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1. General information

Applicant: Hanwha Techwin Co., Ltd.

Applicant address: 6, Pangyo-ro 319 Beon-gil, Bundang-gu Seongnam-si,
Gyeonggi-do, 13488, Korea

Test site: KES Co., Ltd.

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

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
ISED Registration No.: 23298

FCC rule part(s): 15.247

IC rule part(s): RSS-247

FCC ID: NLMSEP102CRW

IC: 21482-SEP102CRW

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

1.1. EUT description
Equipment under test ~ Wireless Video Baby Camera

Frequency range 2409.5 Mz ~2476 M

Model SEP-102CRW

Modulation technique =~ GFSK

Number of channels 20 ch

Antenna specification ~ Antenna type : Dipole antenna, Peak gain : 1.2 dBi
Power source AC 120 V (AC/DC Adapter)

15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted

15.247(g): The system is designed to comply with all of the regulations in Section 15.247 when the
transmitter is presented with a continuous data (or information) system.

15.247(h): The system does not coordinate it channels selection/ hopping sequence with other frequency
hopping systems for the express purpose of avoiding the simultaneous occupancy of individual hopping
frequencies by multiple transmitters.

Pseudorandom frequency hopping sequence
The channel is represented by a pseudo-random hopping sequence hopping through the 20 RF channels.

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

Example of a 20 hopping sequence in data mode:
12, 14, 03,17, 16, 02, 18, 05, 19, 10, 06, 20, 09, 01, 13, 07, 11, 08, 15, 04
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1.2. Test configuration

The Hanwha Techwin Co., Ltd. Wireless Baby Monitor FCC ID: NLMSEP102CRW,

IC: 21482-SEP102CRW was tested according to the specification of EUT, the EUT must comply with

following standards and KDB documents.

FCC Part 15.247

ISED RSS-247 Issue 2 and RSS-Gen Issue 5
KDB 558074 D01 v05

ANSI C63.10-2013

1.3. Frequency/channel operations
Ch. Frequency (Mk)
01 2409.5
10 2441
20 2476
1.4. Accessory information
Equipment Manufacturer Model Serial No. Power source
1.5. Software and Firmware description

The software and firmware installed in the EUT is version 1.0

1.6.

For all conducted test items :

Measurement results explanation example

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).

=0.72 + 20 = 20.72 (dB)

1.7.

Measurement Uncertainty
Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
OkHz - 30QMHz 4.54 dB
Unc§rta1nty for Radiation emission test 30z - 10 436 dB
(include Fundamental emission)
Above 101z 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2. Summary of tests
Section in Section in
FCC Part 15 RSS-247 & Gen Parameter Test results
- RSS-Gen 6.7 99% occupied bandwidth Pass
15.247(a)(1) RSS-247 5.1(a) 20 dB bandwidth Pass
15.247(b)(1) RSS-247 5.4(b) Output power Pass
15.247(a)(1) RSS-247 5.1(b) Carrier frequency separation Pass
15.247(a)(1)(iii) RSS-247 5.1(d) Number of channels Pass
15.247(a)(1)(iii) RSS-247 5.1(d) Time of occupancy Pass
RSS-2475.5
15.205 15.209 RSS-Gen 8.9, Radiated restricted band and emission Pass
8.10
15.247(d) RSS-2475.5 Conducted spurious emission and band edge Pass
15.207(a) RSS-Gen 8.8 AC conducted emissions Pass
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3. Test results
3.1. 99% Occupied Bandwidth

Test procedure
ANSI C63.10-2013 clause 7.8.7

Test setup
EUT Attenuator Spectrum
analyzer
Test setting
1. Span = approximately 1.5 to 5 times the OBW, centered on a hopping channel
2. RBW =range of 1% to 5 % of the OBW
3. VBW = approximately 3 times RBW
4. Sweep = auto
5. Detector function =
6. Trace = Max hold
Limit
Not applicable
Test results
Frequency(Mk) 99% occupied bandwidth(ME) Limit(ME)
2 409.5 2.569
2 441 2.569 -
2476 2.554
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Test plots

Spectrum
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3.2. 20 dB bandwidth
Test procedure
ANSI C63.10-2013 clause 6.9.2 and 6.9.3

Test setup

EUT Attenuator

Test setting

1. Span = approximately 2 to 5 times the OBW, centered on a hopping channel
2. RBW =range of 1% to 5 % of the OBW

3. VBW = approximately 3 times RBW

4. Sweep = auto

5. Detector function = peak

6. Trace mode = max hold

Limit
Not applicable

Test results

Spectrum analyzer

Frequency (M) 20 dB bandwidth(Mk) Limit(Mtz)
2 409.5 2.533
2 441 2.504 -
2476 2.518
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Test plots

Spectrum Spectrum
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3.3. Output power
Test procedure
ANSI C63.10-2013 - Section 7.8.5

Test setup

Power meter,
Power sensor

EUT Attenuator

Spectrum analyzer

Test setting

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured

VBW = RBW

Sweep = Auto

Detector function = Peak

Trace = Max hold

Allow the trace to stabilize.

Nk W=

Limit

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequenci
es separated by a minimum of 25 kiz or the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater than 125 mW.

