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1. General information

Applicant: DMBH Co., Ltd.

Applicant address: #401-603, Bucheon Techno-park, 655, Pyeongcheon-ro, Wonmi-gu, Bucheon-si
Gyeonggi-do, Korea

Test site: KES Co., Ltd.

Test site address: [] 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
X] 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: 2A3CB-INBIRDIETEMPO

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

1.1. EUT description
Equipment under test  InBirdie TEMPO

Frequency range 2402 Miz ~2480 Mz (LE 1,2 Mbps)

Model: InBirdie TEMPO

Modulation technique  GFSK

Number of channels 2402 Mz ~2 480 M (LE 1,2 Mbps) : 40ch
Antenna specification  Antenna type : Chip Antenna // Peak gain: 1.9 dBi

Power source 50V
H/W version V14
S/W version V 1.06

1.2. Test configuration

The DMBH Co., Ltd. // Inbirdie TEMPOQO // Inbirdie TEMPOQO // FCC ID: 2A3CB-INBIRDIETEMPO
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
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1.3. Device modifications
N/A

1.4. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.5. 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).
=0.51 + 10 =10.51 (dB)

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

1.6. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test Below 1Giz 4.40 @B
(include Fundamental emission) Above 10 594 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) Rate(Mbps)
00 2 402 LE 1,2 Mbps
20 2442 LE 1,2 Mbps
39 2480 LE 1,2 Mbps
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2. Summary of tests
ST T Test description Test results
FCC Part 15 P
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
Note
1. This product is floor-standing equipment.
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
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3. Test results

3.1. 6 dB bandwidth
Test procedure
ANSI C63.10-2013 - Section 11.8.2

Test setup

EUT Attenuator Spectrum analyzer

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 above (i.e., RBW = 100 kilz, VBW >3 X
RBW, 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 M, 2 400 ~
2483.5 ML, and 5 725 ~ 5850 ML bands. The minimum 6 dB bandwidth shall be at least 500 kHz.
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Test results
Mode: LE 1Mbps

Frequency(Mk)

6 dB bandwidth(Mtk)

Limit(M)

2402

0.709

2442

0.707

2 480

0.709

>0.500

Spectrum :%: Spectrum :%:
Ref Level 0.00 dém ® RBW 100 kHz Ref Level 0.00 dém ® RBW 100 kHz
At 20d2  SWT 10.1ms @ VBW 300 kHz Mode Sweep At 20d2  SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF TOF
[@ 17k Max (@ 17k Max
¥ VR1[1] -0.14 dB| i WR1[1] 0.25 dB)|
0 dem—]P1 -8.110 dBm: /\PJ’\\A\ 708.930 kHz 10 dBm—]P1 -8.030 dBm: }/\’“ ! 707.430 kHz
'NQ 1 8.14 dBm| 4 N 1 8.19 dBm|
666530 Gl 558530 G
55 2.401666530 GHz| 55 2.441658530 GHz|
50 z \ a0d 7 X
-40 di “""b.‘ -40 di
- w""/ Mot | sl : NM,W
A - 'r”. My . Y
60 d -60 d
70d -70d
-80 -80
90 d 90 d
CF 2.402 GHz 10001 pts Span 5.0 MHz CF 2.442 GHz 10001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result | Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result |
M1 1 2.40166653 GHz | -8.14 dBm M1 1 2.44165853 GHz | -8.19 dBm
o1 M1 1 708.93 kHz -0.14 dB o1 M1 1 707.43 kHz 0.25 dB
M2 1 2.40228547 GHz -2.11 dBm M2 1 2.44228197 GHz -2.09 dBm
L by ] Measuring... lmlﬁ we 4| L I ] Measuring... WD e 4
( o
Spectrum v
Ref Level 0.00 dém ® RBW 100 kHz
At 20d2  SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF
(@ 17k Max
*v'y\,"\-\_/\'f!l[l! ~0.48 dB)|
A LS 708.930 kHz]
= —1iD1 -8.180 dB: ~
15 B \\1[\11 8.11 dBm)
2.479677030 GH.
20 7 \ -
-30d
e~ \/“\
-40 d
60 N/A
-70d
-80
90 d
CF 2.48 GHz 10001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.47967703 GHz | -8.11 dBm
o1 M1 1 708.93 kHz -0.48 dB
[ 1 2.43028647 GH2 -2.18 dBm
L i ] Measuring... ﬁlml e 4
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Mode: LE 2Mbps

Frequency(Mk)

6 dB bandwidth(Mk)

Limit(M)

2402

1.227

2442

1.143

2480

1.140

>0.500

LE 2Mbps

I

J‘ Measuring...

Spectrum (x) (x) (x) Spectrum (x) (x) (x)
Ref Level 0.00 dém ® RBW 100 kHz Ref Level 0.00 dém ® RBW 100 kHz
Att 20d2  SWT 10.1ms @ VBW 300 kHz Mode Sweep Att 20d2  SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF TOF
(17K Max @17k Max
= ) D1[1] -0.03 dB] = Mo D1[1] -0.42 dB]
Mnan A AL 2 "par A 2
27 ¥ 1.226900 MHz 6 C 1.142900 MHz
I dem—3o1 -8.710 dBm -Togem—01 -8.680 dBm
m [ 11(1] 9.13 dBm 5 [~ 1101] 8.55 dBm
2.401378100 GHz| 2.441458100 GHz|
-20d / \ -20d / X
-30 d -30 d \
i M / \ N\ i M\ / \\ 7
J1 I\ o TN
50 N i 50
e Ry i T T
-60 d 60
70 dB 70 dB
80 d 80 d
-90 df -90 df
CF 2.402 GHz 10001 pts Span 10.0 MHz CF 2.442 GHz 10001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
1 | 2.4013781 GHz | -9.13 dbm 1 1] 2.4414561 GHz | -8.55 dbm
o1 M1 1] 1.2269 MHz -0.03 dB o1 M1 1] 1.1429 MHz -0.42 dB
M2 1 2.402025 GHz -2.71 dBm | [ 1 2.442022 GHz -2.68 dBm |
)i ] Measuring... ﬁlmi [ 7 )i ] Measuring... ﬁlmu [ 4
Spectrum (x) (x) (x)
Ref Level 0.00 dém ® RBW 100 kHz
At 20d2  SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF
[@17k Max
M1 M2 D1[1] 0.61 dB|
i Mn/\f\,ﬁu 1.139900 MHZ|
—TUdBm=={01 -8.800 dB
r_,\/ ‘u&n\m 8.63 dBm|
20 di / \ 2.479462100 GHz|
-30 d
i \
T MW/ Pad
/ 4 ’ \
e g .
i N/A
70 dB
80 d
90 d
CF 2.48 GHz 10001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
1 | 2.4794621 GHz | -8.63 dbm |
o1 M1 1] 1.1399 MHz -0.61 dB
[ 1 2.480024 GHz -2.80 dBm
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3.2. Output power
Test procedure
ANSI C63.10-2013 - Section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10-2013 - 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 use a fast-responding diode detector.

ANSI C63.10-2013 - 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. Because the measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to 8§15.247(b)(3), For systems using digital modulation in the 902~928 M#, 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.

