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1. General information

Applicant: LG Electronics USA

Applicant address: 1000 Sylvan Avenue Englewood Cliffs, NJ 07632 USA
Test site: KES Co., Ltd.

Test site address:

FCC rule part(s):
FCC ID:

Test device serial No.:

C-3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
15.247
BEJ-EBR81777301
Xl Production [] Pre-production [] Engineering

1.1. EUT description

Equipment under test
Frequency range
Model:

Modulation technique
Number of channels
Antenna specification

Power source

Zigbee Module

2405 Mtz ~2480 Mi
EBR81777301

OQPSK

16

PCB Antenna, Peak gain: 2.4 dBi
DC5.0V

1.2. Test configuration
The LG Electronics USA Zigbee module FCC ID: BEJ-EBR81777301 was tested per the guidance of

KDB 558074 D01 v03r05. ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated
spurious emissions testing and AC line conducted testing.

1.3. Frequency/channel operations

Ch. Frequency (M)
11 2 405

18 2 440

26 2480
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1.4. Accessory information

Applicant Equipment Manufacturer Model Power source

1.5. Device modifications
N/A

1.6. Derivation model information
N/A

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The test results in the report only apply to the tested sample.

KES-P-5101-14 Rev. 1 KES



s

KES Co., Ltd.

C-3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Test report No.:

KES-RF-17T0016
Page (6 ) of (35)

2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth and 99% occupied bandwidth Pass
15.247(b)(3) Peak 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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3. Test results

3.1. 6 dB bandwidth

Test procedure

KDB 558074 D01 v03r05 — Section 8.1 or 8.2
Used test method is section 8.1.

Section 8.1
1. RBW = 100 K.
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 WD

Section 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 Mz, 2 400 ~
2 483.5 Mz, and 5 725 ~ 5 850 Mz bands. The minimum 6 dB bandwidth shall be at least 500 kllz.
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Test results

Frequency (Mk)

6 dB bandwidth(ME)

Limit(Mk)

2405

0.839

2 440

0.854

2480

0.839

0.5
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3.2.
Test procedure
ANSI C63.10-2013

Limit
None; for reporting purpose only.

Test results

99% occupied bandwidth

Frequency (M)

99% occupied bandwidth(Mk)

Limit(Mk)

2 405

1.997

2 440

1.997

2 480

1.997
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N/A
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3.3. Peak output power
Test procedure
KDB 558074 D01 v03r05 — section 9.1.1 or 9.1.2

Used test method is section 9.1.1.

Section 9.1.1
This procedure shall be used when the measurement instrument has available a resolution bandwidth that is gr
eater 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

PN R WD =

Section 9.1.2

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.

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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Test results

Frequency (M) Peak output power(dBm) Limit(dBm)

2 405 1.58
2 440 1.83 30
2480 1.29
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34. Power spectral density
Test procedure
KDB 558074 D01 v03r05 — section 10.2

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW : 3 kiz < RBW = 100 Kz

Set the VBW > 3 X RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level.

10 If measured value exceeds limit, reduce RBW(no less than 3 kilz) and repeat.

o R R S

Limit

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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Test results
Frequency (M)

2 405 -6.80
2 440 -7.04 8

PSD (dBm) Limit(dBm)

2480 -1.59
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3.5. 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 Mz Emissions.

Turn Table

EUT

r—— ? Coaxial

Power Cable 0.8m —Cable

2 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

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

| e—

i Antenma
H
H
H

- ower

EUT | N 4.!...._...... p Horn
Y antenna
i /
( B Spectrum
| I_‘ A, analyzer
i i -
[ N

Turntable i Im \
Sm
WE
r Pre-amp OO

Test procedure below 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.

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

4. 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 (lz:
Span = wide enough to fully capture the emission being measured
RBW =100 ki
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
2. Spectrum analyzer settings for f =1 (lz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 i
VBW = 3 M
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

PUELEe

SISISICISACS
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3. Spectrum analyzer settings for f =1 (Hz: Average (duty cycle variations are less than 2 percent)
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M

VBW = 3 x RBW

Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may require
increasing the number of points in the sweep or reducing the span. If this condition cannot be
satisfied, then the detector mode shall be set to peak. Detector function = peak

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

Sweep time = auto.

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.

CIZAC)S

SRS

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

Where:
Fs = Distance factor in dB
Dn = Measurement distance in meters
D, = Specification distance in meters

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

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

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

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

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

6. 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.

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

respective limits were not reported.

A
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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 2 400 / F(kHz)
0.490 ~ 1.705 30 24 000 / F(ktz)

1.705 ~ 30.0 30 30
30 ~ 88 3 100%*
88 ~ 216 3 150%*

216 ~ 960 3 200%*
Above 960 3 500

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

15.231 and 15.241.
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Duty cycle

Regarding to KDB 558074 D0O1_v03r05, 6.0, the maximum duty cycles of all modes were investigated and
set the spectrum analyzer as below.
Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or

average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and
the number of sweep points across duration T exceeds 100.

Ton time Period Duty cycle Duty cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
0.797 2.609 0.305 30.5 5.16
Note.

