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TEST RESULT CERTIFICATION

Applicant’s name................. . Shenzhen ABC Industrial Co.,Ltd

Address ... : 6/F, building B14, Yintian industrial district, Bao'An Blvd.,
Bao'an District, Shenzhen, P.R.China

Manufacture's Name............ . Shenzhen ABC Industrial Co.,Ltd

Address ... : 6/F, building B14, Yintian industrial district, Bao'An Blvd.,

Bao'an District, Shenzhen, P.R.China
Product description

Product name ............cccceenne. : TWS speakers
Trademark ........ccccoeoeiiiiennnenn. . N/A
Model and/or type reference : D20
Standards .........cccoeveeereennns . FCC Part15.247

ANSI C63.10:2013

This device described above has been tested by BCTC, and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements. And it is applicable only
to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of BCTC, this
document may be altered or revised by BCTC, personal only, and shall be noted in the revision of
the document.

Prepared by(Engineer): Cai Fang Zhong ém f’wﬁ Z}“ﬁ

Reviewer(Supervisor): Eric Yang

Approved(Manager): Zero Zhou
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Partl15 (15.247) , Subpart C
SStanqard Test Item Judgment Remark
ection
15.207 Conducted Emission PASS
15.247 (a)(2) 6dB Bandwidth PASS
15.247 (b) Peak Output Power PASS
15.247 (d) Radiated Spurious Emission PASS
15.247 (e) Power Spectral Density PASS
15.205 Restricted Band of Operation PASS
15.247(d) Band Edge (Out of Band Emissions) PASS
15.203 Antenna Requirement PASS
NOTE:
(1)” N/A” denotes test is not applicable in this Test Report
FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 5 of 40
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E

1.1 TEST FACILITY

Shenzhen BCTC Testing Co., Ltd.
Add.: BCTC Building & 1-2F, East of B Building, Pengzhou Industrial, Fuyuan 1st Road, Qiaotou
Community, Fuyong Street, Bao’an District, Shenzhen, China

FCC Test Firm Registration Number: 712850
IC Registered No.: 23583

1.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurementy + U » where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2 > providing a level of confidence of
approximately 95 % -

No. Item Uncertainty
3m camber Radiated spurious _
! emission(30MHz-1GHz) U=4.3d8B
3m chamber Radiated spurious _
2 emission(1GHz-18GHz) U=4.5dB
3 3m chamber Radiated spurious emission(18GHz-40GHz) U=3.34dB
4 Conducted Adjacent channel power U=1.38dB
5 Conducted output power uncertainty Above 1G U=1.576dB
6 Conducted output power uncertainty below 1G U=1.28dB
7 humidity uncertainty U=5.3%
8 Temperature uncertainty U=0.59C

FCC Report

Tel: 400-788-9558 0755-33019988

Web:Http://www.bctc-lab.com
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Equipment TWS speakers
Trade Name N/A
Model Name D20, D21, H2SM-2BK, Dxx(xx represents 01, 02, 03,

04,........ 99)

Model Difference

All the model are the same circuit and RF module, except
model names.

Product Description

2402-2480 MHz
GFSK

Operation Frequency:
Modulation Type:
Number Of Channel 40CH

Antenna Designation: |Please see Note 3.

Based on the application, features, or specification exhibited
in User's Manual, the EUT is considered as an ITE/Computing
Device. More details of EUT technical specification, please
refer to the User's Manual.

Channel List

Please refer to the Note 2.

Power Source

DC 7.4V

Connecting I/O Port(s)

Please refer to the User's Manual

Note:

For a more detailed features description, please refer to the manufacturer’s
specifications or the User's Manual.

1.

2.

3.

Channel List
Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
01 2402 11 2422 21 2442
02 2404 12 2424 22 2444
03 2406 13 2426 23 2446
09 2418 19 2438 39 2478
10 2420 20 2440 40 2480
Table for Filed Antenna
Ant. Brand Model Name Antenna Type Gain (dBi) NOTE
1 N/A N/A FPCB 1

FCC Report

Tel: 400-788-9558 0755-33019988

Web:Http://www.bctc-lab.com

Report No.: BCTC-LH190200014-1E
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2.2 DESCRIPTION OF TEST MODES

To investigate the maximum EMI emission characteristics generates from EUT, the test system
was pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT
operation mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

