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Report No.: PTC19051701901E-FCO01

1TEST RESULT CERTIFICATION

Applicant’'s name

Address

Manufacture's name

Address

Product name

Model name

Standards
Test procedure
Test Date
Date of Issue

Test Result

Guoguang Electric Co.,Ltd
No. 8 Jinghu Road, Xinhua Town Huadu Region, Guangzhou, China

Guoguang Electric Co.,Ltd
No. 8 Jinghu Road, Xinhua Town Huadu Region, Guangzhou, China

portable blutooth speaker
BT138B, BT138, iBall Musi Jam

FCC CFR47 Part 15 Section 15.247
ANSI C63.10:2013

August 20, 2019 to August 26, 2019
August 26, 2019

Pass

This device described above has been tested by PTC, 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 PTC, this
document may be altered or revised by PTC, personal only, and shall be noted in the revision

of the document.

Test Engineer:

Technical Manager:

Z/Q , \I{a ,,,.2/

Leo Yang / Engineer

U

Chris Du / Manager
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Report No.: PTC19051701901E-FCO01

2 Test Summary

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Band edge 1:23;22; PASS

Conduct Emission 15.207 N/A (Note 1)

20dB Bandwidth 15.247(a)(1) PASS

Maximum Peak Output Power 15.247(b)(1) PASS

Frequency Separation 15.247(a)(1) PASS

Number of Hopping Frequency 15.247(a)(1)(iii) PASS

Dwell time 15.247(a)(1)(iii) PASS

Antenna Requirement 15.203 PASS

Note:

1. The EUT only powered by DC, no need to evaluate AC Power Conducted Emission.
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Report No.: PTC19051701901E-FCO01

3 TEST FACILITY

Dongguan Precise Testing & Certification Corp., Ltd.

Address: Building D, Baoding Technology Park, Guangming Road2, Dongcheng District, Dongguan,
Guangdong, China

FCC Registration Number: 790290

A2LA Certificate No.: 4408.01

IC Registration Number: 12191A-1
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Report No.: PTC19051701901E-FCO01

4 General Information

4.1 General Description of E.U.T.

Product Name

portable blutooth speaker

Model Name

BT138B, BT138, iBall Musi Jam
(Note: The samples are the same except different model include model name
and color of enclosure. So BT138B was selected for full tested.)

Operation Frequency

2402-2480MHz

Bluetooth Version

Version 4.2

Type of Modulation

GFSK, /4-DQPSK, 8DPSK

Antenna installation

Internal PCB Antenna

Antenna Gain -2.0dBi
Power supply DC 5.0V
Hardware Version V1.8
Software Version V3.2
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Report No.: PTC19051701901E-FCO01

4.2 Test Mode

The EUT has been tested under its typical operating condition. Pre-defined engineering program for
regulatory testing used to control the EUT for staying in continuous transmitting. Only the worst case data
were reported.

The EUT has been associated with peripherals pursuant to ANSI C63.10-2013 and configuration operated in
a manner tended to maximize its emission characteristics in a typical application. Frequency range
investigated: radiation (9 KHz to the 10th harmonics of the highest fundamental frequency or to 40 GHz,
whichever is lower).

The EUT has been tested under TX operating condition.

This EUT is a FHSS system, were conducted to determine the final configuration from all possible
combinations. We use software control the EUT, Let EUT hopping on and transmit with highest power, all the
modes GFSK, N/4-DQPSK, 8DPSK have been tested. 79 Channels are provided by EUT. The 3 channels of
lower, medium and higher were chosen for test.
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Report No.: PTC19051701901E-FCO01

Channel List:

Channel Fr((alsllr_'ezr;cy Channel Frt?ﬁ/lu:;)cy Channel Fr?ﬁﬂu:;)cy Channel Frt?ﬁ/lu:;)cy
0 2402 1 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409
8 2410 9 2411 10 2412 11 2413
12 2414 13 2415 14 2416 15 2417
16 2418 17 2419 18 2420 19 2421

20 2422 21 2423 22 2424 23 2425
24 2426 25 2427 26 2428 27 2429
28 2430 29 2431 30 2432 31 2433
32 2434 33 2435 34 2436 35 2437
36 2438 37 2439 38 2440 39 2441
40 2442 41 2443 42 2444 43 2445
44 2446 45 2447 46 2448 47 2449
48 2450 49 2451 50 2452 51 2453
52 2454 53 2455 54 2456 55 2457
56 2458 57 2459 58 2460 59 2461
60 2462 61 2463 62 2464 63 2465
64 2466 65 2467 66 2468 67 2469
68 2470 69 2471 70 2472 71 2473
72 2474 73 2475 74 2476 75 2477
76 2478 77 2479 78 2480 - -
Channel Frequency(MHz)
0 2402
39 2441
78 2480
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5 Equipment During Test

5.1 Equipments List

RF Conducted Test

Report No.: PTC19051701901E-FCO01

Naf“e of Manufacturer Model Serial No. Characteristics |Calibration Due
Equipment
MXG Signal Agilent N9020A MY56070279 | 10Hz-30GHz | Sep.19, 2019
Analyzer
Coaxial Cable CDSs 79254 46107086 10Hz-30GHz Sep.19, 2019
Power Meter Anritsu ML2495A 0949003 300MHz-40GHz | Sep.19, 2019
Power Sensor Anritsu MA2411B 0917017 300MHz-40GHz | Sep.19, 2019

Remark: The temporary antenna connector is soldered on the PCB board in order to perform conducted

tests and this temporary antenna connector is listed in the equipment list.