1. Duty cycle (Linear) = T, time/Period
2. Duty cycle(%) = (Tx on time / Tx on + off time) x 100

3. DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

Middle channel

Spectrum 4 (X

=)

Ref Level 10.75 dem Offset 10.75 dB @ RBW 1 MHz
Att 20 dB @ SWT 10 ms & VBW 1 MHz
SGL
@ 1Pk Clrw
a1 D3[1] -0.58 dB
D3 2.6087 ms|
0.dBr M1[1] 1.65 dBm
$.1159 ms|
-10 dpm
-20 dBrm
-30 dBm
-40 dbr
-50 dBm
m PO MU i bl A R SR N [ e
-60 dBem —~
-70 dBm
-80 dBm
CF 2.44 GHz 691 pts 1.0 ms/
Marker
Type | Ref | Trc | Stimulus | Response | _Function | Function Result |
N1 1 3.1159 ms | 1.65 dém |
D2 N1 1 797.1 ps -58.73 dB |
D3 N1 it 2.6087 ms -0.58 dB |
" d —
R
eady ERRNRNRN 0 y
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Test results (Below 30 M)

Mode:

Distance of measurement:

Channel:

Zigbee

3 meter
18 (Worst case)

Level

(dBuV)

Frequency

(Mz)

CF
(dB)

Ant. Pol.
(H/V)

Fa
(dB)

Field strength
(dBN/m)

Limit

(dBV/m)

Margin
(dB)

No spurious emissions were detected within 20 dB of the limit

Att 0dB  SWT 2.1ms @ VBW

100 kHz  Mode Auto FFT Att 0dB  SWT 2.1 ms @ VBW

. .
Horizontal Vertical
Spectrum _%’ Spectrum “é’
Ref Level 57.00 dBpv @ RBW (6dB) 200 Hz Ref Level 57.00 dBuv @ RBW (60B) 200 Hz
jo Att 0ds  SWT 13.4ms @ VBW 3kHz Mode Auto FFT po_Att 0de  SWT 13.4ms @ VBW 3kHz  Mode Auto FFT
(@ 1Pk View [@ 1Pk View
m1[1] -2.60 dBpV| m1[1] -1.24 dBpY]
50 dey 94.600 kHz 50 dep 94.600 kHz|
40 dey 40 dey
30 dBy 30 dey
20 day 20 dey
10 day 10 day
0 dBy! v 0 dBy) -
Poriutiam, H [Tt b, ﬂ
203800 Y, SV TN ) 10 dopve A a oot L A R Y )
h a AT L = v % o Eyr——reTe LG o P A A AT
-20 dey -20 dey!
-30 dey -30 dey!
-40 day -40 dBy
Start 9.0 kHz 691 pts Stop 150.0 kHz Start 9.0 kHz 691 pts Stop 150.0 kHz
Marker Marker
Type | Ref | Trc | Stimulus |__Function | Function Result | Type | Ref | Trc | Stimulus |__Function | Function Result |
M1 1 94.6 kHz -2.60 dBpV. M1 1 94.6 kHz -1.24 dBpV
by ] Measuring... m ARE bid ] Measuring... ﬁl.l' W 4
Spectrum 2 ®] k2 Spectrum2 @ 7
Ref Level 67.00 depv @ RBW (60B) 9 kHz Ref Level 67.00 dBpv @ RBW (60B) 0 kHz

100 kHz _ Mode Auto FFT

@17k View [@ 1Pk View
60 dBys 60 dB)
50 dep 50 dep
40 dBy 40 dBy
30 deys 30 dey
20 dey 20 dey
10 dey 10 dep
‘é““g:“wwwmw sl bt AT AP RN A b s sl b s :‘;W“l 11 TN VCETRTIN MR L) 1, Ao ool sttt g, 3 b sh aleals
10 dey 10 day
20 dBus -20 dBut
-30 dep! -30 dey
Start 150.0 kHz 691 pts Stop 30.0 MHz Start 150.0 kHz 691 pts Stop 30.0 MHz
[Marker )| Marker
J..\ J i WD 8 7 L T\ | Measuring... m
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Test results (Below 1 000 M)

Mode: Zigbee
Distance of measurement: 3 meter
Channel: 18 (Worst case)
. .
Horizontal Vertical
. Level (dBuV/im) oo Level (dBuVim)
70| 70|
60 60
FCCCLASS-B FCCCLASS-B
£
» !
49 = W
5 =
12
30 3 4
20,
10|
30  100. 200. 300. 400, 500. 600. 700. 800. 900. 1000 30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz) Frequency (MHz)
Read Ant Cable Preamp Limit Over
Freq Level Level Factor Loss Factor Line Limit Remark Pol/Phase Read Ant Cable Preamp Limit Over
Freq Level Level Factor Loss Factor Line Limit Remark Pol/Phase
MHz dBuV/m dBuV dB/m dB dB dBuV/m dB
MHz dBuV/m dBuV dB/m dB dB dBuV/m dB
1 57.16 28.58 14.80 13.85 ©.73 0.00 40.00 -11.42 horizontal
2 137.67 32.53 23.25 8.9 1.19 0.00 43.50 -10.97 horizontal |1 45.52 31.65 17.26 13.74 0.65 ©0.00 40.00 -8.35 vertical
3 218.18 34.51 21.39 11.68 1.44 0.00 46.00 -11.49 horizontal |2 57.16 31.99 18.21 13.05 ©.73 0.00 40.00 -8.01 vertical
4 363.68 34.79 17.96 14.86 1.97 0.00 46.00 -11.21 horizontal |3 100.81 27.19 14.65 11.52 1.2 0.80 43.50 -16.31 vertical
5 480.08 38.45 19.35 16.82 2.28 0.0 46.00 -7.55 horizontal |4 232.73 29.07 15.58 11.98 1.51 0.0 46.00 -16.93 vertical
6 560.59 39.65 18.65 18.43 2.57 0.00 46.00 -6.35 horizontal (5 480.08 36.23 17.13 16.82 2.28 0.00 46.800 -9.77 vertical
7 579.99 40.01 18.59 18.86 2.56 ©0.00 46.80 -5.99 horizontal |6 560.59 39.42 18.42 18.43 2.57 0.00 46.00 -6.58 vertical
9 998.06 49.70 23.59 22.57 3.54 0.00 54.00 -4.30 horizontal
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Test results (Above 1 000 Mk)

