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1. General information

Applicant: Soundbridge Co., Ltd.

Applicant address: 4th F1., Daegu CCEI, 51, Hoam-ro, Buk-gu, Deagu-si, South 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: 2AG88-TALKBOX

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

1.1. EUT description
Equipment under test ~ Wearable Translator

Frequency range 2402 Mz ~2480 Mz (BDR /EDR /BLE)
Model: TalkBox
Modulation technique ~ GFSK, 7/4DQPSK, 8DPSK

2402 M ~2 480 M (BDR/EDR): 79ch
2402 M ~2 480 Mi (BLE) : 40ch

Antenna specification ~ Antenna type : Chip Antenna // Peak gain: 3.40 dBi

Number of channels

Power source DC 3.7 V (Internal Rechargeable Battery)
H/W version V0.91
S/W version V0.9
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1.2. Requirements for Bluetooth transmitter
15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

Pseudorandom frequency hopping sequence

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

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

Example of a 79 hopping sequence in data mode:

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

System receiver input bandwidth

Each channel bandwidth is 1 Mf.

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

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

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not coordinate it channels
selection/ hopping sequence with other frequency hopping systems for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters.
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1.3. Test configuration
The Soundbridge Co., Ltd. // Wearable Translator // TalkBox / FCC ID: 2AG88-TALKBOX was tested
according to the specification of EUT, the EUT must comply with following standards and KDB documents.

FCC Subpart C 15.247
KDB 558074 D01 V05r02
ANSI C63.10-2013

1.4. Device modifications
N/A

1.5. Accessory information

Equipment Manufacturer Model Serial No. Power source

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

For all conducted test items :
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor

between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=1.56 +10=11.56 (dB)

For Radiation test :
Field strength level (dB/&V/m) = Measured level (dB4V) + Antenna factor (dB) + Cable loss (dB) — Amplifier

gain (B)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
Okhz - 30MHz 4,54 dB
Unce;rtamty for Radiation emission test 300z - 10 436 dB
(include Fundamental emission)
Above 16Hz 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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1.8. Frequency/channel operations

Ch.

Frequency (M)

Rate(Mbps)

00

2402

BDR 1 Mbps,
EDR 2 Mbps,

EDR 3 Mbps

40

2442

BDR 1 Mbps,
EDR 2 Mbps,
EDR 3 Mbps

78

2480

BDR 1 Mbps,
EDR 2 Mbps,
EDR 3 Mbps
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2. Summary of tests
Reference Test description Test results
15.247(a)(1)(iii) 20 dB bandwidth Pass
15.247(b)(1) Output power Pass
15.247(a)(1) Channel separation Pass
15.247(a)(1)(iii) Number of channels Pass
15.247(a)(1)(iii) Time of occupancy Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.207(d) Conducted band edge and out of band emissions Pass
15.207(a) AC conducted emissions Pass
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3. Test results
3.1. 20 dB bandwidth

Test procedure
ANSI 63.10-2013

Test setup
EUT Attenuator Spectrum analyzer

Test setting

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

2.RBW >1 % to 5 %of the OBW

3. VBW >3 * RBW

4. Sweep = Auto

5. Detector function = Peak

6. Sweep = Auto couple

7. Trace mode = Max hold

8. All the trace to stabilize

Limit

Not applicable

Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth(Mi)

2402 00 0.847
2442 40 BDR 1 Mbps 0.764
2480 78 0.764
2402 00 1.233
2442 40 EDR 2 Mbps 1.237
2480 78 1.233
2402 00 1.255
2442 40 EDR 3 Mbps 1.255
2480 78 1.255
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3.2. Output power

Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013 — Section 11.9.2.1 and 11.9.2.3.2

Test setup
EUT Attenuator Power meter,
Power sensor
Test setting

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Because the measurement is made only during the ON time of the
transmitter, no duty cycle correction factor is required.

Limit

According to §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 Mz employing
at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 Mt
band: 1 Watt.

According to §15.247(a)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi.
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Test results

Frequency(Mk) Channel no. Data rate(Mbps) Average Power (dBm) Power Limit (dBm)
2402 00 4.13 20.97
2 442 40 BDR 1 Mbps 4.42 20.97
2480 78 2.74 20.97
2402 00 0.49 20.97
2 442 40 EDR 2 Mbps 0.68 20.97
2480 78 -1.43 20.97
2402 00 0.53 20.97
2 442 40 EDR 3 Mbps 0.68 20.97
2480 78 -1.43 20.97
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3.3. Carrier frequency separation

Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

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

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

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

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

5. Sweep = auto

6. Detector function = peak

7. Trace = max hold

8. Allow the trace to stabilize.

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

Limit
According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 M. Band may have
hopping channel carrier frequencies that are separated by 25 kiz or two-third of 20 dB bandwidth of the

hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.

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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Test results

Channel Separation
Frequency(Mk) Channel no. Data rate(Mbps) (MHz)p
2442 40 BDR 1 Mbps 1.003
2442 40 EDR 3 Mbps 1.151
Hopping mode BDR(1Mbps) Hopping mode EDR(3Mbps)
[spectrum .‘?l [spectrum ,‘ﬁl
Ref Level 10.00 &=m Offset 11.56 d8 & RAW 30 kHr Ref Lavel 9.00 dém Offset 11.56 d& & RBW 30 kHz
Attt 15dé  SWT 1.1 ms @ VBW 100 kHz  Mode Swesp f ALt 10 d2  BWT 1.1 ms & VAW 100 kHz  Mode Swesp
| IR I®77F Man
17 T ) ,_.~-'\ Mi{1] —J-“-.." n e = N o ;. Mii1] j
i = _Jh'.\ \’\*r. . ol SO L dud [t ~ e
o _;\.": il "'.‘, Vi ¥ L
-4 dir A0 o
-5 B =0 dia
50 of 0 o
70 T ol
&4 i ~B0 ol —
CF 2,442 GHz 691&& mma.nmuz CF 2,442 GHz 691&& &m:.nmuz
[ Marker [ Marker
| type | Ref | e | X-valus | ¥-value | Function | Function Result || | rgpe | pet | Tee] X-valus | ¥-value | Function | Function Result |
w1 | 2.442165 GHz | 1.46 dBm [z 1] 2.442165 GHz | -1.08 d&m
D2| M1 1 1.0029 MH2 =0.02 g& | D2 M 1 =1.1505 MMz 1.00 g8
il 1 Moasuring... M) 4| il 1 Moasuring... m
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34. Number of hopping frequency
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

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

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

2. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or

the 20 dB bandwidth, whichever is smaller.

. VBW = RBW.

. Sweep = auto

. Detector function = peak

. Trace = max hold

AN N AW

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 M bands
shall use at least 15 hopping frequencies.

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

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



KES Co., Ltd.