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,
KE 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-RF1-21T0206
Page (11) of (45)

Test results

Mode: LE 1Mbps

2 402 Mk 2442 M 2 480 Mk

Mode Average Peak Average Peak Average Peak

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

LE 1Mbps -2.87 -2.53 -2.84 -2.51 -2.92 -2.59

Mode: LE 2Mbps

2 402 Mk 2442 M 2 480 Miz

Mode Average Peak Average Peak Average Peak

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

LE 2Mbps -2.86 -2.60 -2.81 -2.59 -2.93 -2.65
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3.3. Power spectral density

Test procedure

ANSI C63.10-2013 - Section 11.10.2

Test setup

EUT

Attenuator

Section 10.2 & ANSI C63.10-2013 - Section 11.10.2

Detector = peak.

eSO Hho O 0O o

Limit

Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.

Set the RBW to 3 kiz = RBW = 100 kifz

. Set the VBW > [3 X RBW].

Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.
Use the peak marker function to determine the maximum amplitude level within the RBW.

If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

Spectrum analyzer

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.
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Results

Mode: LE 1Mbps

Frequency(Mk)

PSD (dBm)

Limit(dBm)

2402

-17.93

2442

-18.10

2 480

-18.36

LE 1Mbps

( Spectrum @ ( Spectrum @
Ref Level 0.00 deém ® RBW 3 kHz Ref Level 0.00 deém ® RBW 3 kHz
Att 20dE  SWT 11.2ms @ VBW 10kHz Mode Sweep Att 20dE  SWT 11.2ms @ VBW 10kHz Mode Sweep
TOF TOF
@ 1Pk Max @ 1Pk Max
M1[1] -17.93 dBm| M1[1] -18.10 dBm|
2.4020440000 GHz 2.4420446000 GHz
-10 ' -10
!'x! V'X.z
-20 di NA"WH A i ¥y IIUA Mo g '\fn & TR “v/\\:L\M -20 di N““V\HW PRl v ‘A'WI A”V'quv‘v T
/ v Y v VWi
mmrww"’w AR LLLL N e ks AL PPN
-40 d -40 d
-50 d -50 d
-60 d -60 d
-70 d -70 d
-80 df -80 df
-90 d -90 de
CF 2.402 GHz 10001 pts Span 1.0 MHz CF 2.442 GHz 10001 pts Span 1.0 MHz )
b ] Measuring... .m—““'.-; 7 b ] Measuring... WERANRNAD W6 7
Spectrum ] {@]
Ref Level 0.00 dém ® RBW 3 kHz
Att 20d8  SWT 11.2ms @ VBW 10kHz Mode Sweep
TOF
@ 1Pk Max
M1[1] -18.36 dBm|
2.4800059000 GHz
100
mi
20 pe ek o ST
N IR & A b VAR W A 4 g LT T Y
ettt AT L Y
liy
40 d
Blank
-50
-60 df
-70 d
o
-90 d
CF 2.48 GHz 1_uuu1 pts Span 1.0 MHz
I ] Measuring... @RNNMRAND W6 7
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Mode: LE 2Mbps

Frequency(Mk) PSD (dBm) Limit(dBm)
2 402 -19.79
2442 -20.01 8
2 480 -19.97
LE 2Mbps
Spectrum ] {@] Spectrum ] {@]
Ref Level 0.00 dém ® RBW 3 kHz Ref Level 0.00 dém ® RBW 3 kHz
Att 20dE  SWT 11.2ms @ VBW 10kHz Mode Sweep Att 20dE  SWT 11.2ms @ VBW 10kHz Mode Sweep
TOF TOF
@ 1Pk Max @ 1Pk Max
M1[1] -19.79 dBm| m1[1] -20.01 dBm|
2.4020461000 GHz| 2.4420964000 GHz|
-10 -10
-20 d l".wi "l -20 d P\,N“HL
rM’\awNJ\-»ﬂ N At sl Wt AN Aot thpnfin] _‘fr IR P CS ALY h e IR N
% iy - :w Lt
1‘ -40 d
50 -50
-60 df -60 df
-70 d -70 d
-80 d -80 d
90 d -90 d
CF 2.402 GHz 1_uuu1 pts Span 1.0 MHz CF 2.442 GHz 1_uuu1 pts Span 1.0 MHz
I ] Measuring..  WENANNALD W6 7 ) ] Measuring... @RRNNRAND W6 7
Spectrum ] {@]
Ref Level 0.00 dém ® RBW 3 kHz
Att 20d8  SWT 11.2ms @ VBW 10kHz Mode Sweep
TOF
@ 1Pk Max
M1[1] -19.97 dBm|
2.4800467000 GHz|
100
M1
-20 di y
|z WMWMW”WW\M\I[&MAM«M‘M | o
Blank
-50
-60 df
-70 d
o
-90 d
CF 2.48 GHz 1_uuu1 pts Span 1.0 MHz
I ] Measuring... WD W8 7
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3.4. 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

r— ? Coaxial

Power Cable 0.8m —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 Mz
to 1 Gz emissions.

Turn Table
m —4m
EUT
f ? Coaxial
Power Cable 0.8m < Cable

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

| e—

; Antenna
; g wer
i
i
i
EUT | N .‘i..mm p Horn
Y antenna
4m
( B Spectrum
| I_‘ A, analyzer
i -
¢ [ N
Turntable i Im \
Sm
™ Pre-amp D%E

—
| | ]

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 O 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 f <1 (liz:
Span = wide enough to fully capture the emission being measured
RBW =100 kifz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
pectrum analyzer settings for f =1 (Hz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M
VBW = 3 iz
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

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

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

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

RBW =1 Mz

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.

CIZIC)S)

3

OO
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Note.
1. <30 M, extrapolation factor of 40 dB/decade of distance. Fy = 40log(D,/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(D./Ds)

Where:
Fq¢ = Distance factor in dB
D, = Measurement distance in meters
Ds; = Specification distance in meters

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

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

4. Emissions below 18 (Hz were measured at a 3 meter test distance while emissions above 18 (i
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 9 kilz 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 (£V/m)
0.009 ~ 0.490 300 2400/F(kiz)
0.490 ~ 1.705 30 24000/F(kHz)

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

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 Miz.

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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Duty cycle