Mode: Zigbee

Distance of measurement: 3 meter

Channel: 11

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

(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBuV/m) (dB)
2333.26 51.33 Peak H 2.50 - 53.83 74.00 20.17
2333.08 50.82 Peak \% 2.50 - 53.32 74.00 20.68
1840.80 51.89 Peak H -0.05 - 51.84 74.00 22.16
2277.90 51.01 Peak \% 2.33 - 53.34 74.00 20.66
4813.00 60.15 Peak H 8.70 - 68.85 74.00 5.15
4813.00 38.80 Average H 8.70 5.16 52.66 54.00 1.34
4813.00 61.54 Peak v 8.70 - 70.24 74.00 3.76
4813.00 37.47 Average \Y% 8.70 5.16 51.33 54.00 2.67
7222.00 48.83 Peak H 10.67 - 59.50 74.00 14.50
7222.00 29.34 Average H 10.67 5.16 45.17 54.00 8.83
7222.00 50.51 Peak \% 10.67 - 61.18 74.00 12.82
7222.00 29.63 Average \% 10.67 5.16 45.46 54.00 8.54
12020.00 40.77 Peak H 17.81 - 58.58 74.00 1542
12020.00 26.65 Average H 17.81 5.16 49.62 54.00 4.38
12020.00 48.36 Peak \% 17.81 - 66.17 74.00 7.83
12020.00 28.72 Average \% 17.81 5.16 51.69 54.00 2.31
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 2 @]_ g Spectrum2  (® k3
Ref Level 107.00 depv & RBW 1 MHz Ref Level 107.00 depv @ RBW 1 MHz
Att 20dB  SWT 17 ys & VBW 3 MHz  Mode Auto FFT Att 20dB  SWT 17 ys & VBW 3 MHz Mode Auto FFT
@ 1Pk View @ 1Pk View
Ma[1) 51.33 dBpV| ma[1) 50.82 dBpV|
100 dBy! 2 60 GHz| 100 déy! 3080 GHz|
m1[1] { 45.87 dBpY| Mm1[1] 45.52 dBpV|
90 | 2310000 GHz| 90 ?TIUUUU GHz
80 f‘ 1 80 {' \
70 dey f 70 ( y
60 = / 60 di N
s X LI p—— . 2 ; J X
praway A YU SRS L W AU VYR PP SN v W v oy vit 7 NNV PV | ¥ AV P O NP N PN SPEON S PN YT S
40 day! 40 doy
30 dBy 30 day!
20 20
pu F2 fi =
10 dBpvEr l 10 dopv |
CF 2.36 GHz 691 &s Span 120.0 MHz CF 2.36 GHz 691 E Span 120.0 MHz
Marker Marker
Type | Ref | Trc| Stimulus |__Response | Function | Function Result | Type | Ref | Trc| Stimulus | |__Function__| Function Result |
M1 1 2.31 GHz 45.87 dBpv | M1 1 2.31 GHz 45.52 dBpv
M2 1 2.39 GHz 43.85 dBpV M2 7! 2.39 GHz 44.70 dBpv
M3 1 2.33326 GHz 51.33 dBpV M3 1 2.33308 GHz 50.82 dBpY
)i " Measuring... BEnD W /] )il T Teasurnor, . GINRRERED W8 m,_m,_,’, i

Horizontal // Peak for 1 0z to 3 @k

Vertical // Peak for 1 Gz to3 Gk

( )

)

Spectrum ] _%’ Spectrum ] “é‘
Ref Level 107.00 depV @ RBW 1 MHz Ref Level 107,00 depv @ RBW 1 MHz
Att 20d8  SWT 2ms @ VBW 3 MHz Mode Auto Sweep Att 20d8  SWT 2ms @ VBW 3 MHz Mode Auto Sweep
@17k View [@ 1Pk View
mi[1] 51.89 dBpV] Mal1] 51.01 dBpY
100 dBy 1.84080 GHz 100 dBp! 2.27790 GHz|
m1[1] 50.05 dBpY
90 days 90 d8y 2.16500 GHz|
80 d
80 dey .
70 dey
70 dep!
60 dep
60 dap! M2 M3
11 d v h 4
50 d ¥ V2 OOV TYBPYPRPPY R WFYRTIE T TV W7 WYY ! FIGTT VYWY BELEY YY LTV (1 TP AP YV e
LS Y ST PO YT Y TR SO X WO 1Y PR O VT TV PP TS VYV 6
40 dey
30 dep
30
¥ 20 dey
20 dey 10 dBp!
» Start 1.0 GHz 691 pts Stop 3.0 GHz
el Marker
Sthtiochy SoXjes Sep3.0ohz Type | Ref | Trc | stimulus | |__Function | Function Result |
Marker | Y 2.165 GHz | 50.05 dBpv | |
Type | Ref | Trc | Stimulus |__Function | Function Result | m2| | 2.2026 GHz 50.97 dBpV
M1 1 1.8408 GHz 51.89 dBpV. | M3 1 2.2779 GHz 51.01 dBpv
Teacurng GRLNNNNND WG ln,.ﬂ,n',!,!‘ ARE Teasarmo.. QUL W 01436 7

Note.

1. Average test was not performed because peak result is lower than the the average limit.
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Horizontal // Peak for 3 Gz to 18 (liz

