY S TR OO IO, o s, e el T . T ] [P S S P
Ry
30 By 30 day
20 a8y 20 day
10 10 duy
Stort 3.0 GHz 691 pts Stop 18.0 GHz Stort 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
Type | Ref | Tre | X-value | Yovalue | Function | Function Result | Type | Ref | Tre | X-value | Yovalue | Function | Function Result |
M1 1 4,965 GHz £1.76 dBpv M1 1 4,965 GHz £3.33 dBpv
l b N ] 2 | [ b I T Y

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: 00

- Spurious

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

(Miz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBN/m) (dB)

1 033.30 50.03 Peak H -8.45 - 41.58 74.00 3242
2112.90 48.26 Peak H -0.70 - 47.56 74.00 26.44
4 813.00 46.11 Peak H 7.06 - 53.17 74.00 20.83
4 813.00 46.11 Average H 7.06 -30.70 22.47 54.00 31.53
1 843.70 46.37 Peak v -2.41 - 43.96 74.00 30.04
2 112.90 46.19 Peak v -0.70 - 45.49 74.00 28.51
4 813.00 49.70 Peak v 7.06 - 56.76 74.00 17.24
4 813.00 49.70 Average \Y 7.06 -30.70 26.06 54.00 27.94

- Band edge

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

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

2342.77 44.80 Peak H -0.23 - 44.57 74.00 29.43
2 357.06 4533 Peak v -0.20 - 45.13 74.00 28.87
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpecl:ﬂ.lrl! “—? rSpecl:ﬂ.lrl! “—?
Raf Lavel 107,00 deuv = RBW 1 MHz Raf Lavel 107,00 deuv = RBW 1 MHz
be At 1028 SWT 1ms & VBW 3IMH:  Mode Auto Sweep be At 1028 SWT 1ms & VBW 3IMH:  Mode Auto Sweep
I.\Dk Max I.\Dk Max
| A 44,50 dBgv] | A 45,33 dBpv|
100 g8y 2.242770 GHz| 100 g8y 2,25 iz
LUTET] 43.39 digy, M1l + BuY
90 gy 2.910000 Ic:alu 90 gayv— 2.310000 G4z
B0 cau {' |I| B0 cau || I,]
o 1Y H
|
60 dBN— l lll ! 60 gl l by
| [
e T | Jl S0 dBuN— > =
SRPYROUY. PRPRAI NSUIUSRRTE RO | ATCINES SPID YN BTN o TRETRY GPUi. PO AR N [NVl (G 1| [NRpTreavr S LN P Ity (R /APl gl -0 PR
40 gay 40 diy! T
| |
30 day | 30 day |
20 iy + 20 diy T
10 o - 10 o -
Start 2.3 GHz 691 Ei EIDE 405 GHz Start 2.3 GHz 691 Ei EIDE 405 GHz
Marker Marker
Type | Ret | Tre | X-vabug | v-value | Function | Function Besult | Type | Ret | Tre | X-vabug | v-value | Function | Function Besult |
M| 1 2,31 GHz 43,39 dByv ML 1 2,31 GHz 43,44 dByv
Mz 1 2,39 GHz 44,54 dByY Mz 1 2,39 GHz 43,21 dByv
M3 1 2.34277 GHz 44,80 dBV M3 1 2.35706 GHz 45,33 dByv
L b T veavarna. WNINNIED W8 2| [ b I T Y

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

af Lavel 107.00 dBuv - RBW 1 MHz

105 SWT 2ms & VBW 3 MH:  Mode Auto Sweep

af Lavel 107.00 dBuv - RBW 1 MHz

105 SWT 2ms & VBW 3 MH:  Mode Auto Sweep

e SO [+
R
Art
1Pk Max

o o I
R
Art
1Pk Max

™zl +8.26 dBpv]

mz[1] 46.19 dBpv|

2.11290 GHz|

100 dauv 2.11290 GHz| 100 dauv
M1l [ M1l 4607 didpV|
90 dayy 1.023230 GH, 90 dayy 1.84370 GHe|
B0 oBu! B0 oBu!
70 day 70 day
60 o8y 60 o8y
fp " it 50 dEuv- Y .2
st mae St DA SRSURVRIE VRSN SR U e e TR S Siciani mane T SRR BVESTREEN M PRSP RIS T S e, SRV T
40 By 40 day
30 doys 30 By
20 oy 20 oy
10 oy 10 by
Btart 1.0 GHz 691 pts Stop 3.0 GHz Btart 1.0 GHz 691 pts Stop 3.0 GHz
L L L SI1pts Blop L L L SI1pts Blop
Marker Marker
| _Type | Ref | Tre | X-valug | v-value | Function | Function Result | | _Type | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 1.0333 GHz £0.03 dBuY M1 1 1.8437 GHz 46.37 dByv
Mz 1 2.1129 GHz 48,26 dBpv Mz 1 2.1129 GHz 46,19 dBpv
¢ T T | | T T

