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ITEST RESULT CERTIFICATION

Applicant’s name

Address

Manufacture's name

Address

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

Test Result

Dongguan City MeiZhiZun Electronics Technology Co.,Ltd

No. 33, Hehe Road, Xiangxi Village, Liaobu Town, Dongguan,
Guangdong. China

Dongguan City MeiZhiZun Electronics Technology Co.,Ltd

No. 33, Hehe Road, Xiangxi Village, Liaobu Town, Dongguan,
Guangdong. China

Trolley Speaker

IQ-4408DJBT, V15, V16, V6, 0818B-BPLS
IQ Sound, EARISE, iBastek

FCC CFR47 Part 15 Section 15.247

ANSI C63.10:2013

June 27, 2017 to June 30, 2017

July 03, 2017

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.

Testing Engineer
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

2 Test Summary

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Band edge 1223;2:; 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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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

3 General Information
3.1 General Description of E.U.T.

Product Name . Trolley Speaker

Model Name : 1Q-4408DJBT, V15, V16, V6, 0818B-BPLS

Except for decorative parts in front panels, color of enclosure, are the trade

Model Description mark and model no. for trading purpose.

Bluetooth Version . BT2.1+EDR

Operating frequency : 2402-2480MHz

Numbers of Channel : 79 channels

Antenna Type: : Internal PCB Antenna
Antenna Gain: : 0dBi

Type of Modulation . GFSK, Pi/4ADQPSK, 8DPSK

Power Supply: DC7.4V by Battery

Power supply for Test DC 9V, 1300mA for Adapter

Model: XH-UL0913-A2
Adapter : Input: AC100-240V, 50-60Hz, 300mA
Output: DC 9V, 1300mA

Note: The USB port only read data from U-disk and can’t be used to transfer data with PC.
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3.2 Channel List

Channel Frt(e&tﬁezr;cy Channel Fr?&u:;)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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3.3 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting 2402MHz 2441MHz 2480MHz
Hopping 2402-2480MHz
Tests Carried Out Under FCC part 15.207
Test Item Test Mode
Conduction Emission, 0.15MHz to 30MHz BT Communication
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

4 Equipment During Test
4.1 Equipments List

RF Conducted Test

Kind of Manufactur . Last Calibrated | Calibration
ltem : 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 Keysight N9010A |526B25MPB [Aug.04, 2016(Aug.03, 2017 1 year
Analyzer
W7X
3 | EMiTest R&S ESCI 101155  |Sep.15, 2016|Sep.14, 2017| 1 year
Receiver
Humidity GTH-225-
4 Chamber GF 40-1P IAA061225 |Sep.15, 2016|Sep.14, 2017 1 year
5 |USBRFpower| e |Rer3006wW | 12100041SN g0 15 2016|Sep.14, 2017| 1 year
sensor 001
Radiated Emissions
Item Kihd o Manufacturer| Type No. Serial No. _Last_ Calibrgted Calibr_ation
Equipment calibration until period
1 | EMITest Rohde&Schwi — pqp 101417 |Sep.15, 2016|Sep.14, 2017| 1 year
Receiver arz
Loop SCHWARZB
2 Antenna ECK FMZB 1519 012 Sep.15, 2016|Sep.14, 2017 1 year
Trilog
3| Broadband [S“TVERZB| vuLBa160 | 9160-3355 |Sep.15, 2016|Sep.14, 2017| 1 year
Antenna
4 Amplifier EM EM-30180 060538 |Sep.15, 2016|Sep.14, 2017 1 year
Horn SCHWARZB
5 Antenna ECK BBHA9120D 1246 |Sep.15, 2016|Sep.14, 2017 1 year
Horn SCHWARZB
6 Antenna ECK BBHA9170D 1412 |Sep.15, 2016|Sep.14, 2017 1 year
Coaxial
7 |Cable(below| LARGE CALB1 - Sep.15, 2016|Sep.14, 2017 1 year
1GHz)
Coaxial
8 [Cable(above| LARGE CALB2 - Sep.15, 2016|Sep.14, 2017 1 year
1GHz)
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

Conducted Emissions

Item K'T‘d of Manufacturer| Type No. Serial No. _Last_ Callbrgted Cahbr_atlon
Equipment calibration until period
1 E'V” Test R&S ESCI 101155  |Sep.15, 2016|Sep.14, 2017| 1 year
ecelver
2 LISN SCHEV\C’:/?(RZB NSLK 8128| 8128-289 |Sep.15, 2016|Sep.14,2017| 1 year
3 Cable LARGE RF300 - Sep.15, 2016|Sep.14, 2017 1 year

4.2 Measurement Uncertainty

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +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
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PRECISE TESTING

5 Conducted Emission

Test Requirement:

Test Method:

Test Result:

Frequency Range:
Class/Severity:
Detector:

5.1 E.U.T. Operation
Operating Environment :
Temperature:

Humidity:

Atmospheric Pressure:

EUT Operation :

5.2 EUT Setup

Report No.: PTC-DQ-01170111801-FCO01

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

PASS

150kHz to 30MHz

Class B

Peak for pre-scan (9kHz Resolution Bandwidth)

255°C
51 % RH
101.2kPa

Refer to section 3.3

The conducted emission tests were performed using the setup accordance with the ANSI

C63.4:2014.

Receiver —{ PC System

:50Q Terminator
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

5.3 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

L L.LS.N EUT

5.4 Measurement Procedure:

1. The EUT was placed on a table, which is 0.8m 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.

5.5 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.

5.6 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.

