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ITEST RESULT CERTIFICATION
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Address

Manufacture's name

Address

Product name
Model name
Brand Name
Standards
Test procedure
Test Date
Date of Issue

Test Result

BK Pride Electronics Co.,Ltd.

Book Digital Industry Park Meilin District, Dalingshan Town,
Dongguan, China

BK Pride Electronics Co.,Ltd.

Book Digital Industry Park Meilin District, Dalingshan Town,
Dongguan, China

BLUETOOTH ALL-IN-ONE HI-FI MUSIC WITH PA
SMPS-750

JENSEN, BOOK, Daewoo
FCC CFR47 Part 15 Section 15.247

ANSI C63.10:2013
June 08, 2017 to June 20, 2017
June 20, 2017

Pass

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

the document.
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Technical Manager
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2 Test Summary

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Band edge 1223;8; PASS

Conduct Emission 15.207 PASS

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

Remark:

N/A: Not Applicable
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2.1 TEST FACILITY

Site Dongguan Precise Testing Service Co., Ltd.

Building D, Baoding Technology Park,Guangming Road2, Dongcheng

Location District, Dongguan, Guangdong, China.

FCC Registration No. | 371540
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PRECISE TESTING

Report No.: PTC-DQ-03170660301-FC01

3 General Information

3.1 General Description of E.U.T.

Product Name
Model Name
Bluetooth Version
Operating frequency
Numbers of Channel

Antenna Type

Antenna Gain
Type of Modulation

Power supply for Test

Adapter

Hardware Version

Software Version

BLUETOOTH ALL-IN-ONE HI-FI MUSIC WITH PA

SMPS-750
BT2.1+EDR
2402-2480MHz
79 channels

Internal PCB Antenna

1.2 dBi
GFSK, Pi/4DQPSK, 8DPSK

DC 15V, 3000mA for Adapter
Model: PS65B150Y3000S

Input: AC100-240V, 50/60Hz, 1.5A
Output: DC 15V, 3000mA

V1.0

V1.0
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

3.2 Channel List

Channel Frt(e&tﬁezr;cy Channel Frezﬁ/lu:;)cy Channel Fr(?ﬁ/lul_?;)cy Channel Fr?&u:;)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 - -
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

3.3 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, 1/4-DQPSK, 8DPSK have
been tested. 79 Channels are provided by EUT. The 3 channels of lower, medium
and higher were chosen for test.

Channel Frequency(MHz)
1 2402
40 2441
79 2480
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PRECISE TESTING

4 Equipment During Test

4.1 Equipments List
RF Conducted Test

Report No.: PTC-DQ-03170660301-FC01

Kind of Manufactur , Last Calibrated | Calibration
Item : Type No. Serial No. o : :
Equipment er calibration until period
EMC Analyzer .
1 (9k~26.5GHz) Agilent E4407B |[MY45109572|Aug.04, 2016|Aug.03, 2017 1 year
EXA Signal MY50520207
2 A 9 Keysight N9010A |[526B25MPB |Aug.04, 2016|Aug.03, 2017 1 year
nalyzer
W7X
3 E'V” Test R&S ESCI 101155  |July 15, 2016 |July 14, 2017| 1 year
eceiver
Humidity GTH-225-
4 Chamber GF 40-1P IAA061225 |July 15, 2016|July 14, 2017 1 year
5 |USBRFpower| nape | Rpr3oosw | 1PTO00HSN |y 15, 2016|duly 14, 2017] 1 year
sensor 001
6 Antenna ARTHUR- 2244- N/A October 10, | October 09, 1 vear
Connector YANG N1TG1 2016 2017 y
. October 10, | October 09,
7 | Coaxial Cable CDS 79254 46107086 2016 2017 1 year

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

ltem Ku_qd o Manufacturer| Type No. Serial No. .Last. Cahbrgted Cal|bfat|on
Equipment calibration until period
g | EMiTest [Rohde&Schw|  goc, 101417 |July 15, 2016|July 14,2017| 1 year
eceiver arz
Loop
2 A Schwarzbeck| FMZB 1519 012 July 15, 2016|July 14, 2017 1 year
ntenna
Trilog
3 | Broadband SCHEVé?(RZB VULB9160 | 9160-3355 |July 15, 2016|July 14, 2017| 1 year
Antenna
4 Amplifier EM EM-30180 060538 |July 15, 2016|July 14, 2017 1 year
Horn SCHWARZB
5 Antenna ECK BBHA9120D 1246 |July 15, 2016 |July 14, 2017 1 year
Horn SCHWARZB
6 Antenna ECK BBHA9170D 1412 |July 15, 2016 |July 14, 2017 1 year
Coaxial
7 |Cable(below| LARGE CALB1 - July 15, 2016|July 14, 2017 1 year
1GHz)
Coaxial
8 |Cable(above| LARGE CALB2 - July 15, 2016|July 14, 2017 1 year
1GHz)
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PRECISE TESTING

Conducted Emissions

Report No.: PTC-DQ-03170660301-FC01

ltem Ku.qd of Manufacturer| Type No. Serial No. .Last. Cahbrgted Cal|bfat|on
Equipment calibration until period
1 E'V” Test R&S ESCI 101155 |July 15, 2016|July 14, 2017| 1 year
ecelver
2 LISN SCH&’\(’;’:‘(RZB NSLK 8128| 8128-289 |July 15, 2016|July 14, 2017| 1 year
3 Cable LARGE RF300 - July 15, 2016 |July 14, 2017| 1 year
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PRECISE TESTING

4.2 Measurement Uncertainty

Report No.: PTC-DQ-03170660301-FC01

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10°
Bandwidth +1.5x10°
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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PRECISE TESTING

5 Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:
Class/Severity:

Limit:

Detector:

5.1 E.U.T. Operation
Operating Environment :

Temperature:
Humidity:

Atmospheric Pressure:
EUT Operation ;

Test Voltage

5.2 EUT Setup

Report No.: PTC-DQ-03170660301-FC01

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10:2013

PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz
56 dBuV between 0.5MHz & 5MHz

60 dBuV between 5MHz & 30MHz

Peak for pre-scan (9kHz Resolution Bandwidth)

255°C

51 % RH

101.2kPa

Refer to section 3.3

AC 120V/60Hz

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

2013.