Regarding to KDB 558074 D01_v05 r02, 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
Mode : 0
(ms) (ms) (Linear) (%) (dB)
LE 1Mbps 2.145 2.503 0.857 85.69 0.67
LE 2Mbps 1.084 1.876 0.578 57.78 2.38
Duty cycle (Linear) = T,, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
LE 1Mbps LE 2Mbps
Spectrum @ Spectrum @
Ref Level 5.00 dém @ RBW 3 MHz Ref Level 5.00 dém ® RBW 3 MHz
Att 25dE & SWT 10 ms & VBW 3 MHz Att 25de & SWT 5ms @ VBW 3 MHz
SGL Count 100/100 TRG: VID TDF SGL Count 100/100 TRG:VID TDF
@ 1Pk Max @ 1Pk Max
° e 2soao00me] | [° e La73300 ms
.10 By mi[1] Ir.»‘ll 92 dBm| 10 mi[1] L:‘:‘;" dBm)
20 df ! 20 df R‘ [
0 | 0 4
.50 df -50 df
60 -60
70 df 70 df
-80 df -80 df
-90 di -90 d
CF 2.402 GHz 10001 pts 1.0 ms/ CF 2.402 GHz 10001 pts 500.0 &
Marker Marker
Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result | Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result |
M1 1 2.494 ms =41.92 dBm M1 1 1.873 ms =41.25 dBm
D2 M1 1 2.145 ms 1.25 dB 02| M1 1 1.084 ms -0.95 dB
D3] M1 1 2.503 ms 1.09 dB8 D3] M1 1 1.8755 ms 0.70 dB&
)i ] Ready TRRRNAAND W8 4 hj J L CRRANRAED W 4
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Test results (Below 30 Miz)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 20 (Worst case)
Parallel
= <<G (30 - 1 000) MHz RE TEST>>
SAC #5 $-30 LE1.dat
Modal Standard
Mods Ant. Factor 461(+5 dB Aft) KOLAS
Operator KES
Powar
Remar
aB(uv/m}]
e g <FCC 9 kHz - 30 MHZ15208-1>
100 £ ————— umit{ap]
an E Spectrum(H.PK)
90 Final ltem(H.QF)
80 |
70 f
T e g
3 50 £ I T
E ¥ IV,
0E = [ ;, "
o E L bemith sttt
20 E
10 i
E}: 0.10 1.00 10.00 30.00
Freq y [MHz]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
P P oP QP
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [cm] [dea
1 0.020 43.5 19.5 63.0 121.6 58.6 99.9 192.1
2 0.084 H 32.8 19.6 52.4 109.1 56.7 99.9 133.0
3 0.526 H 24.9 20.1 45.0 73.2 28.2 99.9 195.8
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Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 20 (Worst case)
Parallel
KES <<G (30 - 1 000) MHz RE TEST>>
SAC #5 9-30 LE2.dat
Modsl Standard
Moda Ant. Factor 461(+6 dB Att) KOLAS
Operator KES
Powar
Remark
[dBuv/m)]
110 £ <FGC 9 kHz - 30 MHz_15.209-1>
o E Limit(QF)
100 £ <9-30 LEZ>
E ———— Spactrum(H.PK)
90 £ ———=—— Final ltam(H.QP)
80 £
0 E
I T
S 50 ; vy I
40 B I v, "
0 E B e P
20 E
10 i
E}; 0.10 1.00 10.00 30.00
Fraquancy [z]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
ap ap apP
[MHz] [d8(uv)] [dB(1/m)] [dB(uV/m)] [cB(uV/m)] [dB] [em] [deg]
1 0.020 H 4.3 19.5 63.8 121.6 57.8 99.9 116.9
2 0.511 H 28.2 20.1 48.3 73.4 25.1 99.9  48.8
3 1.220 H 21.8 20.5 423 65.9 23.6 99.9 434
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Test results (Below 1 000 Mtz)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 20 (Worst case)
Horizontal // Vertical
BE\SC' . <<G (30 - 1 000) MHz RE TEST>> 201 LET st
DZ::Z;B[UV;H 1
——— g
s £ p——— st
2 % ‘ ELogs |
2.; N s ) [ Ll _l A . e
DT Pormiabdon L Lol
oF L [ 1]
0.0( 50.00 100.00 — £500.00 10'5“;2013
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle HRemark
QP ap P QP
[MHz] [dB(uV)] [dB(1/m)] [dB{uV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 47.945 H 41.8 -12.7 29.1 40.0 10.9 400 .1 25.1
2 47.945 VY 47.2 -12.7 34.5 40.0 5.5 99.8 255.1
3 119.968 H 48.3 -15.3 33.0 43.5 10.5 200.3 176.6
4 119.968 V 41.5 -15.3 26.2 43.5 17.3 99.8 79.6
5 221.575 W 44 1 -15.0 20.1 46.0 16.9 99.8 1.6
6 264.013 H 52.3 -13.1 39.2 46.0 6.8 99.9 137.0
7 264.013 v 456.6 -13.1 33.5 46.0 12.5 149.7 66.0
8 336.035 H 47.9 -11.3 36.6 46.0 9.4 99.9 132.1
9 360.043 H 47.9 -10.7 3r.2 46.0 8.8 99.9 148.1
10 432.065 V 38.9 -8.6 30.3 46.0 15.7 99.8 102.7
11 528.005 W 37.4 -6.9 30.5 46.0 15.5 99.8 273.0
12 837.404 H 43.4 -1.1 42.3 46.0 3.7 00.1  207.3
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Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 20 (Worst case)
Horizontal // Vertical
gi‘é e5 <<G (30 - 1 000) MHz RE TEST>> 30-1 LEz.dat
qz:z::lﬁ[uvﬂ;m 1 :
1; E z=cc = Limit{QP)
T gtz
80 2 = :;:\jg:))
| :
. S T 0 1 P
B B ) | | N 2 .
s s s O N A ™ e o
N: \ | [
0.0 50.00 100.00 S 500.00 1(}'?;:]3
Final Result
MNo. Freguency (P) Reading c.f Result Limit Margin Height Angle Remark
P P P P
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB{uV/m)] [dB] [om] [deg]
1 47,945 H 41.8 -12.7 29.1 40.0 10.9 400.2  357.3
2 47.945 47.9 -12.7 35.2 40.0 4.8 99.9 253.4
3 119.868 H 47 .8 -15.3 32.5 43.5 11.0 200.2 165.2
4 119.668 V 41.3 -15.3 26.0 43.5 17.5 99.9 50.3
5 264.013 H 51.3 -13.1 38.2 46.0 7.8 99.9 138.3
6 264.013 V 46 .1 -13.1 33.0 46.0 13.0 149.7 105.8
7 312.028 H 46 .1 -11.7 34.4 46.0 11.6 99.9 97.5
8 336.035 H 48.2 -11.3 36.9 46.0 9.1 99.9 118.1
9 360.043 H 48.5 -10.7 37.8 46.0 8.2 99.9 174.2
10 360.043 V 39.8 -10.7 29.1 46.0 16.9 99.9 138.9
11 432.0685 V 37.8 -8.6 29.2 46.0 16.8 99.9 116.5
12 528.095 V 37.8 -6.9 30.9 46.0 15.1 99.9 271.8

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



KES Co., Ltd.

o ) Report No.:
3701, 40, Simin-daero 365beon-gil,
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-21T0206
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (24 ) of (45)

www.kes.co.kr

Test results (Above 1 000 M)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mkz) (dBuV) (HV) (dB) (dB) (dBgV/m) (dBeV/m) (dB)
1044.10 46.37 Peak H -10.93 - 35.44 74.00 38.56
1044.30 45.55 Peak \Y% -10.92 - 34.63 74.00 39.37
3540.70 41.89 Peak \Y% 0.21 - 42.10 74.00 38.56
3548.20 40.78 Peak H 0.24 - 41.02 74.00 32.98
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBV) (HV) (dB) (dB) (dBN/m) (dBgV/m) (dB)
2 330.95 43.79 Peak \Y -3.02 - 40.77 74.00 33.23
2 386.31 42.77 Peak H -2.78 - 39.99 74.00 34.01
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Report No.:

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak

specrms @ (S S 2 SRS Sv<ctrum 4 ®

Ref Level 91.00 dépv @ RBW 1 MHz Ref Level 91.00 déuy ® RBW 1 MHz
Att 0de  SWT 10.1ms @ VBW 3 MHz Mode Sweep Att 0de  SWT 10.1 ms @ VBW 3 MHz Mode Sweep
[@ 1Pk Max [@1Pk Max
mM2[1] 42.77 dBpV)| M2[1] 43.79 dBpV)|
2.38631140 GHz 2.3309860 GHz
80 dBy m1[1] Huﬁ dBpy| 80 dBy m1[1] 8142 dBpy|
2.40276R0 GHz| 2.‘0'}79\{10 GHz

70 dByit [

|
|

- !
[ e |
I - ||
bl | —— % 35 % N el . R ) U | U )

b

30 dBy 30 dBy
20 dey 20 dey
10 deyt 10 dewv
0 day 2 0 dBy
F ll ‘ B !l [
Start 2.3 GHz 10001 pts Stop 2.41 GHz Start 2.3 GHz 10001 pts Stop 2.41 GHz
ﬁ — )
L JU | Measuring... WRRRENAND 4 L JU | Measuring...  QERRENEND e 4

Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @ to 3 @k

Spectrum © © © Spectrum e © ©
Ref Level 91,00 depv = RBW 1 MMz Ref Level 91,00 depv * RBW 1 MMz
Att 00B  SWT 10.1 ms » VBW 3 MH2 Mode Swee Att 0O0B  SWT 10.1 ms » VBW 3 MH2 Mode Swee|
(@ 1% Miax (@ 1% Miax
mMi[1] 16.37 dBpV] mMi[1] 15.55 dBpY|
1044100 Ghz 1044300 Ghz
80 80
70 70
60 60
i 9,080
L
40 dBuv—| ety 40 dBV- . M’r‘ W
30 30 déy
20 20
10 10
o o

St 1o otz 10001 pts Stop 3.0 GHz St 1o otz 10001 pts Stop 3.0 GHz
L )i 1 Measuring... TTTIL] 4 L )i | Measuring... TTTIL] 4

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

Spectrum2 (0 [1s (x) (x) Spectrum 2 (X (x) (x)
Ref Level 91.00 dbpv @ RBW 1 MHz Ref Level 91.00 dBpv ® RBW 1 MHz
Att 0d8  SWT 60 ms @ VBW 3 MHz _Mode Sweep Att 0d8  SWT 60 ms @ VBW 3 MKz _Mode Sweep
[@ 17k Max (@ 1Pk Max
M1[1] 40.78 dBpVY| M1[1] 41.89 dBpV|
3.54820 GHz 3.54070 GHz
80 dey 80 dey
70 dBy 70 deu
60 dBy 60 dBys
50 dBy 50 dBpv:
i M1
11
30 deys Ll “ W V v 30 deys u Lallh @U WY v
20 dey 20 dey
10 deyt 10 dewv
0 day 0 dB
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
ﬁ -
L JU | Measuring... WRRRENAND 4 L JU | Measuring... WRRNALIND W6 4

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 mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBwv) (H/V) (dB) (dB) (dBN/m) (dBV/m) (dB)
1091.09 45.47 Peak \Y -10.68 - 34.79 74.00 39.21
1109.49 45,98 Peak H -10.58 - 35.40 74.00 38.60
4 883.10 41.45 Peak H 5.43 - 46.88 74.00 27.12
4 884.60 44.45 Peak \Y4 5.44 - 49.89 74.00 24.11
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 (Hz
Spectrum ® ’ © o Spactrinn ® fispee 0
= mM1[1] 45.98 dBpV| ot e » m1[1] 45.47 dBpV)|
P oot | [
Start 1.0 GHz lﬂﬂ_ﬂl pts Stop 3.0 GHz ﬂn 1.0 GHz 10001 &s Stop 3.0 GHz
1N ] Measuring.. RRNNIAND WE 4 L TN ] Measuring..  @UARNNAND W 4
Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 (iz
Spectrum2 &) ()8 () Spectrum2 X (x) (x)
A 0 RWE Shmsm VY i Hio dieen e Sl e e VO S (Hioia Smen
@ 1Pk Max @ 1Pk Max
e IL‘H:?I;‘?‘&V a .*JRT?J'?EV
10 dBy! 10 dByJ
Ert 3.0 sz-t l_ﬂﬂlJl pts ] oo 'm.l-'slzl&ﬂ (.wlz//}I gﬂ 3.0 G!»!j‘zt 10001 pts 1 oo m'I..l.S(u‘p—lB.D 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 mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dByv) (HV) (dB) (dB) (dBV/m) (dBpV/m) (dB)
1041.30 46.47 Peak \ -10.94 - 35.53 74.00 38.47
1191.88 46.04 Peak H -10.14 - 35.90 74.00 38.10
4 959.60 42.22 Peak H 5.99 - 48.21 74.00 25.79
4 959.60 44.55 Peak \Y 5.99 - 50.54 74.00 23.46
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBgV/m) (dB)
2 483.56 44.94 Peak H -2.40 - 42.54 74.00 31.46
2 483.57 45.93 Peak \Y -2.40 - 43.53 74.00 30.47
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.
o ) Report No.:
3701, 40, Simin-daero 365beon-gil,
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-21T0206

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (28) of (45)
www.kes.co.kr

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak

Specrumd4 @ (S s B\ SPe B Svectrum 4 ®

Ref Level 91.00 depv ® RBW 1 MHz Ref Level 91.00 dBuv ® RBW 1 MHz
Att 0d8  SWT 10.1 ms @ VBW 3 MHz Mode Sweep Att 0d8  SWT 10.1 ms @ VBW 3 MHz Mode Sweep
[@ 1Pk Max [@ 1Pk Max
m2[1] +4.94 dBpY| m2[1] +5.93 dBpY]
2.48356890 GHZ| 2.48357590 GH|
80 dey mi[1] 76.19 dBpY| &0 dBy " mi[1] 76.72 dBpY|

/{\ 2.47976130 GHz /_y\ 2.48026170 GHz
70 dep 1 \ 70 dBy [ \

S0 dBpV. S0 de! /

30 dep! 0 day

20 dey 20 dBy

10 dep! 10 dep

0 days F2 0By o

CF 2.4925 GHz 10001 pts Span 35.0 MHz CF 2.4925 GHz 10001 pts Span 35.0 MHz
i — T : |

Measuring...  WRLLLLLED W8 P J Measuring...  JUALLLLLD W8 P

Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @ to 3 @k

e S
Spectrum (x} (x) (x) Spectrum (x) (x) (x)
Ref Level 91.00 dBpY ® RBW 1 MHz Ref Level 91.00 dBpY ® RBW 1 MHz
Att 0d8  SWT 10.1ms @ VBW 3 MHz Mode Sweep Att 0d8  SWT 10.1ms ® VBW 3MHz _Mode Sweep
[0 17k Max [0 1Pk Max
M1l 46.04 dBpY| MI[1] 36.47 dBpY|
1.191880 GHz| 1.041300 GHz|
80 dey 80 dBu
70 gy 70 dey
60 dey 60 dBy
50 dBpv— Sedy
M
30 dy 30 dey
20 dy 20 dey
10 dey 10 db
0 dy 0 dey
STy anT 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
[ )i T rressormer GURMRAND d 7 ( )y T vresvormer . GURNRNED d i

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

Spectrum2 & (x)] (x) “ Spectrum2 (& (x) (x)
Ref Level 91.00 depv @ RBW 1 MHz Ref Level 91.00 depv @ RBW 1 MHz
Att 0dd  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0d8 SWT 60 ms @ VBW 3 MHz Mode Sweep
(@ 1Pk Max [@ 1Pk Max
Mi[1] 42.22 dBpv) mi[1] 44.55 dBpv)
4.95960 GHZ| 4.95960 GHZ|
80 dey 80 dey
70 dep 70 de
60 day 60 dey
S0 dey S0 dey
. WA o A ] [ W 7P Nt g o
20 dBy 20 dgy
10 deys 10 deys
0 day 0 deys
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
e — — L [— — — 1
| e | [t ing...
L JU  Mea NERNRND e 4 J ) Measuring...  @RARENRED W6 4

BL

Note.
1. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 GHz) — Worst case

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 20 (Worst case)
Horizontal Peak Vertical Peak
Spectrum3 (X (x) Spectrum 3  ® (x)
Ref Level 91.00 dépv ® RBW 1 MHz Ref Level 91.00 dBpV @ RBW 1 MHz
Att 0 dB SWT 48 ms @ VBW 3 MHz Mode Sweep Att 0 dB SWT 48 ms @ VBW 3 MHz Mode Sweep
1® 1Pk Max @ 1Pk Max
B0 dBy! 80 {*
70 dBy 70 dB
60 dey! 60 dep
50 day! 50 dap
40 deys : 40 coyp A P
20 da 20 day
10 dBy 10 dByi
0 dBy 0 dBy
Ert 18.0 GHz 1_uuu1 pts S(u—paﬂ.ﬂ GHz Start 18.0 GHz 10001 pts Stop 30.0 GHz
)i T Measurng..  @LLALLID WA ~ | [ i T Measuring..  WOLILID W v

Note.