5.7 Conducted Emission Test Result

Pass
Please find the following pages.
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

Line-120V:

mﬂLeveI (dBuV) Date: 2017-06-22

90
80
70

i \ ! FCC PART15B QP

FCC PART15B AV

50 1 [
40
30 \ a A r.L1 i H", " 4. 11..”* " ok JTe
L1y ] M S T _.J,\'*If P Pl e Ao asto o ——
20 | || I| | WL .llll!\l.l. P[[H ! L] 1‘ ’\‘ A Tl L W“"\"‘"*.__ o
Ao L f T
10 B Ein
G.15 2 5 1 2 5 10 20 30
Trace: 174 Frequency (MHz)
Cahle AkMMN  Eecener Emission Ower

MNo, Freg Loss  Factor Reading Lewvel Lirnit Limnit Femark
kdHz dB dB dBuv dBuv  dBuv db

1 0.186 1061 0.60 27.40 38.61 5420 -1559 Average
2 0136 10.67 0.60 40.40 51.61 B4.20 -1259 ap
3 0.253 1062  0.60 16.07 27.29 51.64 -2435 dwerage
4, 0.253 1062 0E0 34.07 45.29 B1.64 -1B.35 aF
5. 0.313 1063 060 2b.99 Jg.22 49.68 -11.66 Average
B 0.313 1063 0.60 3499 4p.22 b388 -13.66 aF
7 0.497 1065 06O 20.03 31.28 46.05 1477 Average
g 0.437 1065 060 33.03 44.28 5b.05  -11.77 apP
9. 0.938 1067  0.60 16.68 27.95 46.00 -18.05 dwerage
10, 0938 1067 060 3263 4395 56.00  -12.08 QF
11. 2.321 10,70 06D 13.68 £4.98 4600 -21.04 Average
12. 2.321 10,70 06D 30.66 41.96 56.00 -14.04 arP
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PRECISE TESTING

Neutral-120V:

100

Level (dBuVv)

Report No.: PTC-DQ-01170111801-FCO01

Date: 2017-06-22

a0
80
70

aa\
50\\\.\\

FCC PART15B QP

FCC PART15B AV

40
30 b
20 ] | |I ik |4I' 'HIIIF'.IIJ'I} N_:‘.}- qu‘i,Hv;. Wit A A S P P T b
1{].1-.-’ l”‘l L Lr Iy I|I ¥ e —
3.15 2 5 1 2 10 20 30
Trace: 176 Frequency (MHz)
Cable  AMN Receiver Emission Ower
Mo, Freq Loss  Factor Reading Lewvel Lirnit Lirnit Remark
hMHz dB dB dBu dBuY  dBuvY db
1. 0.186 10.61 080 19.21 30.42 5420 2378 Average
2. 0.186 10.61 060 37.21 48.42 B4.20 -1578 QaF
3 0.246 1062 0.60 1454 257k 5191 -261h Average
4. 0.246 10.62 0.60 3354 44.76 B1.91  -1715 QP
5. 0.313 10.63 060 I 33.35 4388 -16.53 Average
B 0313 1063 0.60 iz 42 35 k9@ -1763 ap
7. 0.434 10.64 080 1069 21.93 4610 24717 Average
8. 0.494 10.64 060 27.69 38.93 5610 1717 QaF
4. 1.049 10.67 0.60 7.51 18.78 4e.00 2722 Average
10, 1.049 1067 06O 2551 36.78 5600 1922 aP
1. 1.662 1069 060 575 17.04 46.00 -28.96 Average
12. 1 662 1069 060 2375 35.04 5600 -209B aF
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01
Live line-240V:
100 Level (dBuV) Date: 2017-06-29

a0

80

70

50 \\\_\\_ 1 FCC PART15B QP

EGH I FCC PART15B AV

k |
10 .,
4o i ,-hl...ﬂj i film ‘ri,ﬂ'\l L YL LY
”WWW W WY WYY
| I b . : .
L Iy } r I'"T‘ . 'y l. ,“"‘ |V". _." P £ J1| I .l
20 ||l |'I ||r I|| I' Lﬁ Ihl o ‘rlllulr ﬂwrlr,” "\(l'ﬁ l'||l r \ ‘|,Jr.1l‘|1-llr'|J ].r' ! u"‘\. 01 t‘"-'l-"-’l"-l-w-m,
|| RS R AR ERIAIIR R e
3.15 2 5 1 2 5 10 20 30
Trace: 182 Frequency (MHz)
Cahle  AMMN  Recerver Emission Ower
MNo. Freq Loss  Factor Reading Lewvel Lirnit Lirnit Femark
hHz dB dB dBuv dBuv  dBuv dB

1. 0.154 10,600 DED 1461 25.87 5578 -2997 Awverage
2. 0.154 10,60 060 35.61 46.81 6578 -18.97 QP
3. 01495 1061 060 1664 Z2h8h 53 -26.8h Awerage
4 0.138 10.61 0.60 32.64 43.85 6371  -1986 QP
5 0.459 1064 06O 9.24 20.48 46.71 -26.23 Average
B, 04549 10.64 0.&0 28.24 39.48 BB -17.23 QaF
7. 0.835 1066 0BD 10.48 21.74 4600 -2426 Awerage
g 0835 1066 06D 27.48 38.74 5600 1726 QP
g 1.381 1068 060D 11.24 2252 4600 -23.48 Average
10, 1,381 1068 0ED 29.24 40.52 5600 -1548 QP
1. 1.648 1063 060 10.26 21.55 4600 -24.45 Average
12. 1.848 1064 060 272h 3666 BRO0  -1745 aF
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PRECISE TESTING

Neutral line-240V

100

Level ([dBuV)

Report No.: PTC-DQ-01170111801-FCO01

Date: 2017-06-29

a0
80

e

FCC PART15B QP

|
- [ — R o 1 FCC PART158 AV
40] (4 mum:l'”nun b 'H! I I| : LI . i i
, A 3 1 _
30 U; ] | i 1 IV; H‘I . 3 .n-r'f'l'b “L tlll"'.M\)'._ i b, 'ﬁ“. 'ﬁ'l i J-\. 'Ir-*. I|'1' ll».l o tj'lu |.|II -,I.W - NF"‘-\M.W
20 | I |._' .'| '.II | i.Jl . I\ ! \W' 1'._!"r l]f‘r | / L jidl "-'l"-"_)w.,.‘. —
YiLVR V
10—
05 = 5 1 2 5 10 20 30
Trace: 104 Frequency (MHz)
Cahle AMMN  Receiver Emission Over
Mo, Freq Loss  Factor Reading Lewvel Lirnit Lirrit Femark
hHz dB dBE dBuy dBuy  dBuv dB
1. 0150 1060 060 21.88 33.08 5600 -2292 Average
2. 0150 1060 0.60 34.88 46.08 bbOD  -1992 QP
3 0.202 1067 0.60 249 3612 Bik4 1742 Average
4, 0.202 10,67 0.60 33M 4512 Bibq  -18.42 aF
5. 0.436 1064  0.60 21.68 3312 4623 -1311 Average
b 0.4a6 1064  0.60 34.88 4b.12 Bb.23  -10.11 QF
7 0792 1066 0.60 18.94 30.20 4600 1580 Average
8. 0792 1066  0.60 34.94 46.20 5600 -980 oP
g 1.255 1068  0.60 19.28 3056 4600 -15.44 Average
10, 1.255 1068 06D 35.28 46.56 5600 -9.44 aF
1. 1.800 1069 060 19.40 30.69 46.00 153 Average
12. 1.800 1069 060 34.40 4569 56.00  -10.31 QP
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

