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1. General information
Applicant: M1 INTERNATIONAL INC.
. ) 2F-201, 17, Daedeok-daero 1284beon-gil, Daedeok-gu, Daejeon,
Applicant address: Republic of Korea
Test site: KES Co., Ltd.
Test site address: 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
ISED Registration No.: 4769B
FCC/IC rule part(s): 15.247
FCC ID: 2AW66-RADONE
Test device serial No.: X] Production [ ] Pre-production [ ] Engineering

1.1. EUT description
Equipment under test ~SHIELDPAD

Frequency range 2402 Mz ~2 480 Mk (1 Mbps, 2Mbps)

Model: RADOne

Modulation technique =~ GFSK

Number of channels 2402 Mz ~2 480 Mz (1 Mbps, 2Mbps) : 40

Antenna specification ~ Antenna type(2.4(lz) : PCB antenna, Peak gain : 0.84 dBi
Power source DC3.7V

H/W version V70

S/W version 2009

1.2. Test configuration

The M1 INTERNATIONAL INC. // F200PRO // FCC 1D: 2AW66-RADOne was tested according to the
specification of EUT, the EUT must comply with following standards and KDB documents.

FCC Part 15.247

KDB 558074 D01 v05 r02

ANSI C63.10-2013

1.3. Device modifications
N/A

1.4. Accessory information
N/A
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1.5. Measurement results explanation example
For all conducted test items :

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.92 +10.00 =10.92 (dB)

1.6. Measurement Uncertainty

Test Item Uncertainty

Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test | Below 1 Gtz 4.40 dB
(include Fundamental emission) Above 10z 5.94 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

1.7. Frequency/channel operations

Ch. Frequency (Mk) Mode

00 2 402 LE(1 Mbps, 2 Mbps)
20 2442 LE(1 Mbps, 2 Mbps)
39 2 480 LE(1 Mbps, 2 Mbps)
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2. Summary of tests
SO Test description Test results
FCC Part 15 a
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC conducted emissions Pass
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The authenticity of the test report, contact shchoi@kes.co.kr
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3. Test results
3.1. 6 dB bandwidth

Test procedure
ANSI C63.10 — section 11.8

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10-2013 - Section 11.8.1
1. RBW = 100 Ki.
VBW = 3 X RBW.
Detector = peak.
Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize
Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

Nk

ANSI C63.10-2013 - Section 11.8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described in 11.8.1 (i.e., RBW =100 kHz, VBW =
3 X RBW, and peak detector with maximum hold) is implemented by the instrumentation function. When
using this capability, care shall be taken so that the bandwidth measurement is not influenced by any
intermediate power nulls in the fundamental emission that might be =6 dB.

Limit
According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 Mz, 2 400 ~
2 483.5 Mk, and 5 725 ~ 5 850 M bands. The minimum 6 dB bandwidth shall be at least 500 kilz.

According to RSS-247 5.2 (a), the minimum 6 dB bandwidth shall be 500 kHz.
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Test results

LE 1 Mbps
Frequency(Mk) 6 dB bandwidth(Mk) Limit (k)
2402 0.718
2442 0.727 0.5
2 480 0.732
LE 2 Mbps
Frequency(Mk) 6 dB bandwidth(Mk) Limit (k)
2402 1.140
2442 1.146 0.5
2 480 1.140
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LE 1 Mbps

LE 2 Mbps

Spectrum 2
Rof Lovel 10,00 dBm

®

& RBW 100 kHz

®

& RBW 100 kHz

Spectrum 2
Rof Lovel 10,00 dBm

At 30dE  SWT 10.9 ps & VBW 300 kHz  Mode Auto FFT Art 30dE  SWT 19 ps & VBW 300 kHz  Mode Auto FFT
TOF TOF
mi[1] 4.58 dim| Mi[1] 4.56 dBm|
2,40199130 OHz| 240199420 OHz|
D N8 6.00 dB| D 3 nid8 6.00 dB|
——t 717800000000 kHz] L T T o, 1.140400000 MHz|
10 dir - aa46.3] 10 dir (.I'T'a_r]‘h(_‘\ 2106.3]
= 1 R
20 ol — = -20 o =~
7
i B o, / :
B P i T B o -,
e gl . =
& T g
50 dé <50 dbi
40 d8 60 da
-70 dim: -70 dim
80 dam 80 i
CF 2.402 GHz 691 pts Span 2.0 MHz CF 2,402 GHz 691 pts M 4.0 MHz
Marker Marker
Type | Ref | Tre | *-valug | ¥-value | Function | Function Rasult Typo | ®ef | Tre | *-valug | ¥-value | Function | Function Result |
M1 1 2.4019913 GHz =4.58 diém ndB down | 717.8 kHz Mi| ! 1 2.4019942 GHz ~4.56 dim ndé down | 1.1404 MHz
T1 1 2.4016151 GHz =10.58 dim ndl 6.00 dB Ti| 1] 2.4014038 GHz ~10.49 dim ndB 6.00 dB
T2 1 2.4023329 GHz -10.62 dém Q Factor 3346.3 T2 ] 2.4025441 GHz -10.49 dém Q factor 2106.3

Spectrum 2 () Spectrum 2 ()
Rof Lovel 10,00 dBm & RBW 100 kHz Rof Lovel 10.00 dBm ® RBW 100 kHz
At 30dE  SWT 10.9 ps & VBW 300 kHz  Mode Auto FFT Art 30dE  SWT 19 ps & VBW 300 kHz  Mode Auto FFT
TOF TOF
mi[1] a7 dim| mi[1] 3.85 dim|
244199130 OHz| 244199420 OHz|
0 dén 0 dén -
ndf 6.00 48| ndf 6.00 48|
1 _./“‘m_.-——ﬂ“"“——aﬂm 2 726500000000 kHz] L 8 _,_,_,/ 1.146200000 MHz|
10 dir Q factor ™ a361.4 10 dér = 2130,
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CF 2.442 GHz 691 pts Span 2.0 MHz CF 2,442 GHz 691 pts M 4.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result Typa | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 2.4419913 GHz =3.87 dim ndB down | 726.5 kHz ML ! 1 2.4419942 GHz =3.85 dim ndB dawn 1.1462 MHz
T1 1 2.4416093 GH2 =9.87 dim ndB 6.00 d& Ti| 1] 2.441398 GHz =9.97 dim ndB 6.00 dB
T2 1 2.4423357 GHz -9.90 dém Q factor 3361.4 T2 1 2. 4425441 GHz -9.87 dém Q factor 2130.8
Spectrum 2 () Spectrum 2 ()
Rof Lovel 10,00 dBm & RBW 100 kHz Rof Lovel 10.00 dBm ® RBW 100 kHz
At 30dE  SWT 10.9 ps & VBW 300 kHz  Mode Auto FFT Art 30dE  SWT 19 ps & VBW 300 kHz  Mode Auto FFT
TOF TOF
mi[1] 14 dBm| mi[1] 15 dBm|
o 247999420 OHz| 247999420 OHz|
9K N X ndB 6.00 dp| 9xioe - nidB 6.00 dB|
L T 732300000000 kHz] 'y’.—w—\‘,,,/ By 17 1.140400000 MHz|
10 diér —= Q factor a386.7 10 dir = Q factir 21747
o~ — il S,
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CF 2.48 GHz 691 pts Span 2.0 MHz CF 2.48 GHz 691 pts M 4.0 MHz
Marker Marker
Type | Ref | Trc| X-valug | ¥-value | Function | Function Result | Typo | Ref | Trc| s-value | ¥-value | Function | Function Result |
M1 1 2.4799942 GHz =3.14 diém ndB down | 732.3 kHz ML ! 1 2.4799942 GHz =3.15 dim ndB down | 1.1404 MHz
T1 1 2.4796035 GHz =9.14 dBm ndB 6.00 dB Ti| 1] 2.4794038 GHz =9.05 dim ndd | 6.00 dB
T2 1 2.4803357 GHz -9.13 dém Q factor 3386.7 T2 1 24805441 GHz -9.10 dém Q factor 2174.7
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3.2. Output power
Test procedure
ANSI C63.10 — section 11.9.1.1 or section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10 - Section 11.9.1.1
This procedure shall be used when the measurement instrument has available a resolution bandwidth
that is greater than the DTS bandwidth.

