Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (1 ) of (48)
www.kes.co.kr

KES Co., Ltd. _
3701, 40, Simin-daero 365beon-gil, Test report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T10035

TEST REPORT
Part 15 Subpart C 15.247

Equipment under test R2GEAR MK3
Model name MK3
FCCID 2A06GMK3
Applicant R2GEAR Inc.
Manufacturer R2GEAR Inc.
Date of test(s) 2018.02.12 ~2018.02.23
Date of issue 2018.03.11

Issued to
R2GEAR Inc.

01849 215, ASPIRINCENTER, 27, Dongil-ro 174-gil, Nowon-gu, Seoul, Korea
Tel: +82-2-972-2015 / Fax: +82-504-405-6215

Issued by
KES Co., Litd.

3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Test and report completed by : Report approval by :
Young-Jin Lee Hyeon-Su, Jang
Test engineer Technical manager

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. 4 KES Ad



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-18T0035

Page (2 ) of (48)

Revision history

Revision

Date of issue

Test report No.

Description

2018.03.11

KES-RF-18T0035

Initial

KES-P-5101-14 Rev. 4

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

KES

Ad



Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (3 ) of (48)

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0035

www.kes.co.kr

TABLE OF CONTENTS
L. General INFOrMAtION ... ...ttt ettt ettt ettt ettt ettt e ettt e e e e e e e e e ae e 4
1.1. EUT d@SCIIPHION ...ttt sttt ettt et st sbe et s sae et eaeens 4
1.2. TSt CONTIGUIATION ...ttt ettt ettt e et e e e e ssbeeseessseenseeenns 6
1.3. Device MOAITICAtIONS ....c..viiiieiiiiciie et ettt et sre e et eeetaeeeaaeesraeeeareeenns 6
1.4. Frequency/channel OPErations ..........c.cccveeiieriieeiieenienie et eeeeeteeeveeteeereeseeseaeeseesenaens 6
L.5. ACCESSOTY TNTOTMATION ... .ieuiiiiiieiie ettt ettt ettt et e st e e bt e eteebeesaeeens 6
1.6. Measurement results explanation eXample.........c.cooveeevierieriieieenieeeeeee e 6
1.7. Measurement UNCEITAINLY .......ccc.eetiriiiriirienieieetene ettt ettt eaeens 6
2. SUIMMATY Of 1SS + et ettt ittt ettt ettt et ettt et e et e e e e et e et e et e e an e e et s e e e et ne e e e e aaaas 7
TR 1T B 11§ )L 8
3.1. 20 dB BandWIdth ........cooviiiiiiiiceceee e et 8
3.2. OULPUL POWET .ttt ettt ettt et e ettt e et e e et e e st e e sabbeesabteesabteesabeeesaseeesaseeas 11
3.3. Carrier freqUENCY SEPATALION. ......uvieeiieeeiieerieeerteeerteeestreeeeaeeeareeesaeesseeesseeesseeessseens 15
3.4. Number of hopping freqUENCY ........ceociiiiiiiiiiieeieee e 17
3.5. TIME Of OCCUPANCY ....eviieiiiieiiie ettt et e st eesaaee e saeeesaeeesaeeesaeesnneeas 19
3.6. Radiated restricted band and €MiSSIONS .........c.eevuieeiiierieriieiieeie e 23
3.7. Conducted band edge and out of band emiSSIONS .........cceeevvieeiiieeiiieeiieeee e 41
3.8. AC cONAUCTEd EIMISSIONS. ....veueeiietieiieitieie ettt ettt ettt et sttt saae bt ebeeaaeseeenee 45
Appendix A.  Measurement €QUIPIMICIIT ... ... e et e e e e et e e e s ane e e e e e e e e s aanne e e seeanneeeeaanns 47
Appendix B, Test SEtUP PROTO . . . .. e ettt ettt ettt et aaaas 48

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. 4 KES

Ad



s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Test report No.:
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0035
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (4 ) of (48)

www.kes.co.kr

1. General information
Applicant: R2GEAR Inc.
Applicant address: 01849 215, ASPIRINCENTER, 27, Dongil-ro 174-gil, Nowon-gu, Seoul, Korea

Test site:

Test site address:

Test Facility
FCC rule part(s):
FCCID:

Test device serial No.:

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
FCC Accreditation Designation No.: KR0100, Registration No.: 444148
15.247
2A06GMK3
X Production [ ] Pre-production [ ] Engineering

1.1. EUT description

Equipment under test

Frequency range
Model:

Modulation technique
Number of channels

Antenna specification

Power source

R2GEAR MK3

2402 Mz ~2 480 Mz (BDR/EDR)

2402 Mz ~2480 M (LE)

MK3

BT : GFSK, m/4DQPSK, 8DPSK

2402 Mgz ~2 480 Mz (BDR/EDR) : 79 ch

2402 Miz ~2480 Mz (LE): 40 ch

BDR/EDR Antenna type : PCB antenna, Peak gain : 3.55 dBi
LE Antenna type : PCB antenna, Peak gain : -1.07 dBi

DC 3.7 V (Internal Rechargeable Battery)
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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.

Pseudorandom frequency hopping sequence

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

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

Example of a 79 hopping sequence in data mode:

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

System receiver input bandwidth

Each channel bandwidth is 1 M.

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

The R2ZGEAR Inc. MK3 FCC ID: 2AO6GMK3 was tested per the guidance of ANSI C63.10-2013 and DA
00-705. ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious emissions
testing and AC line conducted testing.

1.3. Device modifications
N/A

14. Frequency/channel operations

Ch. Frequency (Miz) Rate(Mbps)
00 2402 1,2,3
40 2442 12,3
78 2480 1,2,3

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

1.6. 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).
=1.10 + 10.00 = 11.10 (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MH:z 4.54 dB
Unc§rtamty for Radiation emission test 30Mz - 10 436 dB
(include Fundamental emission)
Above 10z 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

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. 4

KES

Ad



KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0035
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (8 ) of (48)
www.kes.co.kr

3. Test results
3.1. 20 dB bandwidth

Test procedure
DA 00-705

Test setup

EUT Attenuator Spectrum analyzer

Test setting
1. Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel

2. RBW > 1% of the 20 dB bandwidth
3. VBW > RBW

4. Sweep = auto

5. Detector function = peak

6. Sweep = auto couple

7. Trace mode = max hold

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

2402 00 0.808
2442 39 1 0.812
2480 78 0.812
2402 00 1.255
2442 39 2 1.255
2480 78 1.255
2402 00 1.255
2442 39 3 1.259
2480 78 1.263
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3.2 Output power
Test procedure

DA 00-705
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 Mtk
band: 1 Watt.
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Frequency(Mk) Channel no. ra telz;/;?)ps) Pea(lgBl;(l);v er Avggfs 53:1" r Povz'g]g;;;mit
2 402 00 2.70 1.64 20.97
2442 39 1 2.45 0.83 20.97
2 480 78 1.96 0.41 20.97
2402 00 3.22 0.61 20.97
2442 39 2 291 -0.76 20.97
2 480 78 2.25 -0.41 20.97
2402 00 3.26 0.53 20.97
2442 39 3 3.01 -0.86 20.97
2 480 78 2.61 -0.46 20.97

Note.