Vertical // Peak for 3 (iz to 18 Gz

=
Spectrum o Spectrum :%’
Ref Level 97,00 dBpY @ RBW 1 MHz Ref Level 97,00 dBuV @ RBW 1 MHz
Jo_att 0dB  SWT 45ms @ VBW 3MHz Made Auto Sweep lo_att 0d2  SWT 45ms @ VBW 3 MHz Mode Auto Sweep
(@ 1Pk Max [@ 1Pk Max
Mi[1] 60.15 dBpV] m3[1] 48.36 dBpY
90 dByf 4.8130 GHZ| 90 dy 12.0200 GHz|
m2[1] 18.83 dBpY m1[1] 61.54 dBpY|
80 dy 7.2220 GHz 80 dgy! 4.8130 GHz|
70 dap! 70 deyl
M1 M1
60 dey 60 dey
M2 M2 i
50 dey 50 dey - -
M3
90 dBy PN T SRR - i dapat syt | - -
H = = 7 a " TN vy
b e TN o, AW e e Mot Wiy RN ST PP ey, VAaelg B maers
30 dey 30 dep
20 day 20 dey
10 dey 10 dBy
0 dBy 0 Byt
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
Type | Ref | Trc | Stimulus. | | nction | Function Result | Type | Ref | Trc | Stimulus | |__Function | Function Result |
M1 [ 1 4.813 GHz 60.15 dBpY | M1 1 4.813 GHz | 61.54 dBpv |
m2 1 7.222 GHz | 48.83 dBpv M2 1 7.222 GHz 50.51 dBpv
M3 1 12.02 GHz 40.77 dBpV M3 1 12.02 GHz 48.36 dBpY
L I Measuring... QUANAN E = ln"ui.‘!!’s 4 | L I Measuring... a = g

Horizontal // Average for 3 Gz to 18 Gifz

Vertical // Average for 3 Gz to 18 Gz

Spectrum

52 Spectrum i
Ref Level 97.00 dBpv * RBW 1 MHz Ref Level 97.00 dBpv * RBW 1 MHz
o Att 0dE  SWT 45ms » VBW 3 MHz Mode Auto Sweep o Att DdB  SWT 45ms » VBW 3 MHz Mode Auto Sweep
Count 100/100 Count 100/100
@ 1”m AvgPwr (@ 1m AvgPwr
™m3[1] 26.65 dBpV) m3af1] 28.72 dBpV|
90 dBy 12.0200 GHz| 90 dBy 12.0200 GHz|
mi[1]) 38.80 dBpV| m1[1] 37.47 dBpVY|
80 dep! 4.8130 GHz| 80 dBy) 4.8130 GHz|
70 dBp 70 dByi
60 dBy 60 dBy
50 dep S0 dBy
40 dBp ¥ 40 B Y
= 1 i - - e
0 dBL = e 0 BV Ff
- — g = = P — N
e AT A A I W et T . P A PN
20 ey 20 dp
10 dBy 10 dBy
0 dey 0 deys
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
arker Marker
Type | Ref | Trc | Stimulus | |__Function | Function Result | Type | Ref | Trc | Stimulus | __Response | Function | Function Result |
ML 1 4.813 GHz 36,60 dBpv M1 1 4.813 Ghz 37.47 depv
M2 1 7.222 GHz 29.34 depv M2 1 7.222 GHz 29.63 depv
M3 1 12.02 GHz 26.65 dBuv M3 1 12.02 GHz 28.72 depv
— e — - T A
L b, 7 Measuring.. QEAANRLLD W ez 4 L J{ Measuring...  WANALLAD wosa

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The test results in the report only apply to the tested sample.

KES-P-5101-14 Rev. 1

KES

A4



s

KES Co., Ltd.
C-3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, Korea

Test report No.:
KES-RF-17T0016

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (24) of (35)
www.kes.co.kr
Mode: Zigbee
Distance of measurement: 3 meter
Channel: 18
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBgN/m) (dB)
1837.90 51.72 Peak H -0.08 - 51.64 74.00 22.36
2246.00 51.31 Peak \'% 2.24 - 53.55 74.00 20.45
4878.00 62.37 Peak H 8.80 - 71.17 74.00 2.83
4878.00 38.63 Average H 8.80 5.16 52.59 54.00 1.41
4878.00 59.83 Peak \" 8.80 - 68.63 74.00 5.37
4878.00 38.55 Average \'% 8.80 5.16 52.51 54.00 1.49
7309.00 50.34 Peak H 10.96 - 61.30 74.00 12.70
7309.00 29.54 Average H 10.96 5.16 45.66 54.00 8.34
7309.00 55.47 Peak \" 10.96 - 66.43 74.00 7.57
7309.00 29.53 Average \" 10.96 5.16 45.65 54.00 8.35
12193.00 38.24 Peak H 19.21 - 57.45 74.00 16.55
12193.00 24.16 Average H 19.21 5.16 48.53 54.00 5.47
12193.00 44.31 Peak \" 19.21 - 63.52 74.00 10.48
12193.00 25.45 Average \" 19.21 5.16 49.82 54.00 4.18
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Horizontal // Peak for 1 Gz to 3 (iz

Vertical // Peak for 1 Gz to 3 Gz

( Spectrum

L b

easorng " GINRNRNND W8 100039

o Spectrum I:%:l
Ref Level 107.00 dBpv @ RBW 1 MHz Ref Level 107.00 depy @ RBW 1 MHz
At 20d8  SWT 2ms @ VBW 3 MHz _Mode Auto Sweep Att 20d8  SWT 2ms @ VBW 3 MHz _Mode Auto Sweep
(@ 1Pk view @17k View
m1[1] 51.72 dBpV| m3[1] 51.31 dBpV|
100 dBys 1.83790 GHz| 100 dey 2.24600 GHz
mi[1] 51.29 dBpv)|
90 day 90 dey 2.07810 GHz
80 dBy 80 dap
70 di
70 deys "
60 dey
60 dBp! Mimz | M3
M1 50 days ry Y
5 days Y i ottt s Aol st s Jpraneabl b ot tofsonn]
8 PR YUY BT VY PP AYOYE Py SR v Y s et vty ey e vy Y DR
40 dey
30 dBy
30 df
¥ 20 dey
20 dey 10 dey!
Start 1.0 GHz 691 pts Stop 3.0 GHz
SO Marker
Start 1.0 GHz 591 pts Stop 3.0 GHz Type | Ref | Trc | Stimulus | |__Function | Function Result |
IMarker | M1 1] 2.0781 GHz §1.29 dBpvV |
Type | Ref | Trc | Stimulus | | nction | Function Result |l m2| 1 2.1302 GHz | 50.86 dBUY
1 1 1.8379 GHz 51.72 dBuY M3 1 2,246 GHz2 51.31 dBpv