Horizontal // Peak for 3 (i to 18 @iz

Vertical // Peak for 3 @z to 18 (z

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

Mi[1] 46.11 dispv| Mi[1] 49.70 dipv|

100 d8ys 4.8130 GHz 100 d8ys 4.8130 CHz
90 day 00 day

B0 oy B0 iy

70 day 70

60 cBy 60 cBy!

50 ca — 50 ca *

7" LS R FEIERE S TR TR, WP o J_v_.xu_‘_;u_ﬂ_r'*\.r«, SR P (il e et LT ron T T B i o TV
40 cy 40 day =

30 any 20 dag

20 a8y 20 day

10 any 10 dnys

Start 3.0 GHz 691 E ﬁoE 18.0 GHz Start 3.0 GHz 691 E ﬁoE 18.0 GHz
Marker Marker

Type | Ret | Tre | Kevalue | Yevalue | Function | Function Result | Type | Ret | Tre | Kevalue | Yevalue | Function | Function Result |

M1 1 4,813 GHz 46,11 dBpv M1 1 4,813 GHz 45,70 dBpv

l b N ] 2 | [ b I T Y

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 mod Ant. Pol. CF DCF Field strength Limit Margin

(%) (dBV) etect mode (H/V) (dB) (dB) (dBA/m) | (dBN/m) (dB)
1907.40 45.56 Peak H -1.82 - 43.74 74.00 30.26
2112.90 46.90 Peak H -0.70 - 46.20 74.00 27.80
4 878.00 48.16 Peak H 7.54 - 55.70 74.00 18.30
4 878.00 48.16 Average H 7.54 -30.70 25.00 54.00 29.00
1 849.50 46.49 Peak \% -2.36 - 44.13 74.00 29.87
2167.90 47.23 Peak \% -0.58 - 46.65 74.00 27.35
4 878.00 50.02 Peak \% 7.54 - 57.56 74.00 16.44
4 878.00 50.02 Average \% 7.54 -30.70 26.86 54.00 27.14
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

- RBW 1 MHz

af Lavel 107,00 dBpv

- RBW 1 MHz

Raf Lavel 107,00 dBuv
Art
[@ 17k Max

[
Att
[@ 17k Max

10d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep 0c8 SWT 2ms & VBW 3 MHr  Mode Aulo Swesn
T 45.56 dBpv] T
100 dayv 1.90740 GHz| 100 dayv
™M2[1] 46.90 dipV| mz[1]

90 dayy 2.11290 GHz, 90 dayy 2.16790 GH|
B0 oBu! B0 oBu!

70 By 70 By

60 o8y 60 o8y

50 dau- + = 30 d8uv-

saclphpsasio o - 3 1 ~ B, b adn

o STV SRS SEPTR B I SO N 5 R ST P pis S e e e LT TR i st it
30 doys 30 By

20 oy 20 oy

10 oy 10 by

Btart 1.0 GHz 691 pts Stop 3.0 GHz Btart 1.0 GHz 691 pts Stop 3.0 GHz
L L L SI1pts Blop L L L SI1pts Blop
Marker Marker

Typo | Raf | Tre | X-valug | v-value | Function | Function Result | Typo | Raf | Tre | X-valug | v-value | Function | Function Result |

M1 1 1.9074 GHz 45.56 dBuY M1 1 1.8495 GHz 46,49 dBuY
Mz 1 2.1129 GHz 46,90 dBpv Mz 1 2.1679 GHz 47.23 dBpv

o

T

Horizontal // Peak for 3 (i to 18 @iz

Vertical // Peak for 3 @z to 18 (iz

e G

Raf Lavel 107,00 deuv & RBW 1 MHz
Art 10 d8 SWT 60 ms & VBW 3 MH2
@ 1Pk Max

Mode Auto Sweep

- I
Raf Lavel 107,00 deuv & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

M) 4816 dipv| M) 50.02 dipv|
100 d8y 4.8 7H0 CH7 100 d8yr 4.8 7H0 CHz
90 diy 90 diy
20 diys B0 iy
70 8y 70 days
60 By 60 Gy
50 i I 50 i I
:qw_K'M i e Tt T L eI P S ) R P -;;‘-“'"‘\un Vs AT, et (VU et i ST, (PRGN ST it 1
By iy
30 g8y 30 day
20 day 20 day
10 anys 10 gy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
Type | Ret | Tre | Kevalus | ¥-value | Funetion | Function Result | Type | Ret | Tre | Kevalus | ¥-value | Function | Function Result |
ML 1 4878 GHz 48,16 dBpv ML 1 4878 GHz £0.02 dBpv
¢ - R | ! - o !

