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1TEST RESULT CERTIFICATION

Applicant’s name . |Shenzhen Duowo Technology Co., Ltd.

Address Rm.722,FIoor7,GIobaI Logistics .Centre, China Squth City, No.1 China
South Ave., Pinghu Longgang dist.,Shenzhen,China

Manufacture's name |: |Shenzhen Duowo Technology Co., Ltd.

Address Rm.722,FIoor7,GIobaI Logistics .Centre, China Squth City, No.1 China
South Ave., Pinghu Longgang dist.,Shenzhen,China

Product name : | bluetooth speaker
BBH-929s,

Model name : |BBH-929, BBH-930, BBH-930s, BBH-939, BBH-939s, HWS-990,
HWS-990s,BBH-919s, HWS-918,T19, T20, T30

Standards . |FCC CFRA47 Part 15 Section 15.247

Test procedure : |ANSI C63.10:2013

Test Date . | Sept. 08, 2019 to Sept. 29, 2019

Date of Issue . | Sept. 30, 2019

Test Result . |Pass

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

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

Test Engineer: , ,
/e fawg/

Leo Yang / Engineer

oA )

Technical Manager:

Chris Du / Manager
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1. Summary of test results

Report No.:PTC19071605201E-FCO01

Description of Test Item Standard Results
. FCC Part 15: 15.247(b)(1)
Maximum Peak Output Power ANSI C63.10 :2013 PASS
. FCC Part 15: 15.215
20dB Bandwidth ANS| C63.10 2013 PASS
. . FCC Part 15: 15.247(a)(1)
Carrier Frequency Separation ANSI C63.10 :2013 PASS
. FCC Part 15: 15.247(a)(1)(iii)
Number Of Hopping Channel ANSI C63.10 2013 PASS
. FCC Part 15: 15.247(a)(1)(iii)
Dwell Time ANSI C63.10 :2013 PASS
FCC Part 15: 15.209
Radiated Emission FCC Part 15: 15.247(d) PASS
ANSI C63.10 :2013
Band Edge Compliance FCC Part 15: 15.247(d) PASS
ANSI C63.10 :2013
Spurious RF conducted emissions FCC Part 15: 15.247(d) PASS
ANSI C63.10 :2013
Power Line Conducted Emissions FCC Part 15:15.207 PASS
ANSI C63.10 :2013
Antenna requirement FCC Part 15: 15.203 PASS
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2. General test information

2.1. Description of EUT

EUT* Name

bluetooth speaker

Model Number

BBH-929s ,

BBH-929, BBH-930, BBH-930s, BBH-939, BBH-939s, HWS-990, HWS-9
90s,BBH-919s, HWS-918,T19, T20, T30

Trade Mark

: IN/A

EUT function description

Please reference user manual of this device

Power supply

DC 3.7V from battery or DC 5V from adapter

Radio Specification

Bluetooth V5.0

Operation frequency

2402MHz -2480MHz

Modulation GFSK, = /4-DQPSK, 8-DPSK
Data rate 1Mpbs, 2Mbps, 3Mbps
Antenna Type Integrated antenna, maximum PK gain:0dBi

Date of Receipt

Sept. 30, 2019

Sample Type

Series models

Note: EUT is the abbr.of equip

2.2. Accessories of EUT

ment under test.

Description of
Accessories

Manufacturer

Model number or Type

Other

Power adapter

Shenzhen Zhongling Electronic

Technology Co.,Ltd.

ZAU-BO50050A-04

2.3. Assistant equipment used for test

Des.crlpt|on of Manufacturer Model number or EMC Compliance SN
Assistant Type
Notebook DELL Latitude D610 FCC DOC 00045-534-136-300

2.4. Block diagram of EU

EUT

T configuration for test

Test jig

Control
PC

> AC mains

EUT’s Bluetooth module was connected to a special test jig provided by manufacturer which has a
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standard RSS-232 connector to connect to control PC, and the control PC will run a special test software
“RF Control Kit v1.0.exe” provided by manufacturer to control EUT work in test mode as blow table.