3701, 40,
KE Dongan-gu, Anyal
Tel: +82-31-42

Simin-daero 365beon-gil, Report No.:

ng-si, Gyeonggi-do, 14057, Korea
5-6200 / Fax: +82-31-424-0450
www.kes.co.kr

KES-RF-19T0145
Page (17 ) of (49)

Test results

Frequency Data rate(Mbps)

Number of hopping frequency Limit

2402 ~ 2480 Mt BDR 1 Mbps

79 >15

2402 ~ 2480 Mt

EDR 3 Mbps

79

>15

Hopping mode BDR(1Mbps)

Hopping mode EDR(3Mbps)

Ref Lovel 9.00 dém  OFfset 1150 28 @ RBW 300 kHz

specrumz & |GGG [T
Ref Lovel U.00 dém  Offset 1150 o8 @ RBW 1 MHz
Att IEdE  BWT 1ms e VBW 1Mbz  Mode Sweep
@ 1Pk Max

| Spactrum ¥ specrumz OSSN 7]
Ref Level 9.00 dam Offset 11.50 &8 & RAW 300 kHz Ref Level 9.00 d2m Offset 11.56 8 & RAW 1 MHz
Attt IEdE  BWT 1ms e VBW | MH:  Mode Swesp Att IS dE  BWT 1ms & VBW 1MH:  Mode Swaep
[@TFF W @ 17k Max
= ,u.IJu-I [ L ]hr.l' .[ -Iljr' ,'1‘I|'1:Ir]”r] l,n lr-, |'""_ il ru! If'|”r'. II'li n |'H|I|r'l\-" ||'_I’ !”'. il '“':".l'l_l'.q.i'rl' IrI "'..J '.I I'-milﬂ A I!,n.r" P o i e e e oS R [
TTOV Y TPy Yy ey vy vy vV vy vy yyyve i
-1c|r o d
J |
2 Lz dam
|
# -30 dim
i -4 dim—
<50 dir
50 dis
-60 dim
70 dim:
-70 dir
80 dir
-5 din
Start 2.4 GHz 691 Et Etgﬂ 2.4415 GHz
Marker Start 2.4 GHz 691 pts Btop 24415 OHz
T e N | o— B
[‘spectrum £ £

At 1EdE  BWT 1ms e VBW 1 MH:  Mode Swesp
| IR
I“__I;‘%_I I_II ”‘.I,”'If".."'il.‘hr‘! [r‘-I It ¥l .’1{-1] afatatala '“Ilr".r‘_r; i¥Falil f]linlr-”r-l,-lr- a¥a¥atal b —_—
fey R VER IR TR T i \
TV Ty vy vvvy vy vprvvy :
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| \
a 1 \
=0 T -20 dem :
' |
e T -0 dm 1
\ H
-0 'U'.I —— !
2 \
i N \L
<0 d
o
70 dim
-70 di
-80 dBm-
0 diam
Start 24315 Ghz a1 pts ~— Stopz.9e3s Oz
[Marker Start 2.4415 GHz 591 pts Stop 2.4695 GHz
- - p—— -
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3.5. Time of occupancy

Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

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

2.
3.

S.
6.

Span = zero span, centered on a hopping channel
RBW shall be = channel spacing and where possible RBW should be set >> 1 / T, where T is the
expected dwell time per channel.

. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video

trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The
trigger level might need slight adjustment to prevent triggering when the system hops on an adjacent
channel; a second plot might be needed with a longer sweep time to show two successive hops on a
channel.

Detector function = peak

Trace = max hold

Limit

According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 ML band,
the average time of occupancy on any frequency shall not be greater than 0.4 second within a 31.6
second period.

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

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

* Adaptive Frequency Hopping

A period time = 0.4(s) x 20 = 8.0(s)

Time of occupancy on the TX channel in 8.0 sec
= time domain slot length x (hop rate =~ number of hop per channel) x 8.0
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Operation mode: GFSK , 1/4-DQPSK, 8DPSK

Packet type Frequency Dwell time Timec(;lfa(:lc:eulpi?ln;ly. (;) Isletche Tx Limit for time qf occupancy on the
(MHz) (ms) i) Tx channel in 31.6 sec (ms)
DHI1 2 442 0.432 138.24 400
DH3 2 442 1.710 273.60 400
DHS5 2 442 2.957 315.41 400
2-DH1 2442 0.441 141.12 400
2-DH3 2 442 1.709 273.44 400
2-DHS5 2 442 2.999 319.89 400
3-DHI1 2 442 0.442 141.44 400
3-DH3 2 442 1.717 274.72 400
3-DH5 2 442 2.964 316.16 400
Note:
Normal Mode

DH1: Dwell time (ms) x [(1 600 +2) +79] x 31.6(s) = 138.24 (ms)
DH3: Dwell time (ms) x [(1 600 +4) +79] x 31.6(s) = 273.60 (ms)
DHS: Dwell time (ms) x [(1 600 + 6) +79] x 31.6(s) = 315.41 (ms)
2-DH1: Dwell time (ms) x [(1 600 +2) +79] x 31.6(s) = 141.12 (ms)
2-DH3: Dwell time (ms) x [(1 600 +4) +79] x 31.6(s) = 273.44 (ms)
2-DHS: Dwell time (ms) x [(1 600 + 6) = 79] % 31.6(s) = 319.89 (ms)

3-DH1: Dwell time (ms) x

3-DH3: Dwell time (ms) x [(1 600 =+ 4) +79] x 31.6(s) = 274.72 (ms)
3-DHS: Dwell time (ms) x [(1 600 = 6) +79] x 31.6(s) = 316.16 (ms)

[ ]
[ ]
[(1 600 = 2) +79] x 31.6(s) = 141.44 (ms)
[ ]
[ ]
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BDR(1Mbps)

EDR(2Mbps)

i . = -
Spectrum . Spectrum 2 (&) 1=
Ref Level 9.00 dém  Offset 1156 dB w RBW 1 MHz Ref Level .00 dém  Offset 1156 dB w RBW 1 MHz
At 15dB & BWT 2ms @ VBW 1MHz 15dB & BWT 1ms @ VBW 1MHz
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" " T

L i L i J — A

I3 =
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3.6. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kiz to
30 Miz Emissions.

Turn Table

EUT

(T + on

Power Cable 0.8m ¢—Cable

Ground Plane
Power

EMI Receiver

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

Turn Table
1m —4m
EUT
r f Coaxial
Power Cable 0.8m < Cable
= 3m g ?

Ground Plane

Power

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 (Hz emissions, whichever is lower.

; Antenm
; e ower
i
i
i
EUT | q.i..m Horn
¥ d antenna
4m /
( Spectrum
L‘ N analyzer
e \
| N
Turntable \
™~ Pre-amp 11_|;|§§ ‘
|

l | ]

Test procedure

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

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

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

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

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

Test procedure above 30 Mk

1.

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest
radiation.

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

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

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

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

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

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

RBW =1 M

VBW >3 x RBW

Detector = RMS, if span/(# of points in sweep) = (RBW/2). Satisfying this condition may

require increasing the number of points in the sweep or reducing the span. If this condition

cannot be satisfied, then the detector mode shall be set to peak.

Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (5), then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5), then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

CIEACIS)

3

WO
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Note.

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

Where:
Fy = Distance factor in dB
D, = Measurement distance in meters
Ds = Specification distance in meters

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

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

4. Emissions below 18 (lz were measured at a 3 meter test distance while emissions above 18 (liz
were measured at a 1 meter test distance with the application of a distance correction factor.

7. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.

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

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

that the alternative site produces results that correlate with the ones of tests made in an open field
based on KDB 414788.

W

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 (4V/m)
0.009 ~ 0.490 300 2400/F (kifz)
0.490 ~ 1.705 30 24000/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 Mz, 76 ~ 88 Miz, 174 ~ 216 ME 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 Mk)

Mode: BDR
Distance of measurement: 3 meter
Channel: 40(Worst case)
Parallel
008 — 30) MHz LOOP ANT RE TEST: ES D-34C #4010 m)
J; 0 1 0 3, a0.00
Final Result
No.  Frequency (P} Reading G ¥ Aesult imit Margin Height Angle Pemark
[’} { e 5
fHHz] [dB(uv)] TaB(t/m)] [aB(uv/m)] [dB(uV/m)] [dB] [deal
1 1.774 H (1] 19.3 45.3 E9.5 20.2 17.0
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Test results (Below 1 000 Mk) — Worst case

Mode: BDR
Distance of measurement: 3 meter
Channel: 40(Worst case)

Horizontal // Vertical

;-": TITT ?’I TITTITITTITTIIoT

KES D-SAGC 24(10 m)

Final Result

MNo. Frequency (P) Reading &1 Resul t Limit Margin Height Angle Remark
QP QP QP QP

[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB] [cm] [deg]
1 124,939 vV 45 .8 -25.6 20.2 43.5 23.3 125.0 150.0
2 171.984 H 44.7 =253 19.4 43.5 24 .1 266.0 344.0
3 264.013 ¥ 45 .0 =21.0 24.0 46.0 22.0 214.0 110.0
4 272.015 H A5.2 -20.9 24.3 46.0 2l 380.0 117.0
5 360.043 H 48.3 =175 30.8 46.0 5.2 400.0 192.0
6 360.043 v 47 .9 =175 30.4 46.0 15.6 100.0 15.0
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Test results (Above 1 000 Mk)

Mode: BDR
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) H/V) (dB) (dB) (dBtV/m) (dBV/m) (dB)
1044.70 45.60 Peak H -10.31 - 35.29 74.00 38.71
1375.46 44 .80 Peak H -10.40 - 34.40 74.00 39.60
1039.10 45.71 Peak A\ -10.31 - 35.40 74.00 38.60
1 947.61 45.18 Peak A\ -1.17 - 44.01 74.00 29.99
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) H/V) (dB) (dB) (dBtV/m) (dBV/m) (dB)
2324.18 42.99 Peak H -5.84 - 37.15 74.00 36.85
2 349.75 42.60 Peak H -5.98 - 36.62 74.00 37.38
2317.81 42.83 Peak A\ -5.80 - 37.03 74.00 36.97
2378.13 42.18 Peak A\ -6.14 - 36.04 74.00 37.96
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
[apmsen ] (] | [Spoarem | e Y Sh ) (%]
= \‘.'.'E-I | e \‘.'.'E-I |
%0 - Lo gy Mif1]
| I
. ' o I
% I I | N Iy |
) [ [
i ﬂn_. ol | i ﬂn_. ol |
l- J;: I | l': J;: I |
o | i =2 | i
:h!.l('t 2.3 CI.'HZ 10001 Els z s M 2.41 GHz :;::tef.'! CI.'HZ 10001 Els z s M 2.41 GHz
_Type | Ref | Trc | ®-walug | ¥ -wabue | Function Function Result | _Type | Ref | Trc | A-value | ¥ -wabue . | Function Function Result |
e -1 A ¥ T - R | ey 7 e
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Horizontal // Peak for 1 iz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz

Spectrum 2 (© [ SASCMEINC) (= Spectrum 2 (O [ SRSEREMSINCO) i

Raf Lavel U700 &0y © RBW 1 Raf Lavel U700 &0y © RBW 1

Attt 10dE SWT 10.1 ms & VAW 3 MH:z  Mode Sweep Attt 10 dB . SWT 101 ms & YBW 3 MHz  Mode Swesn

@ 1Pk Max @ 10k M

ML +4.00 dapv] ML 35,10 dopv,
%0 days 1 %0 deg- 1947610
Mif1] Mif1] 45,71

50 s B0 dRL- L0239 1100 GHz|

70 o 70 d

0 days 80 diyy

W ) o

A o, 4 " L

iy o " i

P Mo bt e " o F— A Skt it e e - e " ™ .

30 diu- 30 diu-

20 dau- 20 dau-

10 R 10 R

Start 1.0 GHz 10001 pts Stop 9.0 GHz Start 1.0 GHz 10001 pts Stop 9.0 GHz
[ Marker [ Marker

Type | Ref | Trc | ¥-value | vy-value | Function | Function Result | Type | Ref | Trc | ¥-value | vy-value | Function | Function Result |

M1 | 1 1.0447 GHE | 3E.50 dBpV | 1,0391 GHE | 3571 dBpY

{f Mz 1 1.37546 GHz 44,80 dBY {f Mz 1 1,94761 GHz 45,18 dBuv

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gz

= Tom) = Tema)
Spectrum 3 {i]] ln?l Spectrum 3 {i]] 1=
Ref Level 97.00 cBuy ® RBW 1 MHz Ref Level 97.00 cBuy w RBW 1 MHz
Att 10 0B GWT 40 ms  VBW 3 MHz  Mode suto Swees Att 10 dB  SWT A0 ms = VBW 3 MHz  Mode suto Swees
(@ 1Pk Max @ 1P Ma
0 dig 0 dig
B0 dBu- B0 Bl
70 dag—- £ - ki 3 1 L | | 70 dag—-
60 iy 60 iy
0 dag A0 day
Lol | oy e ww ; . /
gl e g it yeler
0 ditgy 20 digy
10 10
Start 9.0 c.H; 10001 pts Stop 10.0 0Hz Start 9.0 c.H; 10001 pts Stop 10.0 0Hz
| il | Measuring.., 4 || il | Measuring... i