Radiated Emissions

E';z?;?nzat Manufacturer Model Serial No. |Characteristics| Calibration Due
EMI Test Receiver | Rohde&Schwarz ESCI 101417 9KHz-3GHz | gy 19, 2019
Loop Antenna Schwarzbeck FMZB 1519 012 9 KHz -30MHz Sep.19, 2019
Bilog Antenna | SCHWARZBECK | VULB9160 9160-3355 | 25MHz-2GHz | Sep.19, 2019
Preamplifier low | g~ wyARZBECK | BBV 9475 | 9745.0013 | ™Hz1GHZ | o0 19 2019

frequency)

Cable Schwarzbeck PLF-100 549489 9KHz-3GHz Sep.19, 2019
Spectrum Analyzer Agilent E4407B MY45109572 | 9KHz-40GHz Sep.19, 2019
Horn Antenna | SCHWARZBECK 9120D 9120D-1246 | 1GHz-18GHz Sep.19, 2019
Power Amplifier LUNAR EM LNA1G18-40 | J10100000081 | 1GHz-26.5GHz |  sep.19, 2019
Horn Antenna | SCHWARZBECK | BBHA 9170 9170-181 14GHz-40GHz | Sep.25, 2019
Amplifier SCHWARZBECK | BBV 9721 9721-205 | 18GHz-40GHz | Sep.19, 2019
Cable H+S CBL-26 N/A 1GHz-26.5GHz | sep.19, 2019
RF Cable R&S R204 R21X 1GHz-40GHz | Sep.19,2019
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Report No.: PTC19051701901E-FCO01

Conducted Emissions

Name of Equipment Manufacturer Model Serial No. Characteristics| Calibration

Due
EMI Test Receiver Rohde&Schwarz ESCI 101417 9KHz-3GHz Sep.19, 2019
Artificial Mains
Rohde&Schwarz L2-16B 000WX31025 | 9KHz-300MHz | Sep.19, 2019
Network
A“',Z‘;';L (';"rlf'”s Rohde&Schwarz | ENV216 101342 9KHz-300MHz | Sep.19, 2019
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5.2 Measurement Uncertainty

Report No.: PTC19051701901E-FCO01

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted 1+2.2dB
Radio Frequency +1x10°
Bandwidth +15x10°
Time 2%

Duty Cycle 2%
Temperature +1°C
Humidity 5%

DC and low frequency voltages +3%
Conducted Emissions (150kHz~30MHz) +3.64dB
Radiated Emission(30MHz~1GHz) +5.03dB
Radiated Emission(1GHz~25GHz) +4.74dB

Remark: The coverage Factor (k=2), and measurement Uncertainty for a level of Confidence of 95%
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5.3 Description of Support Units

Report No.: PTC19051701901E-FCO01

Equipment

Model No.

Series No.

Power Adapter

NSA12UH-050200

N/A
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Report No.: PTC19051701901E-FCO01

6 Conducted Emission

Test Requirement: :  FCC CFR 47 Part 15 Section 15.207

Test Method: . ANSI C63.10:2013

Test Result: . PASS

Frequency Range: . 150kHz to 30MHz

Class/Severity: . Class B

Detector: . Peak for pre-scan (9kHz Resolution Bandwidth)

6.1 E.U.T. Operation
Operating Environment :

Temperature: . 23.8°C
Humidity: : 50%RH
Atmospheric Pressure: : 101.21kPa

6.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.10: 2013

10.8m

v
. 1
:50Q Terminator =
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Report No.: PTC19051701901E-FCO01

6.3 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

T— L.I.S.N EUT

6.4 Measurement Procedure:

1. The EUT was placed on a table, which is 0.1m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured was complete.

6.5 Conducted Emission Limit

Conducted Emission

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

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

6.6 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

6.7 Conducted Emission Test Result

N/A.

The EUT only powered by battery, no need to evaluate AC Power Conducted Emission.
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Report No.: PTC19051701901E-FCO01

7 Radiated Spurious Emissions

Test Requirement . FCC CFRA47 Part 15 Section 15.209 & 15.247
Test Method : ANSI C63.10:2013
Test Result . PASS
Measurement Distance : 3m
Limit . See the follow table
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uV/m uV/m dBuV/m
(m)
0.009 ~ 0.490 2400/F (kHz) 300 10000 * 2400/F (kHz) 20log®*0%FkH2) 4 80
0.490 ~ 1.705 24000/F (kHz) 30 100 * 24000/F (kHz) 20log#*00FkH2) + 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log"®
88 ~ 216 150 3 150 20log"*”
216 ~ 960 200 3 200 20log®™
Above 960 500 3 500 20log®®

7.1 EUT Operation

Operating Environment :

Temperature : 239°C
Humidity : 51.32%RH
Atmospheric Pressure . 101.12kPa
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Report No.: PTC19051701901E-FCO01

7.2 Test Setup
The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

ry

Turn Table

0.8m|

v
|

| sistem, | naiizer etork
st Netverk

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

Turn Table

o
[oe]
4--—3——-+|

: VS
em Analyzer Network
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Report No.: PTC19051701901E-FCO01

The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

1.5m

Turn Table
Absorbers

1

1

1

v FYVVYVN
aim Analyze

7.3 Spectrum Analyzer Setup

Below 30MHz

IF Bandwidth : | 10kHz

Resolution Bandwidth : | 10kHz

Video Bandwidth : | 10kHz

30MHz ~ 1GHz

Detector : | PK QP
Resolution Bandwidth - | 100kHz 120kHz
Video Bandwidth . | 300kHz 300kHz
Above 1GHz

Detector : | PK AV
Resolution Bandwidth © | 1MHz 1MHz
Video Bandwidth . | 3MHz 10Hz
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Report No.: PTC19051701901E-FCO01

7.4 Test Procedure

1. Below 1000MHz, The EUT was placed on a turn table which is 0.8m above ground plane, And above
1000MHz, The EUT was placed on a styrofoam table which is 1.5m above ground plane.

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

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the maximum
emissions. The spectrum was investigated from the lowest radio frequency signal generated in the device,
without going below 9 kHz, up to the tenth harmonic of the highest fundamental frequency or to 40 GHz,
whichever is lower.

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. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse radiation
emission was get at the X position. So the data shown was the X position only.

8. The test above 1GHz must be use the fully anechoic room, and the test below 1GHz use the half anechoic
room
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Report No.: PTC19051701901E-FCO01

7.5 Summary of Test Results

Test Frequency: 9KHz-30MHz

Freq. Ant.Pol. Emission Level Limit 3m Over
(MHz) H/V (dBuV/m) (dBuV/m) (dB)
-- -- - -- >20

Note:

The amplitude of spurious emission that is attenuated by more than 20dB below the permissible limit
has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.