According to RSS-247 Issue 2 5.4(b), For FHSs operating in the band 2 400 - 2 483.5 Miz the maximum peak
conducted output power shall not exceed 1.0 W if the hopset uses 75 or more hopping channls; the maximum
peak conducted output power shall not exceed 0.125 W if the hopset uses less than 75 hopping channls. The
e.i.r.p shall not exceed 0.4 W, except as provided in section 5.4(e).
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Test results

Peak Power Average Power (dBm) Power Limit
Frequency (M Channel no.
q y(Mtz) (dBm) Notel (dBm)
2 409.5 01 12.90 12.49 20.97
2441 10 11.98 11.46 20.97
2476 20 11.15 10.72 20.97
Note.
1. The average power was tested using an average power meter.
Test plots
GFSK
Spectrum2 & (%) () Spectrum2 & (%) ()
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(@ 1Pk Max @ 1Pk Max
20 d M1[1] 12.90 dBm| [ 20 gpm M1[1] 11.98 dBm)|
M1 2.4086610 GHz| 1 2.4401170 GHz|
104d / S— 104d
oo 0 dem /
-10 di 10 d
-20 dl -20 dl
-30 d| -30 dl
40 d 40 d
-50 dl -50 dl
60 d -60 d
-70 dl =70 dl
CF 2.4095 GHz 691 pts Span 10.0 MHz CF 2.441 GHz 691 pts Span 10.0 MHz
)i | Measuring...  QRERRNNAD W y Measuring...  WUNERNAED A
Spectrum2 @ (x) (x)
Ref Level 23.00 dBm Offset 20.72 dB @ RBW 3 MHz
Att 20dB  SWT 1.3 ps VBW 3 MHz Mode Auto FFT
@ 1Pk Max
20 d M1[1] 11.15 dBmj|
st 2.4751900 GHz|
10d = I
od
-10d
20d
® N/A
-30 dl
-40 d
i
-60 di
-70 dl
CF 2.476 GHz 691 pts Span 10.0 MHz
)i | Measuring...  GRRRRRLND e y

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

KES-P-5101-14 Rev. 5

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4




KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0001
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (13 ) of (41)
www.kes.co.kr

34. Carrier frequency separation
Test procedure
ANSI C63.10-2013 - Section 7.8.2

Test setup

EUT Attenuator Spectrum analyzer

Test Setting

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

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

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

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

. Sweep = auto

. Detector function = peak

. Trace = max hold

NN D b

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section. Submit this plot.

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 M. Band may have
hopping channel carrier frequencies that are separated by 25 kfz or two-third of 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.

According to RSS-247 Issue 2, 5.1(b), FHSs shall have hopping channel carrier frequencies separated by a
minimum of 25 Kz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively,
FHSs operating in the band 2400-2483.5 Mz may have hopping channel carrier frequencies that are
separated by 25 kiz or two thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided that the systems operate with an output power no greater than 0.125 W.
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Test results

Channel Separation

Frequency(Mk) Channel no. (i)
2441 10 3.502
Test plots
Hopping mode_GFSK
Spectrum 3 X (x)
Ref Level 32.00 dém Offset 20.72 dB @ RBW 30 kHz
Att 30 dB SWT 63.2 U @ YBW 100 kHz Mode Auto FFT
@ 1Pk Max
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1900 A 7 N .9
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-40 di
-s0d
-60 d
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3.5. Number of hopping frequency
Test procedure
ANSI C63.10-2013 - Section 7.8.3

Test setting

1. The EUT must have its hopping function enabled.

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

4. RBW = To identify clearly the individual channels, set the RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, whichever is smaller.

5. VBW > RBW

6. Sweep = auto

7. Detector function = peak

8. Allow the trace to stabilize.

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

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mz bands
shall use at least 15 hopping frequencies.

According to RSS-247 Issue 2, 5.1(4), FHSs operating in the band 2400-2483.5 Miz shall use at least 15
hopping channels. The average time of occupancy on any channel shall not be greater than 0.4 seconds
within a period of 0.4 seconds, multiplied by the number of hopping channels employed. Transmissions on
particular hopping frequencies may be avoided or suppressed provided that at least 15 hopping channels are
used.

Test results

Frequency Number of hopping frequency Limit

2409.5~2476 M 20 > 15
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Test plots
Number of Hopping Channels_ GFSK
Spectrum 4 &

Ref Level 26.00 dém Offset 20,72 dB @ RBW 1 MHz
Att 25dB @ SWT 12 us  VBW 1 MHz  Mode Auto FFT
® 1Pk Max

-70d

Start 2.4 GHz 691 pts Stop 2.4835 GHz

H J Measuring... Illllllll; y

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-P-5101-14 Rev. 5 KES A4



KES Co., Ltd.

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

Test report No.:

KES-RF-19T0001
Page (17 ) of (41)

s

3.6. Time of occupancy
Test procedure
ANSI C63.10-2013 - Section 7.8.4

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

2. Span = zero span, centered on a hopping channel

3. RBWshall be < channel spacing and where possible RBW should be set >> 1/ T, where T is the
expected dwell time per channel.

4. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a
video trigger and trigger delay so that the transmitted signal starts a little to the right of the start
of the plot. The trigger level might need slight adjustment to prevent triggering when the system
hops on an adjacent channel; a second plot might be needed with a longer sweep time to show
two successive hops on a channel.

5. Detector function = peak

6. Trace = max hold

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mz band,
the average time of occupancy on any frequency shall not be greater than 0.4 second within a 8 second
period.

According to RSS-247 Issue 2, 5.1(d), FHSs operating in the band 2 400 - 2 483.5 Mk shall use at least
15 hopping channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds, multiplied by the number of hopping channels employed.
Transmissions on particular hopping frequencies may be avoided or suppressed provided that at least 15
hopping channels are used.