L )l

Neasurmo W o) 100882/

Horizontal // Peak for 3 Gz to 18 @k

Vertical // Peak for 3 @ to 18 (z

Spectrum v Spectrum k2
Ref Level 97.00 dBpv ® RBW 1 MHz Ref Level 97.00 dBpv  RBW 1 MHz
o att 0B SWT 45 ms w VBW 3 MHz _Mode Auto Sweep o At 0GB SWT 45ms @ VBW 3MHz _Mode 4uto Swasp
[@ 17k Max [0 17k Max
mi[1] 62.37 dBpv] mi[1] 59.83 dBpV|
90 dey 4.8780 GHz 0 dey 4.8780 GHz|
m2[1) 50.34 dBpV) m2[1]) 55.47 dBpVv)
80 dBp 7.3090 GHz| 80 dBy 7.3090 GHZ|
70 dBya 70 dBya
M1
M1
60 deys 60 deys R
M2
S0 dBy ¥ 50 dByi —
o 13 pv vl .
RS U N | N N * . et nee L1
w MM, Lo Y BT L ST (e S s
30 deyd 30 day =
20 dey 20 dBy
10 dBy 10 dBy
0 dBy 0 dBy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker ] Marker
Type | Ref | Trc | Stimulus |__Response | Function | Function Result | Type | Ref | Trc | Stimulus | |__Function | Function Result |
ML 1 4.878 GHz 62.37 dbpv M1 1 4.878 Ghz 59,63 depv
M2 1 7.309 GHz 50.34 dBpv M2 1 7.309 GHz 55.47 depy
M3 1 12.193 GHz 38.24 dBpY M3 1 12.193 GHz 44.31 dBuV
T e T -
L b T Feasirna- U W8 Cann § Dj T Feasuring QUMD e vae

Horizontal // Average for 3 Gz to 18 Gz

Vertical // Average for 3 Gz to 18 (z

Spectrum k2 Spectrum né;"
Ref Level 97.00 BpY « RBW 1 MHz Ref Level 97.00 dBpY  RBW 1 MHz
Jo Att 0GB SWT 45ms @ VBW 3MHz  Mode Auto Sweep o Att 008 SWT 45ms @ VBW 3MHz  Mode Auto Sweep
Count 100/100 Count 100/100
[@17m AvgPwr [@1~m AvgPwr
mi[1] 38.63 dBpV| Mi[1] 38.55 dBpV|
90 dep! 4.8780 GHz| 90 dBy 4.8780 GHz|
m2{1] 29.54 dBpv| m2[1] 29.53 dBpv|
80 dBy 7.3090 GHz| 80 dBy 7.3090 GHz|
70 deys 70 dey
60 dey 60 days
50 ey 50 dy
M1 M1
40 dBy 40 dBy
M2 2|
40 deiv "l e s am »l 3! 5
" - ~— ~
ST A SN A N Al FA e
20 ey 20 days
10 deys 10 dey
0 dB 0 dey
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
IMarker Marker |
Type | Ref | Trc | Stimulus | |_Function | Function Result | Type | Ref | Trc | stimulus | |__Function | Function Result |
M1 1 4.876 GHz 38.63 dBpv M1 1 4.878 GHz 38.55 dBpv
M2 1 7.309 GHz 29,54 depv M2 1 7.309 GHz 29,53 depv
M3 1 12.193 GHz 24.16 dBpV M3 1 12.193 GHz 25.45 dBpv
T
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Mode: Zigbee
Distance of measurement: 3 meter
Channel: 26