Set the RBW = DTS bandwidth.

Set VBW = 3 X RBW.

Set span = 3 X RBW

Sweep time = auto couple

Detector = peak

Trace mode = max hold

Allow trace to fully stabilize

Use peak marker function to determine the peak amplitude level

PRI B WD =

ANSI C63.10 - section 11.9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS ba
ndwidth and shall utilize a fast-responding diode detector.

ANSI C63.10 - section 11.9.2.3.2

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. Since this measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 Mz, 2 400~2 483.5 M,
and 5 725~5 850 Mz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted out-put power. Maximum
Conducted Out-put Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.

According to §15.247(b)(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. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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According to RSS-247 5.4 (d), For DTSs employing digital modulation techniques operating in the bands
902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in Section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is the total transmit power
delivered to all antennas and antenna elements, averaged across all symbols in the signaling alphabet when
the transmitter is operating at its maximum power control level. Power must be summed across all antennas
and antenna elements. The average must not include any time intervals during which the transmitter is off or
transmitting at a reduced power level. If multiple modes of operation are implemented, the maximum
conducted output power is the highest total transmit power occurring in any mode.
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Test results

2402 Mk 2442 Mk 2480 Mk
Mode Peak Average Peak Average Peak Average
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
LE 1 Mbps -3.67 -5.98 -3.15 -5.63 -2.67 -5.21
LE 2 Mbps -3.48 -7.24 -3.10 -6.92 -2.74 -6.61
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3.3. Power spectral density
Test procedure
ANSI C63.10 — section 11.10.2

Test setup

EUT

ANSI C63.10 — section 11.10.2

Set the VBW > 3 X RBW.
Detector = peak.

Sweep time = auto couple.
Trace mode = max hold.
Allow trace to fully stabilize.

A A

Limit

Attenuator

Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS channel bandwidth.
Set the RBW : 3 klz < RBW = 100 klfz

Spectrum analyzer

. Use the peak marker function to determine the maximum amplitude level within the RBW.
10 If measured value exceeds limit, reduce RBW(no less than 3 kiz) and repeat.

According to §15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kiz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.

According to RSS-247 5.2 (b), The transmitter power spectral density conducted from the transmitter to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of Section
5.4(d), (i.e. the power spectral density shall be determined using the same method as is used to determine the

conducted output power).
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Test resultsResults

LE 1 Mbps
Frequency (M) PSD (dBm) Limit(dBm)
2 402 -19.96
2 442 -19.33 8
2 480 -18.60
LE 2 Mbps
Frequency(Mk) PSD (dBm) Limit(dBm)
2 402 -22.26
2 442 -21.57 8
2 480 -20.77
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Spectrum 3 @ a Spectrum 3 @ a
Ref Lovel 0.00 d&ém & RBW 3 k2 Ref Lovel 0.00 d&ém & RBW 3 k2
At 20d8  SWT 632.1 ps & VBW 10 kHz  Mode Auto FFT Art 20de  BWT 632.1 pz & VBW 10kH:  Mode auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
mif1] -19.96 diim| mif1] -22.26 dim|
2.40193570 GHz| 2.40200000 GHz|
-10 o8 -10 o8
<20 d8 2 <20 d8 i ;
LIS .
PP s
o Ll R LT T T - P e Lt O
.n'“ |J [} d v LS -..Fll"rj]ﬂ.r |' ol T T | Jl\u.“"\‘”’\
wly L1 N D Moha
) - 40 dgp e
q
-
|- u
-50 dim -50 dim
-60 a8 -60 a8
70 o 70 o
80 db 80 db
90 dil 90 dil
CF 2.402 GHz 691 pts Span 1.2 MHz CF 2.402 GHz 691 pts Span 2.5 MHz
Spectrum 3 (X a Spectrum 3 (X a .
Ref Lovel 0.00 d&ém & RBW 3 k2 Ref Lovel 0.00 d&ém & RBW 3 k2
At 20d8  SWT 632.1 ps & VBW 10 kHz  Mode Auto FFT Art 20de  BWT 632.1 pz & VBW 10kH:  Mode auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
ITE -22.76 dim)| 1] 21,57 dBm|
2.40200000 GHz| 2.44200000 GHz|
-10 o8 -10 o8
<20 d8 . <20 d8
Al
30 8 Ly LV midt s Backiie ot PO 30 8 b ‘,MJWMW P e
AN B YT e Pl in
\ a de e
o A e [y
40 dggp -42.',.. .
.‘JJ‘ Nﬁ. o o,
-50 dim -50 dim
-60 a8 -60 a8
70 o 70 o
80 db 80 db
90 dil 90 dil
CF 2.402 GHz 691 pts Span 2.5 MHz CF 2.442 GHz 691 pts Span 2.5 MHz
Spectrum 3 (X a Spectrum 3 (X a
Ref Lovel 0.00 d&ém & RBW 3 k2 Ref Lovel 0.00 d&ém & RBW 3 k2
At 20d8  SWT 632.1 ps & VBW 10 kHz  Mode Auto FFT Art 20de  BWT 632.1 pz & VBW 10kH:  Mode auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
maf1] 18,60 dim| mif1] -20.77 dim|
2.47993570 GHz| 2.48000000 GHz|
-10 o8 -10 o8
o 1 o 3
20 di 20 di
W ,J\,J\I}. 3 A
! Wm‘l'ﬁfw h-J' \ '{r*lh-hll* Ml P PR T TR
o ] Y o I Aremdpnstiny, |
a0 ..irﬁ -‘v“”hé\'n}if ! 4§ § i fl[l! !fn\l_-‘h..r |a'|'q"‘" |L h S — ey Er— -
J J ™ iy
J@MJ m‘ L‘hllpl-h -:R,‘,.‘.-" IV" 'L{huH
B
‘*-\
-50 dim -50 dim
-60 a8 -60 a8
70 o 70 o
80 db 80 db
90 dil 90 dil
CF 2.48 GHz 691 pts Span 1.2 MHz CF 2.48 GHz 691 pts Span 2.5 MHz

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

KES-QP-7081-06 Rev. 7

KES

A4



KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-20T0139
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (16 ) of (42)
www.kes.co.kr

34. 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 kfz to
30 Mz Emissions.