6 Radiated Spurious Emissions

Test Requirement:

Test Method:

Test Result:
Measurement Distance:

Limit:

FCC CFR47 Part 15 Section 15.209 & 15.247
ANSI C63.10:2013

PASS

3m

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®*%FkH2) 4 80
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:

Humidity:

Atmospheric Pressure:

EUT Operation :

23.5°C
51.1 % RH

101.2kPa

Refer to section 3.3
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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-01170111801-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°

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-01170111801-FC01

6.4 Test Procedure
1. The EUT is placed on a turntable, which is 0.8m 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.
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.
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PRECISE TESTING Report No.: PTC-DQ-01170111801-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-01170111801-FC01

Test plot for Horizontal:

at]Lewel (dBu\/m) Date: 2017-06-29
70
60
FCCPART153
50 -
[
40

30
20
10PN

30 50 100 200 500 1000
Frequency (MH1)

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

Cable ANT Receiver Preamp Emissior Ohwer
Nao Freg Loss Factor Reading Factor Lewel Lirnit Lirnit Fermark
hHz db dB/m  dBuv dB dBuvy/m dBuv/m dB

72.592 1.86 9.93 41.42 J0.28 22.93 40,00 -17.07 QF

119.856 2.31 12.02 43.96 30.45 2784 4350 -156H oF
167.624 261 1345 3463 3057 2012 4350  -23.38 QP
290.017 in 13.00 41.55 30.76 £b.90 46.00  -18.10 QP
360.448 33 14.40 47.39 3083 34.27 46.00  -11.73 QF
480528 357 1689 42.43 3094 31.95 46.00  -14.08 QP

L
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

Test plot for Vertical:

Level (dBuV/m)

Date: 2017-06-29

80
70
60
FCC PART15B
50
|
40
30
20
10
GSO 50 100 200 500 1000
Frequency (MHz)
Remark:
Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level
Cable ANT Receiver Preamp Emission Crer
Mo. Freq Loss Factor Reading Factor  Level Lirnit Lirnit Femark
rHz dB dB/m dBut dB dBuvym dBuv/m dB
1. 36.749 1.21 13.43 43.14 3003 27.75 4000 -1225 aF
2. 72.592 1.86 993 4333 30.28 24.84 40.00 -15.16 ap
3, 119.856 23 1202 4469 3045 28.57 4350 -1493 oF
4, 191.745 273 10497 36.04 30.62 1912 4350  -24.38 QP
5. 2hh R23 2.99 12.04 37.99 30.72 22.30 46.00  -23.70 QF
E. 360.448 33 1440 46.49 30.83 333 46.00 -1263 ap
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

Test Frequency: Above 1000MHz~10" Harmonics:

GFSK Low Channel (2402MHz)

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)
4804 33.62 AV Vv 29.34 4.68 30.14 37.5 54 -16.5
4804 32.15 AV H 29.34 4.68 30.14 36.03 54 -17.97
4804 38.05 PK Vv 29.34 4.68 30.14 41.93 74 -32.07
4804 39.46 PK H 29.34 4.68 30.14 43.34 74 -30.66
17805 25.14 AV V 37.26 6.83 27.69 41.54 54 -12.46
17805 26.06 AV H 37.26 6.83 27.69 42.46 54 -11.54
17805 36.69 PK V 37.26 6.83 27.69 53.09 74 -20.91
17805 35.74 PK H 37.26 6.83 27.69 52.14 74 -21.86
GFSK Low Channel (2441MHz)
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 35.22 AV V 27.66 7.42 27.46 42.84 54 -11.16
4882 32.15 AV H 27.66 7.42 27.46 39.77 54 -14.23
4882 39.45 PK V 27.66 7.42 27.46 47.07 74 -26.93
4882 37.06 PK H 27.66 7.42 27.46 44.68 74 -29.32
17802 25.14 AV Vv 34.26 8.36 35.66 32.1 54 -21.9
17802 24.66 AV H 34.26 8.36 35.66 31.62 54 -22.38
17802 36.06 PK Vv 34.26 8.36 35.66 43.02 74 -30.98
17802 34.25 PK H 34.26 8.36 35.66 41.21 74 -32.79
GFSK High Channel (2480MHz)
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 30.36 AV Vv 27.63 5.63 25.49 38.13 54 -15.87
4960 34.05 AV H 27.63 5.63 25.49 41.82 54 -12.18
4960 40.66 PK \ 27.63 5.63 25.49 48.43 74 -25.57
4960 41.25 PK H 27.63 5.63 25.49 49.02 74 -24.98
17821 27.62 AV V 38.26 6.24 29.65 42.47 54 -11.53
17821 26.35 AV H 38.26 6.24 29.65 41.2 54 -12.8
17821 37.45 PK V 38.26 6.24 29.65 52.3 74 -21.7
17821 33.06 PK H 38.26 6.24 29.65 47.91 74 -26.09
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

n /4-DQPSK Low Channel (2402MHz)