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

Test procedure
DA 00-705

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) > 1% of the span
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. 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 Kbz or two-third of 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.

Frequency(Mk) Channel no. Data rate(Mbps) Channelﬂi;)paratmn
2442 39 1 0.999
2442 39 3 0.999
Note:

Measurement is made with EUT operating in hopping mode between 79 channels providing a worse case
scenario as compared to AFH mode hopping between 20 channels.
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34. Number of hopping frequency
Test procedure

DA 00-705
Test setup
EUT Attenuator Spectrum analyzer
Test setting
1. The EUT must have its hopping function enabled.
2. Frequency range: 2 400 Mz ~ 2 483.5 M
3. Span = the frequency band of operation
4. RBW =300 Kbz (> 1% of the span)
5.VBW=1 Mt (>RBW)
6. Sweep = auto
7. Detector function = peak
8. Trace = max hold

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

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

shall use at least 15 hopping frequencies.

Note: In case of AFH mode, minimum number of hopping channels is 20.
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Hopping mode_ BDR(1Mbps)
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3.5. Time of occupancy
Test procedure
DA 00-705

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 Mt

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 % (hop rate + number of hop per channel) x 31.6

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

Time of occupancy on the TX channel in 8.0 sec
= time domain slot length x (hop rate +~ number of hop per channel) x 8.0
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Operation mode: GFSK , n/4-DQPSK, 8DPSK

Packetype | FrOqueney | Dwllime Tmhff:n)31y6 |
DH1 2442 0.409 130.88 400
DH3 2442 1.666 266.56 400
DHS5 2442 2.916 311.04 400

2-DH1 2442 0.414 132.48 400
2-DH3 2442 1.664 266.24 400
2-DHS5 2442 2917 311.15 400
3-DHI 2442 0.414 132.48 400
3-DH3 2442 1.667 266.72 400
3-DHS5 2442 2.925 312.00 400

Note:

Normal Mode

DH1: Dwell time (ms) % [(1 600 + 2) + 79] x 31.6(s) = 130.88 (ms)
DH3: Dwell time (ms) x [(1 600 +4) + 79] x 31.6(s) = 266.56 (ms)
DHS5: Dwell time (ms) % [(1 600 + 6) + 79] x 31.6(s) = 309.86 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) +79] X 31.6(s) = 132.48 (ms)
2-DH3: Dwell time (ms) x [(1 600 +4) + 79] X 31.6(s) = 266.24 (ms)
2-DH5: Dwell time (ms) % [(1 600 + 6) + 79] x 31.6(s) =311.15 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 132.48 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) = 79] x 31.6(s) = 266.72 (ms)
3-DHS: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 312.00 (ms)
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3.6. Radiated restricted band and emissions

Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 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 (lz 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.
2.
3.

The EUT is placed on a turntable, which is 0.8 m (below 1 (Hz) and 1.5 m (above 1 GHz) 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 Im 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 (lfz:

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

VBW = RBW

Sweep = auto

Detector function = quasi peak

Trace = max hold

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

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

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

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

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

VBW = 1/T Hz, where T= pulse width in seconds

Sweep = auto

Detector function = average

Trace = max hold

10. Duty Cycle Correction Factor (79 channel hopping)

a. Time to cycle through all channels = At=t[ms] x 79 channels = 231.075 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> =2.925 ms

d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-30.68 dB
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Note:

1

03 N L K

9

1

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 (lz. Above 1 (fz, 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.

. 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 (flz were measured at a 3 meter test distance while emissions above 18 (lz 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(dBxV/m) = Level(dBxV) + Correction factors(dB/m) + Cable loss(dB) + or Fq(dB)

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

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

. To get a maximum emission level from the EUT, the EUT was moved throughout the XY, XZ and YZ planes.

. All channels, modes (e.g. BDR, EDR), and modulations/data rates were investigated among DSS band.

Only the radiated emissions of the configuration that produced the worst case emissions are reported in this
section.

0. According to exploratory test no any obvious emission were detected from 9 kilz to 30 M. Although
these tests were performed other than open area test site, adequate comparison measurements were
confirmed against 30 m open are 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.

1. <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(Dm, / Ds)

Where:
Fq Distance factor in dB
Dm = Measurement distance in meters
D 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 (M) Distance (Meters) Radiated (xV/m)
0.009 ~ 0.490 300 2 400 / F(kHz)
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

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Test results (Below 30 Miz)

Mode:

Transfer rate:

BDR

3 Mbps

Distance of measurement:

3 meter

Channel:
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Level
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(dB)
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Field strength
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Margin
(dB)

No spurious emissions were detected within 20dB of the limit
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30 dBuV- 30 dBuv-
20 diy 20 diy
10 cioys 10 cioys
e Q5
Gede ot TR DESRTEREAPY I NS AR | S il
byl T ¥ —_— R e R L . SV, 1L ot TR
gty WAyl iobac Alsabrash e U e s e
0 0 a8y
30 diys 30 diys
Start 9.0 kHz 691 pts Start 9.0 kHz 691 pts S 150.0 kHz

Spectrum 2 @ = Spectrum 2 @ [

Rof Loval 60,00 deyv © RBW (CISPR) § kHz Rof Loval 60,00 deyv © RBW (CISPR) § kHz

art 0d8  SWT 2.1ms @ VBW 100 kH: _ Made Auta FFT art 0d8  SWT 2.1ms @ VBW 100 kH: _ Made Auta FFT
@ 1Pk Max @ 1Pk Max

50 dB 50 gy

40 dnys 40 an

30 dByv- 30 dBLv

20 dEy 20 dEy

10 oy 10 cBy

b

W) I s A LTI | JPCR Sy, [ B b FRTIrY e st finchisadi i frfl s gt
o b bababort i it A, 1 ot 1 Al g gL M i i A cd‘“""‘" V! TR ST g prPEa ¥ T

10 déys 10 days

0 deys 0 deys

30 By 30 s

Start 150.0 kHz 691 pts Start 150.0 kHz 691 pts

i

81 30.0 MHz
T | | Y

5 30.0 MHz
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Test results (Below 1 000 Miz) — Worst case

Mode:

Transfer rate:

Distance of measurement:

Channel:

BDR

3 Mbps

3 meter
00(Worst case)

Horizontal // Vertical

KES
SAC #4(10 m)

| << (30 — 1 000) MHz RE TEST>>

rodel I MES

Op. Mode BDR
Operator : KES
AT Power

Remarki
[dB{uw/m)]
100

Standard : FCC Part. 15

oo [

KES D—SAC #4(10 m)