Turn Table

EUT
? Coaxial

Power Cable 0.8m 44— Cable

- o : !

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 (lz emissions.

Turn Table
im — 4m
EUT
f Coaxial
Power Cable 0.8m Cable

i—— 3m —————P T

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 (fz to
the tenth harmonic of the highest fundamental frequency or to 40 (flz emissions, whichever is lower.
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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.

2. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel and perpendicular of the antenna are set to make the
measurement.

3. We have done X, y, z planes in EUT and horizontal and vertical polarization and Parallel to the
ground plane in detecting antenna.

4. 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.

5. 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. Spectrum analyzer settings for f <1 (Hz:

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

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

2. Spectrum 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 M

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

@O®LOE
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3. Spectrum analyzer settings for f =1 (fz: Average

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

RBW =1 Mk

VBW >3 x RBW

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

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

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

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

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

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

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 (B, 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.

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

2. f<30 M, extrapolation factor of 40 dB/decade of distance. F4 = 40log(Dy/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dn/Ds)

Where:
Fq4 = Distance factor in dB
Dm = Measurement distance in meters
Ds; = Specification distance in meters

CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or F4(dB)

Field strength(dBV/m) = Level(dB/V) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dB/V/m) - Field strength(dBgV/m)

Emissions below 18 (lz were measured at a 3 meter test distance while emissions above 18 (lfz

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

5. 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.

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

7. According to exploratory test no any obvious emission were detected from 9kflz to 30Miz. Although

these tests were performed other than open field test site, adequate comparison measurements were

confirmed against 30 m open field test site. Therefore sufficient tests were made to demonstrate that

the alternative site produces results that correlate with the ones of tests made in an open field based on
KDB 414788.
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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 (4V/m)
0.009 ~ 0.490 300 2400/F (kltz)
0.490 ~ 1.705 30 24000/F (kltz)

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 MLz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.

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

Frequency (M) Distance (Meters) Radiated (4V/m)
0.009 ~ 0.490 300 2 400 / F(kHz)
0.490 ~ 1.705 30 24 000 / F(kiz)

1.705 ~ 30.0 30 30
30 ~88 3 100
88 ~216 3 150
216 ~ 960 3 200
Above 960* 3 500

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

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

the specific RSS.
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Duty cycle

Regarding to KDB 558074 DO1_v05 102, 6. Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:
a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.
b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted

signal.
Ton time Period Duty cycle Duty cycle Duty cycle correction factor
LLTAIOR T (ms) (ms) (Linear) (%) (dB)
LE 1 Mbps 0.405 0.623 0.65 65 % 1.87
LE 2 Mbps 0.471 1.254 0.38 38% 4.20

Duty cycle (Linear) = To, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

KES-QP-7081-06 Rev. 7
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Test results (Below 30 ML)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Horizontal
<<G (30 - 1 000) MMz RE TEST>>
el S1(+6 dB Aft.) KOLAS
120 £ -
@0 f
: 00 o
Spectrum Selection
Ho. Frequency (P) FReading c.f Result Limit Margin Height Angle Remark

bt

[MHz]
1 0.009

PK P w»
[dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [em] [dea]
v 54.3 19.3 73.6 128.5 54.9 99.8 1.8

P ¥ o
[MHz] [aB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [m8] [em] [deq]
1 0.016 H 54.6 19.4 74.0 123.2 49.2 9.8 214
Vertical
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Test results (Below 1 000 M)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Horizontal // Vertical
KES ‘ <<G (30 - 1 000) MHz RE TEST>>
SAC #5
Modal : Standard FCC Part.15 Class B 3m
Mods : Ant. Factor 461(+6 dB Att.) KOLAS
Fii &
:gm?;B[uwmn
130 E <FCC B>
1w ; <MNew Data> L)
M E §Dcctrurr(H.P’\J
10 E E”?Eg“(e’é”ui"ﬂw
90 E Suspactsd Itam(v)
80 ;
50 E H
wE I :
0 E n fh by | I P 1 | M
5 e ol T |MM% wﬁdﬂj’“
oF \
.';C-.DO 50.00 100.00 500.00 1000.00
Fraquancy [MHz]
Mo. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
PK ap QP
[MHz] [dB{uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 102.265 H M.7 -17.1 24.6 43.5 18.9 200.2 132.4
2 136.579 H 44 .6 -13.3 31.3 43.5 12.2 200.2 280.0
3 170.771 H 48.0 -13.4 34.6 43.5 8.9 200.2 169.6
4 206.176 H 47 .2 -15.9 31.3 43.5 12.2 99.8 122.8
5 274.440 H 4.5 -12.9 28.6 46.0 17 .4 g93.8 117.1
6 308.148 H 40.8 -11.9 28.9 46.0 17.1 99.8 8r.6
7 45.733 38.1 -12.7 25.4 40.0 14.6 99.8 253.4
8 59.849 v 34.7 -13.5 21.2 40.0 18.8 99.8 11.1
9 68.073 WV 39.9 -14.7 25.2 40.0 14.8 93.8 131.5
10 85.290 Vv 37.7 -18.5 19.2 40.0 20.8 149.8 11.3
11 170.044 44.9 -13.4 31.5 43.5 12.0 93.8 266.7
12 203.751 W 43.0 -15.9 271 43.5 16.4 99.8 281.6
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Test results (Above 1 000 M)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (BV/m) | (BV/m) (dB)
7200.00 49.97 Peak H 12.83 - 62.80 74.00 11.20
7200.00 33.94 Average H 12.83 1.87 46.77 54.00 5.36
7200.00 49.24 Peak A\ 12.83 - 62.07 74.00 11.93
7200.00 35.09 Average \% 12.83 1.87 47.92 54.00 4.21
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | MOt @) (dB) (dB) @B@A/m) | (@BA/m) | (dB)
2383.50 46.85 Peak H -0.15 - 46.70 74.00 27.30
2386.54 45.07 Peak \% -0.14 - 44 .93 74.00 29.07
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:ln.lm Eﬁ\‘ rSpel:ln.lm E
e - L Wi ikaiis m Ve 3 e i i
l:%: Max ~ ®17r Max
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60 By f I'.I 60 dy II lI
i P — o oo, e e " A W
0 deuv— 1y i 0 deuv— 1y
:Fr‘:e.?hﬂa GHz 691 E ngn 105.0 MHz :Fr‘:e.?hﬂa GHz 691 E ngn 105.0 MHz
] :v;:_:] Rof | rn:ll x-vah_mn — | Y;::I;:B > | Function | Function Result | ] :v;:_:] Raof | rn:ll ¥-walua _ Y;::I:s:s > | Function | Function Rosult |
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Horizontal // Peak for 1 Gz to3 Gk