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)
4804 32.04 AV Vv 30.22 5.06 29.35 37.97 54 -16.03
4804 31.26 AV H 30.22 5.06 29.35 37.19 54 -16.81
4804 38.42 PK \ 30.22 5.06 29.35 44.35 74 -29.65
4804 36.26 PK H 30.22 5.06 29.35 42.19 74 -31.81
17806 24.05 AV Vv 35.72 5.83 30.46 35.14 54 -18.86
17806 25.85 AV H 35.72 5.83 30.46 36.94 54 -17.06
17806 35.16 PK V 35.72 5.83 30.46 46.25 74 -27.75
17806 34.06 PK H 35.72 5.83 30.46 45.15 74 -28.85
n /4-DQPSK Low Channel (2441MHz)
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 34.26 AV Vv 29.35 7.16 28.43 42.34 54 -11.66
4882 33.14 AV H 29.35 7.16 28.43 41.22 54 -12.78
4882 38.26 PK Vv 29.35 7.16 28.43 46.34 74 -27.66
4882 36.26 PK H 29.35 7.16 28.43 44.34 74 -29.66
17806 25.04 AV Vv 33.24 7.69 34.16 31.81 54 -22.19
17806 25.69 AV H 33.24 7.69 34.16 32.46 54 -21.54
17806 34.15 PK V 33.24 7.69 34.16 40.92 74 -33.08
17806 35.09 PK H 33.24 7.69 34.16 41.86 74 -32.14
n /4-DQPSK High Channel (2480MHz)
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 29.33 AV Vv 26.58 4.36 24.72 35.55 54 -18.45
4960 32.14 AV H 26.58 4.36 24.72 38.36 54 -15.64
4960 38.26 PK \ 26.58 4.36 24.72 44.48 74 -29.52
4960 40.22 PK H 26.58 4.36 24.72 46.44 74 -27.56
17811 26.36 AV Vv 37.15 5.96 28.53 40.94 54 -13.06
17811 28.46 AV H 37.15 5.96 28.53 43.04 54 -10.96
17811 37.16 PK \ 37.15 5.96 28.53 51.74 74 -22.26
17811 32.05 PK H 37.15 5.96 28.53 46.63 74 -27.37
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

8DPSK Low Channel (2402MHz)

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)
4804 31.05 AV Vv 29.72 4.72 28.72 36.77 54 -17.23
4804 30.54 AV H 29.72 4.72 28.72 36.26 54 -17.74
4804 37.26 PK Vv 29.72 4.72 28.72 42.98 74 -31.02
4804 35.06 PK H 29.72 4.72 28.72 40.78 74 -33.22
17803 25.47 AV Vv 33.66 6.29 29.43 35.99 54 -18.01
17803 26.36 AV H 33.66 6.29 29.43 36.88 54 -17.12
17803 34.22 PK \ 33.66 6.29 29.43 44.74 74 -29.26
17803 33.19 PK H 33.66 6.29 29.43 43.71 74 -30.29
8DPSK Low Channel (2441MHz)
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 33.02 AV Vv 28.72 6.38 27.43 40.69 54 -13.31
4882 31.24 AV H 28.72 6.38 27.43 38.91 54 -15.09
4882 35.2 PK 1 28.72 6.38 27.43 42.87 74 -31.13
4882 35.62 PK H 28.72 6.38 27.43 43.29 74 -30.71
17804 24.72 AV \ 32.04 7.11 33.26 30.61 54 -23.39
17804 25.06 AV H 32.04 7.11 33.26 30.95 54 -23.05
17804 33.18 PK V 32.04 7.11 33.26 39.07 74 -34.93
17804 32.67 PK H 32.04 7.11 33.26 38.56 74 -35.44
8DPSK High Channel (2480MHz)
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 30.33 AV Vv 25.72 3.72 23.69 36.08 54 -17.92
4960 31.24 AV H 25.72 3.72 23.69 36.99 54 -17.01
4960 34.29 PK Vv 25.72 3.72 23.69 40.04 74 -33.96
4960 36.25 PK H 25.72 3.72 23.69 42 74 -32
17812 26.37 AV \ 35.06 4.86 29.72 36.57 54 -17.43
17812 27.42 AV H 35.06 4.86 29.72 37.62 54 -16.38
17812 33.16 PK V 35.06 4.86 29.72 43.36 74 -30.64
17812 34.05 PK H 35.06 4.86 29.72 44.25 74 -29.75

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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PRECISE TESTING Report No.: PTC-DQ-01170111801-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

EUT

Spectrum Amalyzer

The EUT is coupled to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal is
500hm; the path loss as the factor is calibrated to correct the reading. Make the measurement with
the spectrum analyzer's resolution bandwidth(RBW) = 100 kHz. In order to make an accurate
measurement, set the span greater than RBW.

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 Report No.: PTC-DQ-01170111801-FC01

7.5 TEST RESULTS

For Non-Hopping Mode:

Peak -
_ Power Emission Result of Band Edge
Frequency(MHz) | Modulation 0 Read Value | Band edge | [. .
utput (dBm) (dBc) Limit (dBc)
(dBm)
2399.986 GFSK -1.23 -50.21 48.98 >20dBc
2399.548 /4-DQPSK -4.15 -56.57 52.42 >20dBc
2399.532 8DPSK -4.14 -55.76 51.62 >20dBc
2484.02 GFSK 0.97 -63.60 64.57 >20dBc
2483.875 m/4-DQPSK -1.5 -65.45 63.95 >20dBc
2483.516 8DPSK -1.38 -62.75 61.37 >20dBc
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GFSK
Spectrum '%'l
Ref Leval 10.00 dBm & RBW 100 kHz
s ALL 20dB SWT 18.9 ps & YBW 200 kH:  Mode auto FFT

1Pk Max

Dif1] - 48,98 dB

-2, 183990 MHz
L

0 dBm Ma[1] 1.23 dBm
ﬂ 2402169930 GHZ

=10 By / \

=20 dim

- N
- —-—"

o N \.

£0 dim

CF 2.4 GHz FE00L pts Span 10.0 MHz
L 11 | Heasuring... - F ?&

*

Spectrum né'l

Ref Leval 10.00 dBm & RBW 100 kHz
s ALt 20 dB  SWT 18.9 ps & VBW 200 kH:  Mode suto FFT
1Pk Max

nif1] -6 .57 dB
3.852070 MHz
M1[1) 0.97 dBm|

2. 480168230 GHZz

™

= H\'\, o1
E \-Jk\.r"u PO il
70 dgm

b i e = vy g

£0 dim

P'{:F 2.4835 GHz FZ001 pts Span 10.0 MHz
L _n | Measuring... - -—- .ﬁ

"
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T/4-DQPSK
Spectrum |u1§'
Ref Level 10,00 dBm & RBW 100 kHz
s ALt 20 dB  BWT 18.9 ps & VBW 200 kH:  Mode &uto FFT
1Pk Max
Di[1] -52.42 dB
-2, 457740 MHz
0 dém M1[1] M1 4.15 dBm
v

2402005870 GHE

- (1]
-F0 dem { \
o ML
-0 dam r-m“ \'\(\vﬂ

Y i
o -/

| G0 g8y e

£0 dBm

-CF 2.4 GHz H 2001 pts Span 10.0 MHz
M ring...
| easuring - i Ig

] ||:|n
Spectrum 7

Ref Leval 10.00 dBm & RBW 100 kH:z
s ALL 20 dB BWT 18.9 ps & YBW 200 kHz  Mode suwto FFT