Class B 3 m

<FCC B MHz 3 m>
Limit{QP)

BDR.dat

- —— geectumiioy
—=— SEEEEienw
30.00 50.00 100.00 [ 500.00 [.J“C:E'ZC?O
Spectrum Sslection
No. Frequsncy (P) Reading c.f Resul t Limit Margin Remark
PK op aP
[MHz ] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB{uV/m)] [dB]
1 47,703 W 49.9 28.5 21.4 40.0 18.6
2 48 430 H 49 .8 28.4 21.4 40.0 18.6
3 95,960 H 60,2 30.3 29.9 43.5 13.6
4 95,960 W 49.2 30.3 18.9 43.5 24.6
5 224 000 H 56.8 28.0 28,8 45.0 17.2
B 224 000 W 48.5 28.0 205 45.0 25.5
7 442 978 H 54.3 20.8 339 45.0 12.5
8 445,039 W 45.9 20.8 2681 46.0 17.9
9 656,014 H 44 0 16,1 27.9 45.0 18.1
10 830,008 W 50,7 13.9 368 45.0 9.2
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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)
1108.50 54.96 Peak H -8.44 - 46.52 74.00 27.48
2118.67 49.82 Peak H -0.74 - 49.08 74.00 24.92
2115.80 46.43 Peak \% -0.74 - 45.69 74.00 28.31
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mik) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2346.42 45.36 Peak H -0.30 - 45.06 74.00 28.94
2310.00 42.23 Peak \% -0.37 - 41.86 74.00 32.14

Restricted band // Horizontal // Peak

specrum2 - OSSN e (7]

Ref Lovel 96,00 dBpv « RBW 1 MHz
Att Sdi  SWT ims @ VBW 3 Mh:

Mode Auto Sweep

Restricted band // Vertical // Peak

seemz ONNCHNG) (7]
N - RBW 1 MHz

Lms @ VBW 3 MH:  Mode Auto Swesp

@ 1Pk Man@2AP Chrw

mafi] M2l
90 a8 90 a8
sf1] Ml
2.310000 ¢
80 80
| i
70 day— SIS A .\.. 70 o8y —H I
l
—— —— i
60 dBy i 60 dBy T
50 gV 1 50 gV -
M o = ol M . 1] '
i | it et e o 2 ot | LV TURRET] ST W (PRTE I § DTN W P | i M L e S e ey
0 dau 1 1 40 dpu 1 M
i | il
T | | il
| | ik I | MLl
| | J | Ly 1 Bhil |
! : 10 by .. 1 1
e | 1|' ] I B I | I'I | | | LB} ' ol | I [JLL
0 dby—" '-l . 0 apy—F L
Start 2.3 GHz 691 pts Stop 2.405 GHz Start 2.3 GHz 691 pts Stop 2,405 GHz
i T Heasuring.. WERARRALS WO 4 il T Heasuring.. MRRNRRALD WO ]
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

T r
Spectrum nv;? Spectrum =
Ref Level 10600 dByy ® RBW 1 MHz Rof Lovel 95,00 dBuv ® RBW 1 MHz
Att 15d8  SWT 2ms & VBW 3 MHz  Mode Auto S\NME Att S5d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep

[@ 1Pk Max | O

mali] 19,82 dBpV| " mif1] 77.41 dBgV|
100 dayy 211067 OHz| 90 el 240230 GHz|
1] 78.17 dBpV| mz2[1] 4643 dapv|
90 cauv 240230 GHz| T, 2.11580 GHz
[
70 8y
70 a8y
60 diy
60 dig
ol 3 50 ¢By -
AAaial SV AT | ORI P PPN TR P lnse L . ;
ot arunsithe i S | T T T - LT, SV SRR S RO —_ PRSPV PR SR IFYI e g
40 &8 40 By
30 o8y
30 dBys
20 dis
20 oay
10 d8ys
Btart 1.0 CHz 691 pts Stop 3.0 CHz 10 a8y
Markor
| _Type | Ref | Tre| *-valug |  Y-wvalue | Function | Function Rasult | od
M1 1 2.4023 GHz 78.17 dBpv
mz| 1 1,1085 GHz 54,96 dByv ! Start 1.0 GHz 691 pts Htop 3.0 GHz
M3 1 2.11867 GHz 45,82 dByv aig
| Measuring... ]

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

Vertical // Peak for 3 Gz to 18 (z

S O %)
Haf Loval 56,00 dapy ® RBW 1 MHz
At 0da SWT 60 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max

Spectrum 3 @ ﬁ ;n_;!':
Haf Loval 56,00 dapy ® RBW 1 MHz
Att Od8  SWT 60ms @ VBW 3 MHz  Mode Auto Sweep
[@ 17k Max

Y T

80 oy 80 afiys

70 diy 70 dby

60 a8y 60 o8y

50 o8y 50 oBy!

(o PR SRS TV P S PR TS (PR SN | %Y NSO VS Y0 NV PSS NS A T
: W [y ey LJ,\FJ ! \d\',r'\hﬁ, . | '*'lh‘w.& ol H\,p‘\ﬁf

30 cau 30 cau

20 doy 20 g3

10 das 10 das

ode i

~10 iy ~10 iy

Start 3.0 GHz 691 pts Stop 18,0 GHz Start 3.0 GHz 691 pts

Stop 18.0 GHz

Note.

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

Distance of measurement: 3 meter
Channel: 40

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) H/V) (dB) (dB) (dBxV/m) (dBeV/m) (dB
1108.54 53.37 Peak H -8.44 - 44.93 74.00 29.07
2118.70 46.42 Peak H -0.74 - 45.68 74.00 28.32
1811.90 46.49 Peak H -2.95 - 43.54 74.00 30.46

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 (z to 3 @k

e OSSO ) [ | (oo G
Rof Lovel 95,00 dapy ® RBW 1 MHz Rof Lovel 95,00 dBuv ® RBW 1 MHz
Att 5 d8 SWT 2ms & VAW 3 MHI Mode Auto Sweep Att Sda SWT 2ms & VAW 3 MH Mode Auto Sweep
I.'[Dk Max l.'[Dk Max
— 1 M) 78.53 dbpv]| | mM2[1] 46.49 dBpv|
- | 244700 GHZ 90 iy 1.61190 GHz
M2[1] 53 dBpv| Mif1] 73,34 dBpv]|
60 iy T T 1.10054 GHz 60 88 2.44200 GHz
70 duy K
| 70 day I
60 s
sq “3-.’ - 60 dtys
o, i
aeaaaniid e AT ENVRISTITE PRI [N __.,,_"J\.a e St e e
40 iy T = = 50 a8y 2
r
30 anys | o WL SR TR PPN R | FE st M e TSP ||| PV S S
40 dBy t
0 By .
| 30 dBy t
10 days 1
0 dBiv- 1 20 day
Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker 10 dey/ ]
Type | kef | Tre | H-walug | ¥-walue | Function | Function Rosult 1|
M1 2,478 Gz 76,53 dByY 0 b :
Mz 1 110854 GHz 53,37 dBuV |
M3 1 £.1187 GHz 46.42 dBpv Start 1.0 GHz 5691 pts Stop 3.0 GHz