Vertical // Peak for 1 @z to 3 Gz

S s () G
Rl Lavel 97,00 diy = RBW 1 MHz
At WdE  SWT 2 ms & VBW 3 MHr  Mode Auto Sweep
@10k Max

s () G
Rl Lavel 97,00 diy = RBW 1 MHz
At WdE  SWT 2ms & YBW 3 MMz Mode Auto Sweep
@10k Max

mi[1] 1 92.11 dBEpv| mi1] 80.83 dEpy|
90 dBga 1 2.40230 GHz 50 dBya ] 2.40230 GHz
B0 diys B0 diys
70 dEys 70 dus
60 digs &0
S0 dief SR
S ! CUVETCRPTS PRIV TIEARIRY (RN AP PTI] NIPRTIV B R Sl . 4 . iy ERPRTE PP VEREEPRRS Erar T ) LA ACRS SRR
40 diy 40 diys
30 degs 30 digs
0 iy e
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
. .
Horizontal // Peak for 3 Gz to 18 Giz Vertical // Peak for 3 (iz to 18 Gz
§ [+ § [+
Spectrum |'w Spectrum |'w
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
fo Art OdE  SWT 60 ms & VBW 3 MHr  Mode Auto Swesp il O0dd  SWT 60ms & VBW 3 MHr  Mode Auto Sweep
I[®17% Max I[®17% Max
mMi[1] 49.97 dipv| mMi[1] 4924 dipv|
i i 7.2000 GHz| i i 7.2000 GHz|
B0 o8 B0 o8
70 By 0 By
60 60
50 g8y x 50 dys
Ay L ; 1 [T ierhedoden ] L st v
a0 Ik R o T T 1 e cara N PP, WL LR PR R LY O, R oo i e b Ligard e ] e ST T U I YU Oy ¥ e e ier]
30 cBu! 30 cBu!
20 a8y 20 a8y
10 dByiv: 10 dByiv:
0 dBgh 0 dBgh
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Horizontal // Average for 3 Gz to 18 (iz

Vertical // Average for 3 Gz to 18 (iz

(@ e 0] =

(@ e 0] =

Rof Leval 57,00 dapv & RBW 1 MHz Rof Level 57,00 depv & RBW 1 MHz

At 1068 SWT 60ms & VBW 3 MHz  Mode Auto Sweep At 1068 SWT 60ms & VBW 3 MHz  Mode Auto Sweep

SGL Count 100,100 SGL Count 100,100
@ 1Rm AvgPwr @ 1Rm AvgPwr

mif1] 33.94 dapv| ™[] 35.09 dapv|

90 8y 7.2000 GHz| 90 8y 7.2000 GHz|
Bl ey B0 By

70 By 70 By

60 By 60 iy

50 ciu! 50 ooy

40 dBy 40 By

—r 0 | T e e e N
30 ay 30

20 day! 20 day!

10 by 10 a8y

0 diuv- 0 diuv-

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Note.

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

Distance of measurement: 3 meter

Channel: 20

- Spurious

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

(Mik) (dB&V) etect mode (H/V) (dB) (dB) (BV/m) | (BV/m) (dB)
7331.00 49.70 Peak H 14.11 - 63.81 74.00 10.19
7331.00 34.57 Average H 14.11 1.87 48.68 54.00 345
7331.00 48.41 Peak \% 14.11 - 62.52 74.00 11.48
7331.00 34.53 Average v 14.11 1.87 48.64 54.00 3.49
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Horizontal // Peak for 1 (iz to 3 (i Vertical // Peak for 1 iz to 3 Gz
o) @ e o S @
Rl Lavel 97,00 diy - RBW 1 Mhz Rl Lavel 97,00 diy = RBW 1 MHz
At 10dE  SWT 2 ms @ VBW 3 MH:  Mode suto Swesp Al 10 dE  SWT 2 ms @ VBW 3 Mir  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
mi[1] 91.89 dEpv| mi1] 82.09 dapy|
20 iy 1 244200 Gz 20 iy 244200 Gz
M1
B0 diys B0 diys
70 diys 70 diys
&0 &0
50 By - 0 APy e
e AT, ST Y PR TUIIR S A I [ A T —— [ B PR, P snth anfal " i ]
40 deys 40 dy/
30 deys 30 deys
0 daus 0 daus
lart 1.0 GHz 691 pts Stop 3.0 GHz lart 1.0 GHz 691 pts Stop 3.0 GHz
. .
Horizontal // Peak for 3 G to 18 Gl Vertical // Peak for 3 @z to 18 (iz
(e ) =] [ (oo e =
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
fe Are Odi SWT 60ms & VBW 3 MH:  Mode Auto Sweep po Att Odé  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
| O | O
mMi[1] 49.70 dipv| mMi[1] 4841 dipv|
e, 7.33910 GHz| e, 7.3310 GHz|
BO diuy B0 dBy
70 dby 70 a8y
60 60
SO by x SO dbys
";“":*w‘“hl-u-u.i---.-n."-u L T Lol n e Lo, PO :u**_"ﬁ” i, -vu.I Aed Al g P . T T
30 diys 30 diys
20 gz 20 gz
10 ey 10 By
0 dBgh 0 dBgh
[5tart 3.0 Griz 691 pts Stop 18.0 GHz [5tart 3.0 Griz 691 pts Stop 18.0 GHz
. .
Horizontal // Average for 3 (iz to 18 (ffz Vertical // Average for 3 Gz to 18 (ifz
Spectrum 2 @ ‘n_? Spectrum 2 @ ‘n_?
Rof Leval 57,00 dapv & RBW 1 MHz Rof Level 57,00 depv & RBW 1 MHz
Att 1068 SWT 60ms & VBW 3 MHz  Mode Auto Sweep Att 0d8  SWT 60ms & VBW 3MH:  Mode Auto Swesp
SGL Count 100,100 SGL Count 100,100
@ 1Rm AvgPwr @ 1Rm AvgPwr
mif1] 34.57 dapv| ™[] 34.53 dapv|
90 dtus 7.3310 GHz] 90 dtus 7.3310 GH]
B0 By B0 By
70 cayr 70 cay
60 By 60 iy
S0 dBy 50 day
40 By 40 By
e ———t "“_"J.__\_.-_.._, ffffff | E— P SNSRI o i b P M BT "_‘L__'[____.____H | [FIETVONITN Ny Lrp— P ] e ¥ o
30 ay 30
20 diy 20 diy
10 a8y 10 a8y
0 clBaiv- 0 clBaiv-
[ 5tart 3.0 Griz 691 pts Stop 18.0 GHz [ 5tart 3.0 Griz 691 pts Stop 18.0 GHz

