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1. Attestation of Test Results
APPLICANT: Clearity, LLC
8408 S. Delaware Avenue, Tulsa,
OK 74137, USA

EUT DESCRIPTION: TV Streame

BRAND: ListenClear
MODEL: Kairos BLE TV Streamt
SAMPLE STAGE: Engineering Sample

DATE of TESTED: May 30, 201 ~May 31, 201

APPLICABLE STANDARDS
STANDARD Test Results
FCC 47 CFR PART 15 Subpart C (Section 15.249) PASS

Underwriters Laboratories Taiwan Co., Ltd. testegldbove equipment in accordance with the requinésne
set forth in the above standards. All indicatiorisPass/Fail in this report are opinions expressgd b
Underwriters Laboratories Taiwan Co., Ltd. basedirgarpretations and/or observations of test result
Measurement Uncertainties were not taken into attcand are published for informational purposey.onl
The test results show that the equipment testeajgable of demonstrating compliance with the regméents

as documented in this report.

Note: The results documented in this report apply oolthe tested sample, under the conditions and modes
of operation as described herein. This document maaype altered or revised in any way unless donays
Underwriters Laboratories Taiwan Co., Ltd. andrellisions are duly noted in the revisions sectidmny
alteration of this document not carried out by Umdéers Laboratories Taiwan Co., Ltd. will consti
fraud and shall nullify the document. This repottstnnot be used by the client to claim productifieation,
approval, or endorsement by NVLAP, NIST, any ageoicthe Federal Government, or any agency of any
government.

/"
Prepared By: L@/@/ Approve By: L
W o f

Evelyn Lee Date : June 5, 2018 John Cheng Date : June 5, 2018
Project Handler Project Engineer
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2. Summary of Test Results
F
cc Test Item Result
Clause
15.203 Antenna requirement PASS
15.207 AC Power Conducted Emission PASS
15.215 (c) 20dB Bandwidth PASS
Radiated Emission Test
15.209 Band Edge Measurement
15.249 Limit: 50dB less than the peak value of PASS
15.249 (d) fundamental frequency or meet radiated
emission limit in section 15.209

3. Test Methodology

The tests documented in this report were perfonmedcordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB414788 D01 Radiated Teset\®il, ANSI C63.10-2013.

4. Facilities and Accreditation

Test Location Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhrimg

Seitees Rd., Zhudong Township, Hsinchu County, Taiwan

Underwriters Laboratories Taiwan Co., Ltd. is addesl by
TAF, Laboratory Code 3398. The full scope of acitadidn
can be viewed at
http://accreditation.taftw.org.tw/taf/public/basigwApplyl
tems.action?unitNo=3398

Accreditation
Certificate
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5. Measurement Uncertainty

The following uncertainties have been calculategrtwide a confidence level of 95 % using
a coverage factor k=2.

Test Item Measurement Frequency Rangg K U(dB)
t%fr?]?#gf:gg;ft“rbance at mains 0.15MHz ~ 30MHz 2| 26
RF Conducted 9 kHz - 40GHz 2 1.0
Radiated disturbance below 30MHz 9 kHz - 30 MHz 2 2.4
Radiated disturbance below 1 GHiz 30MHz ~ 1GHz 2 55
Radiated disturbance above 1GHz 1GHz ~ 40GHz 2 5.0

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan
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6. Equipment under Test
6.1. Description of EUT
Product TV Streamer
Brand Name ListenClear
Model Name Kairos BLE TV Streamer
Operating Frequency | 2408 ~ 2474 MHz
Modulation GFSK
Normal Voltage 5.0 Vdc (Adapter)
Field Strength
(dBuV/m) 102.43 dBuV/m
6.2.Test Condition
Test Site | Relative Test
Test Item No. Humidity Temperature | Voltage Engineer
120 Vac/
20dB Bandwidth 966-2 60% 26°C Will Chen
60 Hz
Radlate_d S_purlous; 966-2 60% 26 120 Vac/ Will Chen
Emission 60 Hz
AC power Line 120 Vac/
Conducted SR1 54% 26°C Will Chen
Emission 60 Hz