For All Mode Description Modulation Type
Mode 1 CHO1
Mode 2 CH20 GFSK
Mode 3 CH40
Mode 4 Link mode(conducted emission and Radiated emission)
Note:

(1) The measurements are performed at the highest, middle, lowest available channels.
(2) Fully-charged battery is used during the test

2.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED
Conducted Emission Test

E-1+ E-2+

ELT+ Adaptew | AC «

Radiated Spurious Emission Test

E-1
EUT

2.4 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE)

The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test
configuration during the tests.

ltem | Equipment Mfr/Brand Model/Type No. Series No. Note

E1| WS N/A D20 N/A EUT
speakers

E-2 Adapter --- BCTCO005 --- Auxiliary

FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 8 of 40
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Item |[Shielded Type| Ferrite Core Length Note
C-1 NO NO 0.8M USB cable unshielded
Note:

(1)
(2)

The support equipment was authorized by Declaration of Confirmation.
For detachable type I/O cable should be specified the length in cm in TLength ; column.

FCC Report
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Report No.: BCTC-LH190200014-1E

2.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation Test equipment

Item Equipment Manufacturer Type No. Serial No. Last calibration| Calibrated until
Spectrum Analyzer .
1 (9kHz-26.5GHz) Agilent E4407B MY45109572 2018.06.20 2019.06.20
Test Receiver
2 (9KHZz-7GH?) R&S ESR7 101154 2018.06.20 2019.06.20
Bilog Antenna | SCHWARZBEC
3 (30MHz-3GHz) K VULB9163 | VULB9163-942 | 2018.06.23 2019.06.23
Horn Antenna SCHWARZBEC
4 (1GHZ-18GHz) K BBHA9120D 1541 2018.06.23 2019.06.22
Horn Antenna SCHWARZBEC
5 (18GHz-40GH2) K BBHA9170 822 2018.08.06 2019.08.06
Amplifier SCHWARZBEC
6 (9KHz-6GH?2) K BBV9744 9744-0037 2018.06.20 2019.06.20
Amplifier SCHWARZBEC
7 (0.5GHz-18GH2) K BBV9718 9718-309 2018.06.20 2019.06.20
Amplifier TTA1840-35-H
8 (18GHz-40GHz) MITEQ G 2034381 2018.08.06 2019.08.06
Loop Antenna SCHWARZBEC
9 (9KHZ-30MHz) K FMZB1519B 014 2018.06.23 2019.06.23
10 | RECAOIESL o per+Sunnar | 9kHz-30MHz | B1702988-0008 | 2019.0212 | 2020.02.12
(9kHz-30MHz) T T
RF cables?
11 (30MHz-1GH2) Huber+Suhnar | 30MHz-1GHz 1486150 2018.03.27 2019.03.27
RF cables3
12 (1GHZ-40GH?) Huber+Suhnar | 1GHz-40GHz 1607106 2018.06.19 2019.06.19
13 Power Metter Keysight E4419 \ 2018.04.15 2019.04.15
14 | Power Sensor (AV) Keysight E9 300A \ 2018.04.15 2019.04.15
Signal Analyzer
15 20kHz-26.5GHz KEYSIGHT N9020A MY 49100060 2018.08.14 2019.08.13
Test Receiver
16 9kHz-40GHz R&S FSP40 100550 2018.06.13 2019.06.12
17 | D.C. Power Supply LongWei TPR-6405D \ \ \
18 Software Frad EZ-EMC FA-03A2 RE \ \
Conduction Test equipment
ltem| Equipment Manufacturer Type No. Serial No. Last calibration | Calibrated until
1 | Test Receiver R&S ESR3 102075 2018.06.20 2019.06.20
2 Lisn  [SCHWARZBEC | \si ke127 8127739 | 2018.06.19 | 2019.06.19
3 LISN R&S ENV216 101375 2018.06.20 2019.06.20
4 RF cables Huber+Suhnar | 9kHz-30MHz |B1702988-0008| 2019.02.12 2020.02.12
5 Software Frad EZ-EMC EMC-CON 3A1 \ \

FCC Report

Tel: 400-788-9558 0755-33019988

Web:Http://www.bctc-lab.com

Page 10 of 40



< ! Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E

3. EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION Limits

(Frequency Range 150KHz-30MHz)

Limit (dBuV)
FREQUENCY (MHz) Standard
Quas -peak | Average
0.15-0.5 66 - 56 * 56-46* FCC
0.50-5.0 56.00 46.00 FCC
5.0 -30.0 60.00 50.00 FCC
Note:

(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

3.1.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected
to the power mains through a line impedance stabilization network (LISN). All other support
equipments powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/0O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.
3.1.3 DEVIATION FROM TEST STANDARD
No deviation

FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 11 of 40
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E

3.1.4 TEST SETUP

/ Vertical Reference
Ground Plane /TestReceiver

— [ 1
EUT Mgggg
|

80cm
|LISN h
[ | | |
N T
\Horizontal Reference

Ground Plane

40cm

Note: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

3.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

We pretest AC 120V and AC 240V, the worst voltage was AC 120V and the data recording in the
report.

FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 12 of 40
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3.1.6 TEST RESULTS
Temperature : 26 C Relative Humidity : [54%
Pressure : 101kPa Phase : L
Test Voltage : [AC 120V/60Hz Test Mode : Mode 4

90.0 dBu¥

an

70

FCCYIC QP
60

50

40 7 g 1

30

peak
20

" I i v U R

1]

-10.0

0.5 (MHz) 5 30.000
Remark:

1. All readings are Quasi-Peak and Average values.

2. Factor = Insertion Loss + Cable Loss.

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dBuV dBuWv dB Detector Comment
1 019380 36.28 9.46 4574 6369 -17.95 QP
2 01980 2317 9 46 3263 5369 -2106 ANVG
3 02940 2799 957 37 .56 6041 -2285 QP
4 02940 1463 957 24 20 5041 -2621 AVG
5 * 05860 2960 994 39 54 5600 -1646 QP
6 05860 1233 994 2227 46.00 -23.73 AVG
7 12620 2671 958 36 29 5600 -1971 QP
a8 12620 1274 958 22 .32 46 00 -2368 ANVG
9 26340 27.78 963 3741 56.00 -18.59 QP
10 26340 1246 963 2209 46 00 -23 91 AVG
11 75780 27.44 971 A7 15 60.00 -2285 QP
12 75780 12.84 971 2255 50.00 -2745 AVG

FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 13 of 40
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Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH190200014-1E

Temperature : 26 C

Relative Humidity : |54%

Pressure : 101kPa Phase : N
Test Voltage AC 120V/60Hz Test Mode : Mode 4
900  dBuV

an

70

50 )

)

30
20 \
10

1]

-10.0

Bu\

FCC/IC QP

Pl

S|

!

‘w i fh (Mﬁfu\W

SR ATE RNy

1

\:‘*A«W‘M‘MJ

2
”"JL}‘ MLW peak
AV

Remark:

0.5

[MHz])

1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

30000

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuv dBuV dBuv dB Detector Commeni
1 01980 39.32 946 4878 63.69 -14.91 QP
2 01980 2269 946 3215 5369 2154 AVG
3 02940 3091 957 40 .48 6041 -1993 QP
4 02940 1367 957 2324 5041 2717 AVG
5 05899 2753 9 96 3749 5600 -18.51 QP
6 05899 911 9 96 19.07 46.00 -2693 AVG
7 1.4819 2504 958 3462 5600 -21.38 QP
a8 14819 7.20 958 16.78 46.00 -2922 AVG
g9 50459 2561 9.380 35.41 60.00 -2459 QP
10 50459 958 9.80 19.28 5000 -3062 AVG
11 10.0459 27.01 9.69 3670 6000 -23.30 QP
12 10.0459  8.61 9.69 18.30 5000 -31.70 AVG
FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 14 of 40



@ e
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Report No.: BCTC-LH190200014-1E

3.2 RADIATED EMISSION MEASUREMENT

3.2.1 RADIATED EMISSION LIMITS (Frequency Range 9kHz-1000MHz)

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to

be followed.
Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/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

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Limit (dBuV/m) (at 3M)

FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

FREQUENCY RANGE OF RADIATED MEASUREMENT (For unintentional radiators)

Upper frequency of

or tunes (MHz)

Highest frequency generated or

measurement used in the device
or on which the device operates

Range (MHz)

Below 1.705 30
1.705-108 1000
108 — 500 2000
500 — 1000 5000
th . .
Above 1000 5™ harmonic of the highest frequency or 40 GHz,

whichever is lower

FCC Report
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Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic

RB / VB (emission in restricted
1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average

band)
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

3.2.2 TEST PROCEDURE

a. The measuring distance of at 3 m shall be used for measurements at frequency up to 25GHz.
For frequencies above 1GHz, any suitable measuring distance may be used.

b. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-chamber test. The table was rotated 360 degrees to determine the position of the highest
radiation.

c. The height of the equipment or of the substitution antenna shall be 0.8m; above 1GHz, the
height was 1.5m, the height of the test antenna shall vary between 1 m to 4 m. Both horizontal
and vertical polarizations of the antenna are set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then Quasi Peak detector mode re-measured.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

f. For the actual test configuration, please refer to the related Item —EUT Test Photos.

g. For the radiated emission test above 1GHz:
Place the measurement antenna away from each area of the EUT determined to be a source
of emissions at the specified measurement distance, while keeping the measurement antenna
aimed at the source of emissions at each frequency of significant emissions, with polarization
oriented for maximum response.
The measurement antenna may have to be higher or lower than the EUT, depending on the
radiation pattern of the emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that which maximizes the
emissions. The measurement antenna elevation for maximum emissions shall be restricted to
a range of heights of from 1 m to 4 m above the ground or reference ground plane.
Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 16 of 40
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3.2.3 DEVIATION FROM TEST STANDARD
No deviation

3.2.4 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

LIIIIIIp Antenna I
1-4m
EUT amn Aol
. — Maiter
— ~ P

D'Eim Analyzer
I

FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 17 of 40
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(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

i ]
m— 3m —e
Turatable !

Im to 4m
Specirum \ EUT|
Analyzer _|:|_ ID.Em
[ ——— |
| - ——

Ground Plane

Coaxial Cable

(C) Radiated Emission Test-Up Frequency Above 1GHz

Turntable - 3m ——

\ EUT

Spectrum
Analyzer

£
Ground Plane ; /

Coaxial Cable

3.2.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.

FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 18 of 40
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3.2.6 TEST RESULTS (BETWEEN 9KHZ — 30 MHZ)

Temperature: 26°C Relative Humidtity: 54%
Pressure: 101kPa Test Voltage : DC 7.4V
Test Mode : Mode 4 Polarization : --
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - - - PASS
- - - - PASS
NOTE:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.

FCC Report Tel: 400-788-9558 (0755-33019988 Web:Http://www.bctc-lab.com Page 19 of 40
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3.2.7 TEST RESULTS (BETWEEN 30MHZ — 1GHZ)

Temperature : 26°C Relative Humidity : |54%
Test Voltage : |DC 7.4V Polarization : Horizontal
Test Mode Mode 4
80.0 dBu¥/m
FCCAC QP
[
40
[
4 h
3
1 2
0.0
30.000 40 50 60 70 30 [MHz] 200 400 500 &00 700 1000.000
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Reading Correct Measure-
No. Mk. Freq. | evel Factor ment Limit  Owver
MHz dBuY dB dBuMim dB/m dbB Detector
1 378121 29 33 -15.82 13.51 4000 -2649 QP
2 529453 2800 -15.16 12.84 4000 -2716 QP
3 169 0054 36.18 -18.28 17.90 4350 -2560 QP
4 218.3085 3641 -15.88 20.53 4600 -2547 QP
o 052.8832 2914 -1.61 21.53 4600 -2447 QP
6 * 7553873 2973 -4 26 2547 4600 -2053 QP
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NEN

Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH190200014-1E

Temperature : 26°C Relative Humidity : |54%
Test Voltage : |DC 7.4V Polarization : Vertical
Test Mode : Mode 4

80.0 dBu¥/m

FCCAC QP
[
40
5 [
4
3
1 2
0.0
30.000 40 50 60 70 80 [MHz] 300 400 500 600 FODO 1000.000

Remark:

Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Ower
MH=z dBuV dB dBu'/m dB/m dB Detector
1 31.8427 30.61 -16.94 13.67 4000 -2633 QP
2 540711 28.09 -15.28 12.81 4000 -2719 QP
3 167.8243 3712 -18.36 18.76 4350 -2474 QP
4 528.2458 30.46 -8.23 2223 46.00 2377 QP
o9 % 6250780 33.76 667 27.09 4600 -1891 QP
6 7553873 29 .61 -4 26 2535 4600 -2065 QP
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E