Note.
1. No spurious emission were detected above 3 (fz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Distance of measurement: 3 meter
Channel: 40
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1116.29 45.69 Peak H -10.36 - 35.33 74.00 38.67
2 765.92 43.16 Peak H -2.28 - 40.88 74.00 33.12
1173.68 45.93 Peak \Y -10.40 - 35.53 74.00 38.47
1949.81 45.33 Peak A% -1.13 - 44.20 74.00 29.80
Horizontal // Peak for 1 (lz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
spectrum 2 () [[Spectnim @ G (=] spectrum z (0 [ Spestim s [=
B T 10,4 VR oA . Wi ek R TN A e 0 Ve 3 Mre i Wi
@ 1Pk Man @ 1Pk Man
L M7 1] 16 e G M7 1] 5 F
SO Mi1i1] o Mi1i1]
BO dRuiv- B0 dEu-
m o 4 Faoaraiginia | :-_' ::.:r ™~ N iy " n .__‘;.. PO T e
30 dauv- 4 30 dauv- !
O By - O By -
_G_l'a_rt 1.0 GHz 10001 Els EE 3.0 GHz _G_l'a_rt 1.0 GHz 10001 Els EE 3.0 GHz
[ Marker [ Marker
Type | Ref | Tec | ®-valug | -valug | Function | Function Result | Type | Ref | Trc | ®-value | ¥-walug | Function | Function Result |
M1 1 111620 GHz 4569 dBpy 1 117368 GHz 45.93 dBpy
M2 1 2, 76592 GHz 43,16 dBpv m2 1 1,94981 GHr 45,33 dBpv
i § S FRR b [ Haasuring.., m
Horizontal // Peak for 3 (lz to 18 (iz Vertical // Peak for 3 Gz to 18 (iz
Spectnm3 @) (=] Spectnm3 @) [=]
Ref Level 97.00 o8uy ® RBW 1 MHz Ref Level 97.00 dc8uy w RBW 1 MHz
At 1I0dE  SWT 40 m: & YBW 3 MHZ  Mode auto Sweep At 10dB  SWT 40 ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pk Ma: @ 1Pk Ma:
W0 o W0 o
BO dBu- B0 dEu-
dig dig
0 day 0 diy
20 diy T 20 diy
0 dBgv- T 0 dBgv- T
wﬂ.ﬁ(n—lz 10001 E!s St 18.0 dHz wﬂ.ﬁ(n—lz 10001 E!s St 18.0 dHz
1 i | Moasuring... W % PR il | Measuring... T % P

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBwv) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1 045.90 45.31 Peak H -10.32 - 34.99 74.00 39.01
1385.26 44.81 Peak H -10.40 - 34.41 74.00 39.59
1125.89 45.14 Peak \ -10.37 - 34.77 74.00 39.23
1782.82 43.84 Peak \ -3.82 - 40.02 74.00 33.98
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 483.50 47.49 Peak H -6.69 - 40.80 74.00 33.20
249472 45.03 Peak H -6.74 - 38.29 74.00 35.71
2 483.50 45.90 Peak \ -6.69 - 39.21 74.00 34.79
2 489.37 44.62 Peak \ -6.71 - 37.91 74.00 36.09

. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (1) m? | *
Ref Level U700 sy & REW 1 Mz Ref Level 07.00 2y ® RBW 1Mz
ALt 10dE . SWT 101 ms & VBW 3 MHz  Mode Sweep Atk 10dE SWT 10.1ms & VAW 3 MHz  Mode Sweep
@ 1Pk Ma @ 1Pk Ma
EE] EE]
B0 o8y B0 o8y
F\ M1l /_\\ M1l
i f." | 0 i - -
i Y f i
\ ) day- \
| ] !
T | 0 dagy / A\
\.l- : o AJ Mg -
i L | N
A R— Eoi ! b
7 dea 0 dasi
20 day 20 day
L0 R Lo g2
0 g 0 g
Start 2.475 GHz 10001 pis Stop 2 51 GHz Start 2.475 GHz 10001 pis Stop 2 51 GHz
Marker Marker
Type | Ref | Trc ®-valua | ¥ -walug | Function | Function Result | Type | Ref | Trc ®-valua | ¥ -walug | Function | Function Result |
E 1 2.4835 GHz 47.43 dBpy E 1 2.4835 GHz 45.30 dBpy
Mz 1 £.4947153 GHz 45,03 ﬂH'I'w’ Mz 1 Z,4893713 GHz 44,62 ﬂH'I'w’
Di [ Haasuring.., ) 4 i [ Haasuring.., T e ]
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Horizontal // Peak for 1 iz to 3 iz

Vertical // Peak for 1 Gz to 3 Gz

Spectrum 2 () [—Eq Spectrum 2 (X l?l

Raf Level 57.00 digy = RBW 1 MHz Raf Laval 97,00 dauv & RBW 1 MHz

Att il dE  BWT 10.1ms & VBW 3 MH:  Mode Swaep At 10d8 SWT 10.lms & VBW 3 MH:  Mode Swesp

[ 155 M= @17k M

1] Va1 By mzL1] 47,84 AnpY|
a0 By Lo 1Hz a0 df
Mif1] 4 wMaf1]

0 e 90 dEL

70 da 0 di

0 o8 60 di

Bl T 50 dBpAY - e

A Pt e, P . R e e SO PO ROV ) )

30 douy 30 dB

20 dapi 20 di

10 gy 101 B

0 ds 0 B

Start 1.0 GHz 10001 pts Stop 3.0 GHz Btart 1.0 GHz 10001 pts Stop 3.0 GHz
Marker [ Markar

_Type| Ref | Trc| E-value I Y-value | Function | Function Kosult | | Type | Rel | Tre | Hevalue | Wowalue | Funetion | Function Result |
(T 1 1.0450 GHz 4531 digv 1 7 112608 GHz 45.14 dBgv
mz 1 1.28528 GHz A4.B1 diuy Mz 1 1.78903 GHs | 43,84 dByy

[ T T

F

jf I I

Horizontal // Peak for 3 Gz to 18 Gz

Vertical // Peak for 3 Gz to 18 Gz

=]

Spectrum 3 @]
Ref Level 97.00 cauy « RBW 1 MHz
At 10 dB  SWT Al ms = VBW 3 MHz  Mode Auto Sweep
@ 1Pk Max

Spectrum 3 @]
Ref Level 97.00 cauy « RBW 1 MHz
At 10 dB  SWT Al ms = VBW 3 MHz  Mode Auto Sweep
@ 1Pk Max

W0 diys 0 df

B0 diut- B0 dEuV-

70 diu—1- 70 diuv-
60 di 60 di

0 days 20 dag

, - i e v @W : y - !

b s ety oo

0 diy 0 diy

10 10
Start 3.0 C.Hrz' 10001 Eks Stop 108.0 OHz Start 3.0 C.Hrz' 10001 Eks Stop 108.0 OHz

| Moasuring.,  WAAN ) 1 Moasuring... )

Note.

1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBwv) (H/V) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
1013.50 45.96 Peak H -10.29 - 35.67 74.00 38.33
2 730.93 42.45 Peak H -2.32 - 40.13 74.00 33.87
1330.27 45.92 Peak \% -10.41 - 35.51 74.00 38.49
1 93481 45.74 Peak \% -1.38 - 44.36 74.00 29.64
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBwv) (H/V) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
2 315.88 41.26 Peak H -5.80 - 35.46 74.00 38.54
2 381.09 41.46 Peak H -6.15 - 35.31 74.00 38.69
232091 41.75 Peak \ -5.82 - 35.93 74.00 38.07
2 357.38 42.58 Peak \ -6.02 - 36.56 74.00 37.44
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
( Spectrum ’ﬁ?l ( Spectrum Pﬁ?
Ref Level 97.00 o8uy = RBW 1 Mz Ref Level 97.00 o8uy = RBW 1 Mz
L.T:k — I0dE  SWT 10.1 ms & VBW 3 MHz  Mode Sweep L.T:k — I0dE  SWT 10.1 ms & VBW 3 MHz  Mode =w|:-|:.:
= Ma{1] = Ma{1]
Mil1] Mil1]
i l L .Y o ; x....T: L i " ' . " o
T-_m“ | T-_m“ I
‘%:!iﬂ— .2.3 1'I!12 10001 Els i M 2.41 GHz ‘%I:'l:— .2.3 1'I!12 10001 Els i M 2.41 GHz
_Type | Ref | Trc | ®-walug | ¥ -wabue | Function Function Result | _Type | Ref | Trc | Hovalue | ¥ -wabue . | Function Function Result |
L T
i 1 Moasuring... T P i 1 Moasuring... PETT) )
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Horizontal // Peak for 1 iz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz

Spectum 2 |G (7] Spectumz  ® =

Raf Lavel U700 &0y © RBW 1 Raf Lavel U700 &0y © RBW 1

Attt 10 dB SWT 10.1 ms & VAW 3 MHz  Mode Sweep Attt 10 dB . SWT 101 ms & YBW 3 MHz  Mode Swesn

@ 1Pk Max @ 10k M

ML E ML
%0 days %0 de
Mif1] Mif1]

60 ot 60 ot

70 d 70 d

0 diyy 0 diyy

V0 o T o o -

y ke 'y o) P b |

print. o o I Wy, " L oL ol it et i R T " | m FFPRIE e
30 diu- 30 diu-

20 dau- 20 dau-

10 R 10 R

Start 1.0 GHz 10001 pts Stop 9.0 GHz Start 1.0 GHz 10001 pts Stop 9.0 GHz
[ Marker [ Marker

Type | Ref | Trc | ¥-value | vy-value | Function | Function Result | Type | Ref | Trc | ¥-value | vy-vale | Function | Function Result |

1| 1 1,013 GHE | 3E.96 dBpv | 1.33027 GHE | 45,92 dBpy
Mz 1 2,73083 GHz 42,45 dBpv | mz 1 1,93481 GHz 45,74 dBpv

l [ Measuring... T s Haasuring.., m

i

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gz

Spectrum 3 {El] k= Spectrum 3 {El]
Ref Level 97.00 cBuy ® RBW 1 MHz Ref Level 97.00 cBuy w RBW 1 MHz
Att 10 0B GWT 40 ms  VBW 3 MHz  Mode suto Swees At 10 dB  SWT Al ms = VBW 3 MHz  Mode Auto Sweep
(@ 1Pk Max [@ 17k Max

&)

3

G0 diys G0 diys
B0 diut- B0 diu-
T dg—— il = = s 4 1 - ] T dg——
60 day 60 day

Siart _x.nc.H; 10001 pts Siop 10,0 GHz Siart _x.nc.H; 10001 pts Siop 16,0 GHz
1 1 | Measuring... 4 || 1 | Measuring.. BN !

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 40
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBtV/m) (dBV/m) (dB)
1 083.69 45.33 Peak H -10.34 - 34.99 74.00 39.01
2 402.16 42.34 Peak H -6.27 - 36.07 74.00 37.93
1332.87 46.13 Peak A\ -10.41 - 35.72 74.00 38.28
1952.60 45.58 Peak A\ -1.09 - 44.49 74.00 29.51
Horizontal // Peak for 1 iz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
F Secctrum2 () SRS (%] F Secctrum2 () SRS [¥]
Ref Level 97.00 d8uy = RBW 1 Mz Ref Level 97.00 d8uy = RBW 1 Mz
L.l\llsk — 1I0dE  SWT 10.1 ms & VBW 3 MHz  Mode Sweep L.l\llsk — 1I0dE  SWT 10.1 ms & VBW 3 MHz Mode =w|.-=j;
= M211] = M211] . 5.
Mil1] Mif1]
.,L.dlg:"!d‘ e v Mg | =" .'E I ORTS ' G M"‘h v va . M“L‘- .._'l.v___' - L Lo
j!a;; II.B iz 10001 Els " SI_DE:!.I'! GHz -‘%I:;; II.B iz 10001 Els " SI_DE:!.I'! GHz
_Type | Ref | Trc | ®-walug | ¥ -wabue | Function Function Result | _Type | Ref | Trc | ®-walug | ¥ -wabue . | Function Function Result |
ml Lo e e - o e 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.
The authenticity of the test report, contact shchoi@kes.co.kr

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



wes@€

KES Co., Ltd.

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

Report No.:
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0145
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (36) of (49)
www.kes.co.kr
Horizontal // Peak for 3 (lz to 18 (iz Vertical // Peak for 3 Gz to 18 (iz
Spectrum 3 :3}] m?- Spectrum 3 13}]
Ref Lavel 97.00 =y & RAW 1 MHz Ref Lavel 97.00 =y & RAW 1 MHz
Attt 10 dB SWT 48 ms & VBW 3 MHz  Mode auto Sweep Att 10 dB SWT 48 ms & VBW 3 MHz  Mode suto Swesp
@ 1Pk Ma @ 1Pk Ma
D déys T D déys
50 -
30 diy-

0 B 0 et
.St_nrt 18.0 GHz M pis Stop 30,0 GHz .St_nrt 18.0 GHz M pis Stop 30,0 GHz
bi T Heasuring... hmﬂ% 4 i § T Maasuring.. hmﬂ% 4
Note.
1. No spurious emission were detected above 3 (ffz.

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

EDR

Transfer rate:

3 Mbps(Worst case)

Distance of measurement:

3 meter

Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1117.69 46.44 Peak H -10.36 - 36.08 74.00 37.92
2 036.80 43.02 Peak H -4.33 - 38.69 74.00 35.31
1412.26 46.01 Peak A% -10.41 - 35.60 74.00 38.40
2 074.99 42.39 Peak A% -4.53 - 37.86 74.00 36.14
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2 483.50 41.34 Peak H -6.69 - 34.65 74.00 39.35
2 494.55 44.02 Peak H -6.74 - 37.28 74.00 36.72
2 488.30 44.14 Peak A% -6.71 - 37.43 74.00 36.57
2 491.96 43.57 Peak A% -6.73 - 36.84 74.00 37.16
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (%) n_?-l Spectrum 4 (1) n_?-l
.i"‘"‘"‘ M7 1] CITRT]
B0 o /.\ M1t A mzi1] 5
o | v .
| \
\ T v 3 =
\E.““ = = - \..._ PP SR O S
E"!_IJ:: .2.47' GHz 10001 Els StE 2.51 Gz %:::.2.47' GHz 10001 Els StE 2.51 Gz
:ﬁ"r{;’l Ref | Tec | K-v:ln;a\_ - | Y-\rr:buzs H | Function | Function Result | T\-"r:?'l Ref | Tec | K_-:glgl;sge - | Y-wibrzs | Function | Function Result |
- SabaiaTs o 02 dopv ————— . - 54019578 Gl 5 by —— -
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Horizontal // Peak for 1 iz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz

Spectrum 2 (© [ SASCMEINC) (= Spectrum 2 (O [ SRSEREMSINCO) i

Raf Lavel U700 &0y © RBW 1 Raf Lavel U700 &0y © RBW 1

Attt 10 dB SWT 10.1 ms & VAW 3 MHz  Mode Sweep Attt 10 dB . SWT 101 ms & YBW 3 MHz  Mode Swesn

@ 1Pk Max @ 10k M
ML ¥3.02 aopv| ML ¥2.35 dnpv|

%0 days 1 %0 de 074 1
Mif1] Mif1]

B0 s B0 s .