FCC Test Firm Registration Number: 498077
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6.3.Channel List
7 channels are provided to this EUT:
Frequency Frequency
Channel (MH2) Channel (MHz)
1 240¢ 5 245(
2 242( 6 246¢
3 243z 7 247¢
4 2441

6.4.Duty Cycle

Receiver

o Att
SGL

r

et fvﬁlu._w,u.}'

0 dBpv ‘
CF 2.408 GHz
Marker

Underwriters Laboratories Taiwan Co., Ltd.

Spectrum
Ref Level 117.00 dBpY

= RBW 10 MHz
20dB ® SWT 3ms @ VBW 10 MHz

1001 pts

Input 1DC

Duty cycle = 0.621/1.248 = 0.498, Duty cycle cofiat factor = 20 * 10g(0.498) = -6.06

mm-mm_ Function Result

-0.40 dB
1.24800 ms
102.44 dBpy|
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6.5.Description Of Available Antennas
Antenna Brand Model Antenna Connector | Antenna
Name Name Type Type Gain(dBi)
Chain(0) N/A N/A PCB N/A 3.57
Antenng

6.6.0perating Mode and Worst Case of EUT

For below 1GHz radiated emission and AC power dioeducted emission were performed
with the EUT set to transmit at the channel witjhleist output power as worst-case.

X axis, Y axis, Z axis positions:

The fundamental of the EUT was investigated in eéhogthogonal axes X/Y/Z, it was
determined that X axis were worst-case . Theretdtdinal radiated testing was performed
with the EUT in X axis.

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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7. Test Equipment

Test Equipment List
Equipment | Manufacturer | Model No. Serial No. Cal. Date cell
Interval
Radiated Spurious Emission
Spectrum Keysight N9010A MY56070821| Nov. 28,2017  1yedr
Analyzel
Loop Antenna ETS lindgren 6502 00213440 Dec. 77201 1 year
Trilog-
VULB 9168-
Broadband Schwarzbeck &| VULB 9168
Antenna with EMCI & N-6-05 77,\?085‘)3)A9T' Feb. 12,2018 | 1year
5dB Attenuatc
Horn Antenna BBHA 9120 | BBHA 9120D-
(1-18 GHz) Schwarzbeck D 01686 Jan. 23, 2018 1 year
Horn
Antenna(18-40 | Schwarzbeck BBHA 9170, BBHA9170750 Jan.12,2018 1 year
GHz)
Preamplifier (30- i
1000 MHz) EMCI RMC330E 980404 Jan. 9, 2018 1 yedr
Preamplifier (1- EMC051835B
18 GHz EMCI E 980407 Jan. 10, 2018 1yea
Preamplifier (18- EMC184040S
40GHz EMCI EE 980408 Mar. 13, 2018 1 year|
A1K50-
RF Cable (9 | YltraPhase & LA';&%%?' 170111-
KHz~18 GHz) |nslfr|\lj|$ent 1500&EMC1 3&1702[3())4/1702 Feb. 1, 2018 1 year
06-NM-SM-
2500/8001
K1K50-
UP0264- 170214-
gﬁﬁig'gﬁg UltraPhase K1K50- 3/170214- Feb.1,2018 | 1 year
500/2500/400 3/170214-1
0

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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Test Equipment List
Equipment Manufacturer | Model No. Serial No. Cal. Date L
Interval
AC power Line Conducted Emission
EMI Test Rohde & ESR7 101753 Nov. 28,2017  1yedr
Receive Schwar:
Two-Line V- Rohde &
Network Schwar: ENV216 102136 Aug. 2, 2017 1 year
Impuls-Begrenzer Rohde & i
Pulse Limite Schwar: ESH3-Z2 102219-Qt July 31, 2017 1 yeqr
Cables Huber+Suhner RG 214/U FCZ'BFSF'CF' Feb. 1, 2018 1 year
UL Software
Description Name Version
Radiated measurement EMC-RI 1.0.0.0
AC power Line Conducted Emission EZ EMC 1.1.4.2