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.

KES-P-5101-14 Rev. 6

The authenticity of the test report, contact shchoi@kes.co.kr
KES

A4



KES Co., Ltd. i
3701, 40, Simin-daero 365beon-gil, eport No.:
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0075

Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr Page (41) of (51)

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

(Miz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBN/m) (dB)

1 407.80 51.52 Peak H -6.18 - 45.34 74.00 28.66
2112.90 47.22 Peak H -0.70 - 46.52 74.00 27.48
4 965.00 50.43 Peak H 8.18 - 58.61 74.00 15.39
4 965.00 50.43 Average H 8.18 -30.70 2791 54.00 26.09
1 849.50 45.60 Peak \Y -2.36 - 43.24 74.00 30.76
2 112.90 45.28 Peak v -0.70 - 44.58 74.00 29.42
4 965.00 51.50 Peak v 8.18 - 59.68 74.00 14.32
4 954.00 51.50 Average \Y 8.10 -30.70 28.90 54.00 25.10

- Band edge

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

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

2 483.50 46.42 Peak H 0.07 - 46.49 74.00 27.51
2491.27 46.45 Peak \% 0.09 - 46.54 74.00 27.46

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-P-5101-14 Rev. 6 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

Report No.:

KES-RF-19T0075

Page (42 ) of (51)

www.kes.co.kr

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

I I I =

a G| Spectrum 4 (@ I ;“—? a G| Spectrum 4 () I ;“-_‘5‘
Raf Lavel 107,00 dBuv - RBW 1 MHz Ref Lavel 107,00 dBuv - RBW 1 MHz
fe At 10d8 SWT 1ms & VAW IMH:  Mode Auto Sweep f ALt 10d8 SWT 1ms & VEBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
waf] 46,07 dipv] waf] 46,45 dBpv]
100 déy 24839970 GHz| 100 diy * 2.4912600 GHz|
iV an mf1] 46.42 dBpv] oy LUTET] 506 dBpV|
e 2.4835000 GHz] 90 douv—y T 24835000 GH]
i / X
/ \ /
FU i T 80 diy T
[ \ 1
0 ¢, 1 20y cam, i
0 aly T 70 dBy T
\ \
60 iy v 60 iy —t
N \
0 a8y At - 0 a8y o
1 3 ISR U NSRRI P CRmSA (SR T RESH o el | T (RN i Ao i ST VL b T ] EPr PSSP WETRUPPY B SR S
40 day 40 day
30 day 30 day
20 day 20 day
F2 F2
10 8y 1 ! 10 d8ys 1 !
Starl 7,478 GHz 691 pis Stop 7.51 GHz | Starl 7,478 GHz 691 pis Stop 7.51 GHz |
[Frarker [Frarker
Type | Ret | Tre | X-vahun | v-value | Function | Function Besult | Type | Ret | Tre | X-vahun | v-value | Function | Function Besult |
My 1 2,4835 GHz 46,42 dBV My 1 2,4835 GHz 45,86 dByv
Mz 1 2.5 GHz 44,26 dByuy Mz 1 2.5 44,22 dByy
M3 1 2 483547 GHz 46,03 dBpv M3 1 2 451268 GHz 46,45 BV

L b | Measuring... m P

L 't | Measuring... m P

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

af Lavel 107.00 dBuv - RBW 1 MHz

af Lavel 107.00 dBuv - RBW 1 MHz

e SO [+
R
Art
1Pk Max

o o I
R
Art
1Pk Max

10d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep 0c8 SWT 2ms & VBW 3 MHr  Mode Aulo Swesn
ETTE] 51.52 dBpv] ™zl 45.20 dBpv]
100 dauv 1.04700 GHz| 100 dauv 2.11290 GHz|
mz{1] 47.22 dBgv, w1l 45.60 dBpY
90 dayy 2.11290 GHz, 90 dayy 1.84950 GHe|
B0 oBu! B0 oBu!
70 day 70 day
60 o8y
- 0 +
Y P IS U S e ot BT N I e e PR TS Sy ' Ao e A T et B Y, Ry AW
40 day
30 doys 30 By
20 oy 20 oy
10 oy 10 by
Btart 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
L L L SI1pts Blop L L L SI1pts Blop
Marker Marker
| _Type | Ref | Tre | X-valug | v-value | Function | Function Result | | _Type | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 1.0478 GHz £1.52 dBuy M1 1 1.8495 GHz 45.60 dBuY
Mz 1 2.1129 GHz 47.22 dBpv Mz 1 2.1129 GHz 45,28 dBpv