1Pk Max

D[] -6:3.95 di|
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M1[1] 1.50 dBm

0 dBm
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-10 B f \
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=30 digm \’\
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20 dam
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8DPSK
Spectrum né‘
Ref Leval 10.00 dBm & RBW 100 kHz
s ALL 20 dB  SWT 18.9ps & YBW 200 kHz  Mode auto FFT
1Pk Max
mi[1] -51.62 di)
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0 dém M1[1] M1 4.14 dBm
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=10 dim JH,. \

=20 o'm f I"\
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- W
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Spectrum u%'
Ref Leval 10,00 dBm & RBW 100 kHz
e ALL 20dB  SWT 18.9ps & VBW 200 kHz  Mode suto FFT
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For Hopping Mode:

Peak .
. Power Emission Result of Band Edge
Frequency(MHz) | Modulation 0 Read Value | Band edge | [. .
utput (dBm) (dBc) Limit (dBc)
(dBm)
2399.179 GFSK -0.81 -53.35 52.54 >20dBc
2399.533 /4-DQPSK 2.81 -51.58 54.39 >20dBc
2399.689 8DPSK -3 -57.95 54.95 >20dBc
2483.968 GFSK 0.34 -59.98 60.32 >20dBc
2486.991 /4-DQPSK -1.9 -60.49 58.59 >20dBc
2487.847 8DPSK -1.52 -61.06 59.54 >20dBc
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GFSK

Spectrum |':%.

Ref Lewval 10,00 dBm & RBW 100 kHz
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1/4-DQPSK

Spectrum |':%.

Ref Lewval 10,00 dBm & RBW 100 kHz
e ALL 20 dB  SWT 18.9 ps & VBW 200 kHz  Mode suto FFT
1Pk Man
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8DPSK
Spectrum |':%.
Ref Leval 10.00 dBm & RBW 100 kHz
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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
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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Test Mode: CHOO0 / CH39 / CH78 (GFSK/(1Mbps)Mode)
Channel frequency 20dB Down
Channel number (MHz) BW(kHz)
00 2402 841
39 2441 840
78 2480 842

Spectrum |‘%’

Ref Lewval 10.00 dBm & RBW 30 kHz
e ALL 20 dB BWT 63.2 uys & VBW 100 kH: Mode Auto FFT
@ 1Pk Max
Mi[1] 2.86 dBm
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Type | Ref | Tre | ¥-walus | ¥-valug | Function | Function Result |
M1 1 2, 402006582 GHz -2.66 dém ndB down £41.474 kHz
Ti 1 2,4015952 GHz -22.86 dBm ndé 20,00 da
T2 1 2. 402436674 GHE -22.85 dém Q factor 2854.5 ||

Measuring... .-II-. L ’g

L8 Ak, 4
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Spectrum |u€
Ref Lewval 10.00 dBm & RBW 30 kH:z
b ALL 20 dB BWT 63.2 ps = YBW 100 kHz  Mode auto FFT
1Pk Max
MA[1] 1.22 dBm|
M1 2.4410059060 GHz|
0 d&rm ndB 20,00 B
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Type | Ref | Tre | ¥-value | ¥-valua | Function | Function Result |
M1 1] 2, 441005908 GHz -1,22 dém | ndB down £30.590 kHz
Ti| i 2, 440593888 GHz -21.22 dém | ndB 20,00 d&
T2 1 2, 441433486 GHz -21,22 dém Q factor 907.3
L E | Measuring... - L g

Spectrum |':%.
Ref Lewval 10.00 dBém & RBW 30 kH:z
e ALL 20 0B SWT 3.2 ps & VBW 100 kHz  Mode asuko FFT
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M1[1] 0.53 dBm
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o dam ndg 20.00 dB)
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.Hurlwr
Type | Ref | Tre | ¥-walus | ¥-valug | Function | Function Result |
M1 1] 2,480007219 GHz -0.53 dém | ndB down £41.881 kHz
Ti| 1| 2, 479593806 GHE -20.52 diém | ndB 20,00 d2
T2 1 2. 480435268 GHz -20.52 dém Q factor 20466
L _ﬂ. | Measuring... - L .ﬁ
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

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

Channel number Chann(el\l/lll‘zi?uency zg?ls(l?l-?:)m
00 2402 1269
39 2441 1242
78 2480 1251

" '] o
Spectrum v

Ref Leval 10.00 dBm & RBW 30 kHz
e ALL 20dB & BWT 1L ms & VBW 100 kHz Mode Auto FFT
@ 1Pk Man
M1[1] 4.95 dBm
24020068440 GHZ|
0 dBrm T nda 20.00 di)
B 1.268679000 MHz
-10 dBm / ral . e
,J'”""f"""\”'/w ol Q!F‘i;l,ﬂf____\\ 1893.3
-20 dim — gL
-30 dém /ff W\\\
40 dim -
f R Sy
YN W ikl
&0 dim
=70 il
<20 dim
CF 2.402 GHz 32001 pts Span 3.0 MHz
Markar |
Type | Ref | Trc | K-walug | ¥-valug | Function | Function Result |
M1 1 2. 4020065844 GHz -4,95 dim ndB down 1.268679 MHz
Ti 1 2401382957 GHz -24,96 dBm ndB 20,00 dg
| T& 1 2402651636 GH: -24.95 dBm Q factor 1883.3 ||
I | Measuring...  QRARERRAD W6 p
| JL J 2
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PRECISE TESTING

Spectrum

Report No.: PTC-DQ-01170111801-FCO01

&

Ref Leval 10.00 dBm

& RBW 30 kHz

o ALL 20dB & BWT 1L ms & VBW 100 kHz Mode Auto FFT
1Pk Mas
M1[1] 2.54 dBm)|
M 24410058120 GHZ
0 dBrm 20,00 dB|
1. 242055000 MHz
=10 dim ’/’*’VJ yi 1965,9
-20 dm &
-30 digm /j
-50 dém
&0 dim
=70 b
=20 dém
CF 2.441 GHz A2001 pts Span 3.0 MHz
.Mnrkgr
Type | Ref | Trc | K-walug | ¥-valug | Function | Function Result |
M1 1 2441005812 GHz -2.54 dém | ndB down 1.242055 MHz
T1| 1 2440377051 GHz -22.54 dém | ndB 20,00 dg
T& 1 2.4 1619 106 GHE -22,54 dim Q factor 1965.3
i Measuring... -
L M | easuring L p
Spectrum né'