A period time = 0.4(s) x 20 = 8(s)

Frequency Burst time Time of occupancy ..
Burst number Limit (ms
(M) (ms) (ms) (ms)
2 441 11.594 25 289.85 400
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Burst time(ms) = 11.594 Hopping Mode

Burst number within 8 s =25 Hopping Mode

Spectrum 4

o
v

Spectrum 4 ®

Ref Level 26.00 dBm

Offset 20.72 dB @ RBW 1 MHz

RefLevel 26,00 dem  Offset 20.72 dB @ RBW 1 MHz
Att 2508 @ SWT  200ms  VBW 1MHz Att 25 dB @ SWT 85 VBW 1MHz
SGL SGL
(@ 1Pk Cirw (@ 1Pk Cirw
D5[1] 2.19 dB|
ic 144.348 ms| ||| 20 d
10 M1[1] -34.71 dBm|
4.928 ms|
o d
1t |
d
(-] i
UL Wl k { Y
-40 d
50 d ! q
i =
-60 d
Fad -40 d
CF 2.441 GHz 691 pts 20.0 ms/
50 d
Marker
Type | Ref | Trc X-value Y-value Function _| Function Result |
1 1 4.928 ms -34.71 dbm -60d
| o2 w1 1 11,594 ms 116 8
D3| Mmi| 1 141,159 ms 0.42 d —
D4 M1 1 142,319 ms 0.23 dB
D5/ M1| 1 144.348 ms 2.19 dB CF 2.441 GHz 691 pts 800.0 ms/
—
L JL ] Ready URRNNRNNND W y L ] Ready URRNRNNND W g
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3.7. 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

[_‘ ? 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 M
to 1 (Hz emissions.

Turn Table
im —4m
EUT
T Coaxial
Power Cable 08m <t 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 (fz to
the tenth harmonic of the highest fundamental frequency or to 40 (Hz emissions, whichever is lower.

Antenna
r ower
EUT | ! Horn
_\ o antenna
4m
( Spectrum
L[ h analyzer
-
| )
Turntahle \\ ‘
™ Pre-amp -\I_Iggg

] | ]
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Test procedure

1. The EUT is placed on a turntable, which is 0.8 m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3 m away from the receiving antenna, which is varied from Im to 4m to find out the highest
emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.
6. Repeat above procedures until the measurements for all frequencies are complete.
7. Spectrum analyzer settings for /<1 (Hz:
Span = wide enough to fully capture the emission being measured
RBW =100 kil
VBW = RBW
Sweep = auto
Detector function = quasi peak
Trace = max hold
8. Spectrum analyzer settings for f =1 (llz: Peak
Span = wide enough to fully capture the emission being measured
RBW =1 M
VBW = RBW
Sweep = auto
Detector function = peak
Trace = max hold
9. Spectrum analyzer settings for f/ =1 (ffz: Average
@D Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
@ RBW=1 ik
@ VBW=>3 xRBW
@ 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:

)

OO

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

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

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

1. The spectrum is measured from 9 kiz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1 (Hz. Above 1 (flz, average and peak measurements
were taken using linearly polarized horn antennas. The worst-case emissions are reported however
emissions whose levels were not within 20 dB of the respective limits were not reported.

2. Emissions below 18 Gz were measured at a 3 meter test distance while emissions above 18 [z were

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

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

. Field strength(dBxV/m) = Level(dBuV) + Correction factors(dB/m) + or Fq(dB) + or DCF(dB)

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

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

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

8. <30 M, extrapolation factor of 40 dB/decade of distance. F4 = 40log(Dm / Ds)

f = 30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dm / Ds)

~N N D bW

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

DCF duty cycle correction factor
9. According to exploratory test no any obvious emission were detected from 9 kiz to 30 Miz. Although these
tests were performed other than open area test site, adequate comparison measurements were confirmed
against 30 m open are test site. Therefore sufficient tests were made to demonstrate that the alternative site
produces results that correlate with the ones of tests made in an open field based on KDB 414788.
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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 (Mk) Distance (Meters) Radiated (¢V/m)
0.009 ~ 0.490 300 2400/F (klfz)
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

**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.

According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,

emissions from licence-exempt transmitters shall comply with the field strength limits :

Frequency (M) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2 400 / F(klkz)
0.490 ~ 1.705 30 24 000 / F(Kllz)

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

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

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in
the specific RSS.
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Duty cycle
Test mode Ton time Period Dut.y cycle Dut); cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
GFSK 100.00 100.00 1 100 0

Duty cycle (Linear) = Ton time/Period

Note.

GFSK // Middle channel Non Hopping Mode

Att
SGL

Ref Level 26.00 dem

25dB @ SWT

100 ms

Spectrum 4
Offset 20.72 dé @ RBW 5 MHz

VBW S MHz

®

[
v

@ 1Pk Clrw

-70dl

CF 2.441 GHz

691 pts

10.0 ms/

1

J

Ready

(T

2

1. Radiated test is performed with Non hopping Mode
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Test results (Below 30 Mk)
Mode:

GFSK

Distance of measurement:

3 meter

Channel:

01 (Worst case)

- Spurious
Frequency Reading Ant. Pol. CF Distance factor Field strength Limit Margin
(V) (dBuv) H/Y) (dB) (dB) (dBV/m) (dBgV/m) (dB)
1.464 25.60 H 20.40 -40.00 6.00 24.29 18.29
1.426 21.90 v 20.40 -40.00 2.30 24.52 22.22
Horizontal Vertical

Spectrum Selection
No. Frequency (P) Reading  c.f  Result Limit

[iz) [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)]  [dB]  [om]
1 144 o 256 0 204 4.0 6.3 183 i

vargin Height  Angle Renark No. Frequency (P) Reading  c.f  Result Limit
0 Bt

100.0

Spectrum Selection

[deo] [iz] [6B(uV)] [B(1/m)] [dB(uV/m)] [dB(wV/m)]  [dB]
295.0 1 146 v 219 20.4 2.3 65 22

largin Height
P

Angle  Remark

[deg]
191.0
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Test results (Below 1 000 Mi)