Note.
1. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
) (dBuV) clect moge | @ (dB) (dB) (@BV/m) | (@BN/m) | (dB)
7439.00 48.37 Peak H 15.61 - 63.98 74.00 10.02
7439.00 34.02 Average H 15.61 1.87 49.63 54.00 2.50
7439.00 50.12 Peak A\ 15.61 - 65.73 74.00 8.27
7439.00 34.76 Average A\ 15.61 1.87 50.37 54.00 1.76
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(Mik) (dB&V) etect mode (H/V) (dB) (dB) (BV/m) | (BV/m) (dB)
2483.50 51.79 Peak H 0.07 - 51.86 74.00 22.14
2498.59 46.91 Peak A\ 0.11 - 47.02 74.00 26.98
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 3]-] E Spectrum 4 3]-] E
@ 1Pk Ma s .A'IDL Ma: O E
-;g;:,_._. mif1] L 5 " mif1]
Ed‘. - 24835000 GHz FU._‘_‘.‘"“
/ _ oo -
50 gAY "\...'- 50 day— —".T;':_- i — . _—;v ; = I
T, k! ! 40 diyv
20 1 0 digv- i
" :l::!e;).ij'k GHz 691 E m_uE 2.51 GHz
. :wr‘.?-] Rof | rn:ll x-v:l:;_s - | Y;::I;gs . | Function | Function Result |
;lﬂ-l': 2.478 GHz 691 pts 31% 2.51 GHz :i :_ .u:\:rfqi ::- :i?: ::ju
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Horizontal // Peak for 1 Gz to3 Gk

Vertical // Peak for 1 @z to 3 Gz

S s () ]
et Lavel 55,00 diy = RBW 1 MHz
At WdE  SWT 2 ms & VBW 3 MHr  Mode Auto Sweep
@10k Max

S s© [E) ]
et Lavel 55,00 diy = RBW 1 MHz
At WdE  SWT 2ms & YBW 3 MMz Mode Auto Sweep
@10k Max

mi[1] 92,67 dipv| mi1] B0.97 dEpy|
2.40050 GHel Z.ABDS0 Ghe|
90 diys 90 diys
B0 diys B0 diy
70 dews 70
60 diys 60
s, dBay
Bk Y20 SRS DV ISR SPTYVRT T IR —— L ol RRsE "'""-—"‘“-—-1-4-14\,-1-w‘u|.‘_ S i ) .
40 dias 0
20 d 20 d
0 di 0 di
Start 1.0 GHz 691 pis Htop 3.0 GHz Start 1.0 GHz 691 pis Htop 3.0 GHz
. .
Horizontal // Peak for 3 (iz to 18 (i Vertical / Peak for 3 Gz to 18 (ilz
§ [:: § [+
Spectrum |'w Spectrum |'w
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
b Art OdE  SWT 60 ms & VBW 3 MHr  Mode Auto Swesp il O0dd  SWT 60ms & VBW 3 MHr  Mode Auto Sweep
| O | O
mMaf1] 4807 dipv| mMi[1] 50.12 dipv|
i i 7.4390 GHz i i 7.4390 GHz|
B0 By B0 8y
70 By 0 By
60 60
S0 by SO dbys
Pl O g d bt £ ) )\ 4t P e R LV P TYT FTN A b
40 g8y ey WP M L 40 e I TPy = 1] g
30 dgy 30 gy
20 a8y 20 a8y
10 a8y 10 a8y
0 dBgh 0 dBgh
Start 9.0 GHz 691 pts Stop 18.0 GHz Start 9.0 GHz 691 pts Stop 18.0 GHz

Horizontal // Average for 3 Gz to 18 (iz

Vertical / Average for 3 Gz to 18 (iz

(@ e 0] =

(@ e 0] =

Rof Leval 57,00 dapv & RBW 1 MHz Rof Level 57,00 depv & RBW 1 MHz
At 1068 SWT 60ms & VBW 3 MHz  Mode Auto Sweep At 1008 SWT 60ms & VBW 3 MH:  Mode Aute Swesp
SGL Count 100,100 SGL Count 100,100
@ 1Rm AvgPwr @ 1Rm AvgPwr
mif1] 34.02 dapv| ™[] 34.76 dapv|
90 8y 7.4390 GHz| 90 8y 7.4390 GHz|
Bl ey B0 By
70 By 70 By
60 By 60 iy
50 ciu! 50 ooy
40 diys 40 diys
e Sy S SN U SN R VY SURPV § | S R [N SR E SN B S S
30 a8y 30 a8y
20 day! 20 day!
10 by 10 a8y
0 diuv- 0 diuv-
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Note.

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

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

KES-QP-7081-06 Rev. 7

KES A4




KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Report No.:
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-20T0139
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (29 ) of (42)
www.kes.co.kr

Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | MOt @) (dB) (dB) @B@/m) | @BN/m) | (dB)
7200.00 47.92 Peak H 12.83 - 60.75 74.00 13.25
7200.00 3342 Average H 12.83 4.20 46.25 54.00 3.55
7200.00 49.67 Peak \% 12.83 - 62.50 74.00 11.50
7200.00 34.53 Average A\ 12.83 4.20 47.36 54.00 2.44
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
) (dBuV) ceb model @ (dB) (dB) (@BA/m) | (@BV/m) | (dB)
2388.21 43.23 Peak H -0.14 - 43.09 74.00 30.91
2370.73 44.65 Peak A\ -0.17 - 44 .48 74.00 29.52
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:ln.lm Eﬁ\‘ rSpel:ln.lm E
Ref Lavel 97.00 dauv - RBW 1 MHz Raf Lovel 97.00 dspv - RBW 1 MHD
= ALt Od2 SWT 152 s & VBW IMH: Mode Auto FFT = ARt Od2 SWT 152 s & VBW IMH: Mode Auto FFT
WL Max WL Max
mMaf1] 43.23 dBpv| Maf1]
0 IRAT 10 iz 50 a8
mif1] 41 V| maf1]
B0 oy 2 '.'J'i“””|'“|" B0 cBuV
1A
70 8y I' 'I 70
s i ] s HENI
T laVat - i ) PR N PPN P Yoo FAU W Py, - =
0 By 30 a8y
0 cay’ 20 cay
10 By — T 10 g8y —n
0 deuv— 1t 0 diuv—T
CF 2.9525 GHz 691 E ngn 105.0 MHz CF 2.9525 GHz 691 E ngn 105.0 MHz
Marker Marker
Type | kof | Trc | X-valus | ¥-valug | Function | Function Result | Type | Rof | Trc | X-valus | ¥-valug | Function | Function Result |
Mi 1 41.77 dBpv Mi 1 2,31 G 42,94 dBpv
= A353 o = st o
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Horizontal // Peak for 1 Gz to3 Gk Vertical // Peak for 1 @z to 3 Gz