Tested mode, channel, information
Mode Channel FrTI(\unHezr;cy
GFSK hopping on Tx Mode CHO to CH78 2402 to 2480
8-DPSK hopping on Tx Mode CHO to CH78 2402 to 2480
CHO 2402
GFSK hopping off Tx Mode CH39 2441
CH78 2480
CHO 2402
n /4-DQPSK  hopping off Tx Mode CH39 2441
CH78 2480
CHO 2402
8-DPSK  hopping off Tx Mode CH39 2441
CH78 2480

Notel: Some modes not apply for all the test items.

Note2: For it & /4-DQPSK its same modulation type with 8-DPSK, and based exploratory test, there is no
significant difference of that two types test result, so except output power, all other items final test were
only performed with 8-DPSK and GFSK.

2.5. Test environment conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature range: 21-25C
Humidity range: 40-75%
Pressure range: 86-106kPa

2.6. Test Facility

Test : : T
Location Dongguan Precise Testing & Certification Corp., Ltd.
Address Building D, Baoding Technology Park, Guangming Road2, Dongcheng District,

Dongguan, Guangdong, China

FCC Registration Number: 790290
A2LA Certificate No.: 4408.01
IC Registration Number: 12191A-1

Accreditatio
n Certificate
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2.7. Euipments List

RF Conducted Test
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Name of

. Manufacturer Model Serial No. Characteristics |Calibration Due
Equipment
MXG Signal Agilent N9020A | MYs6070279 |10HZ-30GHZ Sep.18, 2020
Analyzer
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | gep.18, 2020
Antenna Connector| Florida RF Labs N/A RFO1# N/A Sep.18, 2020
Power Meter Anritsu ML2495A 0949003 N/A Sep.18, 2020
Power Sensor Anritsu MA2411B 0917017 N/A Sep.18, 2020

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

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

Radiated Emissions

E‘a”?e of Manufacturer Model Serial No. Characteristics | Calibration Due
quipment

EMI Test Receiver |Rohde&Schwarz |ESCI 101417 9KHz-3GHz |50, 18, 2020
Loop Antenna Schwarzbeck FMZB 1519|012 9KHz -30MHz | 50, 18, 2020
Bilog Antenna SCHWARZBECK |VULB9160 |9160-3355 25MHz-2GHz | sep.18, 2020
E;Zirgrﬁ’(':'g;” (low lscHwARZBECK |BBV 9475  |9745.0013  |MHZ1GHZ o 18 2020
Cable Schwarzbeck PLF-100 549489 9KHz-3GHz Sep.18, 2020
Spectrum Analyzer | Agilent E4407B MY45109572 |9KHz-40GHz | Sep.18, 2020
Horn Antenna SCHWARZBECK |9120D 9120D-1246 | 1GHz-18GHz  |Sep.18, 2020
Power Amplifier ~ |LUNAR EM LNA1G18-40 |J10100000081 | 1GHz-26.5GHz |Sep.18, 2020
Horn Antenna SCHWARZBECK |BBHA 9170 |9170-181 14GHz-40GHz |Sep.25, 2019
Amplifier SCHWARZBECK |BBV 9721 9721-205 18GHz-40GHz |Sep.18, 2020
Cable H+S CBL-26 N/A 1GHz-26.5GHz | Sep.18, 2020
RF Cable R&S R204 R21X 1GHz-40GHz |Sep.18, 2020
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Na!‘ne of Manufacturer Model Serial No. Characteristics | Calibration
Equipment Due
EMI Test Rohde&Schwarz ESCI 101417 9KHz-3GHz | Sep.18, 2020
Receiver
A”',‘:'l‘;'f\‘,:/ xlf'“s Rohde&Schwarz |  L2-16B | 000WX31025 | 9KHz-300MHz | Sep.18, 2020
A”',f\'fe'ﬁ,:/ xlf'”s Rohde&Schwarz | ENV216 101342 | 9KHz-300MHz | Sep.18, 2020

2.8. Measurement uncertainty

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10°8
Bandwidth +1.5x 108
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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3. Maximum Peak Output Power

3.1. Test Requirement

Test Requirement

Test Method
Test Limit

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

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

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

3.2. Block diagram of test setup

EUT

Spectrum Analyzer

3.3. Test Procedure

(1) The EUT tested system was configured as the statements of 2.4 Unless otherwise a special

operating condition is specified in the follows during the testing.