Mode:

GFSK

Distance of measurement: 3 meter

Channel: 01 (Worst case)
Horizontal // Vertical
\E’j% BT ‘ <<D (30 — 1 T00) MHz BE TEST>> KES D-SAC #4{10 m)
QTa[dE':ﬁé’én
0 ————+—— | e =
w0 P i . . T
30 % E ] : | E E + I L1 : i I ;
235 |‘ﬂM/J;“ ] l : H | { ||l\||l | I " :
15 et )k“‘f"li"'ll“' Mf' "‘M | p : ;
;,,..4 DR 'T 1 I ! ! ™™ ‘ ] | | ] I ! !
MNo. Freguency (P) Reading v § Result Limit Margin Height Angle BRemark
aP QP QP QP
[MHz] [dB(uV)] [dB({1/m)] [dB{uV/m)] [dB{uV/m)] [dB] [cm] [deg]
i 83.956 W 66.5 -34.1 32.4 40.0 7.6 162.0 310
2 179.986 H 63.1 -30.7 32.4 43.5 1.1 207.0 88.0
3 384.050 W 57.7 -23.1 34.6 45.0 11:4 169.0  154.0
4 552.103 V 60.0 -18.4 41.6 46.0 4.4 104.0 91.0
5 575.989 H 5.4 -17.8 37.6 45.0 B.4 215.0 175.0
B 864.079 H 53.4 -14.2 39.2 46.0 5.8 100.0 128.0
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Test results (Above 1 000 M)

Mode: GFSK

Distance of measurement: 3 meter

Channel: 01

- Spurious

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

(M) (dB&V) etect mode (H/V) (@) (dB) (dBV/m) (dB&V/m) (dB)

1 369.00 52.76 Peak H -6.77 - 45.99 74.00 28.01
1 725.00 54.57 Peak A\ -3.79 - 50.78 74.00 23.22
4 813.00 45.90 Peak H 7.66 - 53.56 74.00 20.44
4 813.00 51.97 Peak A\ 7.66 - 59.63 74.00 14.37
4 813.00 38.31 Average A\ 7.66 - 45.97 54.00 8.03

- Band edge

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

(M) (dB&V) etect mode (H/V) (@) (dB) (dB&V/m) (dB&V/m) (dB)
2 384.49 50.39 Peak H -0.23 - 50.16 74.00 23.84
2 337.95 50.75 Peak \' -0.32 - 50.75 74.00 23.57
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak

Spectrum Spectrum
i:tf tevel lln.nn;oa:; SWT 17 ps : 5ﬁm ; m:i Mode Auto FFT '::!tf tovel llDlDDQdﬂazg SWT 17 ps : sgm ; m:: Mode Auto FFT
e mMa3[1] 50.39 dBpV| SRl M3[1] ) ’;Sﬂ.;:j:udB:.‘lV
100 dBL M1[1] = 8.42%3:‘3 1n0:dRj M1[1] "I ;dgplé
50 doy 2.310 \DD GHz| 50 By 2.{10 \UU GHz|

80 dBy 80 dBy i
70 dep / \ 70 dy \
50 dBy / \\ 50 dBy -

ML M3 w2 [H S s e /

S0k i AT p——
40 dBy 40 dBy
30 dBy 30 dBy
20 dBy o 20 dBy 2
F1 F‘l
|
Start 2.3 GHz 691 pts Stop 2.42 GHz Start 2.3 GHz 691 pts Stop 2.42 GHz
Marker Marker
Type | Ref | Trc | X-value Y-value Function Function Result Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
[ w1 2.31 GHz 48.34 dBpY M1 1 2.31 GHz | 48,60 depy | |
M2 1 2.39 GHz 49.09 dBpy Mz 1 2.39 GHz | 48.94 dBpy | |
| m3 1 2.38449 GHz 50.33 dBpY M3| 1 2.33795 GHz | 50.75 dBpy | |
— —
H ] . 0 va y ]" J Measuring... RRRERNAD W6 Vi
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (i to 3 Gz

[F==
7

Spectrum 3 (3] (x)

Spectrum3 @ [\8 (%)

Ref Level 110.00 dBpv ® RBW 1MHz Ref Level 110.00 depv ® RBW 1MHz
Att 20dB  SWT 2ms ® VBW 3 MHz _Mode Auto Sweep Att 20d8  SWT 2ms ® VBW 3 MHz _Mode Auto Sweep
@ 1Pk Max (@ 1Pk Max
M2[1] 52.66 dBpY| M2[1] 54.55 dBpY|
1.84370 GHz| 2.48050 GHz
100 dByi M1[1] 52.76 dBpv| | [l 100 dey m1[1] 54.57 dBpY|
1.36900 GHz| 1.72500 GHz|
90 dey 90 dBy
80 dey 80 dey
70 dey 70 deu
60 dBy 60 deu
M1 M2 k) L MT‘
AT TI. { " T . L b sard] [ s . s N ol e
40 dey 40 dey
30 dey 30 dBy
20 dey 20 dey
Start 1.0 GHz 691 pts Stop 3.0 GHz | | |[Start 1.0 GHz 691 pts Stop 3.0 GHz
—
Bid ] Measuring... @HNNNNALD W 74 Jj | Measuring...  @UNNNNNED W 4