Sy © () ] Sy © [ @
Rel Level 98.00 dByy & RBW 1 Mz Rel Level 98.00 dByy & RBW 1 Mz
At 10dE  SWT 2 ms & VBW 3 Mz Mode Auto Sweep ARt 10 dE  SWT 2 ms & VBW 3 MMz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

M) M1 91,48 dEpy| mi[1] BO-E4 dEpY|
2.ADZI0 Ghel 240230 Gz
90 diys 90 diys
B dity B dity
70 70
&0 &0

R e "y

50 dByN
Bt e " W FENPANY ' TSR P e LTy e WP STLTPIFRREE RS

v b Vo byt sty
40 40
20 20
0 di 0 di
Start 1.0 GHz 691 pis Htop 3.0 GHz Start 1.0 GHz 691 pis Htop 3.0 GHz
. .
Horizontal // Peak for 3 Gz to 18 Giz Vertical / Peak for 3 Gz to 18 (i
§ [+ § [+
Spectrum |'w Spectrum |'w
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
fe Are Odi SWT 60ms & VBW 3 MH:  Mode Auto Sweep po Att Odé  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
| O | O
M1[1] 47.92 dipv| M1[1] 49.67 dipv|
i i 7.2000 GHz| i i 7.2000 GHz|
B0 8y B0 8y
70 By 0 By
60 60
SO by SO dbys *
o O SR .u_..41 bl b i A Lute ey w*""ww--"---‘“«L FRNCASWTZS BSNRTRTY [P WY PR I FROTE TV e
40 ey T o o SRR i 40 ey »
30 gy 30 gy
20 a8y 20 gz
10 a8y 10 By
0 dBgh 0 dBgh
Start 9.0 GHz 691 pts Stop 18.0 GHz Start 9.0 GHz 691 pts Stop 18.0 GHz

Horizontal // Average for 3 Gz to 18 (iz Vertical // Average for 3 Gz to 18 (iz

(@ e 0] =] | [ e o G

Rof Leval 57,00 dapv & RBW 1 MHz Rof Level 57,00 depv & RBW 1 MHz

At 1068 SWT 60ms & VBW 3 MHz  Mode Auto Sweep At 1008 SWT 60ms & VBW 3 MH:  Mode Aute Swesp

SGL Count 100,100 SGL Count 100,100
@ 1Rm AvgPwr @ 1Rm AvgPwr

mif1] 33,42 dapv| ™[] 34.53 dapv|

90 8y 7.2000 GHz| 90 8y 7.2000 GHz|
Bl ey B0 By

70 By 70 By
60 By 60 iy

50 ciu! 50 ciu!
40 g8y 40 a8y

T I (1, 21 (SR IS I S PR e pae e Py VY
10 any 30 g8y

20 day! 20 day!

10 by 10 a8y
0 diuv- 0 diuv-
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Note.
1. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 20
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(Mik) (dB&V) etect mode (H/V) (dB) (dB) (BV/m) | (BV/m) (dB)
7331.00 48.04 Peak H 14.11 - 62.15 74.00 11.85
7331.00 34.31 Average H 14.11 4.20 48.42 54.00 1.38
7331.00 47.98 Peak \Y 14.11 - 62.09 74.00 11.91
7331.00 34.88 Average \Y 14.11 4.20 48.99 54.00 0.81
Horizontal // Peak for 1 Gz to 3 Gl Vertical // Peak for 1 Gz to 3 Gz
r Speemum 8 'Em (=] r Spectrum 3 @m =]
= mi[1]) .'Jl :':'J !II'1"||\o: Sl mi1[1]) ..Il! :Jllelliull\o:
fx’.‘:‘%w’ R PP OV P FYRT CORERTIIREY R TIPSR STROPTERE SRR R R o REETTP "‘"{“«f"" S WYY NUT PRVESRS PP PRI ) PSRRIV SSSEI FOR O,
-:-l“ﬂ:r: .l.ﬂ GHz 691 E m 3.0 GHz -:-l“ﬂ:r: .l.ﬂ GHz 691 E m 3.0 GHz
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Horizontal // Peak for 3 @z to 18 Gz

Vertical // Peak for 3 Gz to 18 (Hz

=]

Mode auto Sweep

e O
Rel Level 97.00 diyv - RBW 1 MHz
At OdiE  SWT 60 ms & VBW 3 MH:

17 Max

M) 48,04 BV

90 dByt 7.0310 GHz|

LT

70 dBas

50 dis

i e, g T IR

40 dBys CTTNL ot o AT

30 deqs

10 dBys

O ds
Start 3.0 GHz

691 pis Slop 10.0 GHe_

=]

- RBW 1 MHz

OdiE  SWT 60 ms & VBW 3 MMz  Mode Auto Sweep

e O]
Rel Level 97.00 diyv
At

@ 1Pk Max

90 dByt

mi1] A7.58 dEpv|

7.0310 G|

L

70 dBas

50 dRas

i T

'l

10 dBys

Start 3.0 GHz

691 pis Slop 10.0 GHe_

Horizontal // Average for 3 Gz to 18 (iz

Vertical // Average for 3 Gz to 18 (iz

(EEmm secrm 2 ®@) =)

Rof Level 57,00 deyy & RBW 1 MHz

ﬁSpacwm 2 @

Rof Level 57,00 depv

=)