Test Frequency: 30MHz ~ 1GHz

Please refer to the following test plots:

All the modulation modes were tested the data of the worst mode (AC 120V/60Hz, GFSK TX 2402MHz)
are recorded in the following pages and the others modulation methods do not exceed the limits.
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Report No.: PTC19051701901E-FCO01

Test plot for Horizontal: GFSK(2402MHz)

0

70

60
FCC PART15C

]
50
| ' T

40 1 ]

30

20

10

30 50 100 200 500 1000
Frequency (MHz)

Cahble ANT  Receiver Preamp Emission Orey
MNo. Freq Loss Factor Reading Factor Level Limit Lirnit Femark
MHz dB dB/m  dBuvY dB dBuv/m  dBuv/m  dB

1 30531 1.23 1324 32896 29.98 17.45 40.00 -22.55 aF
2. 133151 3.77 12.87 3.6 30.49 17.30 43.50 -26.20 CF
3. 271325 4499 1252  49.0b 30.74 3583 46.00 -1017 opP
4. 3B61.714 549 14.43  40.60 30.64 249.ba 46.00 -16.32 QP
5. 403.250 567 1638  39.84 30.87 30.02 46.00 -15.98 CpP
6. 423540 5.76 1579 4236 30.89 33.02 46.00 -12.98 QP
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Report No.: PTC19051701901E-FCO01

Test plot for Vertical: GFSK(2402MHz)

80
70

60
FCC PART15C

50 sa

' |
40 L B

30 G

20

10

30 50 100 200 500 1000
Frequency (MHz)

Cahble ANT  Receiver Preamp Emission Ower
Mo Fredg Loss Factor Reading Factor  Lewvel Lirnit Lirnit Remark
MHz dB dB/m  dBu¥ dB dBuv/m dBuVim  dB

1 79.600 2.69 6.1 35.84 30N 17.23 40.00 -22.77 aF

2. 131758 3.75 1276 34.09 30.43 2012 43.50 -23.38 CF
3. 1bb.ELT 415 1351 33.24 3057 20.33 43.50 -23.17 QP
4. 213.7k3 457 1065 3711 30.65 21.6b3 43.50 -21.8¢ LR
b, 271325 499 1252  45.08 30.74 31.85 46.00 -14.15 CF
6. 406.088 569 1544 4275 30.88 33.03 46.00 -12.97 QP
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Test Frequency 1GHz-18GHz

Report No.: PTC19051701901E-FCO01

Low Channel (2402MHz) Worst case GFSK

Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4824 25.19 AV \Y 9.12 7.58 8.15 33.74 54 -20.26
4824 26.84 AV H 9.12 7.58 8.15 35.39 54 -18.61
4824 31.04 PK Vv 9.12 7.58 8.15 39.59 74 -34.41
4824 33.29 PK H 9.12 7.58 8.15 41.84 74 -32.16
14253 26.65 AV Vv 9.58 8.04 9.34 34.93 54 -19.07
14253 28.76 AV H 9.58 8.04 9.34 37.04 54 -16.96
14253 32.06 PK Vv 9.58 8.04 9.34 40.34 74 -33.66
14253 34.15 PK H 9.58 8.04 9.34 42.43 74 -31.57
Middle Channel (2441MHz) Worst case 11/4-DQPSK
Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4882 26.31 AV \Y 9.27 9.03 9.28 35.33 54 -18.67
4882 28.05 AV H 9.27 9.03 9.28 37.07 54 -16.93
4882 32.49 PK \Y 9.27 9.03 9.28 41.51 74 -32.49
4882 36.26 PK H 9.27 9.03 9.28 45.28 74 -28.72
14250 27.48 AV \Y 10.33 9.15 10.12 36.84 54 -17.16
14250 29.56 AV H 10.33 9.15 10.12 38.92 54 -15.08
14250 33.46 PK \Y 10.33 9.15 10.12 42.82 74 -31.18
14250 37.01 PK H 10.33 9.15 10.12 46.37 74 -27.63
High Channel (2480MHz) Worst case GFSK
Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4960 25.39 AV Vv 9.06 8.43 9.08 33.8 54 -20.2
4960 28.46 AV H 9.06 8.43 9.08 36.87 54 -17.13
4960 32.18 PK Vv 9.06 8.43 9.08 40.59 74 -33.41
4960 35.05 PK H 9.06 8.43 9.08 43.46 74 -30.54
13429 26.43 AV V 10.02 9.15 10.13 35.47 54 -18.53
13429 29.04 AV H 10.02 9.15 10.13 38.08 54 -15.92
13429 33.2 PK \Y 10.02 9.15 10.13 42.24 74 -31.76
13429 36.12 PK H 10.02 9.15 10.13 45.16 74 -28.84

Note: 1. The testing has been conformed to 10*2480MHz=24800MHz.

2. All other emissions more than 30dB below the limit.

3. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Emission Level = Reading + Factor
Margin=Emission Level-Limit
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Report No.: PTC19051701901E-FCO01

Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

Bluetooth (GFSK, Pi/4-DQPSK, 8DPSK, Hopping)mode have been tested, and the worst result(8DPSK,
Hopping) was report as below

Test Mode: 8DPSK Frequency: Channel 0 2402MHz

Frequency | Polarity PK(dBuV/m) | Limit 3m Over AV(dBuV/m) | Limit 3m Over
(MHz) H/V (VBW=3MHz) | (dBuV/m) | (dB) (VBW=10Hz) | (dBuV/m) | (dB)
2386.964 H 46.13 74 -27.87 32.01 54 -21.99
2384.163 \Y 43.27 74 -30.73 28.46 54 -25.54

Test Mode: 8DPSK Frequency: Channel 0 2480MHz

Frequency | Polarity PK(dBuV/m) | Limit 3m Over AV(dBuV/m) | Limit 3m Over
(MHz) H/V (VBW=3MHz) | (dBuV/m) | (dB) (VBW=10Hz) | (dBuV/m) | (dB)
2484.255 H 40.25 74 -33.75 27.23 54 -26.77
2485.289 vV 41.96 74 -32.04 26.5 54 -27.5