Receiver — PC System

J
:50Q Terminator =
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PRECISE TESTING

5.3 Measurement Description

Report No.: PTC-DQ-03170660301-FC01

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.

5.4 Conducted Emission Test Result

Line-120V:
100|_Eu,re| {dBUV) Date: 2017-06-09
g0
80
70
60 \\\\ |
Z i
500 M - |
40 !: ] i I | = - )
k1] -i'} III . [l 12
1 KL 18 :'I' odi iy JEATIN
20 rl{-lwlﬁ“"”' J # 1. I*{ *Hﬁ"m“ L JL% IL. i I il I
L] |l I |4l
10 L ' AL LT RN R I
0.15 2 ay 1 2 5 10 20 30
T Frequency (MHz)
Cable  AMMN  Recerer Emission Ohar
Mo, Freq Loss  Factor Reading Lewsl Lirnit Lirnit Remark
hHz db db dBuy dBuy dBuyv db
1. 0.154 10.60 0.60 22.48 J3ED BE7G 2210 Average
2. 0.154 10.60 0.60 349.48 B0.ES Bh.7G  -15.10 QP
3. 016k 10,60 0.&0 16.50 2730 5518 =27 4B fwerage
9, 0.166 10.60 0.60 35.50 46.70 B516  -18.4B QaF
E. 0.402 10.64 0.60 32.68 4382 47.81 -3.89 AvErage
B, 0.402 10.64 0.60 3b BE 47 52 h7.81 =489 oF
7. 2.396 10.70 0.60 14.40 25,70 46,00  -20.30 Average
a. 2.396 10.70 0.60 21.40 3230 BB.O0  -23.30 ap
9. 4 00k 1072 0.&0 11.49 228 ds00 -2319 fwerage
10. 4.006 10.72 0.60 22.49 333 EB.00  -2219 ap
11. 14.828 10.77 0.60 4.06 15.43 5000 -3457 Average
12, 14.828 1077 0.e0 15.06 3043 BOO0  -2957 aF
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PRECISE TESTING

Neutral-120V:

Report No.: PTC-DQ-03170660301-FC01

1m|_e-,re| {dBuUV) Date: 2017-06-09
g0
80
70
60 \\\\ |
50 \g p |
40 | i
i 'i; | 8 10 1“
300 4 PR o A e
g g ufu:i UL ULty !'H‘ 'p T ! 'y et |

20 0 A | i W A 1T l

A A Ul ke LA S
10 i ' S L asotal

0.15 2 5 1 2 5 10 20 30
Trace: 33 Frequency (MHz)
Cahle AMWN Recewer Emission Owver

Mo. Freq Loss Factor Reading Lewvel Lirnit Lirrit Remark

hMHz db dB dBuy dBuy dBuy db
1. 0170 10.60 060 1587 27207 4494 2787 Average
2. 0170 10.60 0.60 34.87 46.07 6494 -18.87 aF
3 0.194 10.61 060 14.80 26.01 Rigd -27.83 Average
4. 0.194 10.61 060 31.80 43.01 6384 -2083 Qp
5. 0.402 10.64 0.60 3302 44.26 47.81 -3.55 Average
B. 0.402 10.64 0ED 36.02 47 2k 57.81 -10.55 aF
7. 2.396 10.70 0E0 1513 26.43 46.00 1957 Average
a. 2.396 10.70 0.60 2213 33.43 k.00 2257 QP
9. 4006 10.72 0ED 16.77 28.04 46.00 -17.91 Average
10. 4008 1072 0.60 2277 34.09 5500 -21.91 aF
11. 4797 10.73 0.60 19.06 30.39 46.00 -15.61 Average
12. 4797 10.73 0.60 22.06 3339 BE.00 -22.B1 aF
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

6 Radiated Spurious Emissions

Test Requirement: . FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: . ANSI C63.10:2013
Test Result: . PASS
Measurement Distance: ;0 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®*F =) 4 g
0.490 ~ 1.705 24000/F (kHz) 30 100 * 24000/F (kHz) 20log2*0%0FkH2) 4+ 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®®

6.1 EUT Operation

Operating Environment :

Temperature: . 235°C

Humidity: : 511%RH
Atmospheric Pressure: - 101.2kPa

EUT Operation : . Refer to section 3.3
Test Voltage : AC 120V/60Hz

Page 16 of 69



PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

6.2 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°

“ pectrum AMP ombining

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

Semi-anechoic 3m Chamber

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

Turn Table

o
(0]
D S

System Analyzer Network
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

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

AAAA

6.3 Spectrum Analyzer Setup

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
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

6.4 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. In the frequency above 1GHz, Place the measurement
antenna 3m away from the EUT for 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 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.