Horizontal // Peak for 3 Gz to 18 Gz

Vertical // Peak for 3 Gz to 18 Gk

[Fe=
v

Spectrum 4 ®

Spectrum 4 ®

[F==
v

Ref Level 96.00 dByY @ RBW 1 MHz Ref Level 96.00 dByY @ RBW 1 MHz
Att S5de SWT 45 ms @ VBW 3 MHz Mode Auto Sweep Att S5dB  SWT 45ms @ VBW 3 MHz Mode Auto Sweep
(@ 17k Max (@ 17k Max
M1[1] 45.90 dBpY M1[1] 51.97 dBpY)
90 dBy 4.8130 GHz| | [l 90 dep 4.8130 GHz
80 By 80 dB
70 dBy 70 dBy
60 dBy 60 dBy
M1
50 dBy T 50 dBy
mww s (VUL P A 40 dey - WLV I
g Ay
30 dey 30 dey
20 dey 20 dey
10 dBy 10 dBy
0 dBpy 0 dBpy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
— —
ﬂ ] Measuring... ™) y ]—: ] Measuring... y
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Horizontal // Average for 3 Gz to 18 Gk

Vertical / Average for 3 Gz to 18 (iz

N/A

Spectrum 4 ®
Ref Level 96.00 dBpY @ RBW 1 MHz
Att Sde  SWT 45ms @ VBW 3 MHz Mode Auto Sweep
Count 100/100
(@ 1Rm AvgPwr
mMi[1] 38.31 dBpV|
90 dey 4.8130 GHz|
80 dey
70 dey
60 dey:
50 dey
40 deys L
ROR A A P G
20 deys
10 dBy
0 depv
Start 3.0 GHz 691 pts Stop 18.0 GHz

J

J Measuring... ﬁlllllllﬁ y

Note.

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

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

KES-P-5101-14 Rev. 5

KES

A4



s

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Test report No.:

KES-RF-19T0001
Page (30 ) of (41)

Mode:

Distance of measurement:

Channel:

GFSK
3 meter
10

- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) H/V) (dB) (dB) (dB4V/m) (dB&V/m) (dB)
2165.00 52.95 Peak H -0.64 - 52.31 74.00 21.69
1 846.60 54.46 Peak v -2.59 - 51.87 74.00 22.13
8 872.00 44.50 Peak H 13.38 - 57.88 74.00 16.12
8 894.00 32.42 Average H 1333 - 45.75 54.00 8.25
4 878.00 47.29 Peak v 8.17 - 55.46 74.00 18.54
4 878.00 33.86 Average v 8.17 - 42.03 54.00 11.97

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (z to 3 (i

Spectrum 3 @ [\8 (%) Spectrum3 @ [i8 (x)
Ref Level 110.00 dBp ® RBW 1 MHz Ref Level 110.00 dBpv ® RBW 1 MHz
Att 20dB_ SWT 2ms ® VBW 3 MHz _Mode Auto Sweep Att 20dB_ SWT 2ms ® VBW 3 MHz _Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
M2[1] 52.89 dBpY| MI[1] 52.74 dBpY|
1.36900 GHz 2.70910 GHz|
100 dey M1[1] 52.95 dBpv| || 100 dew M2[1] 54.46 dBpY|
2.16500 GHZ| 1.84660 GHz
90 dBy 90 dBy
80 dBy 80 dBy
70 dews 70 dews
60 deys 60 deys B
M2 M1 jl 2 JLM M1
Sade, i, gk (R TEP— 5y 5 s sl Ak m l : " 4 b, Ak Haride ek
40 deys 40 deys
30 dews 30 dews
20 dBy 20 dBy
Start 1.0 GHz 601 pts Stop 3.0 GHz | |[[Start 1.0 GHz 601 pts Stop 3.0 GHz
S Se— —
)il | Heasuring... WARNALAND W6 )i | Measuring...  @UNNNNNED W

Horizontal // Peak for 3 iz to 18 Gz

Vertical // Peak for 3 Gz to 18 (i

Spectrum 4 @ Spectrum 4 @
Ref Level 90.00 depy @ RBW 1 MHz Ref Level 90.00 dBpy @ RBW 1 MHz
Att 0dB  SWT 45ms @ VBW 3 MHz Mode Auto Sweep Att 0dB  SWT 45ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] 44.50 dBpY]| mMi[1] 47.29 dBpV|
8.8720 GHz| 4.8780 GHz|
80 dey 50 dBy
70 dey 70 dey
60 dBy! 60 dBy!
50 deu = 50 deu D
G T P W o s MMJ‘ W CEF T MV U - .
30 dBy 30 dBy
20 dey 20 dey
10 dBys 10 dBps
0 dBpv 0 dBpv
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
S——
it ] Measuring... WUANNHLED W@ 4 JU ] deasuring... @RARRANND e 4
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. .
Horizontal // Average for 3 Gz to 18 Gk Vertical / Average for 3 Gz to 18 (iz
Spectum 4 ® (T e o) S
Ref Level 90.00 depy @ RBW 1 MHz Ref Level 90.00 dBpV @ RBW 1 MHz
Att 0dB  SWT 45ms @ VBW 3 MHz Mode Auto Sweep Att 0dB SWT 45ms @ VBW 3MHz Mode Auto Sweep
Count 100/100 Count 100/100
@ 1Rm AvgPwr @ LRm AvgPwr
mMi[1] 32.42 dBpV| M1[1] 33.86 dBpV|
.8940 GHz 4.8780 GHz]|
80 dey 80 dBpv
70 dBy 70 dBuv
60 dBy 60 dBuY
50 dBy S0 dBpv
40 dey - 40 dBpv =
: \§
LT o [ 50 a8 e o
20 dBy 20 dBy
10 deps 10 dept
0 dey: 0 dByt
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
=z
)i ] Measuring... @RNNNNALD e 4 )i Measuring...  WNUNEELED W i