& RBW 1 MHz

At 1068 SWT 60ms & VBW 3 MHz  Mode Auto Sweep At 1008 SWT 60ms & VBW 3 MH:  Mode Aute Swesp
SGL Count 100,100 SGL Count 100,100
@ 1Rm AvgPwr @ 1Rm AvgPwr
mi[1] 34,91 dapy| mi[1] 34 .88 dapv|
90 c8 7.3310 GHz 90 88 7.3310 GHz
B0 iy B0 iy
70 day 70 day!
60 By 60 iy
50 oy 50 ciu!
40 day 40 dby
[ Epes RO 1/ FERSSUETR (SO [EEROIPT] WSPSURDN B WS T a it b ¥ ore T Snceecen st ' | USRI SRS S I pt—
30 ay 30
20 day! 20 day!
10 by 10 a8y
0 diuv- 0 diuv-
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
) (dBuV) clect moge | @ (dB) (dB) (@BV/m) | (@BN/m) | (dB)
7439.00 48.75 Peak H 15.61 - 64.36 74.00 9.64
7439.00 33.62 Average H 15.61 4.20 49.23 54.00 0.57
7439.00 49.97 Peak A\ 15.61 - 65.58 74.00 8.42
7439.00 33.15 Average A\ 15.61 4.20 48.76 54.00 1.04
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(Mik) (dB&V) etect mode (H/V) (dB) (dB) (BV/m) | (BV/m) (dB)
2483.50 47.95 Peak H 0.07 - 48.02 74.00 2598
2496.78 47.01 Peak A\ 0.10 - 47.11 74.00 26.89
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak

Raf Lovel 57,00 dBuv

= RBW 1 MHz

Spectrum 4 3]-] Spectrum 4 3]-]

Raf Lovel 57,00 dBuv

= RBW 1 MHz

Att 10 d8 SWT 5.7yt & VBW 3 MHz Mode Auto FET Att 10 d8& SWT 5.7yt & VBW 3 MHz Mode auto FFT
@ 1Pk Ma @ 1Pk Ma
CTTEN] mafi] 47.01 dbpv,
- %0 2.4967790 GH
7 i 1] mif1] V5 v
.'I 24835000 GHz B g 24835000 GHz
/ 70 By
00 By I
60 e 1
50 dByY - SOt L 1 el
\ & 1 - ] PGS I S 1 i
\ X s
50 diy 40 dBuV
. 1§ = ¥
A =" =1 30 dBy
40 BB
20 dBuv-
30 dou
10 dBuV :
2
=0 0 diaiv-
Start 2.478 GHz 691 E B\I'IE 2.51 GHz
10 Marker
Type | kof | Trc | X-valug | ¥-valug | Function | Function Result |
MI 1 2,4835 GHz 45.75 dBV
0 diys Mz 2.5 GH2 46.10 dByY
Start 2,478 GHz 691 pts Stop 2,51 GHz M3 2.496779 GHz 47.01 dBpv
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Horizontal // Peak for 1 Gz to3 Gk Vertical // Peak for 1 @z to 3 Gz

Sy © () ] Sy © [ @
Rel Level 98.00 dByy & RBW 1 Mz Rel Level 98.00 dByy & RBW 1 Mz
At 10dE  SWT 2 ms & VBW 3 Mz Mode Auto Sweep ARt 10 dE  SWT 2 ms & VBW 3 MMz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

mi[1] M1 92.60 dBpV| mi1] 81.07 dapy|
240050 GHz| 240050 GHz|
30 diy/ 30 diy/
B diys B diys
7O diys TO dBys
50 diys 50 diys
= i L
et gt KR FIVRERY T S TRY SRY PRSI [YSSRUSI ISR VY Y VO SOPRY T e i aius PSRV RTIS} fFersrwsyees PRV APRRPOON NPT R VO NOFRFTI O
40 4By 40 diqs
20 20
0 di 0 diys
lart 1.0 GHz 691 pts Stop 3.0 GHz lart 1.0 GHz 691 pts Stop 3.0 GHz
. .
Horizontal // Peak for 3 Gz to 18 Giz Vertical // Peak for 3 (iz to 18 Gz
§ o § o
Spectrum |'w Spectrum |'w
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
fo Art OdE  SWT 60 ms & VBW 3 MHr  Mode Auto Swesp il O0dd  SWT 60ms & VBW 3 MHr  Mode Auto Sweep
| O | O
mMi[1] 48,75 dipv| mMi[1] 49.97 dipv|
e, 7.4390 GHz| e, 7.4390 GHz|
B0 dBy B0 dBy
70 dby 70 dBy
60 60
50 g8y A 50 g8y
[ kil o
:E,A"""""J'-J” slsladuprrag My g el g g L " s = *‘““"*"{w%-‘-\—““‘-wl LTI Ty b FEPRTTN FITPres W TR
. b o = o i v
30 diys 30 diys
20 gz 20 gz
10 ey 10 ey
0 dBgh 0 dBgh
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Horizontal // Average for 3 Gz to 18 (iz Vertical // Average for 3 Gz to 18 (iz
SpectrumZ @ ;I-Er’

Spectrum 2 ®L o=

Rof Level 57,00 dapv & RBW 1 MHz Rof Level 57,00 dapv & RBW 1 MHz

Att 1008 SWT 60ms @ VBW 3 MHz  Mode Aute Sweep At 1008 SWT 60ms & VBW 3 MH:  Mode Aute Sweep

SGL Count 100/100 SGL Count 100,100
@ 1Rm AvgPwr @ 1Rm AvgPwr

mif1] 33.62 dapv| ™[] 33.15 dBpv|

90 8y 7.4390 GHz| 90 8y 7.4390 GHz|
Bl ey B0 By

70 g8y 70 By
60 By 60 iy
50 ciu! 50 cBy!
40 g8y 40 aBy

e " M e s r — e Ve N
10 any 30 g8y
20 day! 20 day!

10 by 10 a8y
0 diuv- 0 diuv-
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Note.
1. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 26.5 (lz) — Worst case

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Horizontal Vertical

Spectrum W:ﬁ @] Spectrum ﬁ:i @]

Raf Lavel 87,00 digv & RBW 1 MHz Raf Lavel 87.00 déuv & RBW 1 MHz

Att O0dB  SWT 48 ms & VBW 3 MHz Mode Auto Swer Att Odd SWT 48 ms & VBW I MHz  Mode Auto Sweep

@ 1Pk Max @ 1Pk Max

BO dByf 0 dBu-

70 By 70 diys

&0 dBy 60 diyy-

50 diu 50 dByiv- -

40 dBy 40 d

At o hosde Em T = -v-.w"\u.'h' e ~ade A L gt o e Mo drcng = g Aoy

20 dBys 20 dBpv:

10 dBw 10

0 dBys 0 dbyp

-10 dBuv 10 déy

CF 24.0 CH-Z" 691 El: Span 12.0 GHz CF 24.0 GHr“ 691 Els W
L 1 | Measuring... [ TTTTTH = 4L )i | Measuring...  SHERN ("] &

Note.
No spurious emission were detected above 18 (Hz.

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

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




KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-20T0139

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (36 ) of (42)
www.kes.co.kr

3.5.