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.
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

6.5 Summary of Test Results
Test Frequency: Below 30MHz

The measurements were more than 20 dB below the limit and not reported.
Test Frequency: 30MHz ~ 1GHz

Remark: only the worst data(GFSK modulation mode) were reported.
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Test plot for Horizontal: Mode: GFSK (2402MHZz)

80 Level (dBuVim)

72.0
64.0
56.0

48.0

40.0

32.0
24.0

30 50 100 200 500 1000
Frequency (MHz)

Remark: Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level

Cable ANT Receiver Preamp Emission Creer
Mo, Freg Loss Factor Reading Factor  Lewvel Lirnit Lirnit Femark
bHz dB dB/m  dBuv dB dBuvim dBuv/m dB

1 41132 1.34 1360 3367 30.08 1853 40000 -21.47 apP
2 88652 2.04 814 49.49 30.38 3032 4380 138 QP

3. 112131 225 1128 53.25 3043 36.35 4350 715 aF
4. 165.457 260 1357 53.65 3056 39.30 4350  -4.20 arF
B 252.063 298 1197 42.81 AN 27.05 46.00 1895 ap
B 524554 3Bs 174 3553 30497 25.62 46.00  -20.38 aP

Page 21 of 69



PRECISE TESTING

Report No.: PTC-DQ-03170660301-FC01

Test plot for Vertical: Mode: GFSK (2402MHz)

80 Level (dBuVim)

2.0
54.0

30 50

Remark:

Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level

100

200

Frequency (MHz)

1000

500

Cable ANT Receiver Preamp Emission Ower
MNo. Freq Loss Factor Reading Factor  Lewvel Lirmit Limit Femark
hHz df dBjm  dBuv dB dBuvim  dBuVim  dB

1. 41132 134 13.60 46.25 30008 311 40.00 -3.89 QF

2. 68,357 1.81 10.22 4911 30268 3088 40.00 =912 QF

3. 165 467 260 1357 48.30 30.56 339 4350 -954 ciP

4 253.837 299 1200 40.58 30.71 2436 46.00 -21.14 QP

5. 601427 377 1916 3203 31.M 2395 46.00 -22.05 QP

B, 878322 411 2212 32.05 N4 27.14 46,000 -18.86 QP
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Test plot for Horizontal: Mode: GFSK (2441MHz)

Level (dBuV/m)

20

70

G0

&0 oYa i

40 ] ] T T

fa3

30

2 o

10

30 a0 100 200 500 1000
Frequency (MHz)

Remark: Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level

Cable AMNT Receiwer Freamp Emission ey
Ma. Freq Loss  Factor Reading Factor  Lewel Lirnit Lirnit Femark
bHz dB dBim  dBuY dB dBuvim dBuvim  dB

1 72542 1.86 9.93 43.42 3028 24.93 40,00 -15.07 QF

g 1149.856 2.31 12.02 4596 30.45 249.84 4350  -136R QF
3. 167.824 2.51 13.45 3763 3057 2312 4380  -20.38 QF
4. 290,017 31 13.00 43.55 30.76 £8.90 46.00  -17.10 QF
5 360,448 331 14.40 49.34 3083 3627 46.00 -8.73 QR
B 450.528 357 1b.8Y 44.43 30.94 33.95 46.00 -12.08 oF
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Test plot for Vertical: Mode: GFSK (2441MHz)

ggLevel (@Buvim)

70

60

50 GEhE

40

30 i
20

10

30 50 100 200 500 1000
Frequency (MHz)

Remark:

Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level

Cahle  AMNT Receiver Preamp Emission Chyer
Mo, Freq Loss  Factor Reading  Factor Lewel Lirmit Lirmit Remark
bHz dB dBfm dBuW dBE dBuvim  dBuvfm  dB

35744 1.21 1343 4514 30.03 29.75 4000 -10.25 QF
72592 1.66 993 45.33 30.28 26.84 4000 1316 QF

119.85k 2.31 12.02 47 64 3045 357 4350 -11.493 QF
128.113 237 12k 4282 3048 27.23 4350 -1B.27 LF
360445 3.31 1440 43,44 a0.83 a8.37 46.00 -9.63 QF
480.525 357 1684 47 Yk 3094 37 48 46.00 -5.52 QF

R B
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Test plot for Horizontal: Mode: GFSK (2480MHz)

Level (dBuV/m)

a0

70

G0

a0 Sl

40
30
20

10

30 50 100 200 500 1000
Frequency (MHz)

Remark: Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level

Cakble  AMNT Receiver Preamp Emission Cheer
MHa. Freg Loss  Factor Reading Factor  Lewsl Limit Limit Femark
hHz dB dBfm  dBuv dB dBuvim  dBuvim  dB

1 72542 1.86 5493 45 42 30.28 26.93 qo0.00  -13.07 oF

Z 119.856 2.31 12.02 47 96 30.45 31.84 4350  -11.ER QF
3. 167824 2.6 13.45 39.63 3057 2512 4350  -18.38 oF
4. 290017 31 13.00 46.55 0.7k 31.90 46.00  -1470 QF
B, 360.445 3.31 14.410 45.39 30.83 32.27 46.00 1373 oF
i 480.528 357 1684 42.43 30.44 31.95 46.00  -14.05 QF
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Test plot for Vertical: Mode: GFSK (2480MHz)

apLevel (dBuvim)

70

G0

a0 ocleh

40

30
20

10

30 50 100 200 500 1000
Frequency (MHz)

Remark:

Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level

Cahle  ANT Receiver Preamp Emission Cheer
Ma. Freqg Loss  Factor Reading Factor  Lewel Limit Limit Femark
hiHz dB dBfm  dBuv dB dBuvfm  dBuvim  dB

1 35744 1.21 13.43 44.14 30.03 20.7h 4000 -11.25 aF
g 72582 1.86 9.93 44.33 30.z28 25.84 40.00  -14.16 aF

i 1149.556 2.31 1.0 46.64 3045 3057 4350 1283 QaF
4. 191.745 273 10597 349.04 J0.62 2212 4350 -21.38 QaF
5 J60.448 331 14.40 45.49 30.83 3537 46.00  -10.63 QaF
B 450.528 387 16.8% 45.96 30.94 3h.48 46.00  -1052 QaF
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Test Frequency: Above 1000MHz~10" Harmonics:

Operation Mode: GFSK (CHO00: 2402MHz) Test Date: 2017-06-08

Freq. Ant. Pol. Emission Limit 3m(dBuV/m) Margin(dB)
Level(dBuV/m)