70 d 70 d

0 diyy 0 diyy
0 oy 50 e 4
o i P =
/ o v -
Pesrimdiny VR PRRPUN 6 2SO PRI OOV ARIP ST [ ", "X SO | CPurs NAPSRne) IPRIR W S I ool
Naa

30 diu- 30 diu-

20 dau- 20 dau-

10 R 10 R

Start 1.0 GHz 10001 pts Stop 9.0 GHz Start 1.0 GHz 10001 pts Stop 9.0 GHz

[ Marker [ Marker
Type | Ref | Trc | ¥-value | vy-value | Function | Function Result | Type | Ref | Trc | ¥-value | vy-vale | Function | Function Result |
1| 1 111768 GHE | .44 dBpv | 141208 GHE | 45.01 dBpy
Mz 1 20388 GHz 43,02 dBpv | mz 1 207499 GHz 42,39 dBpv

i

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gz

= Tom) = Toas]
Spectrum 3 {i]] ln?l Spectrum 3 {i]] 1=
Ref Level 97.00 cBuy ® RBW 1 MHz Ref Level 97.00 cBuy w RBW 1 MHz
Att 10 0B GWT 40 ms  VBW 3 MHz  Mode suto Swees At 10 dB  SWT Al ms = VBW 3 MHz  Mode Auto Sweep
(@ 1Pk Max [@ 17k Max
0 dig 0 dig
B0 Bl B By
70 dag—- £ - ki 3 2 L . | 70 dag—-
60 iy 60 iy
0 dag 0 dag
0 diy 0 diy
10 10
Start 9.0 c.H; 10001 pts Stop 16.0 0Hz Start 9.0 c.H; 10001 pts Stop 10.0 0Hz
| il | Measuring.., [T 4l il | Measuring... i

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 (liz) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 40(Worst case)
Horizontal Vertical
Spectrum 3 :33] ‘n_?- Spectrum 3 :3}] ‘n_?-
Raf Lavel 9700 =y & RBW 1 MHz Raf Lavel 9700 =y & RBW 1 MHz
Attt 10 dE SWT 48 ms & VBW 3 MHz  Mode asuto Sweep Al 10 dB SWT 48 ms & VAW 3 MHz  Mode auto Swesp
@ 1Pk Mau @ 1Pk Ma

o iy 2 cligs
10 dig- 10 dig-
0 dia i 0 dig i
Sior 18.0 60z D001 pts Stop 50,0 GH: Sior 18.0 60z 10001 pts Stop 50,0 GH:
| Measuring... [TT] FRRI | Mossuring... uyny &

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

Test procedure

KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT

Attenuator

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.

O 00 JWn K W

Limit

.RBW =100 kiiz

. VBW = 300 kiiz

. Detector = Peak

. 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 kilz 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 kiz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided

the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies

with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20

dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated

emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results

BDR(1Mbps)

2402

MHz

2442

MHz

®

Spectrum 3 % Spectum 3 () I
Reflevel 10.00 cBm  Offset 11,56 d8 « RBW 100 kHz Reflevel 10.00 cBm  Offset 11,56 d8 « RBW 100 kHz
ALt 15dB  SWT 32.1ms & VBW 300 kHz  Mode S»leE Art 15dB  SWT 32.1ms & VBW 300 kHz  Mode S»leE
@ 1Pk Max @ 1Pk Max
CTEN] &1.40 dBm| M) 61,39 dbm|
UG HBO MHz| 1581120 MHz|
10 d 10
20 d 20 d 3
-30 dim -30 dim
-4 dim- -4 dim-
S0 dim- S0 dim-
11 w1
60 dim T <60 o
*J i *J !g. T
-5 di -5 di
Start 9.0 kHz 32001 pts Stop 1.0 OHz Start 9.0 kHz 32001 pts Stop 1.0 OHz
e SRS - e SR -
i Hoasuring... ! i Heasuring... !
W Spectrum a4 ® &a W8] Spectrum 4 (D) &
RefLovel 10.00 c2m  Offsmt 11,56 dB @ RBW 100 kHz RefLovel 10.00 c2m  Offsmt 11,56 dB @ RBW 100 kHz
Atk 15 dB  SWT 32.1ms w VBW 300 kHe  Mode Sweep Att 15dB W 32.1ms w VBW 300 kHe  Mode Sweep
[ 17 view @17k view
Mapi] 58,47 Ham| in Mifi] .70 dim|
e 2.07590650 (e { 2.447 16720 GHz|
ol Mii1] .32 djim| o de
. 240180860 GHz| J |
I ik |
— 51 -18 680 dim |i 10 T
-2 i i | Ll
20 d f 20 | |
400 it - ‘hm . -3 B —)= UM ..li!__
. \
e L TN
<70 df
& i
-70 dim
Start 2.3 GHz 32001 pts Shl 405 GHz
Marker |
| Type | Ret | Tre | ¥-walue | Y-vahe | Function | Function Result | B0 dim:
M| 1| 2.4018386 GHz | 3.32 dem
Mz 1 2,3500063 GHz -54.76 dim 1
if M3 1 Z, 3759865 GHa -58.47 dém CF 2.442 GHz 32001 pts Span 50.0 MHz
X C R X )
1 L HMnasuring... @ J | Me o Vi
Spectrum 3 () 1= Spectrum 3 () 2
Reflevel 10.00 c8m Offset 11,56 dB & RBW 1 MHz Reflevel 10.00 c8m Offset 11,56 dB & RBW 1 MHz
ALt 15dB  SWT 102 ms & VBW 3 MHz  Mode Qn\luBE Art 15dB  SWT 102 ms & VBW 3 MHz  Mode Qn\luBE
@ 1Pk Max @ 1Pk Max
M M2{1] 46 64 dim| [ M2{1] 46,11 diim|
6.9EETAN (Hz| 6950740 GHz|
o e Mif1] .70 dim) 0 d Mif1] 404 diim)|
2.402060 GHz| 2341500 GHZ|
-10 10
20 d 20 d 3
-30 digm -30 dim
-4 dBm
Mz
50 i —
-60 dim 60 dim
70 dBm 70 dBm
-5 di -5 di
Start 1.0 GHz 32001 Ets . Stop 26.5 OHz Start 1.0 GHz 32001 Ets . Stop 26.5 OHz
i Hoasuring... ! Heasuring... !

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

KES-QP-7081-06 Rev. 7

KES

A4




wes@€

KES Co., Ltd.