Test Mode: 8DPSK Frequency: Hopping

Frequency | Polarity PK(dBuV/m) | Limit 3m Over AV(dBuV/m) | Limit 3m Over
(MHz) H/V (VBW=3MHz) | (dBuV/m) | (dB) (VBW=10Hz) | (dBuV/m) | (dB)
2390.00 H 40.24 74 -33.76 26.28 54 -27.72
2483.50 H 51.15 74 -22.85 36.44 54 -17.56
2390.00 \Y 38.09 74 -35.91 24.35 54 -29.65
2483.50 V 40.27 74 -33.73 26.26 54 -27.74

Test Frequency: From 18GHz to 25GHz

The measurements were more than 20dB below the limit and not reported.
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Report No.: PTC19051701901E-FCO01

8 CONDUCTED BAND EDGE EMISSION

8.1 REQUIREMENT

Regulation 15.247 (d),In any 100 kHz 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 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 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 §15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

8.2 TEST PROCEDURE

. 1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

8.3 TEST SETUP

Spectrum Analyzer EUT

1. The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100KHz. The video bandwidth is set to 300KHz.

2. The spectrum from 30MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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8.4 EUT OPERATION 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.

8.5 TEST RESULTS

For Non-Hopping Mode:
GFSK

Spectrum ['%-’]
Reef Leweel 20.00 dBn - OHsael 1.00 dB & RBW 100 kH:
b AlL I dk BWT 1.1 ms @ VBW 3200 kH: Mode Auto Sweep
@ 1Pk Max
mi[1] 2,43 dBm
10 dam 2.402180 GHz
m2[1] 54,26 HBm
0 dBem 2.400000 Fu»
10 o ‘
N
20 dtfn —{td 100 70 OB | “
=30 dém | T
40 dam i |
\
0 dibr 3 1
A - Yo
ey et A e nd AT & [ETRRTNT. | AT o oy s and s LT A J
70 B
Slarl 2.01 GHs i1 pls Slop 2.405 GHs
Markir
Type | Ref | Tre | X value | Ywalue | Frunction | Function Result |
M1 1 2,40218 CH: 2.42 din
M2 1 2.4 GHz -54.76 dBm
M3 1 2,39 GHz -59.35 dém
M 1 2.31 GHz 59.59 dim
Ms 1 2,395006 GHz -55.24 dBmn
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trum [ué"]
Rezf Lrwerl 20.00 dBm OMset 1.00 dB & RBW 100 kH2
b ALL NdR EWT E6.0 s @ VBW 200 kH: Mode Auto FFT
@ LRk Max
mMi[1] 2,62 dBm
2.40801490 GHz
10 dom— m2[1] 59.12 dBm|
2.4835000 CH2|
0 dB, e
J
-10 ‘:-f v
11
50 digp—{0L_-17.580 dém
an j
[V
..nIQ L
" L,
50 dean "
s 11\1 M2 M. ‘
80 & T L e W I Y Ay MW SRS 7P ) R
70 i
Start 2.478 GHz LYl pts Ftop 2.9 GHZ
Markar |
T!EI.‘I Ret | Tre | X-waluw | Y-waluwe | Fundion | Fundclion Resull |
M1 | 1 2480149 GH: 2.62 dhm
Mz 1 2,4835 GHz -59.12 dém
M3/ | 1 2.5 GHz 59.51 dim
M4 1 2.4503351 GHz =57.58 dhm
/4-DQPSK
S5 um [%:]
Ref Lieweel 20,00 dBm  Of<et 1.00 0B & RAW 100 kH:
b AlL Ndh BWT 1.1m: & VAW 300 kH: Mode Auto Sweep
1Pk Max
mif1] 1.01 dBm
10 daen 2.401910 GHz
M2[11] 53,73 dgm
0 dB 2.400n0n r-d.'
10 & [‘
i 11 -10.9890 0B
=30 dém
-40 dibm
50 dim > {]
';__“:M:_ .. " i 5 At Senathanllh Y
70
Start 2.31 CH- 691 pls Slop 2.405 GH:
Markiir
Type | Ref | Tre | ¥ wvalue | Ywalue | runction | Function Result |
M1 i 240191 GHz | 1.01 ¢Bm
M2 1 2.4 GHz | -£3.73 dRm |
M3 1 2,39 GHz =59.63 dim
M+ 1 2.31 GHz 59.58 dim
ME 1 2. 300748 CHr =-5§3.17 dhin
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Rezf Luzwezl 20.00 dBm

Offset 1.00 08 & RBW 100 kH:

o _Att 0GR SWT 569 ps @ VBW 300 kH:  Mode Auto FFT
(@ 15K Max
m1[1] .89 dBm
2.4001490 GHz
10 dam
N m2(1] 59.04 dBm
2_ 4835000 GH2
0 dB. rJ
3
210 e84 'ﬁ
20 d8m=={01 -19.110 dém

,{n‘h L
[
M M
b e _ T ‘
-50 dim e LS PRV L W Y N 3 SN VR ViV WO N Sy E
70 i
Start 2.478 GHz OY1 pts Stop 2.5 GHz
Marker
'I'!El.-l Ret | Tre | XK=valuw | Yevaluu | Fundtion_| Funclion Resull |
M1 1 2.4B0148 GHz | 0.89 dfan |
mz 1 2,4835 GHz =59.04 dém
M3 1 2.5 GHz | 61.05 dém |
M4 1 2.45E0EN7 GHr =57.20 dBm
o
v
Roef Lrveel 20.00 dBm Offset 1.00 dB & RAW 100 kH:
bo ALl 30 dh  8WT 1.1 ms @ VAW 300 kH: Mode Auto Sweep
1Pk Max
mi[1] 1.11 diBm
10 déen 2.402100 GHz|
m2[1] 53.30 ¢im
0 B 2.4nnnnn mll.'
10 o
el 11
=30 dam
-40 dism
50 dém: “'r -
|- M3
b oyetctan U N ad B o dach acni " N At
70 R
Btart 2.31 GH- 6091 pl = Slop 2.405 CHe
Markur
Type | Ref | Tre | X value |  vwvalue | runction | Function Result |
M| 1] 2.40218 GHz | 1.11 d8m
m2 1 2.4 GHr | -53.38 dBm |
M3 1 2,39 GHz -59.16 dém
M4 1 2.31 GHz $9.23 ddm
Ms 1 2. 39976B GHs =53.06 d_m
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&l