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBgN/m) (dB)
2483.50 50.90 Peak H 2.94 - 53.84 74.00 20.16
2483.50 49.68 Peak \'% 2.94 - 52.62 74.00 21.38
1840.80 52.48 Peak H -0.05 - 52.43 74.00 21.57
2196.80 51.10 Peak \" 2.10 - 53.20 74.00 20.80
4965.00 63.75 Peak H 8.94 - 72.69 74.00 1.31
4965.00 38.43 Average H 8.94 5.16 52.53 54.00 1.47
4965.00 59.45 Peak \'% 8.94 - 68.39 74.00 5.61
4965.00 36.90 Average \" 8.94 5.16 51.00 54.00 3.00
7439.00 48.85 Peak H 11.39 - 60.24 74.00 13.76
7439.00 29.13 Average H 11.39 5.16 45.68 54.00 8.32
7439.00 54.94 Peak \" 11.39 - 66.33 74.00 7.67
7439.00 32.62 Average \" 11.39 5.16 49.17 54.00 4.83
12389.00 36.45 Peak H 20.73 - 57.18 74.00 16.82
12389.00 23.45 Average H 20.73 5.16 49.34 54.00 4.66
12389.00 42.15 Peak \'% 20.73 - 62.88 74.00 11.12
12389.00 23.62 Average \'% 20.73 5.16 49.51 54.00 4.49
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. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum2  (® o Spectrum2  (® v
Ref Level 107.00 dépv & RBW 1 MHz Ref Level 107.00 déyv * RBW 1 MHz
o Att 10d8  SWT 5.7 ys » VBW 3 MHz  Mode Auto FFT j» Att 10d8  SWT 5.7 ys @ VBW 3 MHz  Mode Auto FFT
@ 1Pk View @ 1Pk Max
Ma[1) 47.22 dBpV| ma[1) 43.13 dBpV|
100 dgy k- \\ 2.4859780 GHz 100 dBy 2.4969180 GHz|
/ \ Mi[1] 50.90 dBpV| — mi[1] 19.68 dBpV|
90 [‘ ! 2.4835000 GHz %0 / \ 2.4835000 GHz
80 80 7 \
70 dBys / 70
60 | \ 60d - A
/ i - 4 i
P e = SodeeN M~ M Me
I~ W S I~ ! 3 b N— S~~~y Ny e~
G oy DY, B TP NS g
30 dBy 30 day!
20 20
F2 F2
0 G : 10 g |
CF 2.49 GHz 691 &s SEun 40.0 MHz Start 2.47 GHz 691 E Stop 2.51 GHz
Marker Marker
Type | Ref | Trc| Stimulus | __Response | Function | Function Result | Type | Ref | Trc| Stimulus | |__Function__| Function Result |
M1 1 2.4835 GHz 50,90 dBpv | M1 1 2.483S GHz 49.68 dBpv
M2 1 2.5 GHz 40.01 dBpV M2 7! 2.5 GHz 42.96 dBpv
M3 1 2.485978 GHz 47.22 dBpV M3 1 2.496918 GHz 43.13 dBpV
)i | Measuring... D e =i | )i T Measoring. GINARINND W8 Ty i
. .
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gk
Spectrum ] _%’ Spectrum “é‘
Ref Level 107.00 depv @ RBW 1 MHz Ref Level 107.00 depy @ RBW 1 MHz
Att 20d8  SWT 2ms @ VBW 3 MHz Mode Auto Sweep Att 20d8  SWT 2ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk View @ 1Pk View
™M2[1] 51.48 dBpV| mM3[1] 50.98 dBpV)
I I
100 dep 2.16500 GHz| 100 dBy 2.33000 GHz|
™m1[1]) 52.48 dBpV| mi[1] 50.96 dBpV|
90 dBp! 1.84080 GHz| 90 dB 2.13890 GHz
80 day 80 day
70 dap 70 dep
60 dys 60 dep - 2
11 i M1 MR )
- T Y | 20, "TTEN YRPRTPY Ry | T T o 1 e e ey
w%wmuww‘vvﬂw (SSRPSRIYY 2 FWFIPTTIONY SYTRSPRRE NP FPSSPTTCYS YO 2Ol LY W PSSV N FTPTI R A AR i v Ml L
40 di
40 dey .
30 dey
30 deys
20 dey
20 dey!
10 dBp!
10 dey! Start 1.0 GHz 691 pts Stop 3.0 GHz
Start 1.0 GHz 691 pts Stop 3.0 GHz Marker
Marker Type | Ref | Tre | Stimulus | |__Function | Function Result |
Type | Ref | Trc | Stimulus I | nction | Function Result 1| | Y 2.1389 GHz | 50.96 dBpV | | |
M1 1| 1.8408 GHz 52.48 dBpV m2| 1 2.1968 GHz 51.10 dBpY
M2 1 2.165 GHz 51.48 dBpv | M3 1 2.33 GHz 50.98 dBpv
L b Neacurng. UMM W 'm,.,.,,‘,’, 4| L J{ Nearurng WINNID W ".‘.,?.',’.. 4

Note.
1.

Average test was not performed because peak result is lower than the the average limit.
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Horizontal // Peak for 3 Gz to 18 (liz

Vertical // Peak for 3 (iz to 18 Gz

L )

Measuring... JUANNN E: ln"uin!!" 4

=
Spectrum o Spectrum :%’
Ref Level 97,00 dBpY @ RBW 1 MHz Ref Level 97,00 dBuV @ RBW 1 MHz
Jo_att 0dB  SWT 45ms @ VBW 3MHz Made Auto Sweep lo_att 0d2  SWT 45ms @ VBW 3 MHz Mode Auto Sweep
(@ 1Pk Max [@ 1Pk Max
EERY] 36.45 dBpV] m3[1] 42.15 dBpV]
90 dByf 12.3890 GHz 90 dBy 12.3890 GHz|
m1[1] 63.75 dBpV| m1[1] 59.45 dBpY|
80 dy 4.9650 GHZ| 80 dgy! 4.9650 GHZ|
70 dey T 70 deyl
M1
60 dey 60 dep
M
50 deys 50 day
™
56 b tid e ika - Ay 40 et PEYVN ENAVE Ry B Pt L |
Lo y P
- o 'YW’\"WJW T e AN “uf M H«J‘u‘\h‘ PN, N RN
30 dey 30 dep
20 day 20 dey
10 dey 10 dBy
0 dBy 0 Byt
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
Type | Ref | Trc | Stimulus. | Response | Function | Function Result | Type | Ref | Trc | Stimulus | |__Function | Function Result |
M1 1 4.965 GHz | 63.75 dBpV | M1 1 4.965 GHz | 59.45 BV |
m2 1 7.439 GHz | 48.85 dBpv M2 1 7,439 GHz 54.94 dBpY
M3 1 12.389 GHz 36.45 dBpV M3 1 12,389 GHz 42.15 dBpv

L )l

Measuring...