3.2.8 TEST RESULTS (1GHZ~25GHZ)

GFSK
Frequency Mett_ar Pre-amplifier Cable Antenna i S Limits Margin
Polar Reading Loss Factor Level Detector
(H/IV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Low Channel:2402MHz
Y 4804.00 52.48 39.55 7.77 25.66 46.36 74.00 | -27.64 PK
Y 4804.00 43.27 39.55 7.77 25.66 37.15 54.00 | -16.85 AV
\Y 7206.00 51.97 38.33 7.3 24.55 45.49 74.00 -28.51 PK
Vv 7206.00 43.32 38.33 7.3 24.55 36.84 54.00 -17.16 AV
Y 15450.00 53.74 35.23 6.6 26.59 51.70 74.00 [ -22.30 PK
H 4804.00 52.12 39.55 7.77 25.66 46.00 74.00 -28.00 PK
H 4804.00 42.28 39.55 7.77 25.66 36.16 54.00 -17.84 AV
H 7206.00 53.00 38.33 7.3 23.55 45.52 74.00 | -28.48 PK
H 7206.00 41.35 38.33 7.3 23.22 33.54 54.00 | -20.46 AV
H 15450.00 54.88 35.45 6.6 27.88 53.91 74.00 [ -20.09 PK
Polar | Frequency Met_er Pre-amplifier Cable Antenna LS Limits Margin Detector
(HIV) Reading Loss Factor Level Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Middle Channel:2440MHz
\Y, 4880.00 51.80 38.89 7.57 25.45 45.93 74.00 -28.07 PK
Y, 4880.00 43.77 38.89 7.57 25.45 37.90 54.00 -16.10 AV
Vv 7320.00 51.75 38.78 7.35 24.78 4510 74.00 -28.90 PK
\Y, 7320.00 42.09 38.78 7.35 24.78 35.44 54.00 -18.56 AV
\Y, 15450.00 54.65 35.89 6.42 26.47 51.65 74.00 -22.35 PK
H 4880.00 53.55 38.89 7.57 25.45 47.68 74.00 | -26.32 PK
H 4880.00 41.10 38.89 7.57 25.45 35.23 54.00 -18.77 AV
H 7320.00 53.97 38.78 7.35 24.78 47.32 74.00 -26.68 PK
H 7320.00 42.00 38.78 7.35 24.78 35.35 54.00 -18.65 AV
H 15450.00 55.17 36.68 6.42 26.65 51.56 74.00 -22.44 PK
Polar | Frequency Metgr Pre-amplifier Cable Antenna ERSSO0 Limits Margin Detector
(HIV) Reading Loss Factor Level Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
High Channel: 2480MHz
\Y 4960.00 50.86 38.75 7.46 25.45 45.02 74.00 -28.98 PK
Vv 4960.00 43.65 38.75 7.46 25.45 37.81 54.00 -16.19 AV
Vv 7440.00 52.93 38.65 7.22 24.78 46.28 74.00 -27.72 PK
\Y 7440.00 43.16 38.65 7.22 24.78 36.51 54.00 -17.49 AV
Y 15450.00 56.04 35.58 6.35 26.47 53.28 74.00 -20.72 PK
H 4960.00 53.70 38.75 7.46 25.45 47.86 74.00 -26.14 PK
H 4960.00 40.47 38.75 7.46 25.45 34.63 54.00 -19.37 AV
H 7440.00 52.71 38.65 7.22 24.78 46.06 74.00 -27.94 PK
H 7440.00 42.01 38.65 7.22 24.78 35.36 54.00 -18.64 AV
H 15450.00 55.31 36.42 6.32 26.65 51.86 74.00 -22.14 PK
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,

Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value has no need to be reported.
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3.3 RADIATED BAND EMISSION MEASUREMENT
3.3.1 TEST REQUIREMENT:

FCC Part15 C Section 15.209 and 15.205

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Limit (dBuV/m) (at 3M)
PEAK AVERAGE
Above 1000 74 54
Notes:
(1) The limit for radiated test was performed according to FCC PART 15C.