(MHz) H/V PK AV PK AV PK AV
4804 H 65.89 45.38 74 54 -8.11 -8.62
7206 H 64.28 44.24 74 54 -9.72 -9.76
9608 H 63.42 43.56 74 54 -10.58 -10.44
12010 H 62.27 42.31 74 54 -11.73 -11.69
14412 H 61.74 40.63 74 54 -12.26 -13.37
16814 H 59.68 39.62 74 54 -14.32 -14.38
4804 V 66.25 45.38 74 54 -71.75 -8.62
7206 V 65.36 44.79 74 54 -8.64 -9.21
9608 V 64.18 43.51 74 54 -9.82 -10.49
12010 V 62.39 42.38 74 54 -11.61 -11.62
14412 V 61.32 41.46 74 54 -12.68 -12.54
16814 V 59.25 39.41 74 54 -14.75 -14.59

Operation Mode: GFSK (CH39: 2441MHz) TestDate: 2017-06-08
Freq. Ant. Pol. Emission Limit 3m(dBuV/m) Margin(dB)

Level(dBuV/m)

(MHz) H/V PK AV PK AV PK AV
4882 H 65.23 45.28 74 54 -8.77 -8.72
7323 H 64.19 44.73 74 54 -9.81 -9.27
9764 H 62.78 43.48 74 54 -11.22 -10.52
12205 H 61.47 42.16 74 54 -12.53 -11.84
14646 H 60.18 41.09 74 54 -13.82 -12.91
17087 H 59.23 40.26 74 54 -14.77 -13.74
4882 V 65.28 45.89 74 54 -8.72 -8.11
7323 \' 64.39 44.72 74 54 -9.61 -9.28
9764 Vv 63.92 43.48 74 54 -10.08 -10.52
12205 V 62.49 42.15 74 54 -11.51 -11.85
14646 \' 61.58 41.29 74 54 -12.42 -12.71
17087 \' 59.36 39.89 74 54 -14.64 -14.11
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FCO01

Operation Mode: GFSK (CH78: 2480MHz) Test Date: 2017-06-08

Freq. Ant. Pol. Emission Limit 3m(dBuV/m) Margin(dB)
Level(dBuV/m)

(MHz) H/V PK AV PK AV PK AV
4960 H 66.01 45.89 74 54 -7.99 -8.11
7440 H 65.38 44.24 74 54 -8.62 -9.76
9920 H 63.52 43.68 74 54 -10.48 -10.32
12400 H 61.32 41.34 74 54 -12.68 -12.66
14880 H 59.76 40.71 74 54 -14.24 -13.29
17360 H 58.31 38.29 74 54 -15.69 -15.71
4960 V 66.36 45.13 74 54 -7.64 -8.87
7440 \Y 65.29 44.25 74 54 -8.71 -9.75
9920 V 64.17 43.53 74 54 -9.83 -10.47
12400 V 63.35 42.08 74 54 -10.65 -11.92
14880 \Y 62.29 41.71 74 54 -11.71 -12.29
17360 \Y 58.39 39.78 74 54 -15.61 -14.22

Note:
1)  Scan with GFSK, 11/4-DQPSK,8DPSK,the worst case is GFSK Mode

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

Emission Level = Reading + Factor

Page 28 of 69



T

PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

7 CONDUCTED BAND EDGE EMISSION

7.1 REQUIREMENT

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in
the 100kHz 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

Spectrum Parameter Setting
Detector Peak
Start/Stop Frequency 30 MHz to 10th carrier harmonic
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold
. For Band edge
Spectrum Parameter Setting
Detector Peak

Lower Band Edge: 2300 — 2403 MHz

Start/Stop Frequency Upper Band Edge: 2479 — 2500 MHz

RB / VB (emission in restricted band) 100 KHz/300 KHz

Trace-Mode: Max hold

7.3 TEST SETUP

oo ] O

Spectrum Amalyzer EHT

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.

7.4 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.
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PRECISE TESTING

7.5 TEST RESULTS

For Non-Hopping Mode:

Report No.: PTC-DQ-03170660301-FC01

Peak -
. Power Emission Result of Band Edge
Frequency(MHz) | Modulation 0 Read Value | Band edge | [. .
utput (dBm) (dBc) Limit (dBc)
(dBm)
2400.00 GFSK 2.42 -48.96 51.38 >20dBc
2401.00 Pi/4-DQPSK -0.92 -49.81 48.89 >20dBc
2400.00 8DPSK -0.84 -50.42 49.58 >20dBc
2483.99 GFSK 5.14 -58.74 63.88 >20dBc
2483.21 Pi/4-DQPSK 3.21 -58.84 62.05 >20dBc
2483.73 8DPSK 3.25 -58.45 61.70 >20dBc
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PRECISE TESTING

Report No.: PTC-DQ-03170660301-FC01

Test Plot:
GFSK:
Spectrum '%'l
Ref Leval 15.00 dBm & RBW 100 kHz
o ALL 25dB  BWT 19 s & WBW 300 kHz  Mode asuto FFT
1Pk Max
D[1] -51.98 dB
10 dBm -2, 16800 MHz
M1[1] M1 2.42 dBm
0 dBm 240216800 GHz
=10 A / T
=30 i J 7
-40 d&m J \,-'ﬂw J‘Lwﬂk
o
50 dim '“‘u A
=60 dgm : d\\\'
=70 dim
B0 dim
CF 2.4 GHz 1001 pts Span 10.0 MHz
L L Measuring... - = .»é
Spectrum né'l
Ref Leval 15.00 dBm & RBW 100 kHz
oAbt 25 dB SWT 19 s & WBW 300 kHz  Mode suto FFT
1Pk Max
D[] -63.88 dB
10 dBm T 3. 83600 MHz
M Mi[1] 5.14 dBm
0 dam / \\ 2. 48016300 GHz
=10 d&m
-20 digm f \\
dam \‘J\
50 dim ) \M
-60 dim N
T MMW
<70 ditm
=20 dim
CF 2.4835 GHz 1001 pts Span 10.0 MHz
t L Measuring... - = ,ﬁ
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