Ref Leval 10.00 dBm

& RBW 30 kHz

o ALL 20 dB BWT £3.2 s = VBW 100 kHz  Mode Aubo FFT
1Pk Mas
Mi[1] 3.18 dBm
b1 2.4800097500 GHZ|
0 dBm nd# 20.00 dB
_ ra 1 i Bw 1.250867000 MHz
-10 dim L =~ W\ 1982.6
-20 dém f:,. -
-30 dém j ‘\\
=40 d Pt \u’\.\l
50 dém Yl e
&0 dim
=70 il
=20 dém
CF 2.48 GHz 32001 pts Span 3.0 MHz
.Mnrkgr
Type | Ref | Trc | K-value | ¥-valug | Function | Function Result |
M1 1 2,48000975 GHz -3.18 dém | ndB down 1.250867 MHz
T1| 1 2478374145 GHz -23.19 dém | ndB 20,00 dg
T& 1 2480625012 GH: -23,18 dém Q factor 1982.6
L R | Heasuring... _ L ﬁ

i
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

Test Mode: CHOO0 / CH39 / CH78 (8DPSK(3Mbps)Mode)
Channel frequency 20dB Down
Channel number (MHz) BW(kHz)
00 2402 1228
39 2441 1257
78 2480 1255

Spectrum |‘%’

Ref Lewval 10.00 dBm & RBW 30 kHz
b ALL 20 dB BWT £3.2 ps & VBW 100 kH:  Mode &Auko FFT
@ 1Pk Max
Mi[1] 5.09 dBm
24020077810 GHZ
0 d&rm & nde 20.00 dB)
el B 1.228087000 MHZ
-10 dEan v b o M
WV‘J 'V—,‘-,I' Rt L“E}; orF 1955.9
<20 dam I{ L
=
<30 dgm /}(“ \
o \w“u’w
wlf\nvvm _J"'u/\—’( w
50 dim
=70 i
20 dhim
CF 2.402 GHz 2001 pts Span 3.0 MHz
Markor |
Type | Ref | Tre | ¥-walus | ¥-valug | Function | Function Result |
M1 1 2. 402007781 GHz -5,09 dém ndg down 1.228087 MHz
Ti 1 2.401409393 GHI -25.09 dém ndé 20,00 da
| T2 1 240263748 GHz -25.09 dém Q factor 18559 ||
b il T S—
L i | HMeasuring..  EEANSEAED G y
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Spectrum |u€
Ref Lewval 10.00 dBm & RBW 30 kH:z
b ALL 20 dB BWT 63.2 ps = YBW 100 kHz  Mode auto FFT
1Pk Max
MIi[1] 2.54 dBm
b 2. 44100637 50 GHz|
0 d&rm ndB 20,00 B
i B 1.257 148000 MHz
-10 dém /,_/"’J“’“J v L\Q'loqg(\ﬂ 1941.7
1 1.
20 dim !"j;‘,, :
=30 dm ’/ \\
<50 dim
50 dim
=70 d&m
20 digm
CF 2.441 GHz aA2001 pts Span 3.0 MHz
'Murlwr
Type | Ref | Tre | ¥-value | ¥-valua | Function | Function Result |
M1 1] 2, 441006375 GHz -2.54 dém | ndB down 1.257148 MHz
Ti| i 2. 440362051 GHz -22.53 dém | ndB 20,00 d&
T2 1 2, 441619198 GHz -22,53 dém Q factor 1941.7

i

2

*

i

2
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Spectrum ||:$|
Ref Lewval 10.00 dBm & RBW 30 kH:z
b ALL 20 dB BWT 63.2 ps = YBW 100 kHz  Mode auto FFT
1Pk Max
MA[1] 2.43 dBm
B 24800069370 GHz|
0 d&rm ndB 20,00 B
A .-.IJI B 1.254805000 MHz
=10 dian /ﬂmw L I-W\A 1976.4
> L.
-20 d&m f?-. :
=30 dm / \
&0 dam Ww
50 dim
=70 d&m
20 digm
CF 2.48 GHz A2001 pts Span 3.0 MHz
'Murlwr
Type | Ref | Tre | ¥-value | ¥-valua | Function | Function Result |
M1 1] 2, 480008937 GHz -2,43 dém | ndB down 1.254805 MHz
Ti| i 2. 479364395 GHz -22.42 dém | ndB 20,00 d&
T2 1 2, 48061919F GHz -22.42 dém Q factor 1976.4

*



PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

9 Maximum Peak Output Power
FCC CFR47 Part 15 Section 15.247
ANSI C63.10:2013

Test Requirement

Test Method
Test Limit

Test Mode

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 -1.22 0.755 1000 Pass
CH39 2441 0.4 1.096 1000 Pass
CH78 2480 1.21 1.321 1000 Pass
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

] o
Spectrum 7

Ref Leval 10.00 dBm & RBW 3 MHz
o ALL 20 dB BWT 1.3 ps & VBW 2 MHz  Mode auto FFT
1Pk Mas

Mi[1] -1.22 dBm|
M1 202258180 GHz
0 dém

|| [T ——

=20 dBm

=30 dim

=40 g

-50 dém

=60 il

-70 ggm

20 dim

CF 2.402 GHz

F2001 pts Span 6.0 MHZ
L J L | Heasuring... - L ﬁ

i

] o
Spectrum 7

Ref Leval 10.00 dBm & RBW 3 MHz
o ALL 20 dB BWT 1.3 ps & VBW 2 MHz  Mode auto FFT
1Pk Mas

Mi[1] 0,40 dBm|
M1 2 440909630 GHZ

L 2
0 dém =

I

=20 dBm

=30 dim

=40 g

-50 dém

=60 il

-70 ggm

20 dim

CF 2.441 GHz

F2001 pts Span 6.0 MHZ
L J L | Heasuring... - L ﬁ

i
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

Spectrum [na
Ref Level 10.00 dém & RBW 3 MHz
o AtL 20 dB  BWT 1.3 ps & VBW I MHz  Mode Auto FFT
@ 1Pk Man
Mi[1] . ) 1.J:Irl!srn

o dem — — = —_— “—-—-—q_h. :

| 5 aam— -

=20 digm

=30 dém

=401 i

=0 digm

=60 il

=70 digm

&0 dim

CF 2.48 GHz F2001 pts Span 6.0 MHZ

Measuring... RENRRRNED LG &
n /4QPSK(2Mbps)
Test Frequency Power ' Peak Power LIMIT
Channel
(MHz) (dBm) (mWw) (mWw)
CH39 2441 -0.93 0.807 125 Pass
CH78 2480 -0.36 0.920 125 Pass
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