.« a = w17

Horizontal // Average for 3 (lz to 18 Gifz

Vertical // Average for 3 Gz to 18 Gz

Spectrum 7 Spectrum k2
Ref Level 97.00 dBpv * RBW 1 MHz Ref Level 97.00 dBpv * RBW 1 MHz
o Att 0dE  SWT 45ms » VBW 3 MHz Mode Auto Sweep o Att DdB  SWT 45ms » VBW 3 MHz Mode Auto Sweep
Count 100/100 Count 100/100
@ 1”m AvgPwr (@ 1m AvgPwr
m3[1] 23.45 dBpV| ma[1] 23.62 dBpV|
90 dBy 12.3890 GHz| 90 dBy 90 GHz|
mi[1]) 38.43 dBpV| m1[1] 36.90 dBpVY|
80 dep! 4.9650 GHz| 80 dey 4.9650 GHz|
70 dBp 70 dByi
60 dey 60 dBy
50 dep S0 dBy
M1
40 days x 40 dey -
B . £ - —
~ S e~ A - = R T RN - R— -
4 AN e S M AN e PSS A
20 ey 20 dp
10 dBy 10 dBy
0 dey 0 deys
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
arker Marker
Type | Ref | Trc | Stimulus | |__Function | Function Result | Type | Ref | Trc | Stimulus | |__Function | Function Result |
ML 1 4.965 GHz 38,43 dBpv M1 1 4.965 GHz 36.90 dBpv
M2 1 7.439 GHz 29.13 dépv M2 1 7.439 GHz 32.62 depv
M3 1 12.389 GHz 23.45 dBpv M3 1 12.389 GHz 23.62 dBuV
g e -
L b, 7 Measuring.. QEAANRLLD W o 4 L J{ Heasuring-. WINNNLLD W8 oo
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Test results (18 Oz to 30 Glkz)
Mode: Zigbee
Distance of measurement: 3 meter
Channel: 18
Frequency Level Ant. Pol. CF Fa Field strength Limit Margin
(Mz) (dBiV) H/V) (dB) (dB) (dBiV/m) (dBiV/m) (dB)
No spurious emissions were detected within 20dB of the limit
Horizontal Vertical
Spectrum 2 @ Spectrum 2 [EE]
Ref Level 97,00 dépv & RBW 1 MHz Ref Level 97.00 dépV & RBW 1 MHz
o Att 0dB  SWT 72 ms @ VBW 3 MHz Mode Auto Sweep jo Att 0dB  SWT 72ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 dey! 90 dey
80 dBy! 80 dBy
70 dBy! 70 dB
60 dBy 60 df
S0 day S0 dBy
40 40df
M 4 . " Ly i A A A
50 depfyted b alarid g Mg Aperdicbapiph Aol Pl Ay Soraorniad A Mg B gk{f" b st LA e it el dts e sty AN At I A e, A
20 dBy 20 dBy
10 dBy 10 di
0 dBy! 0 dBy
Start 18.0 GHz 691 pts Stop 30.0 GHz Start 18.0 GHz 691 pts Stop 30.0 GHz
b, T T 4 L Dy T 4
Note.

1. No spurious emission were detected above 18 (lz.
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3.6. Conducted spurious emissions & band edge
Test procedure

Band edge
KDB 558074 D01 v03r05 — Section 11.3

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 kifz

VBW = 300 kiz

Detector = Peak

Number of sweep points = 2 X Span/RBW

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

WP E W=

Out of band emissions
KDB 558074 D01 v03r05 — Section 11.3

1. Start frequency was set to 30 Miz and stop frequency was set to 25 (lz for 2.4 (llz frequencies and
40 (Hz for 5 Gz frequencies (separated into two plots per channel)

2. RBW = 100 ki

3. VBW = 300 kifz

4. Detector = Peak

5. Trace mode = max hold

6. Sweep time = auto couple

7. The trace was allowed to stabilize
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 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

Zigbee

Srecrn o [EC] F] | oo 0 =]

Ref Level 10.75 dém Offset 10.75 dB & RBW 100 kHz Ref Level 10.75 dBm Offset 10.75 dB & RBW 100 kHz
Att 20 dB SWT 18.9 ys @ VBW 300 kHz  Mode Auto FFT Att 20 dB  SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max

m2[1] 56 dBm| I D1[1] 43.20 d8|

998910 GHz| o 2.4210 GHz|
o m1[1] 1.13 dBm)| 0 « Mm1[1] 0.96 dBm)
ﬂ/l 2.4049710 GHz| 2.3970 GHz|
-10 df / -10d
A —io1 -18.880 3 =
20 aBT—° / \ 20 dBm=—x51 20,960 d
30 30

: 7
A - Mu«l gty »wu»l\,ﬁ/uw :\A-M‘I,«W’mh LAidyr o Mtdpivignnd

M
'\J\N'\l‘x

| oo e e AT AT ] | an

-70 -70

-80 df -80 di

CF 2.4 GHz 691 pts Span 15.0 MHz Start 30.0 MHz 691 pts Stop 25.0 GHz
— - # —_— KA #
L | Measuring... L | Measuring... 4

N

Soecrn o () F] | e o m——0) =]

Ref Level 10.75 d8m  Offset 10.75 dB & RBW 100 kHz Ref Level 10.75 dém  Offset 10.75 di & RBW 100 kHz
Att 20dB  SWT  18.9 s @ VBW 300 kHz _Mode Auto FFT Att 20dB  SWT 250 ms @ VBW 300 khz _Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
m1[1] 0.86 dBm| D1[1] 37.00 d8|
M 2.4399780 GHz| 9.7570 GHz|

0 mi[1] 3.30 dBm)|

0
/\/ 2.4330 GH2
-10 di / \ -10 df

ZUdBm—01 -19.140

w | faamr il Y MWMANAANA A -Mn e, MWMMMM~ TN | RSVLLY P D VS S

60
-70 -70
-80 df -80 di

CF 2.44 GHz 691 E(: Span 15.0 MHz Start 30.0 MH2 691 pts Stop 25.0 GHz

N

Srecrn o (] F] | e o 0 =]

Ref Level 10.75 d8m Offset 10.75 dB & RBW 100 kHz Ref Level 10.75 dém Offset 10.75 di & RBW 100 kHz
Att 20dB  SWT  18.9 ys @ VBW 300 kHz _Mode Auto FFT Att 20dB SWT 250 ms @ VBW 300 khz _Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
m2[1] 51.43 dBm| D1[1] 34.49 dp|
2.4861050 GHz|
0 mi[1] 0.30 dBm| 0 mi[1]
2.4799830 GHe|
-10 di \ 10 d
~20-dBm—101 -19.700 20

P . |
/

-50 di -50 df
W)
MFA\ A AN A M A, w"l Mwu MMW Bkt R andadd s aa
60 df | 00
-70 -70
-80 df -80 df

CF 2.4835 GHz 691 pts Span 15.0 MHz Start 30.0 MH2z 691 pts Stop 25.0 GHz
J J e ' T e
L | Measuring... 4 L ) Measuring... 4
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3.7. AC conducted emissions

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 kllz 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.