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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8. Description of Test Setup
Support Equipment
Item Equipment Brand Name | Model Name P/N
N/A N/A N/A N/A N/A
Accessory
Iltem | Accessory | Brand Name Model Name Description
AC I/P: 100-240V~,
1 Adapter ADAPTER MY X-0500500US 50/60Hz, 0.3A max
O/P:5.0V, ==500mA
2 Fiber Cable Jiangsu T’ TX-TP-001 1.2 Meter, no-shielde(
3 Audio Cable YC YCMO0157F 1.2 Meter, no-shieldec
Test Setup

The EUT was worked in engineering mode to transigital.

Setup Diagram for Test

. 358

EUT+

(Power from AC Adapter).,

*Test Table+

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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9. Test Result

9.1.Radiated Spurious Emission

Requirements

The field strength of emissions from intentionaliegors operated within these frequency
bands shall comply with the following

Fundamental Frequency Field Strength of Field Strength of
(MH2) Fundamental Harmonics
(millivolts/meter) (microvolts/meter)
902 ~ 928 MHz 50 500
2400 ~ 2483.5 MHz 50 500
5725 ~ 5875 MHz 50 500
24 ~ 24.25 GHz 250 2500

Emissions radiated outside of the specified frequdrands, except for harmonics, shall
be attenuated by at least 50 dB below the levéi@fundamental or to the general
radiated emission limits as below table, whicheséehe lesser attenuation

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

Note :

1. The lower limit shall apply at the transition freqcies.

2. Emission level (dBuV/m) = 20 log Emission level (aV).

3. For frequencies above 1000 MHz, the field stretigtits are based on average detector, however, the
peak field strength of any emission shall not eddbe maximum permitted average limits, specified
above by more than 20dB under any condition of raian.

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone
Facsimile (FAX ) :+886-3-583-7948

+886-2-7737-3000

Doc No: 17-EM-F0877 / 1.0
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Test Procedures

[For 9 kHz ~ 30 MHz]

Cabinet

Semi Anechoic Chamber

i 360
2 Receiver

Position
Controller

= - ] L u

‘:.m:m T

The setting of the spectrum analyzer

RBW 9 KHz
VBW 9 KHz
Sweep Auto
Detector Peak/QP/Average
Trace Max hold

Note:

a. The testing follows the guidelines in ANSI C63.1013

b. The EUT was arranged to its worst case and thentafle (from O degree to 360
degrees) to find the maximum reading. A pre-ampaahdjh pass filter are used for the
test in order to get better signal level. Both honital and vertical polarizations of the
antenna are set to make the measurement.

c. The EUT was placed on a turntable with 0.8 meteralground.

d. The EUT was set 3 meters from the interferencavigeantenna, which was mounted
on the top of a variable height antenna tower.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000

Facsimile (FAX ) :+886-3-583-7948 Doc No: 17-EM-F0877 /1.0
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e. For measurement below 1GHz, the initial step imecting conducted emission data is
a spectrum analyzer peak detector mode pre-scatirengeasurement frequency range.
Significant peaks are then marked and then Quas{( Betector mode re-measured. If
the emission level of the EUT measured by the mkskctor is 3 dB lower than the
applicable limit, the peak emission level will beported. Otherwise, the emission
measurement will be repeated using the quasi-petcibr and reported.

f. The amplitude of spurious emissions attenuated thare20 dB below the permissible
value is not required to be report.