(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

FREQUENCY (MHz)

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 2300MHz
Stop Frequency 2520

RB / VB (emission in restricted

1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average
band)

3.3.2 TEST PROCEDURE
Above 1GHz test procedure as below:

a. 1. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter
camber. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna
was tuned to heights from 1 meter to 4 meters and the rota table was turned from 0 degrees to
360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then
testing could be stopped and the peak values of the EUT would be reported. Otherwise the
emissions that did not have 10dB margin would be re-tested one by one using peak,
quasi-peak or average method as specified and then reported in a data sheet.

g. Test the EUT in the lowest channel,the Highest channel

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported
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3.3.3 DEVIATION FROM TEST STANDARD
No deviation

3.3.4 TEST SETUP

Radiated Emission Test-Up Frequency Above 1GHz

Turntable . 3m —

W o S

Spectrum
Analyzer

/[
Ground Plane ; /

Coaxial Cable

3.3.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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BCTC TEST Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E
3.3.6 TEST RESULT
Emission .
ek || ReeEey Met?r Pr(?:t-. Cable | Antenna evel Limits resut
(HIV) (MH2) Reading | amplifier Loss Factor (dBuV/m) (dBuV/m) esu
(dBuVv) (dB) (dB) (dB/m)
PK PK | Av
Low Channel 2402MHz
H 2390.00 60.57 38.06 7.42 20.15 50.08 74.00 | 54.00 | PASS
H 2400.00 64.50 38.06 7.42 20.15 54.01 74.00 | 54.00 | PASS
V 2390.00 60.54 38.06 7.42 20.15 50.05 74.00 | 54.00 | PASS
GESK V 2400.00 58.48 38.06 7.42 20.15 47.99 74.00 | 54.00 | PASS
High Channel 2480MHz
H 2483.50 59.63 38.17 7.45 20.54 49.45 74.00 | 54.00 | PASS
H 2485.50 61.94 38.17 7.45 20.54 51.76 74.00 | 54.00 | PASS
V 2483.50 61.80 38.2 7.45 20.54 51.59 74.00 | 54.00 | PASS
\Y% 2485.50 58.36 38.2 7.45 20.54 48.15 74.00 | 54.00 | PASS
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit

2. If the PK measured levels comply with average limit, then the average level were deemed to comply with average limit.
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4. POWER SPECTRAL DENSITY TEST

4.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

Section Test Item Limit Frequ?l\r)chyz)Range Result
15.247 Power Spectral Density (in :n?/%rEHz) 2400-2483.5 PASS

4.1.1 TEST PROCEDURE

Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.
. Set the RBW to: 3 kHz < RBW < 100 kHz.
. Set the VBW = 3 x RBW.

. Sweep time =

auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

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

1.
2
3
4
5. Detector = peak.
6
7
8
9
1

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

4.1.2 DEVIATION FROM STANDARD

No deviation.

4.1.3 TEST SETUP

EUT

4.1.4 EUT OPERATION CONDITIONS

SPECTRUM
ANALYZER

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special

operating condition is specified in the follows during the testing.
Note: Power Spectral Density(dBm)=Reading+Cable Loss

FCC Report

Tel: 400-788-9558 0755-33019988
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Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH190200014-1E

4.1.5 TEST RESULTS

Temperature : 25C Relative Humidity : |55%

Test Mode GFSK Test Voltage DC 7.4V
Frequency P[?:;\esritf/?de;:r:?l (Iaiénr:]t) Result
2402 MHz -10.397 8 PASS
2440 MHz -9.590 8 PASS
2480 MHz -10.896 8 PASS

CHO1

| SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr

AvglHold: 921100

Marker 1 2.401883000000 GHz .
—, ) Trig: Free Run

IFGainiLow _ Atten: 10 dB o= Y

Ref 0.00 dBm

Center 2.4020000 GHz
#Res BW 3.0 kHz #VBW 10 kHz

Mkr1 2.401 883 0 GHz
-10.397 dBm

Span 1.500 MHz
Sweep 158.2 ms (1001 pts)

(o[ )
Peak Search

N N
NextPeak

 Esiis e |
Next Pk Right|
| Eseemeas s |
Next Pk Left
s |
Marker Delta
| sissstsimsansanm |

Mkr—CF

MSG STATUS
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Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH190200014-1E

CH20

BE Agilent Spectrum Analyzer 5wapt5A

SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr

Avg|Held: 100/100

PNO: e ) Trig: Free Run
IFGain:Low Atten: 10 dB

Mkr1 2.439 818 5 GHz
-9.590 dBm

Ref 0.00 dBm

MMMWWM--

10 dB/div
Log

T

My, |

#VBW 10 kHz Sweep 158. 2 ms (1001 pts)

==
Peak Search

NextPeak
| e |
Next Pk Right
e |

Next Pk Left
| e |

Marker Delta

Mkr—CF

wsc 1 File <PICTURE.PNG> saved STATUS

BE Agilent Spectrum Analyzer SweptSA

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 10 dB

1LU gBIdIV Ref 0.00 dBm

i ILJM‘I

CH40

BB

st Avg TYPETTS;:;‘T,::. Peak Search

Avg[Hold: 80/100

Mkr1 2.479 886 0 GHz BEXEERR
-10.896 dBm | E——

- [
|
AL T |
B s UV
o e -

\J

ERERERENEN -
| [

Mkr—CF

IIIIIIIESI
I

—
=
o
.
.
.
.
.
.
.