Note.
1. Average test would be performed if the peak result were greater than the average limit.
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Mode: GFSK
Distance of measurement: 3 meter
Channel: 20
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) etect mode (H/V) (@) (dB) (dB&V/m) (dBV/m) (dB)
1369.00 52.35 Peak H -6.77 - 45.58 74.00 28.42
1 846.60 53.58 Peak \% -2.59 - 50.99 74.00 23.01
8 459.00 43.67 Peak H 13.91 - 57.58 74.00 16.42
8 894.00 32.32 Average H 13.33 - 45.65 54.00 8.35
8915.00 43.24 Peak A% 13.29 - 56.53 74.00 17.47
8 894.00 3242 Average A% 13.33 - 45.75 54.00 8.25
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) etect mode (H/V) (@) (dB) (dB&V/m) (dB&V/m) (dB)
2 483.85 52.01 Peak H -0.05 - 51.96 74.00 22.04
2 483.85 61.28 Peak \% -0.05 - 61.23 74.00 12.77
2 483.50 48.14 Average \% -0.05 - 48.09 54.00 5.91
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum2 & Qlf: (x) _ Spectrum2  &® 3 ) s (x)
:?tf tovel IUBlUDZdDB:\E( SWT 5.7 ps : sgm ;hM,I:: Mode &uto FFT :ftf tovel IUE.UD:DB:: SWT 5.7 s : sﬁm ;hM/I:: Mode Auto FFT
@ 1Pk Max @ 1Pk Max
e saocaizn oty || o e I
100 d6u m1[1] . 51.42 dBpV| " m1[1] 60.62 dBpVY|
90 dew 2.4835000 GHz| | fl 95 gpyy 2.4835000 GHz|
80 dBp 80 dBp
ﬁ{;ﬂu = 60 dBp! hi
50 dBp! \’\ = L 50 dBp — 1
30 dBy 30 dBp
20 dBp e 20 dBp =
Start 2.47 GHz : 691 pts i Stop 2.51 GHz Start 2.47 GHz : 691 pts i Stop 2.51 GHz
MTa;l;Zrl Ref | Tre | X-value | Y-value |__Function | Function Result | M:;lp(zr| Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 2.4835 GHz | 51.42 dBpy | | M1 1 2.4835 GHz | 60.62 dBpy | |
M2 | 1 2.5 GHz | 49.08 depv | | M2 | 1 2.5 GHz | 49.08 dBpv | [
M3 | 1 2,483847 GHz | 52.01 depv | [ M3 | 1 2.483847 GHz | 61.28 dBpv | [
I'L J Measuring...  RANNEASD ﬁ 4 R j Measuring...  UANRENCD a 4
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Spectrum 2 ® (%) (x)

N/A

Ref Level 108.00 dBpuv
Att 20 de
Count 100/100

® RBW 1 MHz
SWT 5.7 uys @ VBW 3 MHz

Mode Auto FFT

(@ 1Rm Avglog

100 dey

M3[1]

90 dey

M1[1]

80 dey

48.14 dBpY)
2.4835000 GHz
48.14 dBpY
2.4835000 GHz

70 dBy

60 d

50 dey

40 dey

30 dBy

20 dey

Start 2.47 GHz

691 pts

Stop 2.51 GHz

Marker

X-value | Y-value

Function

Function Result

Type | Ref | Trc |
ML 1

Mz 1
M3 1

2.4835 GHz |

2.4835 GHz ‘
2.5 Ghz |

48.14 dBpv
37.02 dBpy
48.14 dBpv

| Measuring...

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @ to 3 Gz

%

Ref Level 110.00 dBpv @ RBW 1MHz Ref Level 110.00 dBpv ® RBW 1MHz
Att 20dB  SWT 2ms ® VBW 3 MHz _Mode Auto Sweep Att 20de  SWT 2ms @ VBW 3 MHz _Mode Auto Sweep
(@ 1Pk Max @ 1Pk Max
M2[1] 52.33 dBpY| M2[1] 54.29 dBpY|
1.31980 GHz| 2.42260 GHz|
100 dByi M1[1] 52.35 dBpv| | [l 100 dew M1[1] 53.58 dBpY|
1.36900 GHz| 1.84660 GHz|
90 dey 90 dey
80 dey 80 dey
70 dey 70 dey }
60 dBy 60 dBy =
M2M1 N/ b ‘J\
i JYTI VRPN gl gl et L b A Al iy b Ewrpva. 4 i T— | n |.4».;.I Lo 1 e PR
40 dey 40 dey
30 dey 30 dey
20 dew 20 dew
Start 1.0 GHz 601 pts Stop 3.0 GHz | || Start 1.0 GHz 691 pts Stop 3.0 GHz
— —
)i | teasuring... @RNNANALD W6 il | Measuring... @RNNNNALN e

%

Horizontal // Peak for 3 (lz to 18 Gz

Vertical // Peak for 3 Gz to 18 [z

Ref Level 90.00 dBpy

@ RBW 1 MHz

Spectrum 4 ® .

Ref Level 90.00 depy

@ RBW 1 MHz

Spectrum 4 X .

Att 0dE  SWT 45ms @ VBW 3 MHz Mode Auto Sweep Att 0dB  SWT 45ms @ VBW 3 MHz Mode Auto Sweep
(@ 1Pk Max @ 1Pk Max

m1[1] 43.67 dBpV| mMi[1] 43.24 dBpV|

8.4590 GHz| 8.9150 GHz|
80 dey 80 dBy
70 dey 70 dBy
60 dBy 60 dBy!
50 dBy 50 dBy
M1 L

LR S S—_ ..,MW \ g gt e — MW
30 dey 30 dey
20 dey 20 dey
10 dBy 10 dBs
0 dBy 0 dBpv
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

)

] Measuring...