[For below 1 GHz]

Cabinet

Semi Anechoic Chamber Antenna Mount

Receiver

Position
Controller

FPreamplifier

[CapmTR R e,

The setting of the spectrum analyzer:

RBW 120K
VBW 360K
Sweep Auto
Detector Peak/QP
Trace Max hold

Note :
a. The testing follows the guidelines in ANSI C63.1012.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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b. The EUT was arranged to its worst case and thenthmantenna tower (from 1 m to

4 m) and turntable (from 0 degree to 360 degreesi)d the maximum reading. A pre-

amp and a high pass filter are used for the testder to get better signal level. Both

horizontal and vertical polarizations of the anteane set to make the measurement.

The EUT was placed on a turntable with 0.8 meteralyground.

The EUT was set 3 meters from the interferencevieggantenna, which was mounted

on the top of a variable height antenna tower.

e. For measurement below 1GHz, the initial step imecting conducted emission data is
a spectrum analyzer peak detector mode pre-scatirengeasurement frequency range.
Significant peaks are then marked and then Quas( Betector mode re-measured. If
the emission level of the EUT measured by the mkskctor is 3 dB lower than the
applicable limit, the peak emission level will beported. Otherwise, the emission
measurement will be repeated using the quasi-petgcibr and reported.

f. For the actual test configuration, please refethi related item in this test report
(Photographs of the Test Configuration)

oo

[For above 1 GHZz]

‘ | Cabinet
Semi Anechoic Chamber
Antenna Mount 4
i, 360 oot
P O Receiver
[ 3m T
I o
i - Tm~4m
! T Position

EL%JT Controller
i 1.5m g
Tm

‘ Preamplifier
—_ H

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan
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The setting of the spectrum analyzer:

RBW 1M
PEAK: 3M
VBW
AVG: see note f
Sweep Auto
Detector Peak
Trace Max hold

Note :

a.
b.

The testing follows the guidelines in ANSI C63.1013.

The EUT was arranged to its worst case and themthumantenna tower (from 1 m to
4 m) and turntable (from 0 degree to 360 degreend the maximum reading. A pre-
amp and a high pass filter are used for the testder to get better signal level. Both
horizontal and vertical polarizations of the anteane set to make the measurement.
The EUT was placed on a turntable with 1.5m aboeery.

The EUT was set 3 meters from the interferenceveggantenna, which was mounted
on the top of a variable height antenna tower.

For measurement above 1GHz, the emission measutarntidre measured by the peak
detector. This peak level, once corrected, mustptprwith the limit specified in
Section 15.209.

For measurements above 1 GHz the resolution batidwsdset to 1 MHz, then the
video bandwidth is set to 3 MHz for peak measurdm@md 1 MHz resolution
bandwidth with 1/T video bandwidth with peak detectThe EUT is configured to
transmit with D> 98%, then set VBW RBW / 100, but not less than 10 Hz.

For the actual test configuration, please refethi related item in this test report
(Photographs of the Test Configuration)

Underwriters Laboratories Taiwan Co., Ltd.
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Test Data

Above 1 GHz DATA:

EUT Test Condition Measurement Detail

Channel Channel 1 Frequency Range |1 GHz ~ 25 GHz
Band Edge
Peak
Horizontal

116.0 dBuV/m

106

96

86

76

2

66
56
46 |

36
26
16

6
-4

WWJLM

FCC

5.249 (PK)

2310.000 2330.00 2350.00 2370.00

2390.00

2410.00 2430.00 2450.00 2470.00

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhamy Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
Facsimile (FAX ) :+886-3-583-7948
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Vertical

116.0 dBuV¥/m

106

96 3

86

76 FCC }5.249 (PK)

66 1

56 \ L\.ﬁ /«4’\ j\“\‘.\j\\w
46 Laue! | Bt st v PRV RENUSSRS ST oo

36
26
16

6
-4

2310.000 2330.00 2350.00 2370.00 2390.00 2410.00 2430.00 2450.00 2470.00 2510.00 MHz

Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 2320.000| 73.60 -8.41 65.19 74.00 -8.81 peak
2 2376.200| 76.53 -8.46 68.07 74.00 -5.93 peak
3 @2408.00Q0 102.34 -8.48 93.86 114.00 -20.14 peak
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 2320.000| 71.32 -8.41 62.91 74.00 -11.09 peak
2 2376.000| 73.81 -8.46 65.35 74.00 -8.65 peak
3 @2408.00Q 99.53 -8.48 91.05 114.00 -22.95 peak
Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) +¥@ation Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuVAnTable Loss (dB) - Preamp Factor
(dB).