#VBW 10 kHz Sweep 158.2 ms (1001 pts)

MSG STATUS

FCC Report

Tel: 400-788-9558 0755-33019988

Web:Http://www.bctc-lab.com

Page 28 of 40



< ! Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E

5. BANDWIDTH TEST

5.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

Section

Test Item

Limit

Frequency Range
(MHz)

Result

15.247(a)(2)

Bandwidth

>= 500KHz

(6dB bandwidth)

2400-2483.5

PASS

5.1.1 TEST PROCEDURE

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. 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.

5.1.2 DEVIATION FROM STANDARD

No deviation.

5.1.3 TEST SETUP

EUT

SPECTRUM

5.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.

ANALYZER

FCC Report Tel: 400-788-9558 0755-33019988
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Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH190200014-1E

5.1.5 TEST RESULTS

Temperature : 25C Relative Humidity : |55%
Test Mode GFSK Test Voltage DC 7.4V
Frequency 6dB bandwidth Limit
(MH2) (MHz) (kH2) Result
2402 0.711 500 Pass
2440 0.703 500 Pass
2480 0.719 500 Pass
CHO1

(
#FGain:Low

| SENSE:INT|

| ALIGN AUTO |

Center Freq: 2.402000000 GHz
=) Trig: Free Run
#Atten: 20 dB

Radio Std: None
AvglHold:>10/10
Radio Device: BTS

TracelDetector

Ref 10.00 dBm

Clear Write

Average

Max Hold

Min Hold

#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth

1.0684 MHz

|

Transmit Freq Error

x dB Bandwidth

11.919 kHz
710.6 kHz

OBW Power
x dB

99.00 %
-6.00 dB

FCC Report
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E

CH20

| SENSE:INT| | ALIGN AUTO
Center Freq: 2.440000000 GHz Radic Std: Nene
Cp) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

TracelDetector

1LO dBidiv Ref 10.00 dBm
og

I R A SN N | R . :
N =GN (. -
oA N
.

#Res BW 100 kHz

Occupied Bandwidth

1.0717 MHz
Transmit Freq Error 11.139 kHz OBW Power
x dB Bandwidth 702.6 kHz xdB

CHA40

[-= &[]
TracelDetector

[
Center Freq: 2.480000000 GHz Radio Std: None
[} Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

SENSE:INT| | ALIGN AUTO |

Clear Write

#Res BW 100 kHz #VYBW 300 kHz

Occupied Bandwidth

1.0748 MHz
Transmit Freq Error 11.160 kHz OBW Power 99.00 %
x dB Bandwidth 718.6 kHz xdB -6.00 dB
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6. PEAK OUTPUT POWER TEST

6.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

. o Frequency Range
Section Test Item Limit Result
(MHz)
15.247(b)(3) Peiﬁggﬁp“t 1 watt or 30dBm 2400-2483.5 PASS

6.1.1 TEST PROCEDURE

a. The EUT was directly connected to the Power meter

6.1.2 DEVIATION FROM STANDARD
No deviation.

6.1.3 TEST SETUP

=T POWER METER

6.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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6.1.5 TEST RESULTS

Temperature : 25C Relative Humidity : |55%
Test Voltage DC 7.4V
Maximum
Conducted Conducted
Frequenc Output Power
’ Output Limit
Power(PK)
(MHz) (dBm) dBm
2402 1.39 30
GFSK 2440 1.24 30
2480 1.12 30

FCC Report

Tel: 400-788-9558 0755-33019988

Web:Http://www.bctc-lab.com

Page 33 of 40



< ! Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E

7. 100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE
7.1 APPLICABLE STANDARD

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated measurement.

7.2 TEST PROCEDURE

Using the following spectrum analyzer setting:

a) Setthe RBW = 100KHz.

b) Setthe VBW = 300KHz.

c) Sweep time = auto couple.
d) Detector function = peak.
e) Trace mode = max hold.

f) Allow trace to fully stabilize.