3.4. Test Result

EUT: bluetooth speaker M/N: BBH-929s

Mode (If/lril(;) R(ZSBur:) I((;n;:]:) Conclusion

2402 1.563 30 PASS

GFSK 2441 1.828 30 PASS

2480 2.752 30 PASS

2402 1.253 21 PASS

n /4-DQPSK 2441 1.118 21 PASS

2480 2.349 21 PASS

2402 -6.006 21 PASS

8-DPSK 2441 -5.314 21 PASS

2480 -5.834 21 PASS
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GFSK mode-CHOO
ﬁarker 1 2.402141666667 GHz | Avg Type: Log-Pwr TRACE[T25 25 6 Peak search
PHO: Fast Trig: Free Run Avg|Held:>100/100 TV I
IFGain:Low #Atten: 30 dB oefP PPPPP
e g s Mkr1 2.402 142 GHz NextPeak
1L%§IBIdiv Ref 11.55 dBm 1.563 dBm
5 ¢ Next Pk Right
-85
Next Pk Left
-18.5
-285
Marker Delta|
=385
- Mkr—CF
-58.5
R MKr—RefLvl
-785
More
Center 2.402000 GHz Span 5.000 MHz 1of2
#Res BW 1.0 MHz #V/BW 3.0 MHz Sweep 1.000 ms (601 pts)
GFSK mode-CH39
|Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr wace[[23 456 Frequericy
PHO: Fast Trig: Free Run Avg|Held:>100/100 TV i
IFGain:Low #Atten: 30 dB DET|E BB ERR
Mkr1 2.441 142 GHZ AutoTury
1L%§IBIdiv Ref 11.82 dBm 1.828dBmfl___
’ Center Frec
e 2.441000000 GH:
-6.18
: Start Frec
182 2.438500000 GH;
e Stop Frec
2.443500000 GH:
-382
o CF Stef
500.000 kH:
JAuto Mar
-68.2
582 Freq Offse
0OH:
782
Center 2.441000 GHz Span 5.000 MHz
Res BIWW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)
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GFSK mode-CH78

|Center Freq 2.480000000 GHz \ Avg Type: Log-Pur e[ T3iog|  Frequency
PHO: Fast 5 Trig: Free Run Avg|Hold:> 100/100 Tm]
IFGain:Low Atten: 24 dB DEFIE PR
Mkr1 2.480 010 GHZ AutoTune
1 ;iB.ldiv Ref 12.73 dBm 2.752 dBm
‘“ Center Freq
&5 : 2.480000000 GHz
Eriers
StartFreq
473 2.477500000 GHz,
i Stop Freq
2.482500000 GHz
-373
73t ’ CF Step
500.000 kHz
Auto Man
-57.3
7.3 Freq Offset
0 Hz|
773
Center 2.480000 GHz Span 5.000 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
1t/4-DQPSK mode-CHOO
Eenter Il=req 2.402000000 GHz | ‘ ‘ Avg Type: Log-Pwr TRACE[T - 35 6 Frequency
PNO: Fast Trig: Free Run Avg|Hold:>100/100 TYPE [M ot
IFGain:Low #Atten: 30 dB per|P PPFPP
L MKr1 2.402 033 GHZ Autoilune
|1_%gBJdiv Ref 10.79 dBm 1.253 dBm|
bl Center Freq
i 2.402000000 GHz
-9
StartFreq
9.2 2.399500000 GHz,
. StopFreq
2.404500000 GHz,
-39.2
492 CF Step
500.000 kHz
JAuto Man
502
9.2 Freq Offset
0 Hz|
792
Center 2.402000 GHz Span 5.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (601 pts)
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1t/4-DQPSK mode-CH39
%enter Freq 2.441000000 GHz Avg Type: Log-Pwr Tece[55 5 5 Frequency
PNO: Fast Trig: Free Run Avg|Held:> 1001100 v 1(_ it
IFGain:Low Atten: 22 dB DET|P NHHN NN
Mkr1 2.441 020 GHz AutgTune
Eggﬂldiv Ref 10.58 dBm 1.118 dBm|
] Center Freq||
0.560 ——— - S 2.441000000 GHz
-8.42
StartFreq||
ag 2.438500000 GHz
i Stop Freq|
2.443500000 GHz
-39.4
494 CF Step
500.000 kHz
JAuto Man
-59.4
£9.4 Freq Offset
0 Hz
794
Center 2.441000 GHz Span 5.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
nt/4-DQPSK mode-CH78
r(éenler Freq 2.480000000 GHz - Avy Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast G Trig: Free Run Avg|Hold:>100/100 T i
IFGain:Low #Atten: 30 dB ceT|fP PPPPP
Ref Offset 06 dB Mkr1 2.480 008 GHZ] Aufo Tune
1L%§IBIdiv Ref 11.93 dBm 2.349 dBm
‘ Center Freq||
s = — T T 2.480000000 GHz
-6.07
StartFreq||
A8 2.477500000 GHz
= Stop Freq||