)

| Measuring...

%

—
| CECEERN X

%
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. .
Horizontal / Average for 3 (iz to 18 (i Vertical // Average for 3 Gz to 18 Gz
Specrm 4 ® [Besctum Y Specrun2 @ Spectma G Specinnn i
Ref Level 90.00 dBpy @ RBW 1 MHz Ref Level 90.00 dBpv @ RBW 1 MHz
Att Ode SWT 45ms @ VBW 3 MHz Mode Auto Sweep Att 0dB  SWT 45ms @ VBW 3 MHz Mode Auto Sweep
Count 100/100 Count 100/100
(@ 1Rm AvgPwr (@ 1Rm AugPwr
M1[1] 32.32 dBpV) Mi[1] 32.42 dBpV
8.8940 GHz| 8.8940 GHz|
80 dey 80 dBp
70 dBy 70 dBp
60 dey 60 dBp!
50 dBy S0 dep
40 dey 40 dBp
M M
L S ENELT .
20 dey 20 dBp!
10 dBp! 10 dep
0 depy 0 dept
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
e - — "
| Measuring...  GRNNNNNED W 74 il | Measuring...  WNNNEREND 6 y
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 (k)

Mode: GFSK
Distance of measurement: 3 meter
Channel: 01(Worst case)
Frequency Level Ant. Pol. CF Fa Field strength Limit Margin
(M) (dBV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
No spurious emissions were detected within 20 dB of the limit
Horizontal Vertical
Spectrum 4 ® Spectrum 4 ®

Ref Level 90.00 dBpy @ RBW 1 MHz Ref Level 90.00 dBpy @ RBW 1 MHz

Att 0de SWT 36 ms @ VBW 3 MHz Mode Auto Sweep Att 0de SWT 36 ms @ VBW 3 MHz Mode Auto Sweep

@ 1Pk View @ 1Pk View

80 dBp! 80 dBp!

70 dBy 70 dBy

60 dBy 60 dBy

50 dey 50 dey

40 dey 40 dey

WMM il ol s b Pl potte o oo U N s it gt M Ll

20 dBp: 20 dBp!

10 dep! 10 dep!

0 depy 0 dBy
2‘1 18.0 GHz 691 pts — StESU.D GHz Start 18.0 GHz 691 pts — Stgﬂﬂ.ﬂ GHz

)i ) ing... Wl % 74 il ) ing... W w 4

Note.

1. No spurious emission were detected above 18 Glfz.
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3.8 Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure
ANSI C63.10-2013 - Section 7.8.6 and 7.8.8

Test setting
1. Span = Wide enough to capture the peak level of the emission operating on the channel closest to

the band edge, as well as any modulation products that fall outside of the authorized band of opera
tion.

2. Reference level: As required to keep the signal from exceeding the maximum instrument input mixer level
for linear operation. In general, the peak of the spectral envelope shall be more than [10 log (OBW/RBW)]
below the reference level.

3. Attenuation: Auto (at least 10 dB preferred).

4. RBW = 100 ki

5.VBW = 300 kilz

6. Detector = Peak

7. Sweep time = auto couple

8. Allow the trace 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))

According to RSS-247 issue 2 5.5, In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated device is operating, the RF power that is produced shal
|1 be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement, provided
that the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of root-mean-square averaging over a t
ime interval, as permitted under Section 5.4(d), the attenuation required shall be 30 dB instead of 2

0 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.
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Test results

GFSK

Stop 25.0 GHz
—

] Measuring...

ooz ® 5 5 Srearums G (7]
Ref Level 23,00 dem  Offset 20.72 dB @ RBW 100 kHz Ref Level 26,00 dem  Offset 20.72 dB @ RBW 100 kHz
20dB  SWT  132.7 s @ VBW 300 kHz  Mode auto FFT 25dB  SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
(@ 1Pk Max (@ 17k Max
20 dB T M1[1] 12.57 dBm)| M1[1] 10.85 dBm|
2.408330 G 20 di 2.3970 GHz|
o D1 12,570 dem m2[1] -43.69 dB) i
2.400000 G "
TodBm—gR01 10.850
0 di f
== D2 -7.430 dBm ﬂU‘ od
-20d M g D2 -9.150
30 d }
. M 20 d
aHd 20
s WS AL PR -30d
60 di 40 di fu bty sl TR
70d
70 50 d
Start 2.3 GHz 691 pts Stop 2.41 GHz
marker -60 d
Type | Ref | Trc X-value | Y-value Function__| Function Result
[ m1 1 2.40833 GHz 12.57 dem nd
| om2 1 2.4 GHz -43.69 dBm
e 1 2.39941 GHz -41.83 dBm Start 30.0 MHz 691 pts Stop 25.0 GHz
—
il ] Measuring... J il ] Measuring.. [*3 y
Ref Level 25,00 dem  Offset 20.72 dB @ RBW 100 kHz
Att 20de  SWT 250 ms @ VBW 300 kHz  Mode Auto Sweep
(@ 1Pk Max
N M1[1] 10.50 dBm)|
20 2.4330 GHz
[
+EdBm—J01 10,500 df
0 di
=10 D2 -9.500 d
N/A 20d
30 d
40 d L by
I L T
s e
60 df
70d
Start 30.0 MHz 691 pts Stop 25.0 GHz
—
™M
il ] measuring... @ y
Specrm>  ® o o Specums G |(SREREINC) (%)
Ref Level 23.00 dem  Offset 20.72 dB @ RBW 100 kHz Ref Level 25.00 dem Offset 20.72 dB @ RBW 100 kHz
Att 20dB  SWT 560 ps @ VBW 300 kHz_ Mode Auto FFT Att 20dB  SWT 250 ms @ VBW 300 kHz _Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
20| I M1[1] 10.64 dBm| M1[1] 7.15 dBm
‘Ml 2.4748660 GHz| 2.4690 GHz|
Tordem=——=01 10.640 der M2[1] -41.41 dBm)
JWK,H 2.4835000 GHz
0 dem } D1 7.150 dBm
=t D2 -9.360 d Uk
20d
D2 -12.850 dBm
Y 4
2050 M
50 d
a0 d - e "WW A
: ” gt
-70d
Start 2,465 GHz 691 pts Stop 2.51 GHz
Marker ]
Type | Ref | Trc X-value | Y-value Function Function Result
M1 |1 2.474B66 GHz 10.64 dém 70d
| m2 1 2.4835 GHz -41.41 dBm
(E! [ 1 2.483853 GHz -37.18 dém Start 30.0 MHz 691 pts