Horizontal // Peak for 3 iz to 18 (ilz Vertical // Peak for 3 Gz to 18 Gz
Spectrum3 (X ﬁ:i = Spectrum 3 () ﬁ:i =

Rof Lovel B6.00 dBpy & RBW 1 MHz Rof Lovel B6.00 dBpy & RBW 1 MHz

At D8 SWY 60ms @ VBW 3 Mz Mode Auto Sweep At 08 SWT 60ms @ VBW 3MH:  Mode suto Swesp
@ 1Pk Max @ 1Pk Max
B0 anys - 80 ay t
70 dby 70 oy
60 g . 60 o8y .
50 By T 50 By
g O 1 N R SN Ll D it . i T i b - M P s —
=10 i Ty e i S T 5 al PGS 0 7l T " 7T T T o -
L W Y w, N r.Il b RV S R R | N A
e by | W g
30 dtus 30 dtus
0 dou 0 doy
10 L 10 &
0 diw 0 dtus
~10 iy T ~10 iy T
Start 3.0 CHz 691 pts Stop 18.0 GHz Start 3.0 CHz 691 pts Stop 18.0 GHz
b T T T | ¢ i T

Note.
1. No spurious emission were detected above 3 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
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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
(i) (dBaV) clectmode | @mrw) (dB) (dB) @B N/m) | (@Bd/m) | (dB)
1108.54 54.79 Peak H -8.44 - 46.35 74.00 27.65
2118.70 46.41 Peak H -0.74 - 45.67 74.00 28.33
2112.90 45.76 Peak A\ -0.75 - 45.01 74.00 28.99
- Band edge
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)
2500.00 44.87 Peak H -0.02 - 44 .86 74.00 29.15
2500.00 42.54 Peak A\ -0.02 - 42.53 74.00 31.48
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
" Spectrum 4 (e " Spectrum 4 (%) Ei\l
N . &1k B S ik Al s N . &1k B S ik Al s
[@ 17k Max — @30k Mav maf1]
e M1 e M1
80 ,l, 60 g8
eh o —i &?': "
éo i I"\ : I,slla i :
R e e e e B T L ".\..wzé.‘.u T Y STURTITERY RS PP R RITRTI PP Y A IR NSRRI SR
. Btart 2.478 E:_'HY 691 [ﬁl ' —_— 'I'I.I'.!ﬁni 2.51 CHP.&},: . Btart 2.478 E:_'HY 691 [ﬁl ' — .'I.Im&ni 2.51 CHP.&},:
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Horizontal // Peak for 1 iz to 3 Cliz

Vertical // Peak for 1 Gz to 3 Gz

(]

m
v

Spectrum al [l ()} Spectrum al [l (x] (=]}
Ref Level 95,00 diyy - RBW 1 Mz Ref Level 95,00 diyY - RBW 1 Mkz
AL Sdi SWT 2ms @ VBW 3 MHr Mode Auto Sweep At Edi SWY 2ms & VBW 3 MH:  Mode Auto Swesp
@17k Max @17 Max
S CIEn 77.76 anpv] Mzl +5.76 dByV|
¥ 248050 GHz| B0 diyN—- — T 2.11290 GHe|
. 1) 54.79 dopv| mi1) 7366 dBpv]
B0 110854 GHz| 2008 2.48050 GHel
70
70 diue
60 diy
4
Febiryy ~ 1
PR s Sl Reliiass e | S e e L NUREE Y P J'L e T TP
aw 50 d
v
" ::-"&w_v"‘ A et s i e T T L BT N Y LR g
20 dBuv
304
10 dB
O b By
Start 1.0 GHz 691 pts Hlop 3.0 GHz
Marker 10 o
Type | Ref | Tre | H-walun | ¥vale | Function | Function Result
M1 Lo 2.4805 GHZ 77.76 digh o o
Mz 1 1.10854 GHz 54.79 dBpv I
=] 1 2.1187 GHz 46,41 diy Htart 1.0 GHz 691 pts Htop 3.0 CHz
T e ! — i B y

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

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

g I
Ref Lovel 86,00 dBuY - RBW
Att Od8  SWT 60 ms & VBW
@ 1Pk Max

Spectrum3 (X ﬁ: i =
1 MHz Raf Loval 56,00 deyy ® RBW 1 MHz
3 MHz  Mode Auto Sweep Att 08 SWT 60ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max
B0 By B0 dEy
70 diy 70 day
60 By 60 gl
50 By 50 By
i e TN AT . VAL m,_“ wnr : y L e At A, ‘ nu\ ST S 1 N p "
Ay @ i o ™ Ts \ 5 :
s ! [l o 'J"‘\l g ™~y '\_rv')\ J b k. L gl g vl ¥ u'f A
” Ly i
30 i 30 i
20 oy 20 oy
10 L 10 &
0t 0 e
-10 iy ~10 dyf
Start 3.0 GHz 691 pts Start 3.0 GHz 691 pts

—

Stop 18.0 GHz

—

Stop 18.0 GHz

Note.

1. No spurious emission were detected above 3 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1123.00 56.50 Peak H -8.35 - 48.15 74.00 25.85
2112.90 46.88 Peak \% -0.75 - 46.13 74.00 27.87
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mik) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2343.84 47.00 Peak H -0.31 - 46.69 74.00 27.31
2390.00 42.60 Peak A\ -0.22 - 42.38 74.00 31.62
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Fw o o G Fw o o I
. s @ VEW 3Mir _dhoda Aitn Sieap e Wit it & st ke A i
.WLI — mMaf1] ! 4 -j.l:ll :I!\I::\f '"‘“‘I — mM2(1] % rl'.'r.u‘-u :I!\I:;\f
N sl . . " st . j'.‘-,;!.f-f'..;j:,';T
70 aBuv- Ill-Il.l. 70 aBuv- llll.
60 l I! 60 Il ll
o | iy || I|
;‘sn-j.ll,'.llnw;_‘ TP [ PRI DR J“n“-uu G LT L PR TS u“,\-:n.. Ly I] _‘:_‘-\;.a;hé e o atand e A A Lk S e A B AUrI‘II«Nw‘-.u.'I l
ﬁ!ﬂl‘: Z:I GHz 691 [ﬁl Sto) A0S GHz ﬁ!ﬂl‘: Z:I GHz 691 [ﬁl Sto) A0S GHz )
i | Heasuring... WRRNRANED WO 4 il 1 Measuring.. @RRNARARD WO p]
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