2.482500000 GHz

81 CF Step
500.000 kHz
[Auto Man
581
& Freq Offset,
OHz
781
Center 2.480000 GHz Span 5.000 MHz
Res BWW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (601 pts)
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8DPSK mode-CHO0
|Center Freq 2.402000000 GHz | Ave Type: Log-Pur w755 | Frequency
PNO: Fast (0 Trig: Free Run Avg|Hold:>100{100 Yt ]--
IFGain:Low #Atten: 30 dB peTl2 BiR BB R
Ref Offeet0s db MKkr1 2.401 900 GHZ AutoTune
1L%gB.rdiv Ref 3.34 dBm -6.066 dBm
T
0’ Center Freq||
i - = 2.402000000 GHz
BT
StartFreqj|
7 2.399500000 GHz
e Stop Freq||
2.404500000 GHz
BT
567 CF Step
500.000 kHz
Auto Man
EET
767 Freq Offset
' 0Hz
-BE.7
Center 2.402000 GHz Span 5.000 MHz
Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.000 ms (601 pts)
8DPSK mode-39
Avg Type: Log-Pwr TRACE[1[23456 rrequency
\Center Eeg 281000000 G,!-,I‘g: Fast (:Jl Trig: Free Run Avg|Held:>100/100 T i
IFGain:Low #Atten: 30 dB LY
I —— Mkr1 2.440 908 GHz Auto Tune
1nggBJdiv Ref 4.28 dBm -5.314 dBm
1
"’ Center Freq|
572 - i - e 2.441000000 GHz]
-15.7
StartFreq
287 2.438500000 GHz|
e Stop Freq
2.443500000 GHz|
457
557 CF Step
500.000 kHz]
Auto Man
EET
57 Freq Offset|
' 0HZ
s
Center 2.441000 GHz Span 5.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (601 pts)
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8DPSK mode-CH78

633

-16.3

-26.3

-36.3

-46.3

-B6.3

|Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr Tallosasg|  Frequency
PNO: Fast (5 Trig: Free Run Avg|Hold:>100i{100 TYPEl
#Atten: 30 dB s il et
RefOffset 05 dB Mkr1 2.479 950 GHz Auto:Tune
10 dBidiv Ref 3.67 dBm -5.834 dBm
Log 7
@ Center Freq||
2.480000000 GHz|
StartFreqj|
2.477500000 GHz|
Stop Freq(]
2.482500000 GHz|
CF Step
500.000 kHz
[Auto Man
Freq Offset
0 Hz|
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (601 pts)

4. 20dB Bandwidth

4.1. Test Requirement

Test Requirement

Test Method

4.2. Block diagram of test setup

4.3.

Spectrum
Analyzer

Attenuator

Limits

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

EUT and Assistant
System

Intentional radiators operating under the alternative provisions to the general emission limits, as

contained in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the

20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule

section under which the equipment operates, is contained within the frequency band designated in the

rule section under which the equipment is operated.
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4.4. Test Procedure

(1) Configure EUT and assistant system according clause 2.4 and 4.2

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable and though a 10dB attenuator.

(3) Configure EUT work in test mode as stated in clause 2.4.