20.00 dBm

30 ab

Offsaet 1.00 dB & RAW 100 kM
EWT E6.9 pr & VBW 300 kH2

Mode Auto FFT

@ 1Pk Max

10 dém

n By e

M1[1]

M21]

1.1/ dBm
2.4801490 GHz
59.22 dBm
2.4835000 CH-

L . M4 .
h M ¥
50 dam CW. SIER ST PPER w»LAu---_—u.ﬁw—\. PRSI TIPS P -
70 aR
Start 2.4/8 CHz LYl pts Stop 2.5 GHz
Marker
Type | Rol | e | K=waluw | Yewvalue |__Fundtion__| Funclion Resull |
M1| 1 2.4B0149 GHz | 1.17 dBm |
Mz 1 Z.4835 GHz -59.22Z dim
M3| 1 2.5 GHz | §7.75 ddm |
M4 1 2. 4BOBOPR CHr =57.28 dim

For Hopping Mode:

Spectrum

o ALL

GFSK

Ref Lovel 20,00 dBm
DGR EWT

Ofset 1.00 dB & RAW 100 kM2
1.1 m: & VAW 300 kM2

Mode auto Swesp

1Pk Max

mMif1]

10 dam

0 dBir

m2[1]

10 &

2,10 dBm
2.403010 GHz|
56.90 dBm|

20 dBm—y'

=30 dbm

-40 dim:

17.500

|
|

B

=50 G

Ve

g

2

]
:

=00 GETT

70 9B

Blarl 2.31 GH»

71 pls

Slop 2.405 GHs

Markir

Type | Ref | Tre |

X value ¥-value

fu

nction

Functlon Result

M1
m2|
M3
M4
[

e il e

2.10 dém
-56.93 dlm
-58.46 gBm
50.93 dbm |
=57.44 dhm

|
2.40301 GHz
2.4 GHz |
2,39 GHz
2.31 GHz
2337261 GHz
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Spectrum | [t%’l

Ref Level 20.00 dBm OHsot 1.00 d& & RBW 100 kH:
- WAE SWT 6.9 s @ VBW 300 kH:  Mode Auto FFT

@ 1Pk Max

Mi[1] 2.0/ dBm
2.4700400 GHz
10 dben mz[1] 60.05 dBm

o 2.4835000 GHz

T

e
T T Li -17.930 dem

30 By

40 o ']]
~

=50 dim

0] L 14
60 dom L“Lﬂ.mw;..--.. R o F e Y rw‘:-x-vcua}—-»\-f-www

70 B

Start Z.478 GH2 LYl pts Stop 2.5 GHZ

Marker

T!En Rul | Tn.'l K-waluwe ] Y-valuge ] Funclion ] Fundlion Resull |
M1 1

2.4TB048 CH2 2.07 dhmn
Z.4835 GHz -60.05 dém
2.5 GHz 60.42 dim |
2.493B464 CHz =57.22 dAm ]

Mz
M3
[

]

T/4-DQPSK

Spectrum [m]
Ref Level 20.00 dBm  Oflsel 1.00 dB & RBW 100 kH:
b AlL INdk BWT 1.1 m= & VAW 300 kH: Mode Auto Sweep
1Pk Max
mif1] 0.8 dBm
10 dien 2.402100 GHz
™
m2[1] 55.60 ggm
0 dBer: 2. 400000 z
M
10 ¢ [i
i) 1 -19.150 4B T
=30 ddm J
-40 diln
50 B
‘ o0 G oy "‘;
ot et sheh bg b e Spah e bl s ot s b 5 Py Y ol
70 o’
Blarl 2.31 CH- 671 pl= Blop 2.405 CHz
Markir
| Type | ref | Tre | X _value |  vwvalue | runetion | runction Result |
M1 1] 2.40218 GH2 0.85 dim | |
M2 1 2.4 GHz =55.68 dBm
M3 1 2,39 GHz -58.60 dim
M4 1 2.31 GMz | 58.88 dim | |
ME 1 2,359508 GHz =55.28 dhn )

Page 30 of 77



Report No.: PTC19051701901E-FCO01

Spectrum [mv,]
R el 20.00 din  OHset 1.00 dB & RAW 100 kH:
b ALL IDdR BEWT 549 ps @ VBW 200 kH: Mode Auto FFT
@ 1Pk Max
mif1] -2.25 dBm)|
2.4799900 GHZ
10 M2[1] 59.90 dBm
o M3 2. 4835000 GH2
C
.FI:.J*" \,.J-
10 dim—r
=20 dim \'
D1 -22.750 dBar
30 By I
V H
-50 dim + -
=650 divm H’\ "\w"*wy-‘;"{’\“#“"‘n‘nf“h—“v-'-—"'i—-v"“)_““’.\‘“"‘w'm'\“ W—MVHA-M—M"I.'.
70 R
HStart 2.4/78 GHz 091 pts Stop 2.5 GHZ
Marker !
T!Eu Rl | 'I'ﬂ.'l X-walue I Y -valuwe ] Funclion ] Funclion Resull |
M1 1 2.47000 CHx 78 dln
M2 1 2,4835 GHz -59.90 dém
M3 | 1] 2.5 GHz | 60.79 dém |
M4 1 2.4BE0T1 GHr =58.37 dhm )

8DPSK

Spectrum [':%:'l

Ref Level 20,00 din Offset 1.00 dB & RAW 100 kM2
o AlL Ndh SWT  1.1ms @ VAW 300 kM:  Mode Auto Swesp
1Pk Max

mif1] 1.13 dBm
2.402180 GHz
m2[1] 56.10 giim

_ 2.400000 Q|
D¢ ;r['&

f

10 démv

oramm=—01 -18.870 di
=30 ddm
40 divm

350 dBm
v M3
P ik At el b bbb A prappape ) A A bl L el be. ‘_;

Ty

70 B

Slarl 2.31 CH- A1 pl= Slap 2.405 CH.