No spurious emission were detected above 18 (ilfz.
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Test results (Above 1 000 M)

Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mkz) (dBuV) (HV) (dB) (dB) (dBgV/m) (dBeV/m) (dB)
1129.09 46.21 Peak \Y% -10.47 - 35.74 74.00 38.26
1170.28 45.74 Peak H -10.26 - 35.48 74.00 38.52
4 805.10 41.40 Peak H 4.87 - 46.27 74.00 27.73
4 805.10 42.72 Peak \Y% 4.87 - 4759 74.00 26.41
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBV) (HV) (dB) (dB) (dBN/m) (dBgV/m) (dB)
2 384.30 43.16 Peak \Y -2.79 - 40.37 74.00 33.63
2 386.79 43.69 Peak H -2.78 - 40.91 74.00 33.09
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

==
v

Spectrum 4 (&)

o
v

Spectrum 4 (X)

Ref Level 91.00 depv * RBW 1 MHz Ref Level 91.00 depv * RBW 1 MHz
Att 0dB  SWT 10.1 ms @ VBW 3 MHz Mode Sweep Att DdB  SWT 10.1 ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
m2(1] 43.69 dBpV| mM2(1] 43.16 dBpV|
‘2.38(:7{3?0 GHZ| 2.3843890 GHZ|
80 dBy mi[1] 80,39 dBpV| 80 dy mi[1] 8140 dBpVv|
2.4023480 GHz| 2.4023480 GHz|
70 dBp J‘ \ 70 dBp\ ] \
60 dBp! )] ‘ 60 dip! \
o |\ o
M
L " v " L T
30 dBp 30 dBp
20 dBy 20 dey!
10 dep! 10 dep
0 dBy 2 0 dey 2
Start 2.3 GHz 10001 pts Stop 2.41 GHz Start 2.3 GHz 10001 pts Stop 2.41 GHz
Sk A — | b % — sepzaioe)
L JU ] hea - ARRRRAED we P L Byl ] e S Y
Spectrum 5 o © Spectrum © o ©
Ref Level 91.00 dBpv ® RBW 1 MHz Ref Level 91.00 dBpy * RBW 1 MHz
Att 0d8  SWT 10.1ms @ VBW 3 MHz Mode Sweep Att 0d8  SWT 10.1ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 45.74 dBpV| mM1[1] 46.21 dBpv|
1.170280 GHZ] 1.129090 GHz|
80 80 dBy!
70 70 dBy
60 60 dBy
S0 BV S0 dBA
30 dBy 30
20 20
10 10
o 0
Start 1.0 GHz 10001 Ets Stop 3.0 GHz Start 1.0 GHz 10001 Els Stop 3.0 GHz

Horizontal // Peak for 3 Gz to 18 iz

Vertical // Peak for 3 @z to 18 Gz

-
v

Spectrum2 (X (x) ecl (x)
Ref Level 91.00 dBpy © RBW 1 MHz

Ref Level 91.00 dBpy

-
v

Spectrum2 (X (x) > (x)
@ RBW 1 MHz

Att 0d8  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Swesep
[@ 1Pk Max [@ 1Pk Max
TT§Y] +1.40 dBpv) T§Y] +2.72 dBpY)
4.80510 GHz| 4.80510 GHz|
80 dey 80 dey
70 dBy 70 dBy
60 dBy! 60 dBy!
S0 de! SO dep
M1
M1
MW\WW' R )
30 day 30 day
20 By 20 dBy
10 dey 10 dey
0 dBy 0 dep
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
—_— ]
- - ~r "
L JU | Measuring...  ERANRENLD W@ y L | Measuring... .luna e 4

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 mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dB&V) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1 056.69 45.95 Peak \Y/ -10.86 - 35.09 74.00 38.91
1124.29 45,62 Peak H -10.50 - 35.12 74.00 38.88
4883.10 4213 Peak H 5.43 - 4756 74.00 26.44
4 884.60 43.83 Peak \Y; 5.44 - 49.27 74.00 24.73
Horizontal // Peak for 1 (lz to 3 (i Vertical // Peak for 1 Gz to 3 (i
Spectrum (x) (x) (x) Spectrum (x) (x) (x)
M1[1] 45.62 dBpV| M1[1] 45.95 dBpv|
&a.rt 1.0 GHz 10001 pts Stop 3.0 GHz ﬁ:ﬂ 1.0 GHz 10001 pts Stop 3.0 GHz s
bid | Measuring... SERRENIND W6 4 | Measuring...  WRRRERNND W6 4
Horizontal // Peak for 3 (lz to 18 (i Vertical // Peak for 3 Gz to 18 Gz
Spectrum2 (&) (x) (x) Spectrum2 &) (x) (x)
Ref Level 91.00 dBpV ® RBW 1 MHz Ref Level 91.00 dBpV oo S : sl;\‘: ;m:: Sadia e
o Rekterd i o
B0 dBy! B0 dBy
70 dByi 70 dgp!
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
) T T e vk )i T Measuring. T e |
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 mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dByv) (HV) (dB) (dB) (dBV/m) (dBpV/m) (dB)
1007.90 45.93 Peak \ -11.12 - 34.81 74.00 39.19
1053.49 45.96 Peak H -10.88 - 35.08 74.00 38.92
4 959.60 42.36 Peak H 5.99 - 48.35 74.00 25.65
4961.10 42.79 Peak \Y 6.00 - 48.79 74.00 25.21
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBgV/m) (dB)
2 483.53 46.09 Peak \Y -2.40 - 43.69 74.00 30.31
2 483.57 45.66 Peak H -2.40 - 43.26 74.00 30.74
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak

Specrumd4 @ (S s B\ SPe B Svectrum 4 ®

Ref Level 91.00 depv ® RBW 1 MHz Ref Level 91.00 dBuv ® RBW 1 MHz
Att 0d8  SWT 10.1 ms @ VBW 3 MHz Mode Sweep Att 0d8  SWT 10.1 ms @ VBW 3 MHz Mode Sweep
[@ 1Pk Max [@ 1Pk Max
m2[1] 5.66 dBpY| m2[1] +6.00 dBpY]
2.48357590 GHZ| 2.48353390 GHZ|

mi[1] 76.48 dBpY| P 1 mi[1] 76.82 dBpV|

80 dey +
/1~ 2.47949530 GHz /l‘.\ 2.47948130 GHz|

30 dey! 0 dey
20 dByi 20 dBys
10 dy 10 dey
0 dBy = 0 dBy F2
| l
CF 2.4925 GHz 10001 pts Span 35.0 MHz CF 2.4925 GHz 10001 pts Span 35.0 MHz
T Measuring...  @UARRLLLD W6 P T Measuring...  @RARLLLLD W6 //'

Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @ to 3 @k

— —
Spectrum (x} (x) (x) Spectrum (x) (x) (x)
Ref Level 51.00 dBpv * RBW 1 MHz Ref Level 91.00 depy * RBW 1 MHz
Att 0d8  SWT 10.1ms & VBW 3 MHz Mode Sweep Att 0d8  SWT 10.1ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 45.96 dBpY| mM1[1] 45.93 dBpv|
1.053490 GHz| 1.007900 GHZ|
80 dBy! 80 B!
70 dBy 70 dBy
60 dBy! 60 dey
Sa 150 dByt
30 30 dBy
20 20
10 10
0 o
Start 1.0 ”v’v 10001 Ets Stop 3.0 GHz Start 1.0 GHz 10001 gls Stop 3.0 GHz
L J{ | Measuring... W d 4 L )i | Measuring... T d 4

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

Spectrum2 & (x)] (x) “ Spectrum2 (& (x) (x)
Ref Level 91.00 depv @ RBW 1 MHz Ref Level 91.00 depv @ RBW 1 MHz
Att 0dd  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0d8 SWT 60 ms @ VBW 3 MHz Mode Sweep
(@ 1Pk Max [@ 1Pk Max
m1[1] 42.36 dBpVY| M1[1] 2.79 dBpVY|
4.95960 GHz| 4.96110 GHZ|
80 dey 80 dey
70 dep 70 de
60 day 60 dey
S0 dey S0 dey
30 dey 30 day W L N w‘ v Y
20 dBy 20 dgy
10 deys 10 deys
0 day 0 day
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
e — — L [— — — 1
| e | [t ing...
L T | Mea ) Y ) | Measuring...  WRMRLALED W8 i

BL

Note.
1. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 @z to 30 () — Worst case

Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 20 (Worst case)
Horizontal Peak Vertical Peak
Spectrum 3 (0 |18y (x) Spectrum 3  ® (x)
I\‘lalf tovel 900 dUB:: SWT 48 ms : 523 ;m:j Mode Sweep if{ tovel 9200 ﬂDBt‘;: SWT 48 ms : cz‘x ;m:: Mode Sweep

(@ 1Pk Max

(@ 1Pk Max

80 dBy

70 dey

60 dBy!

50 dap

40 dep)

S0 day!

40 day

20 dys

10 dBy

0 dBy!

0 dBy!

Start 18.0 GHz 10001 pts Stop 30.0 GHz
e — —

10001 pts Stop 30.0 GHz

Start 18.0 GHz
Bif

b  Measuring...  ERRNNNILN W6 4 Jj ) Measuring... m‘m
Note.
No spurious emission were detected above 18 (k.
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3.5. Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure

Band edge

ANSI C63.10-2013 - Section 11.11

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
Set the RBW = 100 kiz

Set the VBW = [3 X RBW].

Detector = Peak

Sweep time = auto

Trace mode = max hold

Allow trace to fully stabilize.

N h WD

Out of band emissions
ANSI C63.10-2013 - Section 11.11

1. Start frequency was set to 30 Mz and stop frequency was set to 25 Gz for 2.4 (Hz frequencies and
40 (flz for 5 Gz frequencies

Set the RBW = 100 kifz

Set the VBW = [3 X RBW].

Detector = Peak

Sweep time = auto

Trace mode = max hold

Allow trace to fully stabilize.

Nookwn

Limit

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kilz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results

Spectrum?2 @ oo Spectrum2 X i
Ref Level -10.00 dBm ® RBW 100 kHz Ref Level -10.00 dBm ® RBW 100 kHz
Att 10d8  SWT 10.1ms @ VBW 300 kHz Mode Sweep Att 10d8  SWT 10.1ms @ VBW 300 kHz Mode Swesp
TOF TOF
@17k Max @15k Max
m1[1] ~66.92 dBm) m1[1] -66.57 dBm)|
957.2760 MHz| 973.4730 MHz|
~26-dBm—{D1 -20.000 dBrm- 20
-30d -30 da!
-40 -40
50 d -50 di
-50 -60
=R M1
80 d -80 d
-90 d -90 d
-100 -100
Start 30.0 MHz 10001 pts Stop 1.0 GHz Start 30.0 MHz 10001 pts Stop 1.0 GHz

S—— — — —

L I ] Measuring... I 4 | L I ] Measuring... ITTIT) ]
Spectrum %’ Spectrum “é’
Ref Level 0.00 dém ® RBW 100 kHz Ref Level 0.00 dBm ® RBW 100 kHz
Att 20dB  SWT 10.1ms @ VBW 300 kHz Mode Sweep Att 20d2  SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF TOF

@17k Max (@ 1Pk Max

mM2[1] -56.62 Ao M1 M2[1] -42.03 dBm)|
2.3744850 GHz| 2.4599950 GHz
-10 1[1] -1.95 dgm| -10 1[1] 2 dBm
2.4022860 (Hz| 2.4422830 GHz|
|20 4B — 5% 600 der 20 dem—t—
-30d -30d r
-40 di ) \ -40 d J \
-50 df ,'h -50 df 1
) ‘ PPN RPN SR (. S — bl il v W I -
s [vosiaimales !
70d -70d
-80 dB -80 d
00 d -90 d
Start 2.3 GHz 10001 pts Stop 2.405 GHz CF 2.442 GHz 10001 pts Span 105.0 MHz
S— — — 1
L L | Measuring... ITTIT) ARE L | Measuring... T 4
Spectrum 3 ®] k2 Spectrum 3 ®] 2
Ref Level -10.00 dém ® RBW 100 kHz Ref Level -10.00 dBm ® RBW 100 kHz
At 10dB  SWT 118ms @ VBW 300 kHz Mode Sweep Att 10d8  SWT 118ms @ VBW 300 kHz Mode Sweep
TOF TOF
@17k Max [@ 1Pk Max
"{‘ | mM2[1] -48.11 dBm| mM2[1] -47.78 dBm)|
= L 4.80370 GHZ| 20 dam—] 4.88360 GHz|
' DY D00 cady M1[1] 2.75 dBm) | =eem=, - (1} 2.40 dBm
5 G 2.40220 GHZ| S5 2.44220 GHz|
-40 = -40 d
M3 r M
s0d -50 di
60 d -60d
aunastat VRN N i T et i
-80 d -80 d
90 d -90 di
-100 -100
Start 1.0 GHz 10001 pts Stop 12.75 GHz Start 1.0 GHz 10001 pts Stop 12.75 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.4022 GHz _ ~2.75 dbm | (™ M1 1 2.4422 GHz | ~2.40 dBm |
m2 1 4.8037 GHz -48.11 dBm M2 1 4.8836 GHz -47.78 dBm
w3 1 7.20514 GHz -51.81 dBm 3 1 7.325 GHz -53.50 dem J
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LE 1Mbps