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-19T0145
Page (42)of (49)

BDR(1Mbps)

2480 Mz

Ref Lovel 10.00 &=m  Offset
Attt 15dé  SWT

1156 d8 @ RBW 100 kHz
32.1 ms e VBW 300 kHz

Spectrum 3

B e [=)

Mode Swesp

@ 1Pk Max

0 dim

M) 60,67 dBm|

066,610 MHZ|

-10 i

20 db:

-3 dim:

~40 dim-

53 B,

-£0 dim-

Start 9.0 kHz
— -

32001 pts
—

i Stop 1.0 GHz

BLANK

Spectrum 4 ® [
Raflovel 10.00 d2m  Offset 11,56 d8 @ RBW 100 kHz
At 15d8  SWT 2.1 ms e VBW 300 kH:  Mode Sweep
@ 1Pk View
i MOT1] TETTET
o d i 24020 10300 GH:
iz |I Mif1] 2.12 dBm|
- I 2480168980 (Hz
oy =_-:_'__r|:r;.: i
20 d
40 dam

-50 g Ty \Lﬂ
dl T
Wy u = i
£ o
Start 2,475 GHz Hz001 pts Stop 2.5 GHz
Marker
| Type | Ret | Tre | H-walue | Y-value | Function | Function Result |
(T 1] 2.450 1698 GHz | 2.12 dem
Mz 1 2,48301502 GHz -36.50 dim
M3 1 Z,48289189 GHz -40.40 diém

T T

BLANK

Spectrum 3 ® “ﬁ @

RBW 1 MHz
VBW 3 MHz Mode Sweep

Ref Level 10.00 o8m Offset 11,5608 w
ALt 15dB  SWT 102 ms -
@ 1Pk Max

Mzl

M1f1]

Start 1.0 GHz
N

32001 Ets

Stop 26.5 OHz

BLANK
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EDR(3Mbps)

2402 Mz

2442 Mz

Spectrum 3
Offset 11,56 dB @ REBW 100 kHz

R Lewel 10,00 &=m

i [Speetma ) i

Spectrum 3
Offset 11,56 dB @ REBW 100 kHz

R Lewel 10,00 &=m

i [Speetma ) i

At 15dB W 2.1 ms e VBW 300 kHz  Mode Sweap Attt 15dB W 2.1 ms e VBW 300 kHz  Mode Sweep
@ 1Pk Max [@ 17k Max
Mif1] -61.04 dBm| Mif1] 61.10 dBm|
H72.9890 MHZz| 4835360 MH7|
od od
-10 g 10 B
—Zymm—{01 -12.070 i 20 Tm—i
-30 o <30 o
40 di 40 di
50 50
| 1 M
60 db = : - - 50 de r T
M‘J oBm— m e s I- ' i . ,
£0 di £0 di
start 9.0 kiz [2001 prs Stop 1.0 GHz start 9.0 kiz [2001 prs Stop 1.0 GHz
Marker Marker
Type | Ret | Tec | X-value | ¥-vae | Function | Function Result Il Type | et | Trc | X-value | ¥-vae | Function | Function Result Il
M1 1 872,969 MHz -61.04 rlim 1 M1 1 453,536 MHz -61.13 dém i
1 L HMnasuring... 11 & 1 i Hoasuring... m
Spectrum 3 () &z Spectrum 3 () |
RefLevel 10.00 &8m Offset 11, d8 & RAW 100 kHz RefLevel 10.00 &2@m Offset 11.56 dB8 & RBW 100 kHz
Atk 15dE SWT  32.1ms e VBW 300 kH:  Mode Sweep Atk 15dE SWT  32.1ms e VBW 300 kH:  Mode Sweep
@ 1Pk View @ 1Pk View
M2{1] \ M1[1] 1.4 dBm)|
i 3 2.44701250 GHz|
. e Mg od
[
10 B 1
, Il
2 i L t \
P i
\

L ————

£ ot
20 d
Start 2,37 GHz 32001 pts Stop 2,405 GHz
“arker | L — =
| _Type | Ret | Trc | K-value | ¥-value | Function | Function Result | o b 24 32001 pts Spon 50,0 Mz
M| 1] 24018410 GHz | 1.03 dem ] | Marker
Mz 1 2,3995363 GHz ~37.46 dim Type | et | Trc | Xevalue | ¥-vae | Function | Function Result Il
M3 1 2400011 GHr -36.14 fBm 11 1 4420125 GHT 1.04 dém 1
Spectrum 4 (¥ 1= Spectrum 4 (® 2
RefLevel 10.00c8m OFfsat 11,55 08 w RBW 1 MHz RefLevel 10.00c8m OFfsat 11,55 08 w RBW 1 MHz
Att 1508 SWT 192 ms @ VBW 3 MHz  Mode Sweep Att 1508 SWT 192 ms @ VBW 3 MHz  Mode Sweep
@ 1P Ma @ 1P Ma
= wz2L1] 47,23 dim| = wz2L1] 1 i)
3 6. A9 100 GHz| 9 (H7|
o db Maf1] 1451 dfim| o db: Mif1] 1 i)
2402060 GHz 2.441900 GHz
-10 o .10 d
TErEE—— 18570 ok T
-30 djm -30 B
43 dien 43 i
s M
-50 -50 o :
&0 B 60 i
-70 dBm -70 dBm
&0 dBm &0 dBm
Siart 1.0 GHz 32001 pts . Stop 26.5 (He Siart 1.0 GHz 32001 pts . Stop 26.5 (He
i Hoasuring... ! i Heasuring... !
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EDR(3Mbps)

2480 Mz

Ref Lovel 10.00 &2m  Offset 11,56 d8 & RBW 100 kHz
32.1 ms e VBW 300 kHz

Attt 15dé  SWT

Spectrum 3 ﬁ)w :n‘?l

Mode Swesp

@ 1Pk Man

M) 61.01 dBim|

U54.0490 MHz|

£ d

Start 9.0 kHz 42001 pts Stop 1.0 GHr
Marker

Type | et | Trc | Xevalue | ¥evalue | Function | Function Result Il
(T 1 954045 MH -61.01 dém

BLANK

Ref Lovel 10.00 &=m  Offset

1156 d8 @ RBW 100 kHz

Spectrum 3 (0 [[SpSEUREC] 3|

At 15dB  SWT 2.1 ms e VBW 300 kH:  Mode Sweep
[@ 17k M
| Maf1]
o mMif1]
. 2470841650 OHe|
a e
[
<22 clleTism

T T ™ P
&0 o
Start 2,475 GHz Hz001 pts Stop 2.5 GHz
Marker
| Type | Ret | Tre | H-walue | Y-value | Function | Function Result |
(T | I 2.47584165 GHz | -0.82 dém
Mz 1 2,48292748 GHz -51.21 dim
245385558 GHz -56.00 rEm

M3 1

T T

BLANK

Offsat 11,56 d8

Spectrum 4 (¥ 1=

& RBW 1 MHz

Att 15d8  SWT 102 ms @ VBW 3 MHz Mode Sweep
(@ 1Pk Ma
Mz2{1]

) dB Mif1]
-10

PO psm—t 820 dem

-30 |

43 dBm

Start 1.0 GHz
N —

32001 Ets

Stop 26.5 OHz

BLANK
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Hopping mode BDR(1Mbps)