Markir

Type | Ref | Tre | X value | ¥walue | runction | Funetion Result |
M1 2.40218 GHz | 1.13 dBm |
M2 2.4 GHz | -56.18 ciBm |
M3 2.39 GHz -59.01 dém
M4 2.31 GHz 58.81 dbm
Ms| 2.311230 GH2 | -56.92 dm |

el i el
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Spectrum | [u%;..]
Ref Lovel 20.00 dBm OMset 1.00 dB & RBW 100 kH2
b AlLL A0 dE BEWT  EA0 . @ VBW 300 kH:  Mode auto FFT
@ 1Pk Max
mi[1] 0.16 dBm
2.4790670 GHZ
d
10 e M2[1] 60.65 dBm
n[..;_i 2.1835000 GHz
Vi Jrn.,(urv
16 dBn—
=10 G 1
|
2f-ciie 01 -19.840 d8
|
a0 a8 |
40 dh ll_. *
=
|
\
=00 dimy ‘I
o 2 ! v
-£0 dém i i S i e P SRl S r‘f'JIA A e
70 B
Start Z2.478 GHz LYl pts Stop 2.9 GHZ
Marker
T!lgu Rul | ‘I'n:l K-value ] =y aluwe I Funclion I Fundlion Resull l
M1 1 2.4TODRT CH2 0.16 dBm
Mz 1 2.4835 GHz -60.65 dBm
M3 1 2.5 GHz $9.62 dim
M4 1 2.49T09R6 CH: =57.91 dim

For Conduct spurious emissions

by rum

Rezf Lpweel 20,00 ddfim

GFSK

Low Channel

[#]

b ALL 30 ab
@ 1Pk Max

Ofset 1.00 BB & RAW 100 kH:

SWT  30.1ms @ VBW 300 kM:  Mode Auto Sweep

10 dBr

mi[1]

~§57.21 dRmy
OH 7. 8160 MHZ

0 dam

=10 i

D1

-18.0

=70 dim

art 3U.0 MHz

Juuol pts
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Re:f Lurwerl 20.00 dfm
po AL 30 dB

Offsesl 1.00 dB & RBW 100 kH:

SEWT 2E0ms & VBW 200 kH: Mode auto Sweep

1@ 1Pk Max

10 dBe

mi[1]

<46 .55 dRm
13.8 /75893 GHz

0 dem}

=10 didrmr

0 dB

=70 dém

Start 1.0 GHz

Spectrum

30001 pts

Middle Channel

stop 26,0 GH2

Ref Level 20.00 dim
po ALL DdB

OHset 1.00 @8 & RBW 100 kH>

SWT  30.1m< & YBW 300 kM-  Mode Auto Sweep

1Pk Max

10 dBenr

mif1]

56.71 JdRm|
OH2.9010 MHZ

0 dém

=10 o

-50 gém

Start 0.0 MHz

30001 pts

Stop 1.0 GHz
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Spectrum [':%)]
Ref Level 2000 dBm  OHset 1.00 dB & RAW 100 kHz
e AR WG BWT 250 ms & VBW 300 kH:  Mode Auto Swesp
1Pk Max

Mi[1] 16.60 dBm
15.922500 GHz
10 dBn

0 dom

50 D1 -18.290 dém

30 ddpm

70 ddm

Start 1.0 GHz J0001 pts Stop 26.0 GHz

High Channel

Spectrum | [t%’]

Ref Level 20.00 dBm  OHset 1.00 &8 & RAW 100 kHz
o ALL Ndh SWT  30.1ms & VBW 300 kH:  Mode Auto Sweep

1Pk Max

mi[1] -57.57 dBm
BUH.6140 MHzZ

10 dBmw

0 dem

=70 dim

Start 30.0 MHz J0001 pts Stop 1.0 GHzZ
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Spectrum |

Ref Lovel 20.00 dBm Ofsel 1.00 dB & RBW 100 kH:
b AlLL an g BWT 250 m.= & VAW 300 kMr Mode Auto Sweep
1Pk Miax

Mi[1] 16.17 dBRm
158016067 GHz
10 dBr

0 dém

=10 d@in

20 dBin—g -t

=30 dain

40 8y

=70 dam

dtart 1.0 GHz Jouol pts Stop 20.0 GHz

/4-DQPSK

Low Channel

S

pectrum [m]

Ref Level 20.00 dBm  Offlset 1.00 62 & RAW 100 kH:
he AL WNdB SWT  30.1m= & VBW 300 kH: Mode Auto Sweep
1Pk Max

mi[1] 56,84 dRm
43,6250 MHZ|

10 B

0 dém

=10 Gy

POV R ——
20 1 -90.330 B

=30 dae

40 B

50 gim

=70 dam

Start 30.0 MHz Jouol pts Stop 1.0 GHz
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ctrum "?]
Rel Lovel 20.00 dBm  OMset 1.00 0B & RBW 100 kH:
he ALL WMdh BWT 250m: & VAW 300 kM: Mode Auto Sweep
1Pk Max

Mi[1] -17.11 dRmy
17,.705000 GHz

10 dfir

0 dévm

<10 ddr

20 P

~30 dem

40 o

=70 cdm

Start 1.0 GHz 30001 pts Stop 26.0 GHz

Middle Channel

Spectrum | [:%?]

Ruef Level 20.00 dBm OHsct 1.00 38 & RAW 100 kM2
b ALL A0 dh SWT  30.1 ms & VAW 300 kH:  mode auto Sweep

1Pk Max

M1[1] -57.10 dBm|
SBH.29 70 MH2

10 dBer

0 dém

=10 o

frofm 11 -19.B70 dBm

=30 dim

=70 didm

Start 30.0 MHz JU00L pts $top 1.0 GHz
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Spectrum |

of Lovel 20.00 dBm ONset 1.00 dB & RBW 100 kH:
ha ALL 30dE BWT D250 m: & VAW 300 kH: M™Mode Auto Sweep

1Pk Max

mi[1] ~46.66 dRm
20123333 GHz

10 B

0 dém

-10 &8

(ain o

=30 diym

40

=70 ddm

Start 1.0 GHz Juool prs Stop 20,0 GHz

High Channel

Spectrum [%’]