T/4-DQPSK
Spectrum ué'
Ref Leval 10.00 dBm & RBW 100 kHz
e ALL 20dB & SWT 1 ms & VBW 300 kHz Mode Auto FFT
1Pk Man
Dif1] -48. 89 dB
M1 -1.99800 MHz
0 dém

M1[1] 0.92 dBmy
ﬂJ\J"\\ 2.40199800 GHZ

-10 g [ \

20 dam

30 dem }' ll'.
/ Moy

=40 diam = w\
o X LY.
<50 dam /\"‘N
=60 dim MJ\N{ o
\WWHM
=20 dim

CF 2.4 GHz

! 1001 pts Fpan 10.0 MHz
L ﬂ | Measuring... - -—- 4@

i

Spectrum ué'

Ref Level 10.00 dém & RBW 100 kHz
e ALL 20dB & SWT L ms & VBW 300 kH: Mode suto FFT
1Pk Man

Di[1] 62,05 dB)
d.403600 MHZ
o dém M1i[1] 3.21 dBm|

- h'_"\,kl 2.48000300 GHz

=10 i

-20 dim R
/

'..(Wl\

=40 i

7
50 dém - \ﬂ&
60 dim 3

-70 digm

=20 dim

CF 2.4835 GHz

! 1001 pts Fpan 10.0 MHz
L ﬂ | Measuring... - -—- 4@

i
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Spectrum =
Ref Level 10.00 dém & RBW 100 kHz
o ALL 20 dB SWT 19 ps & WBW 300 kHz  Mode Auto FFT
1Pk M
oi[1] -49,58 df
. -2. 16800 MHz
0 dBm Mi[1] 0.8+ dBm
HM 2.40216000 GHz
=10 difm II

=20 dBm jllil \
-30 dgm (I \

=40 g2 fo

T =

<50 dém

50 dim

v
i

50 dim

CF 2.4 GHz 1001 pts Span 10.0 MHz
| .-l-. | Measuring... - [F ﬁ

i

] [
Spectrum =

Ref Leval 10.00 dBm & RBW 100 kHz
@ ALL 20 dB SWT 19 ps & WBW 300 kHz  Mode Auto FFT
1Pk M
M1 Di[1] -61.70 dB
A.089600 MHz
0 dBm fHMM Mi[1] 3.25 dBm
g) I\l 247983400 GHz
=10 difm

]
ot

=40 g2

50 diém =
W \«,\
A Dl
i A
— Mw\wm %%Mu”
50 d&m

CF 2.4835 GHz 1001 pts Span 10.0 MHz
| J L | Measuring... - [F ﬁ

i
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

For Hopping Mode:

Peak .
. Power Emission Result of Band Edge
Frequency(MHz) | Modulation 0 Read Value | Band edge | [. .
utput (dBm) (dBc) Limit (dBc)
(dBm)
2400.00 GFSK 3.38 -50.08 53.46 >20dBc
2400.00 Pi/4-DQPSK 0.47 -50.26 50.73 >20dBc
2399.98 8DPSK 0.52 -53.72 54.24 >20dBc
2484.97 GFSK 5.11 -52.48 57.59 >20dBc
2484.99 Pi/4-DQPSK 3.21 -53.42 56.63 >20dBc
2485.14 8DPSK 3.16 -53.72 56.88 >20dBc

Test Plot:

GFSK:
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

] |:n:||
Spectrum 7

Raf Leval 15.00 dBm & RBW 100 kHz
b ALt 25 dB  BWT 19 ps @ VBW 300 kHz  Mode suto FFT
1Pk Max
EETEN] -53,46 dB
10 dBm -3, 16700 MHz
Mif1] L 3.38 dBm

=10 dBin (( I"u_l'J T ¥
<20 digm

=20 i f
=40 g ‘1/

50 dim b j

Rt P ek Y =1 M '

-70 dam

=20 diin

CF 2.4 GHz 1001 pts Fpan 10.0 MHz
t n Measuring... - u .-é
Spectrum ué?l

Ref Leval 15.00 dBm & RBW 100 kHz
o ALL 25dB  BWT 19 s & WBW 300 kHz  Mode asuto FFT
1Pk Max
D[1] -57.59 dB
10 dBm

4.9 7500 MHZ

,-ﬂ\-\_rilI [.J;}"l [ 1] 5.11 dBm|
0 dBém 2. 48000300 GHZ
VARV

=20 dém

=20 B \
=40 dam

S0 dgm W\ J\ Tt
L Il Al M

Cf VARV * A AN SN F AN

=70 digm
=20 dim
CF 2.4835 GHz 1001 pts Span 10.0 MHz
L L Measuring... - = .;pg

1/4-DQPSK
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b ALL

Report No.: PTC-DQ-03170660301-FC01

] o
Spectrum 7

Ref Leval 10.00 dBm & RBW 100 kHz

20 dB & SWT L ms & VBW 300 kH: Mode Auto FFT

1Pk Max

0 dém

oif1] -50.73 dB
-4.98500 MHz]

=10 &l

Mi[1] 47 dBgy
i : 1

=20 dBm

[

=30 dim

/

=40 g

i

-50 dém

e

=50 il

-70 ggm

20 dim

o ALL

CF 2.4 GHz

1001 pts Span 10.0 MHz
I J.L | Measuring... - = .aé

Spectrum ué.