Spectrum 3 @_;i In(],? Spectrum 4 () In(].?
RefLevel 10.00 &2@m Offset 11.56 dB8 & RBW 100 kHz Ref Level 10.00 &2m Offset 11 d8 & RAW 100 kHz
Atk 15dE SWT  32.1ms e VBW 300 kH:  Mode Sweep Atk 15dE  SWT s @ VBW 300 kHe  Mode Swesp
@1 view
Mail] Mail]
i 1] 1]
11 _-17.980 dim
-4 gl — l( - - .. 1 - s = ]
-50 i 1 i
oot AN AMA J‘.:%WMW&MM
<& ot &) df
Start 2.3 GHz Hz001 pts Stop 2.7 GHz Start 2,476 GHz Hz001 pts Stop 2.51 GHz
Marker Marker
| Type | Ret | Tre | H-walue | Y-value | Function | Function Result | | Type | Ret | Tre | H-walue | Y-value | Function | Function Result |
M1| | 1] 2,4190007 GHz | 2,02 dim | M1| | 1] Z,4790296 GHz | -1.41 dém |
Mz 1 2,3660936 GHz -56.03 dim Mz 1 24880228 GHz -52.92 dim
M3 1 2,3811718 GHz -54.26 fim M3 1 ,4960429 GHZ -51.68 dim

L I

&L i

Faasring GARRI 08

e I R

Hopping mode EDR(3Mbps)

Spectrum 3 () &z Spectrum 4 (&) i
RefLevel 10.00 &2@m Offset 11.56 dB8 & RBW 100 kHz RefLevel 10.00 &2m Offset 11.56 dB8 & RBW 100 kHz
Attt 15dB W 32.1ms w VBW 300 kHe  Mode Sweep Attt 15dB W 32.1ms w VBW 300 kHe  Mode Sweep
@1 view
Mail] 53,60 OB Mail]
e 207102470 GH
cicie mif1] mif1] .
. 2479012060 GHz|
o g =0} “18.040 dibm |. T — 50 dam—0! 18,040 ditm
-30 o -30 df
40 di - J 40 dim—
440 o - 80 o8
&9 o &9 o
Start 2.3 GHz Hz001 pts Stop 2.7 GHz Start 2,476 GHz Hz001 pts Stop 2.51 GHz
Marker Marker
| Type | Ret | Tre | H-walue | Y-value | Function | Function Result | | Type | Ret | Tre | H-walue | Y-value | Function | Function Result |
M1| | 1] 2.4191882 GHz | 1.96 dBm | M1| | 1] Z,4790126 GHz | -0.92 dém |
Mz 1 2,3340133 GHz -59.09 dim Mz 1 2 4890075 GHz -52.61 dim
M3 1 7.3710247 GHz -54.80 dim M3 1 7,4350102 GHz -53.25 dim
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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 Mz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

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

Note:

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

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results
Hot Line
00T Final_Result
1 Frequency | QuasiPeak CAverage Limit | Margin | Meas. | Bandwidth | Line | Corr.
i & (MHz) (dBpV) (dBpV) | {dBpV) | (dB) '?ﬂi; (kHz) (dB)
...... i FR | (ms} = =
E 0.765000 — 18.68 48.00 27.32 | 1000.0 9.000 | L1 11.5
3 af 0.785000 25.67 | —| 56.00| 30.33 | 1000.0 9.000 | L1 1.5
U] 0.790000 — 13.79 | 46.00 3221 | 1000.0 9.000 | L1 1.5
% 404 ® 0.780000 22.63 - 33.37 | 1000.0 8.000 | L1 11.5
& b 1155000 - 1313 3287 10000]  emoofL1 | 111
N | vy 1.155000 22.76 - 33.24 | 1000.0 9.000 | L1 114
a7 % pod L 1.275000 = 14.18 31.81 | 1000.0 9.000 | L1 10.8
T 1.275000 21.80 = 3410 | 10000  9.000 /L1 | 108
ol 28.240000 ] 18.80 3120 | 1000.0 9.000 | L1 11.6
I | i ) | | | 28.240000 38.77 - 21.23 | 1000.0 9.000 | L1 11.6
150k 300 400500 @00 1M M I AMSME 8 10M 2oM  aom ||| 28.68000D =] 16.52 33.48 | 1000.0 8.000 | L1 1.7
Fraquency In bz 28.880000 38.72 - 21.28 | 10000 9.000 | L1 1.7
Neutral Line
1007
o Final_Result
!, Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line = Corr,
- } ; (MHz) (dBpv) {dBpV) | (dBpV) | (dB) | Time (kHz) (dB)
5 BT m
g |
gt T 0.160000 - 26.58 | 5546 28.88  1000.0 9.000 | N 10.0
3 0% 0.160000 43.08 | 8548 2237 1000.0 9.000 | N 10.0
3 | 0.185000 et 23.44 56.21 31.77 __1000.0 8000 N 10.0 |
o @ | 0.165000 39.81 --| 8521 25.50 1000.0 9.000 | N 10.0
| * L 1.155000 — 543 | 48.00 |  40.57 | 1000.0 9.000 | N 11.1
|' & |.135unu 15.32 -— 56.00 40.88  1000.0 9.000 | N 111
0 26.685000 - 17.04|  60.00 |  32.96 | 1000.0 9.000 | N 1.8
l 26.685000 30.21 | —| so.00 2078 | 1000.0] 9.000 | N 1.6
150k 300 400 500 800 1M M M 4M 5M 8§ a 1M 20M  30M
Freguency in Hz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?Illitl:;i‘:f n Cali(;::.tion
Spectrum Analyzer R&S FSV30 101389 1 year 2020.01.09
Spectrum Analyzer R&S FSV40 101002 1 year 2020.06.24
83S6igfals‘giisei‘:’;pt HP 83630B 3844A00786 lyear | 2020.01.15

Vector Signal R&S SMBV100A 1407.6004K02 1 year 2020.06.25

Generator

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

Attenuator HP 8494B 2630A12857 1 year 2020.01.15

Attenuator KEYSIGHT 8493C 82506 1 year 2020.01.15

Loop Antenna Schwarzbeck FMZB1513 225 2 years 2021.02.15
Trilog-broadband SCHWARZBECK VULB 9163 715 2years | 2020.09.20
antenna
Horn Antenna AH SAS-571 414 1 years 2020.02.11
Horn Antenna SCHWARZBECK BBHA9170 ISt 2years | 2021.02.19
High Pass Filter Ins&r?exiéﬁbh WHIS3000-10TT 1 1 year 2020.06.25
Band Reject Filter MICRO-TRONICS BRMS50702 G272 1 year 2020.01.16
Low Pass Filter Insg?gxiéﬁbh WLK1.0/18G-10TT 1 1 year 2020.06.24
Broadband Amplifier Schwarzbeck BBV9721 PS9721-003 1 year 2020.01.16

Preamplifier AGILENT 8449B 3008A01742 1 year 2020.01.08

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

LISN R&S ENV216 101786 1 year 2020.01.25

RF Cable 1 Woken - #3 2019.9.27 (Cal. date)

RF Cable 2 Woken - #21 2019.9.27 (Cal. date)

* The RF cable cal. is measured every time before the test.
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGSS53 306QCZP560949
Test Jig Board N/A N/A N/A
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