Rof Level 20,00 dBm  Offsel 1.00 B & RAW 100 kH:
o AlL NdR SWT 301 m= & VBW 300kH: Mode Auto Sweep

1Pk Max

mif[1] -57.41 dBm
192.2280 MHZ

10 B

0 d&m

=10 g

20-Bav—t011 -20.140 déem

=30 die

40 o

=50 g

-70 dim

Start 30.0 MHz Juuul pts $top 1.0 GHz
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Spectrum | [m]

Ruf Lowvil 20.00 dBm  Offset 1.00 dB & RAW 100 kH:

b ALL NdR SWT 280 ms & VAW 300 k> M™Mode auto Sweep
1Pk Max

Mi[1] 17.60 dRm|
16.13416 7 GHz
10 B

0 démy

=10 d@in

20 dBin—y

=30 ddtn

40 8y

=70 ddm

Start 1.0 GHz Juuol pts Stop 20,0 GHz

8DPSK

Low Channel

Spectrum |

Ref Level 20.00 dBm  OHsot 1.00 &8 & RAW 100 kHz

b AlLL DGR BWT 30.1ms & VAW 300 kH: Mode Auto Sweep
1Pk Max
LTRY S57.01 dBrm
878.0270 MHz
10 dBs
0 dém
=10 Gie

=30 dir

40 R

50 dém

<70 dém

Start 30,0 MHz JU001 pts

Stop 1.0 GHz
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of Lveel 20,00 dBm Offsel 1.00 OB w RBW 100 kH:
o ALt Mdh BWT 250 ms @ VAW 300 kH:  Mode Auto Sweep
1Pk Max

Mi[1] ~17.04 dBm
L3.20B393 GHz
10 dBr

0 dém

=10 S

P 01

=30 Gy

40 o8

-50 dam

=70 dim

Start 1.0 GHz 30001 pts Stop 20.0 GHz

Middle Channel

Spectrum [:%’]
Rof Lieveel 20,00 dBm  Offset 1.00 3B & RAW 100 kHz

ju ALl Indh SWT  30.1 me & VAW 300 kM:  Mode auto Sweep

1Pk Max

M1[1] -57.38 dBm
87069920 MHz

10 B

0 dém

-10 di

i 11 19,880 dBm

-50 dém

=70 dém

Start 30.0 MHz J0001 pts Stop 1.0 GHz
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Ref Liewiel 20.00 dRin

Spectrum
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Oflset 1.00 dB & RBW 100 kH2

0dE SWT 280 m: & VAW 300 kH: Mode auto Sweep

1Pk Max

10 cBem

mMi[1]

~46.98 dBm
16.220000 GHz

0 gem

<10 &i

=30 i

o
B

40

~70 ddm

Start 1.0 GHz

30001 pts

Stop 26.0 GHz

b ALL

Ref Level 20.00 din

High Channel

Spectrum

%]

Offset 1.00 d% & RBW 100 kM2

I0dh BWT 301 ms & VBW 300 kH: Mode auto Sweep

1Pk Max

10 dBen

M1[1]

-57.03 dRm
F45. 4040 MHZ

0 dém

=10 g

20 Bae—s

=30 diar

A0 B

<50 gim

Start 30.0 MHz

30001 pts

Stop 1.0 GHz
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Ref Level 20.00 dBm  OMsat 1.00 9B & RBW 100 kH>
S 3R SWT 250 m: & VAW 3200 kHx Mode aAuto Sweep
1Rk Max

m1[1] -46.80 dBm|
20.102500 GHz
10 dBa

0 démy

=10 &8

20-dBin—i]

=30 daimr

40 cihs

=70 dbm

Start 1.0 GHz Jouol pts Stop 20.0 GHz
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9 20 dB Bandwidth Measurement

Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013

9.1 Test Procedure
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum;

2. Set the spectrum analyzer: RBW =30kHz, VBW = 100kHz

9.2 Test Result

Test Mode: CHOO0 / CH39 / CH78 (GFSK/(1Mbps)Mode)
20dB Down
Channel number Channel frequency (MHz) BW(kHz)
00 2402 816
39 2441 888
78 2480 932
I s e |ES
=
| ﬂm:ﬂﬁ‘ﬂ‘ﬁ
i gﬁ&ﬂ ‘Aﬁ‘_’q
i u‘.l”p H‘JX
| Wﬂf s
e/ A
i U
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Test Mode: CHO00 / CH39 / CH78 (IN/4-DQPSK /(2Mbps)Mode)
20dB Down
Channel number Channel frequency (MHz) BW(kHz)
00 2402 1224
39 2441 1228
78 2480 1232
L 2 I 3
=1
] i Hv*x,wu,
M N
i ™
1 Vo
:wﬂ-\.ff \"s,r’\.-'f
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Test Mode: CHO00 / CH39 / CH78 (8DPSK(3Mbps)Mode)
20dB Down
Channel number Channel frequency (MHz) BW(kHz)
00 2402 1220
39 2441 1216
78 2480 1220
5 |l:|
o=
eoa
e MW
} 'ﬂ,)'r -
fw-"‘j ~

Page 46 of 77



Report No.: PTC19051701901E-FCO01

Sl ]
a
nm-/\w‘ff L\n“\\“ﬁ-\_‘”
i
o \'_ -
L A
@ R . ! [
i
= |
- AL |
A \'" Ay

Page 47 of 77



Report No.: PTC19051701901E-FCO01

10 Maximum Peak Output Power

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit

Regulation 15.247 (b)(1), For frequency hopping systems operating in the
2400-2483.5 MHz band eploying at least 75 non-overlapping hopping
channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt (30dBm). For all other frequency hopping systems in the
2400-2483.5 MHz band: 0.125 watts.

Refer to the result “Number of Hopping Frequency” of this document. The
0.125watts (20.97 dBm) limit applies.