Spectrum 2 ® %’
Ref Level -10.00 dém @ RBW 100 kHz
Att 10dE SWT 10.1ms & VBW 300 kHz Mode Sweep
TOF
(@ 1Pk Max
Mi1[1] -66.59 dBm|
996.1690 MHz|
20 di
D1 -22.180 dBm
-30 di
-40
-50 d
BLANK
-60
P
1
"
-80 d
90 di
-100
Start 30.0 MHz 10001 pts Stop 1.0 GHz
S— —
I ] Measuring... e 4
Spectrum ‘%’
Ref Level 000 dém @ RBW 100 kHz
Att 20dE  SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF
(@ 1Pk Max
M1 m2[1] -53.43 dBm|
fA 2.48419350 GHz|
-10 d 1[1] -2.18 dBm|
2.48028230 GHz|
-20 d8 -
D1 -22.180 dBmy
-30 [V
“40
60 di S AL L b g dl " TP PP O '..M
-70 di
.80 di
-90 d
Start 2.478 GHz 10001 pts Stop 2.5 GHz
P— —
K ] Measuring... WERED e 4
Spectrum 3 ®] m%’
Ref Level -10.00 dém @ RBW 100 kHz
Att 10dB SWT 118 ms @ VBW 300 kHz Mode Sweep
TOF
@17k Max
R m3[1] -53.46 dBm)|
20 d 7.43890 GHz|
D1 -22.180 dBm M1[1} 3.87 dBm)|
30 di 2.47980 GHz|
-40 d
M2
-50 d
-60 '
m
oatscsil T ety BLANK
.80 dB
-90 d
-100
Start 1.0 GHz 10001 pts Stop 12.75 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4798 GHz -3.87 dbm |
M2 1 4.9611 GHz -47.41 dBm
M3 1 7.4389 GHz -53.46 dBm
K ] Measuring... WERED e 4
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LE 2Mbps

Spectrum?2 @ k2 Spectrum 2  ® i
Ref Level -10.00 dBm ® RBW 100 kHz Ref Level -10.00 dBm ® RBW 100 kHz
Att 10d8  SWT 10.1ms @ VBW 300 kHz Mode Sweep Att 10de  SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF TOF.
@17k Max @15k Max
M1[1] -67.06 dBm) M1[1] -66.70 dBm)|
327.0330 MHz| 943.2120 MHz|
20 D1 -22.040 dBm A 22 510 @
-30d -30 da!
-40 -40
50 d -50 di
-50 60
i M1
sad -80d
-90 d -90 d
-100 -100
Start 30.0 MHz 10001 pts Stop 1.0 GHz Start 30.0 MHz 10001 pts Stop 1.0 GHz

—_ — — - —

L K ] Measuring... I wo 4| L JU ] Measuring... I 4
Spectrum '%’ Spectrum “é’
Ref Level 0.00 dém ® RBW 100 kHz Ref Level 0.00 dBm ® RBW 100 kHz
Att 20dE  SWT 10.1ms @ VBW 300 kHz Mode Sweep Att 20d8 SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF TOF

@17k Max (@ 17k Max

mM2[1] -56.53 dfym M1 m2[1]
2.3843850 @z
-10d 1[1] -2.04 &m| 10 d8 1[1]
2.4020340 iz \
-20 d8m — -20 da!
|- =""—o1 B | D1 -2 ‘
30 !A -30 h -
-40 d f ,‘ -40 d Il IL
-50 50 | \ l |
PR TR Al uly b " | m " gz i e 4 [ ad AUk ..M WNM.‘. .‘1 | l L ol yel
70d 70 d
-80 d -80 d
-90 d -90 d
Start 2.3 GHz 10001 pts Stop 2.405 GHz CF 2.442 GHz 10001 pts Span 105.0 MHz
— — - — 1
L I ] Measuring... I [ 4 | L JU ] Measuring...  WRRAN 4
Spectrum 3 ®] 2 Spectrum 3 ®] 2
Ref Level -10.00 dBm ® RBW 100 kHz Ref Level -10.00 cBm ® RBW 100 kHz
Att 10d8  SWT 118 ms @ VBW 300 kHz Mode Sweep Att 10de  SWT 118ms @ VBW 300 kHz Mode Sweep
TOF TOF
@17k Max (@ 15k Max
A I ™M2[1] -49.42 dBm)| w1 m3[1] -57.11 dBm
4.80250 GHz = 7.32730 GHz|
20 dBM—3; 22 940 dem M1} 2.53 dBm 20 e 5% 510 dm- M1} 5.48 dBm
S5 2.40220 GHz| % 2.44220 GHz|
-40 d -40 d
M2 M2
-50 d -50 di ==
50 -60 1
Mm—‘ww PO L Mu s waw
-80 dB .80 dB:
90 d -90 d
-100 -100
Start 1.0 GHz 10001 pts Stop 12.75 GHz CF 6.875 GHz 10001 pts Span 11.75 GHz
| Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.4022 GHz _ -2.53 dbm | M1 1 2.4422 GHz -5.48 dbm | |
m2 1 4.8025 GHz -49.42 dBm M2 1 4.8836 GHz -48.40 dBm
[ZE] 1 7.2063 GHz -54.27 dBm w3 1 7.3273 GHz -57.11 dém
L by ] Measuring... T ) 4 | L I ] Measuring... lllll= o 7
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LE 2Mbps

2480 Mz

Spectrum 2 ®

(=]

Ref Level -10.00 dém ® RBW 100 kHz

TOF

Att 10d8  SWT 10.1ms @ VBW 300 kHz Mode Sweep

@ 1Pk Max

|

-67.29 dBm)|
979.8750 MHz

m1[1]

-20 df
D1 -22.240 dBm
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=50 d
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90 d
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Spectrum @
Ref Level 0.00 dém ® RBW 100 kHz
Att 20d2  SWT 10.1ms @ VBW 300 kHz Mode Sweep
TOF
(@ 1Pk Max
'A M1 m2[1] -52.99 dBm|
P k« 2.48468840 GHz|
10 df 11[1] -2.24 dBm)|

A

2.48003590 GHz|

! D1 -22,240 dBm

il

N o |

- ikt e oae

BLANK

L il iboiclotatrmicbin]
-70 di
-80 di
-90 d
Start 2.478 GHz 10001 pts Stop 2.5 GHz
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K ] Measuring... WERED e 4
Spectrum 3 ®] m%’
Ref Level -10.00 dBm ® RBW 100 kHz
Att 10dB  SWT 118 ms @ VBW 300 kHz Mode Sweep
TOF
@ 1Pk Max
" 1 ™M3[1] -57.98 dBm)
_— 7.43800 GHz
D1 -22.240 dém m1[1} 6.57 dBm)
B 2.47980 GHz
-40 di
M2
-50 df

T

-60
> " g@wmw

80 dB:
-90 d
-100
Start 1.0 GHz 10001 pts Stop 12.75 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4798 GHz -6.57 dBm |
M2 X 4.9611 GHz -50.24 dBm
M3 1 7.4389 GHz -57.98 dBm
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3.6. AC conducted emissions
Test setup

EUT 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 iz to 30 Miz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

According to RSS-Gen Issue 5, 8.8, a radio apparatus that is designed to be connected to the public utility
(AC) power line shall ensure that the radio frequency voltage, which 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 Table 3.
Unless the requirements applicable to a given device state otherwise, for any radio apparatus equipped to
operate from the public utility AC power supply either directly or indirectly (such as with a battery charger),
the radio frequency voltage of emissions conducted back onto the AC power lines in the frequency range of
0.15 Miz to 30 MHz shall not exceed the limits shown in Table 3 below. The more stringent limit applies at the
frequency range boundaries.