] ||:n:l
Spectrum v

Ref Lewval 10.00 dBm & RBW 3 MHz

e ALL 20 dE  SWT 1.3 ps & VEBW 2MHZ  Mode auto FFT
1Pk Max

Ma[1] -2.40 dBm
22290430 GHE

"

0 dBm -

A0 ity | ———
'_,..--""'_FFF_F _'_"i-\.._‘_\_\_

-20 dim

<30 dém

=40 dEin

-50 dém

50 i

-7 dam

20 dim

CF 2.402 GHz

F2001 pts Span 6.0 MHz
L b | | Measuring... - L g

*

Spectrum ||:$|

Ref Lewval 10.00 dBm & RBW 3 MHz
o ALL 20dB  BWT 1.3 ps & YBW 2 MHz  Mode Auto FFT
1Pk Max

Ma[1] -0,93 dBm
M1 2441285930 GCHz
M
0 dBm

..--'_"'_'_'_FH _‘-‘_H_""‘—-.

=20 dim

-30 d&m

=40 dim

-50 dem

=50 dim

-70 dam

20 dm

CF 2.441 GHz

32001 pts Hpan 6.0 MHz
t I | Measuring.. - L P

w
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PRECISE TESTING

e ALL

Spectrum

Ref Lewval 10.00 dBm

Report No.: PTC-DQ-01170111801-FCO01

]

& EBW 3 MHz

20 dB SWT 1.3 ps & YBW 2 MHz  Mode auto FFT

1Pk Max

Mi[1]

b

W05 O GHE)

0.36 dBm|

0 dBm

—

P

o)

-20 di&m

<30 dém

—H0 i

-=U dgm

50 i

-7 dam

=20 dam

CF 2.48 GHz

7001 pts

Measuring...

an 6.0 MHz

p

8DPSK(3Mbps)

Test
Channel

Frequency

Conducted Output Peak
Power

Conducted Output
Peak Power

LIMIT

(MHz)

(dBm)

(mw)

(mw)

Pass/Fail

CHOO

2402

-2.73

0.533

125

Pass

CH39

2441

-0.80

0.832

125

Pass

CH78

2480

-0.29

0.935

125

Pass
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PRECISE TESTING

Spectrum

Report No.: PTC-DQ-01170111801-FCO01

&

Ref Leval 10.00 dBm
o ALL 20 dB

& RBW 3 MHz

SWT 1.3 ys & YBW I MH: Mode Auto FFT

1Pk Max

0 dém

Mi[1] -2.73 dBm

2402291930 GHE2

=10 &l

=20 dBm

~—]

=30 dim

=40 g

-50 dém

=60 il

-70 ggm

20 dim

CF 2.402 GHz

L Ak

Spectrum

F2001 pts Span 6.0 MHZ
| Heasuring... - L ﬁ

i

=)

Ref Leval 10.00 dém
e ALL 20 dB

& RBW 3 MHz

SWT 1.3 ps & YBW 3IMH: Mode Auto FFT

1Pk Ma

0 dém

Mi[1] -11.80 dBm

A 1290800 GHE

"]

_‘-‘_‘-‘_"“"—-..

-20 dgm

<30 dim

=40 g

<50 dém

50 dim

-70 dgm

50 dim

CF 2.441 GHz

LS 4 b

22001 pts Span 6.0 MHZ
| Measuring... - [F ﬁ

i
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i '] o
Spectrum 7

Ref Leval 10.00 dBm & RBW 3 MHz
o ALL 20 dB BWT 1.3 ps & VBW 2 MHz  Mode auto FFT
i@ 1Pk Mas

Mi[1] -0.29 dBm
a1 280293800 GH=|
0 dBm =

—

T ——
[ M

o

=20 dBm

<30 dgm

=40 g2

<50 dém

50 dim

-70 dgm

50 dim

CF 2.48 GHZ

22001 pts Span 6.0 MHz
L J\ | Measuring... = L p

i
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

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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PRECISE TESTING

10.2 Test Result

Report No.:

PTC-DQ-01170111801-FC01

Test Mode:

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

Channel Separation Read Separation Limit
Channel number
frequency (MHz) Value (kHz)
(kHz)
1 2402 1000 >841
40 2441 1001 >840
79 2480 1000 >842

Spectrum

&

Ref Lewval 10.00 dBm
o ALL 20 dB

& RBW 30 kH:z
SWT 63.2 us & VBW 100 kHz

Mode Auto FFT

1Pk Max

0 dBm

Dif1]

=10 d&m

f"‘ﬂwf

M1[1)

'%,\,,q

W

0.61 de
L ENEPCICNENERLY MHE

2.25 dBm|

dviwmhilll HD GHE

-20 di&m

L

H\l.r
AR

"\

<30 dém

WS

Sy

—H0 i

“;IIEEI dﬂ-ﬂ:ﬂf

Ay

L
-50 dim

-7 dam

=20 dam

CF 2.402 GHz
b—

32001

pts
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01
Spectrum |u€
Ref Level 10.00 dBm & RBW 30 kHz
b ALL 20 dB BWT 63.2 ps = YBW 100 kHz  Mode auto FFT
1Pk Max
Di[1] -0.02 oA
NP 1.0V SENEN) PeiH |
0 dBm - M1[1] ol 1.22 dBmi
ﬂ{\ ,,/"PN‘ Wsuneu GHZ
7 Y i
oy ad T \'\/\
e LT m
=30 digm
_4'0 ﬂ'lll
S0 ddm
60 4B
-70 d&m
B0 d8m
CF 2.441 GHz 32001 pts Span 9.0 MHz
L b | | Measuring... - L g
Spectrum |':%.
Ref Lewval 10.00 dBm & RBW 30 kHz
s ALt 20 0B BWT £3.2 ps & VBW 100 kH:  Mode &Auko FFT
1Pk Max
Daf1] -0.43 di
M1 | 10000000 MHz
@ dém o ol Mi[1] 0.06 dBm
/‘(\f\fn\/’k,-(\\ ;\/{W 2.4790071250 GHz,
10 B