4. "@": Fundamental Frequency.
5. "#": The radiated frequency is out of the restdcband.

6. The other emission levels were very low againstithi.
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) | (dBuV/m) dB/m (dBuVv/m) | (dBuV/m) (dB)

1 2384.200| 44.52 -8.46 36.06 54.00 -17.94 AVG
2 @2408.00Q 96.28 -8.48 87.80 94.00 -6.20 AVG
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark

(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 2375.600| 44.25 -8.46 35.79 54.00 -18.21 AVG
2 @2408.00Q 93.47 -8.48 84.99 94.00 -9.01 AVG
Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) +f@ation Factor (dB/m).

2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuVAnTable Loss (dB) - Preamp Factor

(dB).

4. "@": Fundamental Frequency.

5. "#": The radiated frequency is out of the restdcband.

6. The other emission levels were very low againstithi.

7. The average value of fundamental frequency is :

Average value = Peak value + Duty cycle correctamtor
The duty cycle correction factor is calculated frimmmula :

20 log (Duty cycle) = 20 log (0.621 ms / 1.248 msp.06 dB
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv/m) dB/m (dBuv/m) | (dBuV/m) (dB)

1 4816.000( 45.86 -4.36 41.50 74.00 -32.50 peak
2 4816.000( 40.97 -4.36 36.61 54.00 -17.39 AVG
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark

(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 4816.000( 47.54 -4.36 43.18 74.00 -30.82 peak
2 4816.000( 42.67 -4.36 38.31 54.00 -15.69 AVG
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) +f@ation Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuVAnLable Loss (dB) - Preamp Factor
(dB).
4. " #": The radiated frequency is out of the reséricband.
5. The other emission levels were very low againstithi.
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EUT Test Condition Measurement Detail
Channel Channel 4 Frequency Range |1 GHz ~ 25 GHz
Band Edge
Peak
Horizontal
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuv/m) dB/m (dBuv/m) | (dBuVv/m) (dB)
1 2340.000| 55.72 -8.44 47.28 74.00 -26.72 peak
2 @2444.000 102.43 -8.51 93.92 114.00 -20.08 peak
3 2500.000| 73.93 -8.55 65.38 74.00 -8.62 peak
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 2340.000| 55.79 -8.44 47.35 74.00 -26.65 peak
2 @2444.000 99.88 -8.51 91.37 114.00 -22.63 peak
3 2500.000| 70.15 -8.55 61.60 74.00 -12.40 peak
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) +f@ation Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuVAnTable Loss (dB) - Preamp Factor
(dB).
4. "@": Fundamental Frequency.
5. "#": The radiated frequency is out of the restdcband.
6. The other emission levels were very low againstithi.
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 2367.600| 44.57 -8.45 36.12 54.00 -17.88 AVG
2 @2444.000 96.37 -8.51 87.86 94.00 -6.14 AVG
3 2499.600| 43.95 -8.55 35.40 54.00 -18.60 AVG
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 2367.600| 43.25 -8.45 34.80 54.00 -19.20 AVG
2 @2444.000 93.82 -8.51 85.31 94.00 -8.69 AVG
3 2499.400| 44.08 -8.55 35.53 54.00 -18.47 AVG
Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) +f@ation Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuVAnTable Loss (dB) - Preamp Factor
(dB).

"@": Fundamental Frequency. AVG = Peak — Duty cydegection factor.
" #": The radiated frequency is out of the restdcband.