The conducted emissions shall be measured in accordance with the reference publication mentioned in
Section 3.

o Conducted limit (dBzV/m)
Frequency of Emission (Mk) -
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

LE 1Mbps
Hot Line
100 T .
| Final Result
Frequency | QuasiPeak | Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
80+ (MHz) (dB¥ V) (B4 V) | (dB¥V)| (dB) | Time (kHz) (dB)
L ms)
654000 — 34.04 46. 1. 1 9.000| L 20.,
x 601 I 654000 43.14 — 56. 2. 9.000| L 20..
B T 662000 — 32.64 46. 3. 9.000| L 20..
3 40t [ 6621 42.63 — 56. 3. 9. K 20..
H g % » 5 — 2550 46. 2050 9.000[ L 20,
- 5 37.42 |56 18.58 9.000| L 20.
204 .694 — 2592 46, 20.01 EX K 20.
| 6940 37.16 — 56. 18.8 9. | 20
222000 — 2524 50. 24.7 9.000[ L 20.
0+ 5.222000 33.28 — 60. 26.7 9.000| L 20.
I S S ; R — 24.006000 — 29.77]__50. 202 X 9.000[ L 21.
150k 300 400500 800 M oM 3M 4MSME & 10M 20M  30M 24.006000 3310 —| 60.00] 26501 1000.0 2000111 211
Frequency in Hz
Neutral Line
1001 -
1 Final_Result
Frequency | QuasiPeak | Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
80T (MHz) (dB¥% V) (dB¥iV) | (dB¥iV)| (dB) | Time (kHz) (dB)
+ (ms)
- st 0.662000 36.10 - 56.00 19.90| 1000.0 9.000 | N 20.2
& 0.662000 - 23.79 46.00 22.21 1000.0 9.000 | N 20.2
Z T 1.530000 31.26 - 56.00 24.74 | 1000.0 9.000 | N 20.6
3 a0 1.530000 17.38| 46.00| 28.62( 1000.0 9.000[ N 20.6
3 ] Wl * P - 2.530000 30.01 - 56.00 25.99 [ 1000.0 9.000 | N 20.6
* * 2.530000 - 19.87 46.00 26.13 | 1000.0 9.000 | N 20.6
20 3.178000 - 19.92 46.00 26.08 [ 1000.0 9.000 | N 20.5
1 3.178000 28.45 - 56.00 27.55( 1000.0 9.000 | N 20.5
i 5.242000 20.85| 50.00| 20.15] 1000.0 9.000[ N 20.1
0 5.242000 28.83 - 60.00 31.17 [ 1000.0 9.000 | N 20.1
t ——t—t—t— t t —t—tt— t 1 24.002000 - 26.68 50.00 23.32( 1000.0 9.000 | N 21.1
150k 300 400500 800 1M M 3M 4M SM 6 8 10M 20M  30M 24.002000 29.27 - 60.00 30.73 [ 1000.0 9.000 | N 21.1
Frequency in Hz
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LE 2Mbps
Hot Line
100 R
1 Final_Result
a0+ Frequency | QuasiPeak | Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dB¥ V) (dB¥V) | (dB¥iV)| (dB) Time (kHz) (dB)
T (ms)
- 60+ 0.650000 - 33.52 46.00 12.48 | 1000.0 9.000{ L1 20.2
—_—
& 0.650000 42.58 56.00 13.42 | 1000.0 9.000( L1 20.2
z T T L I T L I I T N 0.662000 - 32.69 46.00 13.31] 1000.0 9.000| L1 20.2
T 40+ » » 0.662000 42,63 56.00 13.37 | 1000.0 9.000{ L1 20.2
E & » 1.550000 - 25.67 46.00 20.33| 1000.0 9.000{ L1 20.6
T 1.550000 37.42 56.00 18.58 | 1000.0 9.000( L1 20.6
204 1.618000 - 25.92 46.00 20.08 | 1000.0 9.000( L1 20.6
1 1.618000 37.46 56.00 18.54 | 1000.0 9.000{ L1 20.6
5.138000 - 24.65 50.00 25.35| 1000.0 9.000( L1 20.1
ot 5.138000 33.38 60.00 26.62 | 1000.0 9.000( L1 20.1
; I S A ; I N A ; | 24.002000 2998 50.00] 20.02] 1000.0 9.000( 11 211
150k 200 400500 800 1M M 3M AMEMG 8 10M oM 30M 24.002000 33.28 —]60.00] 26.72] 1000.0 9.000] L1 21.1
Frequency in Hz
Neutral Line
00T .
| Final_Result
Frequency | QuasiPeak | Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
80T (MHz) (dB¥ V) (dB¥i V) | (dB¥iV)| (dB) | Time (kHz) (dB)
L (ms)
0.650000 36.66 = 56.00 19.34 | 1000.0 9.000 | N 20.2
3 S0T ::: ¢ 1 i 0.650000 - 24.86| 46.00| 21.14| 1000.0 9.000 | N 20.2
° T 1.330000 == 15.99 46.00 30.01 | 1000.0 9.000 |N 20.5
3 a0+ 1.330000 30.38 - 56.00 25.62 | 1000.0 | 9.000 | N 20.5
H f * 1.622000 - 17.99 46.00 28.01 | 1000.0 9.000 | N 20.6
- * * * $ 1.622000 31.79 = 56.00 24.21 | 1000.0 9.000 | N 20.6
20+ 3.182000 - 20.08 46.00 25.92 | 1000.0 9.000 | N 20.5
L 3.182000 28.67 - 56.00 27.33 | 1000.0 9.000 | N 20.5
5.174000 - 20.76 50.00 29.24 | 1000.0 | 9.000 | N 20.1
oT 5.174000 28.88 == 60.00 31.12 | 1000.0 9.000 | N 201
H bt H PR S S H i 24.006000 - 26.41| 50.00 | 23.59| 1000.0 9.000 | N 211
150k 300 400 500 800 1M M 3M AM 5M & 8 10M 20M  30M 24.008000 28.96 - 60.00 31.04 | 1000.0 9.000 | N 211
Frequency in Hz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. Cz_;lllbratlon Cetlloralie
interval due.
Spectrum Analyzer R&S FSV40 101725 1 year 2022.06.18
8360B Series Swept HP 83630B 3844A00786 1year 2022.01.15
Signal Generator
SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2022.01.15
Power Meter Anritsu ML2495A 2010001 1 year 2022.04.29
Pulse Power Sensor Anritsu MA2411B 1911111 1 year 2022.04.29
Attenuator Mini-Circuits BW-S10-2W263+ 1 1 year 2022.01.18
Attenuator 6806.17.A HUBER+SUHNER - 1 year 2022.11.02
Loop Antenna Schwarzbeck FMZzB1513 225 2 years 2023.01.18
BILOG ANTENNA Schwarzbeck VULB 9168 9168-461 2 years 2022.12.22
Horn Antenna AH SAS-571 414 1 year 2022.01.22
Horn Antenna SCHWARZBECK BBHA9170 9?7802?0 1 year 2022.01.18
. SONOMA
Amplifier INSTRUMENT 310N 401123 1 year 2022.06.07
PREAMPLIFIER 8449B HP 3008A00538 1 year 2022.06.21
EMI Test Receiver R&S ESU26 100552 1 year 2022.04.01
DC Power supply Agilent 6632B MY43004090 1 year 2022.06.21
BROADBAND
AMPLIFIER SCHWARZBECK BBV9721 PS9721-003 1 year 2022.01.19
LISN ENV216 R&S 101787 1 year 2021.12.29
EMI TEST RECEIVER ESR3 R&S 101783 1 year 2022.01.15
PULSE LIMITER ESH3-22 R&S 101915 1 year 2021.12.29
Peripheral devices
Device Manufacturer Model No. Serial No.
NoteBook LG Electronics. LG15N54 411NZJV044052
. LITE-ON TECHNOLOGY
NoteBook DC Power Unit (CHANGZHOU)CO., LTD PA-1900-14 N/A
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Appendix B. Test setup photos

Radiate Conducted

T

BLANK

gl

The end of test report.
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