W M, T,

. 5
W,

50 dam = avi
=50 diim

-70 dgm

=20 dim

CF 2.48 GHz A2001 pts Span 3.0 MHz
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01
Test Mode: CHOO0 / CH39 / CH78 (n/4-DQPSK(2Mbps) Mode)
Channel Separation Read Separation Limit
Channel number
frequency (MHZ) Value (kHZ) 2/3 20dB Down BW(kHZ)

1 2402 1000 >846

40 2441 1001 >828

79 2480 1000 >834

Ref Level 10.00 dém & RBW 30 kHz
b ALL 20dB & SWT I ms & VBW 100 kH2 Mode auto FFT
1Pk Mao

nif1] 1.25 di
1.0000000 MHz

0 dBm M1[1] 3.70 dBm
1 4030068440 GHZ

Er - A — J Wi
"‘V"ﬁv'ﬂ\ll/ v"ll i r-.*\.-ur'l_w}; ‘.V'"N'
-20 oim le'r(\

=30 dim rf

=40 g 'I

O aVat

e

60 il

-70 gigm

20 dim

'CF 2402 GH; 2001 pts Span 3.0 MHz
HMeasuring...  [JRARRRRND G y
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Spectrum né'
Ref Leval 10.00 dBm & RBW 30 kHz
b ALt 20 dB @ SWT 1ms @ VBW 100 kHz  Mode Auto FFT
1Pk Max
oiaf1] 0.00 de|
-1.000172 190 MHZ
0 dBm - Mi[1] M1 2.49 dBm|
4420082500 GHz
=10 1 /\:1 0, i‘nlln ;\‘\Aﬂ - afﬁl.u ﬂ/\rdr
= A" e Ve T AT W S ST
-20 dim
-30 dém
40 diRm
<50 dam
=60 il
-70 dim
=20 dim

CF 2.441 GHz

F2001 pts Span 3.0 MHz
L J L | Heasuring... - L ﬁ

i

] o
Spectrum 7

Ref Leval 10.00 dBm & RBW 30 kHz
o ALL 20 dB BWT £3.2 s = VBW 100 kHz  Mode Aubo FFT
1Pk Mas
Di[1] -0.13 di
-1.0000000 MHz
0 dem - Lk M1[1] 2.23 dBm

24800079690 GHz
-0 ! p“\ Jﬁl el A fl ’\"\..ﬂ =

S SETAR N Vo Bl B

o ™™
=20 dim L\\
- \

-50 dém \/\\I ww

=60 il

-70 ggm

20 dim

CF 2.48 GHz

F2001 pts Span 3.0 MHz
L J L | Heasuring... - L ﬁ

i
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PRECISE TESTING

Report No.: PTC-DQ-01170111801-FCO01

Test Mode:

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

Channel Separation Read Separation Limit
Channel number
frequency (MHz) | Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 1000 >819
40 2441 1001 >838
79 2480 1000 >837

Spectrum

Ref Lewval 10.00 dBm

]

b ALL 20 dB
@ 1Pk Max

& RBW 30 kHz

BWT 63.2 ys & VBW 100 kHz  Mode auto FFT

0 dém

nif1]

=10 iy

M1[1)

AN n
(==

1.22 dB
L.ONEPOI000 sMHz
3.77 dBm|

NI:JIIIWHI:J 10 GHEZ
L

20 dam

Y

=i ¥

Y

=30 dim

40 dRimy

L snaedied 1, -'m__;"./w

50 dim

-7 da&m

20 dim

CF 2.402 GHz
¥ ™

32001 pts

Measuring...
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Spectrum |u€
Ref Lewal 10.00 dBm & RBW 30 kHz
b ALL 20 dB BWT 63.2 ps = YBW 100 kHz  Mode auto FFT
1Pk Max
oa[1] -0.05 di
1OV S G20 MHE
0 dém M1[1] o1 2.54 dBm|
ﬁ ﬂ Jm 4410063750 GHZ
=10 g&m
¥ wmﬂw ¥ wmw LW
20 diém
<30 d&m
—40 ﬂ-lll
50 ditm
-60 dim
-70 dim
-0 d&m

CF 2.441 GHz

F2001 pts Span 3.0 MHz
L b | | Measuring... - L g

*

Spectrum ||:$|

Ref Lewval 10,00 dBm & RBW 30 kHz
s ALt 20 dB BWT £3.2 ps & VBW 100 kHz  Mode auto FFT
1Pk Max
FETEN] -0,11 dB|
1000000 MH:
0 dBm uH ot M1[1] 2.26 dBm|

247900703 10 GHz|
oA 'ﬂwﬂ " wﬂv““‘#mh\m\,m\

=20 dim

e \
- \

-50 dem Lﬂ“ WW

=50 dim

-70 dam

20 dm

CF 2.48 GHz

32001 pts Spamn 3.0 MHz
t I | Measuring.. - L P

w
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FCO01

11 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)

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. 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
9 15
et o 1007 N &)
T AR~
0L LG
" |
- i
Start 2.4 GH‘Z' 32001 pt)ls — .'.'.I'. “St‘o 2.483% GHZQI
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PRECISE TESTING Report No.: PTC-DQ-01170111801-FC01

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 n /4-DQPSK(2Mbps) 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 0.420 134.4 400
2DH3 1600/(4*79) x 31.6 =160 1.672 267.5 400
2DH5 1600/(6*79) x 31.6 =106.67 2.925 312.0 400
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Spectrum | n%}
Ref Level 10.00 dBm @ RBW 1 MHz
o Att 20de @ SWT 1ms @ VBW 1 MHz
@ 1Pk View
D1[1] 2.36 dB
420.1250 ps
0 dem M1[1] -45.64 dBm
/ 313.5938 ps
-10 dBm \
-20 dBm ]
-30 dBm
-40 dBrm
" it i
l rF 3
-50 dBm ’
-60 dBm
I "|'r [I! "‘ l TWWTI Wnuu ”‘ !
. h““ Al ”l | Ml |m 1|l il
CF 2.402 GHz 32001 pts 100.0 ps/

. —
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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.
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14 TEST PHOTOS
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M/N: V16
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