Ref Leval 10.00 dém & RBW 100 kHz

20 dB & SWT L ms & VBW 300kHz Mode Auto FFT

1Pk Ma

FELEE

Dif1] -56.63 di
490500 MHz

=10 i

¢ Mi[1] 2.21 dim|
L~

|\ 2. 48000300 GHZz

-20 dgm

<30 dim

=40 g

<50 dém

50 dim

u\’k,ﬂ“’hn ML N

-70 dgm

50 dim

CF 2.4835 GHz2

1001 pts Span 10.0 MHz
1 | MEasuring... - = .,é

8DPSK
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] [
Spectrum =

Ref Leval 10.00 dBm & RBW 100 kHz
o ALL 20 dB SWT 19 ps & WBW 300 kHz  Mode Auto FFT
1Pk Mas
Di[1] -54.24 dB)
-4, 1600 MHz2
0 dBm M1[1] Mﬁsz:m
/fﬁw“ﬂjw l %ﬁ'@?
=10 el {.
=20 digm 'II

=30 dim ;

40 diim f_/_, ’"/
-50 dém I

r,.,\_.v'
=50 il =
| L LWV LN L e

-70 ggm

20 dim

CF 2.4 GHz

1001 pts Span 10.0 MHz
xl J.L | Measuring... - = .,é
Spectrum né'

Ref Level 10.00 dém & RBW 100 kHz
oAbt 20 dB SWT 19 ps & VBW 300 kHz  Mode auto FFT
1Pk Max

Di[1] -56.88 dB

_ﬁ.ﬂ; 5.14500 MHz
i AT W Mi[1] 3.16 dBm

2.48000300 GHz

=10 &l

|

=30 dém R

=40 g llm

. A
50 din ULUM el w”"ln:ﬁ'b- NWI‘-N%P"(\MM

=70 gdm

20 dim

CF 2.4835 GHz

1001 pts Span 10.0 MHz
xl J.L | Measuring... - = é
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PRECISE TESTING

8 20 dB Bandwidth Measurement

Test Requirement FCC CFR47 Part 15 Section 15.247

Test Method ANSI C63.10:2013

Test Mode Refer to section 3.3

8.1 Test Procedure

Report No.: PTC-DQ-03170660301-FC01

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

8.2 Test Result
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Test Mode: CHO0O0 / CH39 / CH78 (GFSK/(1Mbps)Mode)
Channel frequency 20dB Down
Channel number (MHz) BW(kHz)
00 2402 839
39 2441 821
78 2480 821

Spectrum n;?
Ref Leval 10.00 dBm & RBW 30 kHz
o ALL 20 dB BWT £3.2 s = VBW 100 kHz  Mode Aubo FFT
i@ 1Pk Mas
W M1[1] 1.39 dBm
[' 2.40200300 GHZ
0 dBrm = "v"v-,?‘- ndB 20.00 dB
o~
W B 839200000000 kHz
=l = i \ﬂ'zr 2062.4
&
-20 dém e =
/ \’\.k
II“"-F -
-0 digm .
J
i Rl* v il R,
=40 dBm =) 1]
A /
~ T/ e
50 dam - "
m_\_,\_wffnr‘r”hl
50 dim
=70 dir
20 i
CF 2.402 GHz 1001 pts Span 3.0 MHz
e /
| Type | Ref | Trc | K-valus | ¥-valug | Function | Function Result |
M1 1 2,402003 GHz 1,39 dém ndB down B39.2 kHz
Ti 1 2, 4015924 GHZ -18.56 dém ndB 20,00 o8
| T2 1 2. 4024316 GHz -18.72 dém Q factor 28624 ||
e —————— ]
L I | Measuring...  QRARANELD WO y
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PRECISE TESTING

Report No.: PTC-DQ-03170660301-FC01

Spectrum né'
Ref Leval 10.00 dBm & RBW 30 kH:z
o ALt 20 dB SWT 63.2 ps & VBW 100 kHz  mMode Auto FFT
1Pk Man
M1 »1[1] 3.52 dBm
B 2,44100300 GHz
0 dBm AN AR 20.00 di
J.__.Iﬁ £21. 200000000 kHz
=10 dgm -95‘.-./ 2072.6
=
-20 dam 7
30 dam !f"
40 dam n""ﬂm-"“v/ \_\‘ s
&0 dim
=70 b
£0 dém
CF 2.441 GHz 1001 pts Span 3.0 MHZ
.Mnrkgr
Type | Ref | Trc | K-walug | ¥-valug | Function | Function Result |
M1 1 2.441003 GHI 3.52 dém | ndB down B21.2 kHz
Ti| i 2, 4405854 GHz - 1664 dém | ndi 20,00 da
T& 1 24414106 GHz -16.52 dém Q factor ZRTE.6
L R | Heasuring... _ L ‘@
Spectrum né'
Ref Leval 10.00 dBm & RBW 30 kH:z
o ALt 20 dB SWT 63.2 ps & VBW 100 kHz  mMode Auto FFT
1Pk Man
E,I Mi[1] 4.14 dBm
AL Ay 248000300 GHZ
0 dBrm 7 nd@ 20.00 dB)
Nr\("" £21. 200000000 kHz
=10 dgm FJ‘VJV a020.1
-20 dam 7 «.-LI“
30 dam "“"Ilh ﬂ-\‘“k\
e \ b
LF’F\I..‘- =t o
=40 difm -
xﬂjf - Vo w
20 dém
&0 dim
=70 b
£0 dém
CF 2.48 GHz 1001 pts Span 3.0 MHZ
.Mnrkgr
Type | Ref | Trc | K-walug | ¥-valug | Function | Function Result |
M1 1 2.480003 GHz 4,14 dém | ndB down B21.2 kHz
71| 1] 24795894 GHz -16.08 dem | ndB 20.00 d&
T& 1 2, 4804106 GHz -15.97 dém Q factor F020.1
L R | Heasuring... - L ﬁ

i
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PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Test Mode: CHOO0 / CH39 / CH78 (IN/4-DQPSK /(2Mbps)Mode)

Channel number Chann(el\l/lgi?uency Zgﬁ(sﬁgn
00 2402 1268
39 2441 1235
78 2480 1238

] |:n:||
Spectrum 7

Ref Level 10.00 dém & RBW 30 kHz
e ALL 20dB & SWT 1L ms & VBW 100 kHz Mode Auto FFT
@ 1Pk Max

Mi[1] 1.67 dBm
M1 2.40200300 GHz
nda 20.00 di
—_— . o g B 1.267700000 MHz
10 deém T 'EI-[?I!!‘brv\ 1804.7
14 )