(4) The bandwidth of the fundamental frequency was measured by spectrum analyzer with 30kHz RBW
and 100kHz VBW. The 20dB bandwidth is defined as the total spectrum the power of which is higher

than peak power minus 20dB.
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4.5. Test Result

Report No.:PTC19071605201E-FCO01

Frequency 20dB Bandwidth Limit
Mode (MHz) (MHz) (kHz) Result
2402 1.023 N/A Pass
GFSK 2441 1.025 N/A Pass
2480 0.9703 N/A Pass
2402 1.307 N/A Pass
m/4-DQPSK 2441 1.289 N/A Pass
2480 1.285 N/A Pass
2402 1.297 N/A Pass
8DPSK 2441 1.296 N/A Pass
2480 1.292 N/A Pass
4.6. Original test data
GFSK Mode TX CHOO
Center Freq 2.402000000 GHz ‘ CelnterFreq:ZAOZOOOOOD GHz Radio Std: None
{ #IFGain:Low L:I'ge:r;; 3;“ AuglHield>1010 Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
Center 2.402 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 8.34 dBm
889.05 kHz
Transmit Freq Error 2.282 kHz OBW Power 99.00 %
x dB Bandwidth 1.023 MHz x dB -20.00 dB
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GFSK Mode TX CH39

Report No.:PTC19071605201E-FCO01

[Center Freq 2.441000000 GHz

‘ Center Freq: 2.441000000 GHz

l #IFGain:Low

Trig: Free Run
#Atten: 30 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

10 dBidiv Ref 10.00 dBm

og

it}
100

-20.0
-30.0

-40.0
-60.0

-60.0

-70.0

-60.0

Center 2.441 GHz
[#Res BW 30 kHz

#/BW 100 kHz

Span 2 MHz
Sweep 2.733ms

GFSK Mode TX CH78

[Center Freq 2.480000000 GHz

Occupied Bandwidth Total Power
894.16 kHz

Transmit Freq Error 3.263 kHz OBW Power

x dB Bandwidth 1.025 MHz x dB

|

Trig: Free Run

#IFGain:Low #Atten: 30 dB

‘ Center Freq: 2.480000000 GHz
Avg|Hold:> 10110

8.92 dBm

99.00 %
-20.00 dB

Radio 5td: None

Radio Device: BTS

10 dBldiv

Ref 10.00 dBm

Log

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0

-70.0

-80.0

Center 2.48 GHz
#Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz
Sweep 2.733 ms

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Total Power
894.93 kHz
3.738 kHz OBW Power
970.3 kHz x dB

10.1 dBm

99.00 %
-20.00 dB
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n/4-DQPSK CHOO

Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS

10 dBidiv Ref 10.00 dBm
Log
0.00
100 jmanrs I i d i il = P
-20.0
-30.0 g
400 ~—— |
-50.0
600
700
-80.0
Center 2.402 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms

Occupied Bandwidth Total Power 7.45 dBm

1.1784 MHz
Transmit Freq Error -870 Hz OBW Power 99.00 %
x dB Bandwidth 1.307 MHz x dB -20.00 dB
n/4-DQPSK CH39
Center Freq 2.441000000 GHz | Center Freq:2 441000000 GHz _ Radio 5td: None
Trig: Free Run Avg|Held:> 10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 10.00 dBm
Log
0.00
-10.0
200
300
40,0 et A e |
-50.0
60.0
-70.0
-80.0
Center 2.441 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms

Occupied Bandwidth Total Power 7.71 dBm

1.1746 MHz
Transmit Freq Error -345 Hz OBW Power 99.00 %
x dB Bandwidth 1.289 MHz x dB -20.00 dB
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n/4-DQPSK CH78

Zenter Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radie Std: None
— Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00
-100
200
300
400 ==
500
500
700
800
Center 2.48 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 8.20 dBm
1.1693 MHz
Transmit Freq Error -1.123 kHz OBW Power 99.00 %
x dB Bandwidth 1.285 MHz x dB -20.00 dB
8-DPSK Mode CHOO
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radie Std: None
Trig: Free Run Avg|Hold:>10i10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00
100
200
-30.0
-40.0 -
T e
-60.0
-70.0
-80.0
Center 2.402 GHz Span 2 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms
Occupied Bandwidth Total Power -0.74 dBm
1.1924 MHz
Transmit Freq Error -1.709 kHz OBW Power 99.00 %
x dB Bandwidth 1.297 MHz x dB -20.00 dB
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8-DPSK Mode CH39

Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
000
-10.0
200
-30.0
-40.0
-50.0 =
-60.0
-70.0
-50.0
Center 2.441 GHz Span 2 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms
Occupied Bandwidth Total Power 0.34 dBm
1.1841 MHz
Transmit Freq Error 377 Hz OBW Power 99.00 %
x dB Bandwidth 1.296 MHz x dB -20.00 dB
8-DPSK Mode CH78
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten; 30 dB Radic Device: BTS
10 dBIdiv Ref 10.00 dBm
Log
0.00
-100
=200
-30.0
-40.0
500 b
-B0.0
-0
-ann
Center 2.48 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 0.03 dBm
1.1762 MHz
Transmit Freq Error 1.730 kHz OBW Power 99.00 %
x dB Bandwidth 1.292 MHz x dB -20.00 dB
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5. Carrier Frequency Separation

5.1. Block diagram of test setup

EUT and Assistant
Spectrum | |Attenuator System
Analyzer
5.2. Limits

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 2400-2483.5 MHz 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 125 mW.

5.3. Test Procedure

(1) Configure EUT and assistant system according clause 2.4 and 5.2
(2) Connect EUT’s antenna output to spectrum analyzer by RF cable and though a 10dB attenuator.
(3) Configure EUT work in test mode as stated in clause 2.4.

(4) The carrier frequency was measured by spectrum analyzer with 30kHz RBW and 100kHz VBW.

5.4. Test Result

Frequency | Test Result Limit
Mode Channel Result
(MHz) (kHz) (kHz)
Low 2402 1000 682.000 273 of 20dB BW Pass
GFSK Middle 2441 1000 683.333 2/3 of 20dB BW Pass
High 2480 1005 646.867 2/3 of 20dB BW Pass
Low 2402 1005 871.333 2/3 of 20dB BW Pass
/4-DQPSK | Middle 2441 1000 859.333 2/3 of 20dB BW Pass
High 2480 1000 856.667 2/3 of 20dB BW Pass
Low 2402 1005 864.667 2/3 of 20dB BW Pass
8DPSK Middle 2441 995 864.000 2/3 of 20dB BW Pass
High 2480 1005 861.333 2/3 of 20dB BW Pass
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5.5. Original test data
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GFSK CHOO
] A T_:L -P TRAcE]] ',
Center Freq 2.402500000 Gpl;‘lg: s T Trig:Free Run vg Type: Log-Pwr e IEEER:
IFGain:Low #Atten: 30 dB DERELFRIRPR
Mkr2 2.403 160 GHz
1L%:IBIdiv Ref 18.65 dBm -1.295 dBm
865 t 02
i | T N
114 v p” - fa bl —ﬂ‘\_‘”\p
214 {J Vo N or,
314
FIPL ¥N {_f X .
-A1.4
-61.4
714
Center 2.402500 GHz Span 3.000 MHz
#Res BW 30 kHz #V/BW 100 kHz #Sweep 100.0 ms (601 pts)

2.402 160 GHz
2.403 160 GHz

d
-1.30dBm

3
4
5
]
7
8
9
0
1

[N

GFSK CH39

[a

[Center Freq 2.441500000 GHz

IFGain:Low #Atten: 30 dB

PHO: Wide 5 Trig: Free Run

TRACE
TVPE |1 At
cETfP PPPPP

Avg Type: Log-Pwr 3456

Ref 18.58 dBm

Mkr2 2.442 060 GHz
-1.119 dBm|

10 dBidiv
Log

856

-1.42

S

il

14

i AN

214
34

114

514

1.4

714

Center 2.441500 GHz
#Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz|
#Sweep 100.0 ms (601 pts)

1.175 dBm
-1.119 dBm

2.441 060 GHz
2.442 060 GHz

3
4
5
6
7
8
9

10

[E4
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r Fri 47! Avg Type: Log-Pwr TRACE(1 23456
Cente eq 2.479500000 GHZ: - o T\[’)g g’“p vl

IFGain:Low #Atten: 30 dB

Mkr2 2.480 060 GHZ

1L%gBIdiv Ref 19.67 dBm -0.469 dBm

967 t 9;
0.33 0

103 —
203 P AW e i
303 f“j .
e M,

B LW

503

603

70.3

Center 2.479500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100.0 ms (601 pts)