L b | Measuring... T b 4

T T

Horizontal // Peak for 3 (i to 18 @iz

Vertical // Peak for 3 @z to 18 (z

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

M) 5043 dipv|

M) 51.50 dipv|

100 d3y 1.9650 GHz 100 dBy 1.9650 GHz
90 day 00 day
B0 oy B0 iy
70 da 70
60 cBy!
50 ca T
" - p . - - . A
el L e T S ] Ty e i e TP i T e ) [t L A L i AW, VTR SURY B s P
= 40 By
30 any 20 dag
20 a8y 20 day
10 any 10 dnys
Start 3.0 GHz 691 E ﬁOE 18.0 GHz Start 3.0 GHz 691 E ﬁOE 18.0 GHz
Marker Marker
Type | Ret | Tre | Kevalus | Yevalue | Function | Function Result | Type | Ret | Tre | Kevalus | Yevalue | Function | Function Result |
M1 1 4,965 GHz £0.43 dBpv M1 1 4,965 GHz £1.50 dBpv
l b T veavarna. WNINNIED W8 2| [ bi I Y

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 GHz) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78(Worst case)
Horizontal Vertical
Spectrum3 (X ﬁ:i = Spectrum 3 (&) ﬁ:i =
Raf Lavel 97.00 dapv = RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
Att OdE SWT 48ms & VBW I MH:  Mode Auto Sweep Att Odi  SWT 48 ms & VEW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 aBy | 90 aBy |
80 1 80 1
70 day 70 dBy
60 o8y 60 oBy
S0 ooy S0 ooy
0 Sl S — e e N e (/RN 1V VAN W
papd i T 5 W i Af ! - ,\)M - TN " el fagd b L bt o]
30 aBuv- - 30 aByv -4 -
20 oy 20 oy
10 diy! 10 didy
;!ﬂ; 18.0 GHz i 691 pts m 0.0 GHz ;!ﬂ; 18.0 GHz 691 pts m 0.0 GHz
Markor Markor
¢ T T | | )i oy |
Note.

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

Test procedure

ANSI C63.10-2013 - Section 7.8.4 and 7.8.8

Test setup

EUT

Attenuator

Test setting

Spectrum analyzer

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 ki
.VBW = 300 ki
. Detector = Peak
. Number of sweep

O 03 Wn K~ WIN

Limit

points = 2 x Span/RBW

. Trace mode = max hold
. Sweep time = auto couple
. The trace was allowed to stabilize

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 kllz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results
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Hopping mode_ BDR(1Mbps)
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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 kiz 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 (dBgV/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
1007 Final_Result
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grrod . o B
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Neutral Line
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?rllitl:;igf " |Calibration due.
Spectrum Analyzer R&S FSV30 100736 1 year 2020.01.09
Spectrum Analyzer R&S FSV40 101002 1 year 2019.06.29
83s6igfa1sglisei$pt HP 836308 3844A00786 1 year 2020.01.15
DC Power Supply Agilent 6632B US36351824 1 year 2020.01.15

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

Attenuator HP 8491A 35496 1 year 2020.03.11

Loop Antenna Schwarzbeck FMZB1513 225 2 years 2021.02.15
Trilog-broadband SCHWARZBECK | VULB 9163 715 2 years 2020.09.20
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK | BBHA9170 | D12 2 years 2021.02.19
High Pass Filter Ins\ny;ig?(g}}ibh WHlJOST"’TOOO' I 1 year 2019.06.29

Preamplifier R&S SCU01 100603 1 year 2019.11.26

Preamplifier AGILENT 8449B 3008A01742 1 year 2020.01.08
EMI Test Receiver R&S ESU26 100551 1 year 2020.04.09

Attenuator HP 8491A 32173 1 year 2020.03.11

lflli\/gEEE/SETR R&S ESR3 101781 1 year 2020.04.22

LISN R&S ENV216 101787 1 year 2020.01.04
PULSE LIMITER R&S ESH3-72 101915 1 year 2019.11.26
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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