r r
Spectrum '.“—3;l Spectrum '.“—3;l
Rof Lovel 97,00 depy - RBW 1 MHz Rof Lovel 95,00 depy - RBW 1 MHz
Att 10d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep Att Sd8  SWT 2ms @ VBW 3 MH:  Mode Auto Sweep

| O | O

mM2[1] 56.50 dipv| M1[1] 77.97 dipv|
90 day 1.12300 GHz| 90 iy 2.40230 CHz|
maf1] 77.51 dapv| mz2[1] 4658 dipv|
240230 GHz & 2.11290 GHz
o B0 cay
80 dBy
70 eBuV- T
60 diy
60 oV
"
" S0 a8y
V=
W s N el ok bagurnth . »;L "
Mobions T i, LT FHYARPIP AT WUPRRTY PRSI PRy IR e A e TP P S L ot L RPTRV ST
40 8y "
30 dayr 30 By
20 diy 20 day!
10 a8y
10 cis
od
0 dis
Btart 1.0 GHz 691 pts 691 pts

L JL

Htop 3.0 GHz Htart 1.0 CHz
T T | ! Y

Htop 3.0 GHz

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

Vertical // Peak for 3 Gz to 18 (z

Spectrum 3 @ ﬁ ;n_;!':

Spectrum 3 @ ﬁ ;n_;!':
Rof Lovel B6.00 dBpy = RBW 1 MHz Rof Lovel 56,00 dBuy - RBW 1 MHz
Att Od8  SWT 60ms @ VBW 3 MH:z  Mode suto Sweep Att Od8  SWT 60ms & VBW 3 Mz
@ 1Pk Max @ 1Pk Max

Mode suto Sweep

60 day 80 days

70 day 70 day

50 By 50 dBs

50 cBy 50 cBy

e T L Shaien g2 P o T e Rl T e ‘“‘I'};IW ; m"\.f" Sl el
T WA NS g™ ‘v‘J‘w,__.. [t .J\, 4,"1

30 cau’ 30 cau’

20 diy 20 ays

10 das 10 days

0 ot 0 ot

10 g6 -10 i

Start 3.0 GHz 691 pts 691 pts

—

Stop 18.0 GHz Start 3.0 GHz

Stop 18.0 GHz

Note.

1. No spurious emission were detected above 3 (Hz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter

Channel: 40

- 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)
1123.00 55.93 Peak H -8.35 - 47.58 74.00 26.42
1814.80 46.25 Peak \% -2.92 - 43.33 74.00 30.67
Horizontal // Peak for 1 Gz to 3 (i Vertical // Peak for 1 (lz to 3 Gz
e o oo B G e e e o R
Rof Lovel 97,00 depy N - RBW 1 MH.: Rof Lovel 95,00 depy N - RBW 1 MH.:
':%k - 10d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep ':%k - Sd8  SWT 2ms @ VBW 3 MH:  Mode Auto Sweep
e Saaon oy | foo cae 1 3480 City
R maf1] II:’)- .I 7 dipy| maf1] 73.59 dapv|
i " 2.44200 GHz B0 doy 2.44200 GHz
50“_;1:)“\] 50 a8y
o Rt TR PP PP PTYSFOTIT IFEW ST B TR PEIPY VTR | R e :;j‘tl:ﬂw [ ey \*"““"“"“J'*""'-‘-'}‘“-uhm T e v Tt oY PP TNy
:Iu:: 1.0 l:H:v 691 pts Htart 1.0 l:ll:v 691 pts

Stop 3.0 GHz
L J1 | Heasuring... ﬁ # 4L

Horizontal // Peak for 3 (z to 18 @z
Spectrum 3 (@) ﬁ:i =

& RBW 1 MHz

Stop 3.0 CHz

Vertical // Peak for 3 Gz to 18 (z
Spectrum3 (X ﬁ:i =

& RBW 1 MHz

Rof Lovel B6.00 dBpy Rof Lovel 56,00 dBuy

art 08  BWT 60 ms @ VBW 3 Mz Mode Auto Sweep At 08 SWT 60ms & VBW 3MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
B0 dBys B0 dBys
70 dnys 70 dnys
60 dBy 60 dBy
S0 g8y S0 g8y
R e R X"V PR S YR SR i
L4V N P L Ny I o ¥ W — o N o Bt Thar” %
M g ‘o [\ s wf W N % W L“,J b \1,. ._wf
30 day 30 day
0 doy 0 oy
10 days 10 days
od od
-10 diy -10 diy
Start 3.0 GHz 691 pts Stop 18,0 GHz Start 3.0 GHz 691 pts
T T | | T

Stop 18.0 GHz
T

Note.
1. No spurious emission were detected above 3 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBaV) clectmode | @mrw) (dB) (dB) @B@A/m) | @BA/m) | (dB)
1123.00 55.60 Peak H -8.35 - 47.25 74.00 26.75
1814.48 46.25 Peak A\ -2.93 - 43.32 74.00 30.68
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
2500.00 43.49 Peak H -0.02 - 4348 74.00 30.53
2500.00 42.78 Peak A\ -0.02 - 42.77 74.00 31.24
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
" Spectrum 4 (e " Spectrum 4 (%) Ei\l
N . &1k B S ik Al s N . &1k B S ik Al s
- mMaf1] o mMaf1] s F.'.r"'\lll‘l!\I:J\:'
P 1] e 1] l:“::ll:l‘\:l\'
i i
-a “ \"-\J'l-‘-\.,‘ ISTERATET STrY| PO P W S ot B ;‘.!;‘} T e T IPT U1 PPN WP i ’ \ e W N rr,.a-.'-'-_-:l‘a.,;-x-.-wh.-*.- Ao sl Lt o]
. Btart 2.478 E:.'H’ 691 [ﬁl ' —_— .'I.I“&ni 2.51 CHP.&},: . Btart 2.478 E:.'H’ 691 [ﬁl ' — nl.l“:ﬁni 2.51 CHP.&},:
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

r r
Spectrum '.“—3;l Spectrum '.“—3;l
Rof Lovel 97,00 depy - RBW 1 MHz Rof Lovel 95,00 depy - RBW 1 MHz
Att 1048  SWT 2ms & VBW 3 MH:  Mode Auto Sweep Att Sd8  SWT 2ms @ VBW 3 MH:  Mode Auto Sweep

| O | O

M1[1] 73,90 dipv| mM2[1] 16,25 dipv|
90 day 248050 CHz| 0 o 1.81480 GHz|
mz2[1] 55.60 dBpv| maf1] 73.59 dBpv|
1.12300 GHz - 2,44200 GHz
B0 o
8O dBy -
1
70 eBuV- T
60 diy
60 iy
- _,,lh-\ 50 dhy -
50—
W h e T "
R SR TR RRY RPRRPIOT) SIS | IV P S YT AN NI i WL»M\yumJ-M...’LquM TIPS IPpRY X P SRR (P AT) PR TRy
40 8y "
30 dayr 30 By
20 diy 20 oay
10 ays
10 gy
od
0 dies
Start 1.0 GHz 691 pts Start 1.0 GHz 691 pts