The other emission levels were very low againstithi.

N g A

The average value of fundamental frequency is :
Average value = Peak value + Duty cycle correctamtor
The duty cycle correction factor is calculated frimmmula :

20 log (Duty cycle) = 20 log (0.621 ms / 1.248 msp.06 dB
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Spurious Emission
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv/m) dB/m (dBuv/m) | (dBuV/m) (dB)

1 4888.000( 44.60 -4.20 40.40 74.00 -33.60 peak
2 4888.000 39.55 -4.20 35.35 54.00 -18.65 AVG
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark

(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 4888.000( 46.20 -4.20 42.00 74.00 -32.00 peak
2 4888.000( 41.36 -4.20 37.16 54.00 -16.84 AVG
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) +f@ation Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuVAnLable Loss (dB) - Preamp Factor
(dB).
4. " #": The radiated frequency is out of the reséricband.
5. The other emission levels were very low againstithi.
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EUT Test Condition Measurement Detail

Channel Channel 7 Frequency Range |1 GHz ~ 25 GHz
Band Edge
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuv/m) dB/m (dBuv/m) | (dBuVv/m) (dB)
1 @2474.000 101.91 -8.52 93.39 114.00 -20.61 peak
2 2492.400| 72.86 -8.55 64.31 74.00 -9.69 peak
3 2500.000| 75.00 -8.55 66.45 74.00 -7.55 peak
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 @2474.000 99.01 -8.52 90.49 114.00 -23.51 peak
2 2493.000| 69.22 -8.55 60.67 74.00 -13.33 peak
3 2500.000| 70.74 -8.55 62.19 74.00 -11.81 peak
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) +f@ation Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuVAnTable Loss (dB) - Preamp Factor
(dB).
4. "@": Fundamental Frequency.
5. "#": The radiated frequency is out of the restdcband.
6. The other emission levels were very low againstithi.
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) | (dBuv/m) | dB/m | (dBuVv/m) | (dBuV/m) (dB)

1 @2474.000 95.85 -8.52 87.33 94.00 -6.67 AVG
2 2499.600| 45.03 -8.55 36.48 54.00 -17.52 AVG
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark

(MH2) (dBuV/m) dB/m (dBuVv/m) | (dBuV/m) (dB)
1 @2474.000 92.95 -8.52 84.43 94.00 -9.57 AVG
2 2500.000| 44.99 -8.55 36.44 54.00 -17.56 AVG
Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) +f@ation Factor (dB/m).

2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuVAnLable Loss (dB) - Preamp Factor
(dB).

"@": Fundamental Frequency. AVG = Peak — Duty cydgection factor.

" #": The radiated frequency is out of the reséricband.

The other emission levels were very low againstithi.

N g A

The average value of fundamental frequency is :
Average value = Peak value + Duty cycle correctamtor
The duty cycle correction factor is calculated frimmmula :

20 log (Duty cycle) = 20 log (0.621 ms / 1.248 msp.06 dB
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Spurious Emission
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv/m) dB/m (dBuv/m) | (dBuV/m) (dB)

1 4948.000( 44.26 -4.07 40.19 74.00 -33.81 peak
2 4948.000( 39.31 -4.07 35.24 54.00 -18.76 AVG
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark

(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 4948.000( 45.29 -4.07 41.22 74.00 -32.78 peak
2 4948.000( 40.42 -4.07 36.35 54.00 -17.65 AVG
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) +f@ation Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuVAnLable Loss (dB) - Preamp Factor
(dB).
4. " #": The radiated frequency is out of the reséricband.
5. The other emission levels were very low againstithi.
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Below 1 GHz DATA:
EUT Test Condition Measurement Detail
Channel Channel 4 Frequency Range |30 MHz ~ 1 GHz
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Antenna Polarity & Test Distance: Horizontal at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 50.4669 39.42 -15.26 24.16 40.00 -15.84 peak
2 146.4000| 45.64 -15.63 30.01 43.50 -13.49 peak
3 221.1870| 45.62 -17.84 27.78 46.00 -18.22 peak
4 568.1560| 31.57 -8.32 23.25 46.00 -22.75 peak
5 728.9820| 32.13 -5.31 26.82 46.00 -19.18 peak
6 952.3407| 30.36 -2.12 28.24 46.00 -17.76 peak
Antenna Polarity & Test Distance: Vertical at 3 m
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 64.8230 51.14 -16.80 34.34 40.00 -5.66 peak
2 141.3237| 46.89 -15.90 30.99 43.50 -12.51 peak
3 221.1547| 37.42 -17.84 19.58 46.00 -26.42 peak
4 465.6270| 32.55 -10.37 22.18 46.00 -23.82 peak
5 729.0790| 31.80 -5.31 26.49 46.00 -19.51 peak
6 940.4097| 31.23 -2.30 28.93 46.00 -17.07 peak
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) +¥@ation Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit valueBdV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuVAnLable Loss (dB) - Preamp Factor
(dB).
4. The other emission levels were very low againstithi.
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9.2.AC Power Line Conducted Emission

Requirements

.. Conducted limit (dBpV)
Frequency of Emission(MHz -
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 60 50

Note :
1. The lower limit shall apply at the transitioeduencies.
2. The limit decreases in line with the logaritbfithe frequency in the range of 0.15 to 0.50 MHz.

Test Procedures

EUT
80cnr >80cn
40cr < > “ >
» PC Receiver
T |
80cm
l LISN
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The EUT was put on a table of non-conducting maltéhiat was 80cm high. The vertical
conducting wall of shielding was located 40cm @ ithar of the EUT. The power line of the
EUT was connected to the AC mains through a AsifiMains Network (A.M.N.). A EMI
Measurement Receiver (R&S Test Receiver ESR3) w@d 1o test the emissions from both
sides of AC line. According to the requirements Section 6.2 of ANSI C63.10 -
2013.Conducted emissions from the EUT measurdrtifréquency range between 0.15 MHz
and 30MHz using CISPR Quasi-Peak and average detaode. The bandwidth of EMI test
receiver was set at 9kHz.

The arrangement of the equipment was installed éetrthe standards and operating in a
manner, which tends to maximize its emission chiaratics in a normal application.
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Test Data
EUT Test Condition Measurement Detall
Channel Channel 4 Frequency Range |150 kHz ~ 30 MHz

Phase of Power: Line (L)
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No. Frequency | Reading Correct Result Limit Margin Remark

(MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 0.1581 33.90 19.57 53.47 65.56 -12.09 QP
2 0.1581 15.72 19.57 35.29 55.56 -20.27 AVG
3 0.1830 31.58 19.58 51.16 64.35 -13.19 QP
4 0.1830 13.59 19.58 33.17 54.35 -21.18 AVG
5 0.1942 30.84 19.58 50.42 63.85 -13.43 QP
6 0.1942 12.94 19.58 32.52 53.85 -21.33 AVG
7 0.2219 29.09 19.59 48.68 62.75 -14.07 QP
8 0.2219 11.79 19.59 31.38 52.75 -21.37 AVG
9 0.2388 27.86 19.59 47.45 62.14 -14.69 QP
10 0.2388 11.26 19.59 30.85 52.14 -21.29 AVG
11 0.2584 26.56 19.60 46.16 61.48 -15.32 QP
12 0.2584 10.97 19.60 30.57 51.48 -20.91 AVG
Remarks:

1. Result value (dBuV) = Reading value (dBuV) + Cotiat Factor (dB)
2. Margin(dB) = Result value (dBuV) - Limit value (dB)

3. Correction Factor(dB) = Insertion loss(dB) + Calokes(dB)
4

The other emission levels were very low againstithi.
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Phase of Power: Neutral (N)