0 dBm

-20 dam

<30 dém III,-' -

=) dim — \'\ aal ! —
NS n LV =
N}g-ﬂ digm

&0 dim

=70 R

=20 dim

CF 2.402 GHz 1001 pts Span 3.0 MHz
T /
| Type | Ref | Trc | H-walue | -value |  Function | Function Result |
M1 1 2.402003 GHz -1.67 dém ndB down 1.2677 MHz
Tl 1 2,4013M68 GHz -21.85 dém ndB 20,00 da
T2 1 2. 4026444 GHZ -21.58 dém Q factor 1864.7 ||

- —
2
L i [ reasuring... @RAMALAND WO y
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Report No.: PTC-DQ-03170660301-FC01

Spectrum né'l
Raf Leval 10.00 dBm & RBW 30 kHz
e ALL 20dB & SWT 1L ms & VBW 100 kHz Mode &Auto FFT
1Pk Max
M1 MA[1] 1.47 dBm
r 2.44100300 GHz
0 drn nd@ 20.00 di
e 1234800000 MHz
-10 dam =74 = Q factor™, 1976.9
=20 dim {( 7 L \
=30 dam ”J
_ Ty e \n
d B T
<50 dém
50 dim
=70 d&m
20 dbm
CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tro | X-valua [ ¥-valua | Function | Function Result |
M1 1] 2.441003 GHz 1,47 dém | ndB down 1,2348 MHz
T1| i 24403736 GHz -18.19 dém | ndB 20,00 d&
T2 1 24416084 GHz -18.46 dém Q factor 1976.9
L _ﬂ | Measuring... - = .-é
Spectrum né'l
Raf Leval 10.00 dBm & RBW 30 kHz
e ALL 20dB & SWT 1L ms & VBW 100 kHz Mode &Auto FFT
1Pk Max
M1 MA[1] 2.41 dBm
- !' 2. 48000300 GHz
nd@ 20.00 di
Wﬂ\/\(ﬂ“‘ff W 1237800000 MHz
-10 d&m Tad7 0 factor T2 2003.6
- 1<
=20 dim fj ‘:""\\k
-30 d8m 7
R S \/\_‘
<50 dém
50 dim
=70 d&m
20 dbm
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tro | X-valua [ ¥-valua | Function | Function Result |
M1 1] 2.480003 GHz 2,41 dém | ndB down 1,2378 MHz
T1| i 2.4T93736 GHz -17.24 dém | ndB 20,00 d&
T2 1 24806114 GHz -17.45 dém Q factor 2003.6

- &

m
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Test Mode:

Report No.: PTC-DQ-03170660301-FC01

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

Channel number Chann(el\l/lll‘_rli?uency zgc\j/s(le_?r)m
00 2402 1226
39 2441 1256
78 2480 1259

Spectrum ‘%’|
Ref Level 10.00 dBm & RBW 30 kHz
s ALL 20 da SWT 63.2 ys & VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
| M1[1] 1.73 dBm
M1 2 40200300 GHz
o dam nde 20.00 dB|
l'n'l ) Ap_}(HI B 1.225800000 MHz
-10 dRan _Jn(..r- ¥ = mh‘”‘*\’\ 19596
-20 d&m ff / r
rl \
=30 dam ) '
{
40 dBm \ AWl M
iy, iy o
PR, PP iy
260 dam
&0 digm
70 dBamn
20 dfum
CF 2.402 GHz 1001 pts Span 3.0 MHz
—— /
| Type | Ref | Trc | ¥-valus | ¥-valus | Function | Function Result |
M1 1 2.402003 GHz -1.73 dém ndB down 1.Z258 MHz
Tl 1 24014036 GHZ -21,73 dém ndd 20,00 dg
T2 1 24026294 GHZ -21.74 dém Q factor 1959.6 ||
[ i I ) y|
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Report No

.. PTC-DQ-03170660301-FCO01

Spectrum né'l
Raf Leval 10.00 dBm & RBW 30 kHz
o ALL 20 dB SWT 6£3.2 ps & VBW 100 kH:  Mode suto FFT
1Pk Max
w1 MA[1] 1.41 dBm
r 2.44100300 GHz
0 drn 'I.'_%_f nd@ 20.00 di
i MM B 1.255700000 MHz
= f"J factor 5 1943.9
=20 dim /?H I‘\
=30 dam
vy ("VJ \_r\ =
B = (ST
<50 dém
50 dim
=70 d&m
20 dbm
CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tro | X-valua [ ¥-valua | Function | Function Result |
M1 1] 2.441003 GHz 1.41 dém | ndB down 1,2557 MHz
T1| i 24403586 GHz -18.47 diém | ndB 20,00 d&
T2 1 24416144 GHZ -18.83 dém Q factor 1943.9
L _ﬂ | Measuring... - = @

Spectrum '%'l
Ref Leval 10.00 dBm & RBW 30 kHz
s ALL 20 dB BWT 63.2 ps & YBW 100 kH:  Mode auto FFT
1Pk Max
M1 MA[1] 2.34 dBm
— r 2.48000300 GHz
nds 20.00 dB
,‘_ﬂuwhrjw et 1.258700000 MHz
=100 g T\ 0 factor s 19702
'2‘:' lﬁ‘l'l'l /FH\ E\.\l\
-30 dgm M T
%ﬂfﬁw o YEAWEN. WV
20 dam
50 dbm
=70 AR
20 dem
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | K-valug | ¥-valus | Function | Function Result |
M1 1] 2.480003 GHz 2,34 dém | ndB down 1,2587 MHz
T1| i 24793556 GHz -17.89 dém | ndB 20,00 dg
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9 Maximum Peak Output Power
FCC CFR47 Part 15 Section 15.247

Test Requirement

Test Method
Test Limit

Test Mode

ANSI C63.10:2013

Regulation 15.247 (b)(1), For frequency hopping systems operating in the

2400-2483.5 MHz band employing 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.