Stop 3.0 GHz
L JL Heasuring... m d 4

L JL

Htop 3.0 GHz

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

Vertical // Peak for 3 Gz to 18 (z

S O %)
Haf Loval 56,00 dapy ® RBW 1 MHz
At 0da SWT 60 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max

Spectrum 3 @ ﬁ ;n_;!':
Haf Loval 56,00 dapy ® RBW 1 MHz
Att Od8  SWT 60ms @ VBW 3 MHz  Mode Auto Sweep
[@ 17k Max

80 afiys 80 afyr
70 dby 70 dby
60 o8y 60 o8y
50 dBy! 50 dBy!
%‘}tﬁ‘\. A i b, m Hu’“- o Fi! T 13 A A b ot g PENNE L "‘V\.‘I’m + -
y = . o Y -
TuF” Y B Y RN Lﬂ'\\v_ TREA LN ".d‘Jhl Wi T ey 1*/( WY “ﬁ\-'
30 cau 30 cau "
20 g8y 20 doy
10 8 10 s
o db o db
10 dBig -10 oy
Start 3.0 GHz 691 pts Start 3.0 GHz 691 pts

Stop 18.0 GHz

—

Stop 18.0 GHz

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

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

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-P-5101-14 Rev. 4

KES

A4



KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,
KE 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-18T0035
Page (40 ) of (48)

Test results (18 Gz to 30 GHz) — Worst case

Mode: EDR
Transfer rate: 3 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal Vertical
rSpel:ln.lm :@] rSpel:ln.lm :“?
Ref Lavel 97.00 dauv - RBW 1 MH:z Raf Lovel 97.00 dspv - RBW 1 MHz
b Art OdE SWT 36ms & VBW I MH:  Mode Auto Sweep = ALt Odé  SWT 36 ms & VAW 3 MH:  Mode Auto Sweep
o717 view o717 view
90 cioy 90 cioy
60 dy 60 dfys
50 aby 50 dy
40 dBy = 40 By
o A s LTRGE TSP FRVIRPTION VISP R VT I L e il RV IAUS: NPWRSNPY SR S BONOR RPN SR TP o A
20 ciy 20 ciy
10 oy 10 oy
0 digv- 0 diuv-

691 pts

Start 18.0 GHz 691 pts Stop 30.0 GHz
1 T Measuring...  QRRARNAED ﬁ y

Start 16.0 GHz

Stop 30.0 GHz
Measurng... .llll-* &

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
DA 00-705

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 kifz

. Detector = Peak

O 0 DN KW IN

Limit

.VBW = 300 kiiz

. Number of sweep 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 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))

KES-P-5101-14 Rev. 4

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

KES

Ad




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-18T0035
Page (42 ) of (48)

Test results

Spectrum (x) Spectrum 2 (X a ()
Rof Lovel 10,00 dém  OMset 11.10 d8 & RBW 100 kHz Rof Lovel 10,00 dém  Oset 1110 dB @ RBW 100 kHz
Mt 1508 SWT  113.8 us @ VBW 300 kHz _ Mode auto FET Mt 1SR SWT 250 ms @ VBW 300 kHz  Mode Auto Sweep
[@ 175 View [@ 17 View __I
mafi] 2.45 ifBm| CETEN] 60,70 dB
0 da 2401880 ir -2.3130 GHz
M1[1) -o0.99 dm| [ © M1[1] 2.24 dBm)
dam 2.3970 GHz
10 10 o
- L 550 g
b 5 a2l -17.760 gim
0 dB
30 d
40 e - Jﬂ
ik I 1 f 40 -
= i || it :
s ] | ) wed—1
Rl = e T T T SR v gy ‘l
el T |7} SSTYSPYY™Y FTIATAY S (NPWRE DY PN YR T W
-80 -70 da
Start 2.3 GHz 691 pts Stop 804d
Marker
Type | Ref | Trc | Hevalue | Yevalue | Function | Function Result | e == TR
M | 1| 2.30 Gz | ~53.39 dbm | AR 20,0 1pts Btop 2.0 gHz
M2 | 1 2.31 GHz | -60.35 dBm | Markor
M3| 1 2.401B8 GHz | 2.45 dBm Type | Ret | Trc | W-walue 1 F-valug | Function | Function Rosult |
4| if 2.369975 GHz | -41.90 dém | M1 1] 2.397 GHz | 2.24 dBm
M| 1 2.337912 GMz | ~44.68 dBm 2| 1] 4.818 GHz | -47.08 dBm |
M5 1 2.353868 GHz | -46.38 dBm pal M1 1 -2.313 GM2 -60.70 dB
X ; X e
L JU Feasuring. WRLLLLLLL W i )i Teerorney |
f Spectrum 2 (%) a
Rof Lovel 10,00 dém  OMfset 11,10 d8 & RBW 100 kHz
Mt 1SdB SWT 250 ms @ VBW 300 kHz  Mode Auto Sweep
(@175 view
] Ma[1] 2 dBm)|
MR 0 MHZr
o Mi[1] 2.00 dBm|
24330 GHz
.10 48
B aE—g01 -18.000 dam
-30 &
40
M
Ll
Blank s .
[_E,n @ I[ Al st
g he g Lt matle d g Atlas o it e il s e | bgirtion
70 d
-0 dam
Start 0.0 MHZ 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | Hevalue | Yevalue | Function | Function Result |
ML 3| 2.433 Gz | 2.00 dBm |
Mz | 1] 4.89 GHz | ~48.38 dBm |
Mz 1 120.0 Mz | -56.92 dim
[£3] Spectrum 2 (%)
Rof Lovel 10,00 dém  OHset 11.10 dB & RBW 100 kHz Rof Lovel 10,00 dém  OMfset 11.10 dB & RBW 100 kHz
Mt 15d8  SWT 38 us @ VBW 300 kHz _ Mode Auto FET Mt 1SdB SWT 250 ms @ VBW 300 kHz  Mode Auto Sweep
(@175 view (@175 view
MaE[1] mafi]
1] Mi[1] 1.39 dBm)|
2.4690 GHz
1 -18.260 dBme——— = =
301 -18.610 4
[T Y I k.\m\_..ﬂ,.,wn!«wmﬁ,\ww I PR P
70 d PP PN .
i |99 "R ST (PSP STV ¥ S S T ST
Start 2.478 GHz 691 pts Stop 2.51 GHz
Marker
Typo | Ret | Tec | X-valus | ¥-vaue | Function | Function Rosult |
M1 1 = 4835 GHT 84,15 dBm Start 90.0 MHz 691 pts Stop 25.0 GHz
Mz | 1 2.5 Gz | -63.73 dBm | Marker
M3 1] 2.479829 GHz | 1.74 dBm | Type | rof | Trc | ¥-value | Y-value | Function | Function Result Il
M4 1] 2.4B78B71 GHZ | -60.98 dim M1 1] 2.469 GHz | 1.39 dém
M5 | 1] 2.490203 GHz | -61.18 dBm | 3 1] 4,963 GHz -50.22 dm
ME 1 2.4B21476 GHz -60.91 dBm M3 1 120.0 MHz -57.32 dém
Tooaw | (I,
Measuring... JL Measuring... /éﬂ