100.0 dBuV
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0 FCC Part 15 Conduction(QP)

|
% FCC Part 15 Conduction(AVY)
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No. Frequency | Reading Correct Result Limit Margin Remark

(MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 0.1532 34.05 19.59 53.64 65.82 -12.18 QP
2 0.1532 18.15 19.59 37.74 55.82 -18.08 AVG
3 0.1640 33.24 19.59 52.83 65.26 -12.43 QP
4 0.1640 17.68 19.59 37.27 55.26 -17.99 AVG
5 0.1737 32.17 19.59 51.76 64.78 -13.02 QP
6 0.1737 16.94 19.59 36.53 54.78 -18.25 AVG
7 0.1792 31.68 19.59 51.27 64.52 -13.25 QP
8 0.1792 16.64 19.59 36.23 54.52 -18.29 AVG
9 0.2169 29.41 19.60 49.01 62.94 -13.93 QP
10 0.2169 15.22 19.60 34.82 52.94 -18.12 AVG
11 0.2187 29.35 19.60 48.95 62.87 -13.92 QP
12 0.2187 15.11 19.60 34.71 52.87 -18.16 AVG
Remarks:

1. Result value (dBuV) = Reading value (dBuV) + Coti@t Factor (dB)
2. Margin(dB) = Result value (dBuV) - Limit value (dB)

3. Correction Factor(dB) = Insertion loss(dB) + Caloles(dB)
4

The other emission levels were very low againstithi.
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9.3. 20 dB Bandwidth
Requirements

The 20 dB bandwidth shall be specified in operatreguency band.

Test Setup
‘ | Cabinet
Semi Anechoic Chamber
Antenna Mount 4
i, 360 o €
Bt T Receiver
I 3m T
[ =
: =t Tm~4m
! e Position

ELéJT Controller
| 1.5m 5
Tm

q_ ‘ Preamplifier
— H

Test Procedures

a. The testing follows the guidelines in ANSI C63.1012.

b. The EUT was arranged to its worst case and themthumantenna tower (from 1 m to
4 m) and turntable (from 0 degree to 360 degreesnd the maximum reading. A pre-
amp and a high pass filter are used for the testder to get better signal level. Both
horizontal and vertical polarizations of the ante@amne set to make the measurement.

c. The EUT was placed on a turntable with 1.5m abaeery.

d. The EUT was set 3 meters from the interferencaviggantenna, which was mounted
on the top of a variable height antenna tower.

e. The bandwidth of the fundamental frequency was oreasby spectrum analyzer with
300 kHz RBW and 1 MHz VBW. The 20 dB bandwidth éfided as the total spectrum
the power of which is higher than peak power mi20isiB.
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Test Data
Channel Frequency 20 dB Bandwidth (MHz)
L GFSK
2408 1.65MHz
4 2444 1.65MHz
2474 1.70MHz

Spectrum Plot of Worst Value

' Keysight Spectrum Analyzer - Swept SA [ & |3

L] 2 DC | CORREC SENSE:INT| ALIGN AUTO

Marker 3 A 1.700000000 MHz o Avg Type: Log-Pwr
)y Trig: Line

IFGain:Low #Atten: 20 dB

RF 50

Ref Offset 10 dB
[o jiB.rdiu; Ref 119.99 dBpV
0g

Span 50.00 MHz
Sweep 1.000 ms (1001 pts)

X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

2.474 05 GHz
2.473 25 GHz

All Markers Off|

m

A -

=
7
(2]
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10.Antenna Requirement

Requirements

15.203 requirement: For intentional device, acaggdo 15.203: an intentional radiator
shall be designed to ensure that no antenna dtaerthat furnished by the responsible
party shall be used with the device.

EUT Antenna

The EUT antenna is the permanent integral antdhnamply with the standard
requirement.
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11 Radiated Measurement Setup Configuration

Below 1 GHz
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Above 1 GHz
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12 Conducted Emission Measurement Setup Configurations
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