7.3 DEVIATION FROM STANDARD
No deviation.

7.4 TEST SETUP

EUT SPECTRUM
ANALYZER

7.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.

7.6 TEST RESULTS
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Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH190200014-1E

GFSK: Band Edge, Left Side

==

SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

PNO: Fast
& Atten: 20 B

IFGain:Low

10 ¢Bidiv
Log

Ref 10.00 dBm

Sweep 9.

Stop 2.41000 GHz
600 ms {1001 pts)

MKR MODE TRC| SCL|

N [1]f] 2 .401 8 GHz -2 419 dBm
Y N [1]f] 2.400 0 GHz -47.675 dBm

FUNCTION FUNCTION WIDTH

FUNCTION VALUE =~

I B
-

IIE 2.386 0 GHz 57357dBm| | 00000 00000 |
I R I

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta;

Mkr—CF

GFSK: Band Edge, Right Side

B Agilent SpertrumAnalyzEr SprtSA

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low

1LU gBJdiv Ref 10.00 dBm

Sweep 2.

;| Atten: 20 dB

Stop 2.50000 GHz
400 ms (1001 pts)

MKR, MODE TRC| SCL

[ 1] f] 2 4ln 150 GHz 2. (llB dBm

FUNCTION FUNCTION WIDTH

2oWO~ON A

A

FUNCTION VALUE

N | I R R
2 [ N [1]f] 2.483 500 GHz 64314dBm| | ]
&l N [ 17| 2.495 975 GHz 58607dBm| [ 00 [ 00000000 |

r - ]

==
Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta;

=
@
o
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH190200014-1E

CONDUCTED EMISSION MEASUREMENT

GFSK

Low Channel 2402MHz

(B 2oient Socctnum Snstoe - Sawp B4

B Sieet Socctrum Anyees - Saep 14 [

Avg Type: Log-Par
Trig: Free Run AvgiHold: 54100
Atten: 10 dB

Mark El 0 ; Avg Type: Log-Par
ety 2802050000000 Gz Trig: Free Run AvilHord>168100

(FGainiow  Atten: 10 dB

P
P gt

L L«J 41~L|": I"l:*- Ve

Mkr--RefLwvi

J,;]L,, A, ,uu.u&-.«...u»rn

Stop 25.00 GHz
#VBW 300 kHz ep 2.103 s (1001 pts|

Stop 3.000 GHz
#VBW 300 kHz ms {1001 pts)

Middle Channel 2440MHz

B Sieet Socctrum Anyees - Saep 1. |

Marker 1 4.892000000000 GHz Avg Typs: Log-Prr
Trig: Fres Run AvgiHold: 100
ow © Amen: 10 6B

Avg Type: Log-Par
ot g Trig: Free Run Avgikold: 73100
Low Atten: 10 dB

Ref 0.00 dBm

Mkr—-RefLyi L-,;\.—_»J‘*“‘” A Mt s

Stop 3.000 GHz

#VBW 300 kHz 3.9 ms (1001 pts] #VBW 300 kHz 2.103 5 (1001 pts

| 2480MHz

(B 2oient Socctnum Snstoe - Sawp B4

[N 2pdent Spectrum Anshyner - Saept B4
Marker 1 4.958000000000 GHz Avg Type: Log-Par

Th et o Trig: Free Run AvgiHold: 51100

Marker 1 2.480250000000 GHz Avg Type: Log-Par
: IF GainLow Atten: 10 dB

ost o Trig: Free Run AvgiHiold:> 106100
IF Gabn L ow Atten: 10 dB

Ref 0.00 dBm Ref 0.00 dBm

;L”M‘“LJJJ”_L.J.-_\-;mh..._,.ﬂ-a-*-w»«l‘- Mw—hu“';‘_“‘ 4 Mkr—-RefLvi

Mo -1""“
R T LY L i I
P -_&.,»,-""M‘ﬁj-'-"‘

|
|
p
|

Stop 3.000 GHz
#VBW 300 kHz 283.9 ms (1001 pts)

Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2,103 5 (1001 pts]
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8. ANTENNA REQUIREMENT

8.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device.

8.2 EUT ANTENNA

The EUT antenna is FPCB Antenna, fulfill the requirement of this section.
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9. EUT TEST PHOTO

Conducted Measurement Photos
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Radiated Measurement Photos
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10. EUT PHOTO
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