|
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Spec a g Spectrum 2 (X
RofLovel 10,00 dBm  Offset 11,10 dB & RBW 100 kH: Rof Lovel 10,00 dBm  Offset 11,10 dB & RBW 100 kHz
Att 1508 SWT  113.8 s & VBW 300 kHz _ Mode Auto FET Att 1508 SWT  250ms @ VBW 300 kHz Mode Auto Sweep
(@ 17% View (@ 17% View
mafi] 2,25 SiEm| al mi[1] 2.14 dBm|
0 da 2.402190 Ar 29970 GHz
1] -4 73 g mMz2[1] -47.24 dBm)|
=10 o 2.390000 ||'. Ar 4.8180 GHz
T D1 -17.650 g |l
-30 dam —
-40 dam - :
-50 dgm '[{ 1 + s
i H . e I
— e VT L o U A PPY-TY e Py ( l
70 d8 . fabd )
an ol | P4 PSP (S (WP R YRRV (NI ST
Start 2.3 GHz 691 pts Stop
Marker
Type | Ret | Tre | W-walue 1 F-value | Function | Function Result
M1 1) 2.3 Gnz ~64.73 dBm | Stk 30.1 Mty LL L Sup2cachs
Mz | 1] 2.31 GHz | -61.22 dém | Marker
M3 1 240218 GHz | 2.35 dBm | Type | Ref | Tre | ®-value | v-vaue | Function | Function Result Il
14| 1] 2,360975 GHz | -39.09 dBm | M1 1] 2.397 GHz | 2.14 dBm
M5 | 1| 2.33791 GHz | -45.62 dBm | Mz 1] 4,818 GHz -47.24 dBm
M6 1 2.353B68 GHz -46.94 dBrn M3 1 120.0 MHz -56.12 dBm
X \ e X e
[ i ] He e |l I Measuring... 4|
Spectrum 2 (®) a a
Rof Lovel 10,00 dém  Offset 11,10 dB & RBW 100 kH:
Att 1508 SWT  250ms @ VBW 300 kHz Mode Auto Sweep
(@ 17k View
mMif1] 0,72 dBm)|
MR 2.4330 GHz
o mMz2[1] -449.14 dBm|
48900 GHz
.10 dB:
Zogem=—{01 -19.280 dir
-30 &
40
M
Blank 50 d -
i |
IF-co et |
it | SR PP (VTN S TN R SN S
-70 da
80 d
Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | *-value | Yevalue | Function | Function Result |
M1 | | 2.433 GHz | 0.72 dBm |
Mz 1 4.B9 GHz | -49.14 dBm
M3 1 84,0 MHz | -57.46 dBm
r TR
[£3] Spectrum 2 (%)
Rof Lovel 10,00 dBm  Offset 11,10 db & RBW 100 kHz Rof Lovel 10,00 dm  Offset 11,10 dB & RBW 100 kHz
Att 158 SWT 33 s @ VBW 300 kHz _ Mode Auto FET Att 1508 SWT  250ms @ VBW 300 kHz Mode Auto Sweep
(@ 17k View (@ 17k View
mMaf1] F Mi[1] 0.18 dBm]|
0 dB: 5 2.4798290 G MR 24690 CHr
I M1[1] - o mz[1] -49,84 dBm|
J\J 1 24835000 GHz 4.9630 GHZ
A0 geme BLE
1 .
] ram_ll_[ 1 -18.460 dim 6
-30 g |\1 -30 dim
f@-m " A0
|
]'-,-u L T =50 di
60 dBm i - 60 dam auds ]
S (FErE ey Ay Y PR Py P ra—w seeewy (| (Rl v o L N R it LR
70 70
-80
[Start 2470 GHz 691 pts Stop 2.51 GHz (|l 8tart 30.0 MHz 691 pts Stop 25.0 GHz
Marker Marker
Type | Retf | Trc | ¥-value | w-vale | Function | Function Result Il _Type | ref | Tre | ®-value | v-vaue | Function | Function Result Il
M1 1 2.4B35 GHz | -63.09 dBm | M1 1] 2.465 GHz | 0.16 dBm
Mz 1| 2.5 GHz | -63.80 dBm | Mz 1] 4,963 GHz -49.84 dBm
M3 1 2.479829 GHz 1.54 dBm M3 1 120.0 MHz -56.38 dBm |
X \ T X e
[ i ] He e |l I Measuring... 4
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Hopping mode_ BDR(1Mbps)