Refer to section 3.3

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 analyser: RBW = 3 MHz. VBW =3 MHz. Sweep = auto; Detector Function = Peak.

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

value.

9.2 Test Result

GFSK(1Mbps)
Conducted Output Peak | Conducted Output Pass/Fail
Tl Frequency S P Peak Power LIMIT
Channel

(MHz) (dBm) (mW) (mW)
CHOO 2402 2.75 1.88 1000 Pass
CH39 2441 4.71 2.95 1000 Pass
CH78 2480 5.31 3.39 1000 Pass
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n /4QPSK(2Mbps)
Conducted Output Peak | Conducted Output Pass/Fail
Test Frequency Bower P Peak Power LIMIT
Channel
(MHz) (dBm) (mW) (mW)
CHOO 2402 0.76 1.19 125 Pass
CH39 2441 3.53 2.25 125 Pass
CH78 2480 4.32 2.70 125 Pass
8DPSK(3Mbps)
Conducted Output Peak | Conducted Output Pass/Fail
Test AT Power g Peak Power LIMIT
Channel
(MHz) (dBm) (mWw) (mW)
CHOO 2402 0.80 1.20 125 Pass
CH39 2441 3.40 2.18 125 Pass
CH78 2480 4.21 2.63 125 Pass
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10 Hopping Channel Separation

Test Requirement
Test Method
Test Limit

Test Mode

10.1 Test Procedure

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

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.

Hopping

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 , Span = 3MHz. 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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10.2 Test Result

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

Channel Separation Read Separation Limit
Channel number
frequency (MHz) Value (kHz)
(kHz)
1 2402 1001 >839
40 2441 1001 >821
79 2480 1001 >821

Spectrum ngl
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p
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] |:n:||
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Test Mode: CHOO0 / CH39 / CH78 (n/4-DQPSK(2Mbps) Mode)
Channel Separation Read Separation Limit
Channel number i MH Val KH
requency (MHz) alue (kHz) 2/3 20dB Down BW(kHz)
1 2402 1001 >845
40 2441 1001 >823
79 2480 1001 >825

Spectrum “;’?l
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Test Mode: CHOO0 / CH39 / CH78 (8DPSK(3Mbps)Mode)
Channel Separation Read Separation Limit
Channel number
frequency (MHz) | Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 1001 >817
40 2441 1001 >837
79 2480 1001 >839

Spectrum ngl
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o ALL 20 db
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] |:n:||
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11 Number of Hopping Frequency

Test Requirement . FCC CFR47 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)

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 = 300KHz. VBW = 1MHz. 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;
11.2 Test Result

Channel Number Limit
79 215
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Al 3 g8 BWT 31.7 s o= VBW 1 Meiz  plode auto FFT
LT
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1]l |.-||-.||-||||||ll|l-.|| L (LR VR L L TR R LR Lt et
-0 e
ol
] e
. 1
50 i 1 4 1 1 i |
50 g
-7 dien
B0 gim
Stort 7.4 GHz a9l pis - Stop ¥ 4n3s GHa |

. Heswring— QUERRNERD WO A
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12 Dwell Time

Test Requirement . FCC CFR47 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 . Hopping
Remark . The worst case(11/4-DQPSK) was recorded

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

3. Set RBW = 1MHz and VBW =1MHz.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).

12.2 Test Result

Test Mode: n/4-DQPSK(2Mbps) —2DH1/2DH3/2DH5
Number of transmission in a Leng.th .Of Result Limit
Mode 31.6( 79 Hopping*0.4) transmissions (msec) (msec)
' PpINg"L. time(msec)
2DH1 1600/(2*79) x 31.6 = 320 0.396 126.720 400
2DH3 1600/(4*79) x 31.6 =160 1.653 264.480 400
2DH5 1600/(6*79) x 31.6 =106.67 2.905 309.876 400
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] |:n:||
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13 Antenna Requirement

According to the FCC part15.203, a transmitter can only be sold or operated with antennas with which
it was approved. This product has an internal PCB Antenna, it meet the requirement of this section.

Page 58 of 69



PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

14 TEST PHOTOS

Page 59 of 69



Report No.: PTC-DQ-03170660301-FC01

Page 60 of 69



PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

15 EUT PHOTOS

"‘IIQQ!}QF&“.‘
fil el b iaTy

h:mmﬂ%’i&m‘ﬂ?!

e e A o R L L LR

Page 61 of 69



PEYS

[
[ L

PRECISE TESTING

el . -*l oy

ey pppSpopppy My |
St T Y e

&
H
-
.

Report No.: PTC-DQ-03170660301-FC01

Page 62 of 69



PRFS
-

PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Page 63 of 69



PEYS

[
[ L

PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Page 64 of 69



=1 o ]

Report No.: PTC-DQ-03170660301-FC01

n 3 . !
I P P D P R I

Page 65 of 69



Report No.: PTC-DQ-03170660301-FC01

Page 66 of 69



Report No.: PTC-DQ-03170660301-FC01

Page 67 of 69



PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

Page 68 of 69



PRECISE TESTING Report No.: PTC-DQ-03170660301-FC01

. ]
; FLiyp
T . -l

Y

' AT R AN
X .

(" (OPEIER R
Switching Adapter
| MODEL:PS65B150Y3000S
INPUT:100-240V~, 50/60Hz,1.5A
OUTPUT:15.0V - 3000mA

CED O
cu@us = ﬁ

AV Power Supply
E343638
This device complies with part 15 of the FCC Rules.

Oparation is subject to the following two conditions:

(1) This device may not cause harmful interference, and

(2) this device must accept any interference received,
Including Interforence that may cause undesired aperation.

CAUTION!
HAZARDOUS AREA
Do Not Remove This Cover. 6
Trained Service Per 1 Only.
No Serviceable Components Inside. 1706
\i_ MADE IN CHINA

s THE END REPORT*kx
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