Test setup

Conducted spurious emissions & band edge

EUT Attenuator Spectrum analyzer

Test procedure

Band edge
ANSI C63.10 — Section 11.11

PNAIN R P

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
RBW = 100 ki

VBW = 300 Kz

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

Out of band emissions

ANSI C63.10 — Section 11.11

Start frequency was set to 30 Mz and stop frequency was set to 25 (lz for 2.4 (fz frequencies and
40 Gz for 5 Gz frequencies

RBW = 100 Kz

VBW = 300 kilz

Detector = Peak

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 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

LE 1 Mbps

-
Spectrum Spectrum 2 €3] n‘:?
Ref Lovel 0.00 d&m & RBW 100 kHz Ref Level 0.00 dém & RBW 100 kHz
At 20dB  SWT 132.7 ps & VBW 300 kHz  Mode Auto FFT Art 20d8  SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
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mif1] -3.82 diim)| mif1] -5.66 diim|
TN, 2. 44199280 GHz| 2.4330 GHz|
-10 c8 e -10 a8 mz[1] 42.16 dim)|
4 LY 7.3110 GHz|
/ \
20 d8 -20 o
D1 -23.8 -+ T
i / \ e
=T o
i :
di / ' - b
40 = 40
1 )
50 dgm = B 50 dgm Erin e L e a
T v 7 o
— i — 5 W_W.,u.w’i g 4 e A P ARA
50 48 preTe
-70 ci -70 i
80 db 80 db
80 dil 80 dil
CF 2.442 GHz 691 pts Span 5.0 MHz Start 30.0 MHz 691 pts Stop 25.0 GHz
l . o
Spectrum 4 (%) Spectrum 2 (X -
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LE 2 Mbps

Spectrum Spectrum 2 @
Ref Lovel 0.00 d&m & RBW 100 kHz Ref Level 0.00 dém & RBW 100 kHz
Att 20de  SWT 132.7 pz & VBW 300 kHz  Mode auta FFT Att 20d8  SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
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TOF TOF
@ 1Pk Max
mif1] -3.81 diim)| mi1] -5.95 diim)|
- 2.44200000 GHz| 2.4330 GHz|
-10 B —i -10 B mz{1] 44.09 divm|
7.0110 GHz]
Ve A
20 d31 <20 o
D1 -23.810 d8 7. Y, a
7 Y D1 -25.950 dBrr
30 g . 30 g8
/ ™ .
A y \ st
40 da _,/ e = — 40 d8
- Y \ I
0 dam i 50 dam " e et IR e
N—“‘»’Jﬂl.m P A e
6038 a1
70 o 70 o
80 db 80 db
90 dil 50 dil
CF 2.442 GHz 691 pts Span 5.0 MHz Start 30.0 MHz 691 pts Btop 25.0 GHz |
Spectrum 4 (%) ] . Spectrum 2 @
Ref Level 10,00 dém & RBW 100 kHz Ref Level 0.00 dém & RBW 100 kHz
Art 30dE  SWT 37.9 ps & VBW 300 kHz  Mode Auto FFT Art 20d8  SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
TOF TOF
@ 1Pk Max
mif1] -3, 16 dHm)| i mif1] -7.29 diim)|
2.47990890 GHz| 2.4690 GHz|
0 aB e -10 a8 mM2[1] 45,62 dim|
7.4560 GHZ]
10 dd <20 o
o 90 dBin
208 3008
<30 o 40 o
-40 g 50 g =5 P V\;‘.‘v’m T e
I a1 Y T TR
b st T U TV o D T S BT ey it B
60 i 70 o
70 d& 80 db
<60 dil 50 dil
Start 2.475 GHz 691 pts Stop 2.51 GHz Start 30.0 MHz 691 pts Btop 25.0 GHz |

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

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



s

KES Co., Ltd.

www.kes.co.kr

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

Report No.:

KES-RF1-20T0139
Page (39 ) of (42)

3.6. AC conducted emissions
Test setup

EUT

Limit

AC/DC Adapter

LISN

Test Receiver

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 (dBzV/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.

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

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Hot Line
o] Final_Result -
T Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
&7 (MHz) (dBuv) | (dBuv) | (dBuV)  (dB) Tl::; (dB)
3 L T—— o - : 000
=5 | o.710000 | 1000.0 | .
B 40 0.710000 ar.el - 1000.0 9.9
s I ke * ¢ 1105000 | 1000.0 | 10.0
- v + 10.0
il @ *o ik 00 A | 10.4]
- & L | | . 10.1
ot 13.540000 | ] 14.74 1000.0 | 9.9
O A ) L ol B N P 13.540000 | 3565 1000.0 | ;
150 300 400 500 EO0 1M ™ M MMM E 8 1M 208 30M 20725000 |
Frequency in Hz
Neutral Line
s .
L Final_Result
0t Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
| (MHz) (dByv) (dByV) | (dBV) | (dB) | Time | (kHz) (dB)
s ol FecPiisCmss\omewsno 3 . : M :
s [ 0 _ 9.000]
S ol 1.440000 | 424| 46.00| 4176 10000 9.000 | A
H g 1.440000 | —| 5600 3063 1000.0] 9.000 | N 10.1
= N ¢ » ML 2.005000 | 350| 4600 4250 1000.0 9.000 [N 102
21 2.005000 —| 5600 31.21] 10000 9.000 N | 102]
; | 13175000 2424| 5000 2576 1000.0 9.000 N | 38
ot L | 13.475000 | —| 6000 2630 10000 9000(N | 98
R AT Lt e ! 20,885000 | 2795| 5000|2205 10000 9.000 | N 10.0
150k 300 400500 8O0 1M M M MMM G B 10M 200 30M L 20.885000 = 60001 23011 10000 9.000 [N 100
Frequency in Hz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. Ca:lllbratlon Calibration due.
interval
Spectrum Analyzer R&S FSV30 101389 1 year 2021.01.15
8360B Series Swept HP 836308 3844A00786 1 year 2021.01.15
Signal Generator
DC Power Supply Agilent 6632B US36351824 1 year 2021.01.14
Power Meter Anritsu ML2495A 1438001 1 year 2021.01.14
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2021.01.14
Attenuator KEYSIGHT 8493C 82506 1 year 2021.01.14
Loop Antenna Schwarzbeck FMZBI1513 225 2 years 2021.02.15
Trilog-broadband SCHWARZBECK | VULB 9163 715 2 years 2020.09.20
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK | BBHA9170 9]?7]3(%120 2 years 2021.02.19
Preamplifier R&S SCU01 100603 1 year 2020.11.25
Preamplifier AGILENT 8449B 3008A01742 1 year 2021.01.02
EMI Test Receiver R&S ESU26 100551 1 year 2021.04.01
EMI TEST
RECEIVER R&S ESR3 101781 1 year 2021.01.10
PULSE LIMITER R &S ESH3-Z2 101915 1 year 2021.01.02
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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