)

] Measuring...
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3.9. 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 kilz to 30 MHz, 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 kfz 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 Mz to 30 Mz 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.
Conducted limit (dBV/m)
Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50 -5.00 56 46
5.00-30.0 60 50

Note:

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

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

Hot Line

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

(ms)
= EC 0.360000 38.61 e 58.73 20.12 | 1000.0 9.000 | L1 9.7
E. 60 0.360000 e 33.07 48.73 15.66 | 1000.0 9.000 | L1 9.7
= r 0.640000 - 17.80 46.00 28.20 | 1000.0 9.000 | L1 9.8
3 40t re 0.640000 24.68 - 56.00 31.32 | 1000.0 9.000 | L1 9.8
E L proc 1.180000 22.71 - 56.00 33.29 | 1000.0 9.000 | L1 10.0
* & 1.180000 - 13.92 46.00 32.08 | 1000.0 9.000 | L1 10.0
2 4.720000 - 20.44 46.00 25.56 | 1000.0 9.000 | L1 10.1
T 4.720000 28.25 - 56.00 27.75 | 1000.0 9.000 | L1 10.1
0 4.990000 29.36 - 56.00 26.64 | 1000.0 9.000 | L1 10.0
: A G : E4 b p e ] i 4.990000 17.33|  46.00| 28.67 | 1000.0 9.000 | L1 10.0
150k 300 400500 800 1M 2M  3M 4M5M 6 8 10M 20M  30M 5.265000 28.79 --| 60.00] 31.21] 1000.0 9.000 | L1 10.0
Frequency in Hz 5.265000 2023] 50.00]  20.77] 1000.0 9.000] L1 10.0
Neutral Line

1007 Final_Result
o Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
ot (MHz) (dBuv) (dBpV) | (dBuv) | (dB) | Time (kHz) (dB)

(ms)

k 0.355000 34.42 - 58.84 24.42 | 1000.0 9.000 | N 9.7
EL 60T 0.355000 - 30.73 48.84 18.11 | 1000.0 9.000 | N 9.7
2 r 1.260000 === 11.34 46.00 34.66 | 1000.0 9.000 | N 10.1
3 40+ 1.260000 21.39 - 56.00 34.61 | 1000.0 9.000 | N 10.1
E [\ b 4 1.750000 - 18.08 46.00 27.92 | 1000.0 9.000 | N 10.1
PURRPS ’ 1.750000 22.49 - 56.00 33.51 | 1000.0 9.000 | N 10.1
207 4.980000 - 14.61 46.00 31.39 | 1000.0 9.000 | N 10.1
r 4.980000 22.48 - 56.00 33.52 | 1000.0 9.000 | N 10.1
ot 5.190000 - 15.88 50.00 34.12 | 1000.0 9.000 | N 10.0
; T et N O ! I | i 5.190000 23.54 —| _60.00] 36.46 | 1000.0 9.000 | N 10.0
150k 300 400500 800 1M 2M  3M 4M5M 6 & 10M 20M  30M 5.310000 16.20 | 50.00| 33.80 | 1000.0 9.000| N 10.0
Frequency in Hz 5.310000 24.03 - 60.00 35.97 | 1000.0 9.000 | N 10.0
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?Illitl:;?:;) n Cali(:)li:tion
Spectrum Analyzer R&S FSV30 100736 1 year 2019.06.28
Spectrum Analyzer R&S FSV40 101002 1 year 2019.06.29
Sé?gfalsg;zrsxrpt HP 83630B 3844A00786 lyear | 2019.01.22

Power Meter Anritsu ML2495A 1438001 1 year 2019.01.25
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2019.01.25

Attenuator KEYSIGHT 8493C 82506 1 year 2019.01.22

Loop Antenna Schwarzbeck FMZB1513 225 2 years 2019.05.10
Trilog-broadband SCHWARZBECK VULB 9163 9168-714 2 years 2020.11.26
antenna
Horn Antenna AH SAS-571 414 2 years 2019.02.15
Horn Antenna SCHWARZBECK BBHA9170 9]?7]3(%?0 2 years 2019.02.15
High Pass Filter Insx;‘ggféﬁbh WHJS3000-10TT 1 1 year 2019.06.29
Low Pass Filter Insxlﬁl:l?é}ibh WLK1.0/18G-10TT 1 1 year 2019.06.29

Preamplifier R&S SCU01 100603 1 year 2019.11.26

Preamplifier AGILENT 8449B 3008A01742 1 year 2019.01.11
EMI Test Receiver R&S ESR3 101783 1 year 2019.04.25
EMI Test Receiver R&S ESU26 100551 1 year 2019.04.11

LISN R&S ENV216 101137 1 year 2019.01.31
Peripheral devices
Device Manufacturer Model No. Serial No.
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