Spectrum () (x) (x) ®
Rof Lovel 10,00 dém  OHset 11.10 db e RBW 100 kHz Rof Lovel 10,00 dém  OMset 11.10 db e RBW 100 kHz
Att 158 SWT  132.7 s & VBW 300 kHz _ Mode Auto FET Att 158 SWT 33 s @ VBW 300 kHz _ Mode Auto FET
(@ 17% View (@ 17% View
mafi] 2.7 dBm| e maf1] 1.568 dim)|
od B ) I 24788570 GHz
g mi[1] | mi[1] -60,42 dBm|
.0 Il i 24835000 GHz
| i
-20 L - bt | 01 -18.520 o8
I
-30 da = X -30 dBen-
-40 dam - b/ : i s m '|I ki - 1.
M " i | ety || r h fg I r, 3 }.‘. I‘ r\ P [ k [ ¥
N Togguandy i hll \ A \ |k 1"[[ lf |']_|
e e LR S I R
l HIH | e | it | ] CHED? L_i 'lLJII. | LlL 1] T
i 60 a8 e 1 'IIJ Y I“ UL I \ U UMY IL||I JUM YV l,l
704
-70 dBm
80 d
-80 dBm
Start 2.3 GHz 691 pts Stop 2,42 GHz
Morker || EXEEET 691 pis Stop 2.51 GHz
Type | Ref | Tre | *-valug | ¥-vae | Function | Function Result || [{marker
M1 1] 2,30 GHz | -39.95 dém | Type | Ret | Tre | ®-walue 1 ¥-walue | Function | Function Result |
Mz 1 2.31 GHz | -52.58 dBm M1 1 2.4835 GHz | ~60.42 dBm |
M3 1] 2.40185 GHz 2.37 dém | Mz| 1 2.5 GHz -41.95 dém | |
[ 1 2.369975 GHz | -37.86 dBr M3 1 2.47TBBET GHz | 1.58 dBm |
M5 1 2.33791 GHz | -46.53 dBm M4 1 24886133 GHz | -41.00 dBm
g Y g Y
—r S L e GRS —
.
Hopping mode_ EDR(3Mbps)
Spectrum () (x) M Spectrum3 (X
Rof Lovel 10,00 dém  OFfset 11.10 db w RBW 100 kHz Rof Lovel 10,00 dém  OHset 11.10 db e RBW 100 kHz
Att 158 SWT  132.7 s & VBW 300 kHz _ Mode Auto FET Att 158 SWT 33 s @ VBW 300 kHz _ Mode Auto FET
(@ 17% View (@ 17% View
MaE[1] mMaf1] 42.77 dBmj|
0 B 0"' 24901560 CHz
Mi[1] "‘\ Mi[1] 50,81 dBm|
-10 dém ]D‘J:‘ by 2435000 GHZ
20 dam—t- e ]
o dam
-30
v i el
40 d8 L. L — N
i , .quf " " MUM'LM. .|_I."‘|)1FJ\"I!.L" ot 40 dam Y — ’ .
+50 By T AR T e e oAb oA -.L"LJ- e phn ) & P PPN A
| e it ﬂ'l oy ™ 50 dam— AL DA PR, P L ot oot e Il i oA i
70 d8 -60 dB
80 d -70
80
Start 2.0 GHz 691 pts Stop 2.42 GHz
Marker
Type | Ret | Tre | X-valus | ¥-value | Function | Function Rosult JjjpSta 2 478 GHz 31 pi3 S20p 2,51 GHE
ML 1 2.39 GHz ~44.25 dBrn [ Markar
Mz| 1 2.31 GHz | -57.36 dBm Type | Ref | Tre | ®-valup | %¥-walue | Function | Function Result |
M3 1 24081 GHz | 2.41 dBm | M 24835 GHz ~£0.81 dBrn
M4 1] 2.38283 GHz | -39.00 dBrm M2 | Y 2.5 GHz ~48.49 dBm |
5| 1 2.33791 GHz | -46.94 dBm Mz |1 2.4TE996 GHz | -0.61 dBm |
[ 1 2.31902 GHz -52.45 dBm M4 1 2.490156 GHz | -42.77 dBr
)i Wi e s .
| i Measuring... AL b ] me y
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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 (dBV/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
10T .
3 Final_Result
ot Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
L (MHz) (dBpv) (dBpV) | (dBpv) | (dB) Time (kHz) (aB)
ERTY oS00 S I (ms)
g 0.180000 = 28.45| 5449 26.04 [ 1000.0 9,000 | L1 19.5
H + 0.180000 47.27 —| 6448 17.22[ 1000.0 9.000 | L1 19.5
T 40+ 4.910000 — 16.79]  46.00] 29.21 | 1000.0 9.000 | L1 19.9
g ® ” 4.910000 26.11 | 56.00| 29.89 | 1000.0] 9.000 | L1 19.9
o > 4.995000 19.33 ] 46.00|  26.67 | 1000.0] 9.000 | L1 19.9
4,995000 29,38 -~ | 56,00| 26.62] 1000.0] 9,000 | L1 19,9
5.215000 s 21.54| 5000 28.46 | 1000.0] 9,000 | L1 19.9
0 5.215000 31.92 —| 60.00| 28.08 | 1000.0 9,000 | L1 19.9
. : ' . : — . 5.495000 s 21.29| 5000 28.71 | 1000.0] 9.000 | L1 19.9
150k 300 400 500 800 1M M 3M  4M SM 6 8 10M 200 30M 5.495000 31.36 - 60.00 28.64 | 1000.0 9.000 | L1 19.9
Fraquenty in Hz
Neutral Line
1001 .
Final_Result
& Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
i (MHz) (dBpV) (dBpV) | (dBpV) | (dB) | Time (kHz) (dB)
. (ms)
g 60 e e 0.195000 = 25.72| 5382 28.10 [ 1000.0 9.000 | N 19.5
= 0.195000 43.84 --| 63.82] 19.98] 1000.0 9.000 [N 19.5
£ wr-h + 0.330000 - 2010  4945| 29.35| 1000.0 9,000 | N 19.5
g | 0.230000 38.16 --| 59.45| 21.29] 1000.0 9.000 | N 19.5
ML » 4945000 o 13.27 | 46,00 32.73| 1000.0 9,000 | N 19.9
3"+ * o 4.945000 21.62 —-| 5600 34.38| 1000.0 9.000 | N 19.9
4990000 = 1296 46,00 33.04[ 1000.0 9,000 [N 19.9
0! 4990000 21.75 ~-| 5600 34.25| 1000.0 9.000 | N 19.9
: P 2 1 i it bpi e g 1} i 5.375000 - 14.32]  50.00] 3568 1000.0 9,000 [N 19.9
150k 00 400500 800 1M MM MM 6 B I0M 20 30M 3375000 23.56 ~| 60.00] 3644] 10000 9.000 [N 19.9
Frequency in Hz
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. Cz.illbratmn e e et
interval date due.
Spectrum Analyzer R&S FSV30 101389 1 year 2018.01.19 2019.01.19
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.04 2018.07.04
8360B Series
Swept Signal HP 83630B 3844A00786 1 year 2018.01.22 2019.01.22
Generator
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.25 2019.01.25
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.25 2019.01.25
Attenuator Agilent 8493C 51401 1 year 2017.07.04 2018.07.04
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2017.05.10 2019.05.10
Trﬂoi‘;’;gigband SCHWARZBECK | VULB9163 | 9168-714 2 years 2017.1128 | 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2017.02.15 2019.02.15
Horn Antenna SCHWARZBECK | BBHA9170 9}?]73(?5?0 2 years 2017.02.15 2019.02.15
. . Wainwright WHIJS3000-
High Pass Filter Instrument Gmbh 10TT 1 1 year 2017.07.03 2018.07.03
. Wainwright WLK1.0/18
Low Pass Filter Instrument Gmbh G-10TT 1 1 year 2017.07.03 2018.07.03
Preamplifier R&S SCU01 100603 1 year 2017.11.27 2018.11.27
Preamplifier AGILENT 8449B 3008A01742 1 year 2018.01.11 2019.01.11
EMI Test Receiver R&S ESR3 101781 1 year 2017.04.27 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.19 2018.04.19
Pulse Limiter R&S ESH3-72 101915 1 year 2017.11.27 2018.11.27
LISN R&S ENV216 101787 1 year 2018.01.15 2019.01.15
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer Samsung Electronics Co., Ltd. NT-R540-PS35S ZSME93AZ700280W
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