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

Hot Line
Final_Result

Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBuv) (dBuv) | (dBuV) | (dB) | Time (kHz) (dB)

100 (ms)
0.180000 - 4258 5449 11.91] 1000.0 9.000 | L1 21.0
80 0.180000 60.30 - 64.49 4.19 | 1000.0 9.000 | L1 21.0
0.195000 - 36.37 | 53.82| 17.45| 1000.0 9.000 | L1 20.9
: 0.195000 58.44 | 63.82 5.38 | 1000.0 9.000 | L1 20.9
:;L 601 % 0.250000 - 36.62| 51.76 | 15.14| 1000.0 9.000 | L1 20.9
s - * 0.250000 53.38 | 61.76 8.38 | 1000.0 9.000 | L1 20.9
£ w0l % > 0.510000 - 30.22| 46.00] 15.78 | 1000.0 9.000 | L1 20.6
5 1 bl Py hd g 0.510000 44.00 —--| 56.00| 12.00 1000.0 9.000 | L1 20.6
@ ’ 0.905000 35.77 o 56.00 20.23 | 1000.0 9.000 | L1 20.2
- . 0.905000 - 20.07| 46.00| 2593 1000.0 9.000 L1 20.2
r 1.065000 - 2597 46.00] 20.03 | 1000.0 9.000 | L1 20.2
ot 1.065000 39.41 o 56.00 16.59 | 1000.0 9.000 | L1 20.2
H R S S S A — H H 14.420000 - 2468 50.00 25.32| 1000.0 9.000 | L1 20.0
150k 300 400500 800 1M M 3M AMSME 8 10M 20M  30M 14.420000 29.92 --| 60.00 | 30.08 1000.0 9.000 | L1 20.0
Frequency In Hz 26.310000 3123 —|__60.00| 28.77 | 1000.0 9.000 | L1 204
26.310000 - 25.81 50.00 24.19 | 1000.0 9.000 | L1 204
27.530000 - 25.96| 50.00| 24.04| 1000.0 9.000 | L1 204
27.530000 31.77 - 60.00| 28.23| 1000.0 9.000 | L1 204

Neutral Line
Final_Result

Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBpv) (dBpV) | (dBpV) | (dB) | Time (kHz) (dB)

100 (ms)
T 0.185000 59.03 - 64.26 5.23 | 1000.0 9.000 | N 20.9
0+ 0.185000 - 4192 5426 12.34 1000.0 9.000 [N 20.9
0.250000 - 3490| 51.76| 16.86 | 1000.0 9.000 [N 20.8
< P s 0.250000 50.60 - 6176 11.16 | 1000.0 9.000 [N 208
Z 0T ¢ , ; 2 0.375000 - 2522 48.39| 2317 1000.0 9.000 [N 20.7
2 + . 0.375000 41.01 --| 5839 17.38[ 1000.0 9.000 [N 20.7
3 40+ ® *./'® * 0.540000 43.41 - 56.00 12.59 | 1000.0 9.000 | N 20.5
E a i * " 0.540000 - 28.94 46.00 17.06 | 1000.0 9.000 | N 20.5
¢ EY : ’ 1.115000 38.65 --| 56.00 17.35] 1000.0 9.000 [N 20.1
27 1.115000 e 24.31 46.00 21.69 | 1000.0 9.000 |N 201
i 1.160000 - 24.03 46.00 21.97 | 1000.0 9.000 | N 20.1
ot 1.160000 38.70 --| 56.00 17.30 | 1000.0 9.000 [N 2041
; R A 0 ; A ; ; 14.525000 - 2439 50.00| 25.61 | 1000.0 9.000 | N 20.1
150k 300 400500 800 1M M IM AMSME 8 10M 20M  30M 14.525000 29.57 | 60.00| 30.43] 1000.0 9.000 [N 20.1
Frequancyin Hz 26.305000 - 2448 50.00| 25.52 | 1000.0 9.000 [N 204
26.305000 30.09 - 60.00 29.91 | 1000.0 9.000 | N 204
27.425000 - 26.01 50.00 23.99 | 1000.0 9.000 | N 20.5
27.425000 31.69 --| 60.00 28.31[ 1000.0 9.000 | N 205
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. C?Illitl; l:;i;) n Cali(:)l::.tion
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.06
Spectrum Analyzer R&S FSV30 10076 1 year 2017.07.06
83S6igfalsgéisei‘z)"rpt HP 83630B 3844A00786 1 year 2018.01.23
Sig :a? g:;;?a%or AGILENT E8257C US42340237 lyear | 2017.07.05
Attenuator HP 8494B 2630A12857 1 year 2018.01.19
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.23
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.23
Loop Antenna R&S 22.32152172 i 152 826532 2 years 2017.03.03
Trilog-broadband SCHWARZBECK VULB 9163 9168-713 2 years 2017.05.15
antenna
Horn Antenna E/L 3117 135889 2 years 2018.10.25
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170550 2 years 2017.04.30
High Pass Filter S RUMBNT | WHIS3000-10TT i lyear | 2017.07.04
Low Pass Filter WEINSCHEL WLK1.0/18G-10TT 1 1 year 2017.07.04
Preamplifier SCHWARZBECK BBV-9718 9718-246 1 year 2017.10.14
Broadband Amplifier SCHWARZBECK BBV-9721 PS9721-003 1 year 2018.01.23
EMI Test Receiver R&S ESR3 101781 1 year 2017.05.03
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.24
EMI Test Receiver R&S ESR3 101783 1 year 2017.05.03
LISN R&S ENV216 101137 1 year ;8};858?
Pulse Limiter R&S 03];52%2_1%25 4 101914 1 year 2017.12.13
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook Computer Samsung Electronics Co., Ltd. NT-R519 ZKPA93ES900086Z
Test Board N/A N/A N/A
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