10.1Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyser: RBW = 3 MHz. VBW =10 MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

10.2Test Result

GFSK(1Mbps)
Conducted Output Peak Conducted Output Pass/Fail
Test Frequency Power P Peak Power LIMIT
Channel
(MHz) (dBm) (W) (W)
CHO00 2402 2.79 0.00190 1 Pass
CH39 2441 2.84 0.00192 1 Pass
CH78 2480 2.79 0.00190 1 Pass
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Spectrum [?]
Ref Level 20.00 dim OHset 1.00 dB & RBW 3 MH:
b ALL 30 dh  8WT 1ms & VAW 10 MH: Mode Auto Sweep
1Pk View
Mi[1] 2.79 dBmy
2.402173/0 GHZ
10 B

0 d&m e -~

-10 dern - =

60 dBme

=70 ddm

CF 2,402 GHz G091 pts Span 9.0 MHz

Spectrum

Ref Lovel 20.00 dBm Offsel 1.00 dB & RBW 3 MH:
b AlL N dh  BWT 1ms @ VBW 1I0MH: Mode Auto Sweep

1Pk View

mi1] 2.84 dBm
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I.Il;l:.l\l l‘:"l.ill.-llI 20.00 dhm  OMset 1.00 dB & RBW 3 MH: [ - ]
be AlL WMam  SWT 1 ms @ VAW 10 MH: Mode Auto Sweep
@ LRk View
M1[1] : 2 JE"I .|f-\nj
10 dBen : t i
PeSWL .
0 dam "_',,) — :
=10 dim
20 By B
=30 dim p
",f'
49 i .
50 ddm
=0U Gy
=70 dom
CF 2.48 GHZ LY1 pts Fpan 9.0 MHz
m/4QPSK(2Mbps)
Conducted Outout Peak Conducted Output Pass/Fail
Test Frequency Power P Peak Power LIMIT
Channel
(MHz) (dBm) (W) (W)
CHO00 2402 212 0.00163 0.125 Pass
CH39 2441 2.15 0.00164 0.125 Pass
CH78 2480 1.98 0.00158 0.125 Pass
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apectrum [@]
Ref Lerwrel 20.00 cdBm ONsel 1.00 0B & RBW 3 MH:
ho ALl IDdh SWT 1m: & VAW 10 MH: Mode auto Sweep
@ 1Pk View
Mi[1] X n.er ||E~!Ir‘l
10 cBen iz et
0 dam ‘__’____-—-’”— = ‘**-—»-q___q_k
10 don— < .. S8 1
20 ik
=30 G
50 dam
=00 By
70 dom
CF 2,48 GHZ LYl pts Fpan 9.0 MHz
8DPSK(3Mbps)
Conducted Outout Peak Conducted Output Pass/Fail
Test Frequency Power P Peak Power LIMIT
Channel
(MHz) (dBm) (W) (W)
CHOO0 2402 2.31 0.00170 0.125 Pass
CH39 2441 2.37 0.00173 0.125 Pass
CH78 2480 2.21 0.00166 0.125 Pass
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11 Hopping Channel Separation

Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit :  Regulation 15.247(a)(1) Frequency hopping systems shall have

hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. Alternatively, frequency hopping systems operating in the
2400-2483.5MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of
the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 1W.

Test Mode : Hopping

11.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 100KHz. VBW = 300KHz, Sweep = auto; Detector Function =
Peak. Trace = Max hold.

3. 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.
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11.2 Test Result

Report No.: PTC19051701901E-FCO01

Test Mode: CHOO0 / CH39 / CH78 (GFSK(1Mbps) Mode)

Channel Separation Read Separation Limit
Channel number
frequency (MHz) | Value (kHz) 2/3 20dB Down BW(kHz)

00 2402 1004 >544
39 2441 1004 >592
78 2480 1004 >621

%

E3
. L
7 7
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Test Mode:

CHO0 / CH39 / CH78 (11/4-DQPSK(2Mbps) Mode)

Channel frequency Separation Read Separation Limit
Channel number (MHz) Value (kHz)
‘ ue tnz 2/3 20dB Down BW(kHz)
00 2402 1004 >816
39 2441 1004 >818
8 2480 1004 >821
0. - . n
=
== |, e
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RBW 100 kHm
~ VAW 300 kH=

Rt 20 dBm =Att 30 dB

Report No.: PTC19051701901E-FCO01

Page 59 of 77



Report No.: PTC19051701901E-FCO01

Test Mode:

CHO0 / CH39 / CH78 (8DPSK(3Mbps)Mode)

Channel frequency Separation Read Separation Limit
Channel number MH Val KH
(MHz2) alue (kHz) 2/3 20dB Down BW(kHz)
00 2402 1004 >813
39 2441 1004 >810
8 2480 1004 >813

20 ottfet &.§ as
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12 Number of Hopping Frequency

Test Requirement . FCC CFRA47 Part 15 Section 15.247

Test Method : ANSI C63.10:2013

Test Limit : Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the 2400-
2483.5 MHz band shall use at least 15 channels.

Test Mode : Hopping(GFSK)

12.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 100KHz. VBW = 300KHz. Sweep = auto; Detector Function = Peak.
Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.483GHz. Sweep=auto;

12.2 Test Result

Channel Number Limit
79 215
L . EN
=
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13 Dwell Time

Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit : Regulation 15.247(a)(1)(iii) Frequency hopping systems in the 2400-

2483.5 MHz band shall use at least 15 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.

Test Mode . The worst case(GFSK) was recorded

13.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set spectrum analyzer span = 0. Centred on a hopping channel;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell time per hopping
channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified in
one of the subparagraphs of this Section. Submit this plot(s).

13.2 Test Result

Test Mode: GFSK(1Mbps)
Length of
Mode CH transmissions Result Limit (msec)
i (msec)
time(msec)
Low 0.396 126.720 400
Middle 1.653 264.480 400
GFSK
High 2.905 309.876 400
Note: Dwell Time= Pulse Time (ms)*1600/6/79*31.6
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14 Antenna Requirement

14.1 Antenna Requirement

For intentional device, according to FCC 47 CFR Section 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. And according to FCC 47 CFR
Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi are
used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

14.2 Result

The EUT’S antenna, permanent attached antenna, is Internal PCB Antenna. The
antenna’s gain is -2.0 and meets the requirement.
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15 TEST PHOTOS

Radiated Spurious Emissions
Test Frequency From 30MHz-1OQOMI;Iz

|

Test frequency from Above 1C?Hz l
| I
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