A [ v ]
2.479 056 GHz 0.405 dBm
2.480 060 GHz 0.469 dBm

—owo~NACRW

B==

N/4-DQPSK CHOO

Center Freq 2.402500000 GHz y Avg Type: Log-Pwr TRACE[TT- 3256
PNO: Wide Cp0 Trig: Free Run TYPE |I4] bt
IFGain:Law #Atten: 30 dB BEP R R RE
MKr2 2.403 165 GHz
Ref Offset 0.5 dB
10 dBiciv Ref 17.13 dBm -2.389 dBm
T i o
-2.87
e T AT i Fprfd
PPN Gl ok WA AN { ki et O
229 L Y
s
329 E—, S
-429
529
629
728
Center 2.402500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100.0 ms (601 pts)
A ]
2.402 160 GHz -2.4256 dBm
2.403 165 GHz -2.389 dBm
3
4
5
6
7
8
9
10 m
1 :',
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N/4-DQPSK CH39

I= ; : a ot
ICenter Freq 2.441500000 GH Avg Type: Log-Pwr wacE[[-37586
9 z. 0 Trig: Free Run TVPE [ bRt
PNO: Wide 0 erP PPPPP

IFGain:Low #Atten: 30 dB

Mkr2 2.442 165 GHz
Ref Offset0.5 dB
10 dBldiv Reef 1(;.961 dBm -2.036 dBm
Fod i 2
¢
0610
538 A A S Al —
194 ’JM 0,
-29.4 [J
hony

-394 ¥ —

-49.4

-53.4

694
-79.4

Center 2.441500 GHz Span 3.000 MHz|
Res BW 30 kHz #VBW 100 kHz #Sweep 100.0 ms (601 pts)

el L EUHCTION L FURETI
2.441 165 GHz 2.029 dBm
2.442 165 GHz -2.036 dBm
o8
| =
7 Avg Type: Log-Pwr TRACE 2456
Center Freq 2.479500000 GPI:S: SO i Frow Run ke B
IFGain:Low #Atten: 30 dB oer|P PP PP
Mkr2 2.480 165 GHz
Ref Offset 0.5 dB
1L(‘],gEldiv Ref 18.27 dBm -1.691 dBm
8.27 1 2
173 ~
417 v i S b WMxWM ka\Ww%
217 £ H\\
i
317
417 frgrmid LA
517
517
7
Center 2.479500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100.0 ms (601 pts)
2.479 165 GHz 1640 dBm
2.480 165 GHz -1.691 dBm
3
4
5
6
7
8
9
10
1" v
< -
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8-DPSK CHOO

Report No.:PTC19071605201E-FCO01

Center Freq 2.402500000 Gplzg: B 1 1ciFree Run
IFGain:Low #Atten: 30 dB

TRACE 56
TVPE |1 ek
peTP FPPPP

Avd Typue.: -o_g-l:-‘.wr

Ref Offset 0.5 dB
Ref 10.60 dBm

Mkr2 2.403 165 GHz
-9.478 dBm

10 dBidiv
Log

0.600 1

9.40

L hd)

-18.4

e

2724 dBm|

284 7
-394

]
134

LT gty

58.4

£3.4

794

Center 2.402500 GHz
#Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz
#Sweep 100.0 ms (601 pts)

2.402 160 GHz
2.403 165 GHz

9351 dBm
9.478 dBm

3
4
5
6
7
8
9
0
1

|| RNy

8-DPSK CH39

FLNCTION

FLINE

<

|Center Freq 2.441500000 GHz

Avg‘ Ty;: Log-Pwr TRACE[T 3'q 56

|
T Trig: Free Run TYPE|I
E'é‘;a"":"ﬂ:f:, “ pasten: 30 8 perfP FPEPF
Mkr2 2.442 160 GHz
Ref Offset 0.5 dB
10 ¢Bidiv__ Ref 3.55 dBm -8.753 dBm
Log i 2
.45 ’
65 AV SVALYA 1 RVEVAY, VAN
25 . N\'\,
-365 \I
485 gt ™ =
5B6.5
B6E
768
865
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 100.0 ms (601 pts)

8735 dBm
£.763 dBm

2.441 166 GHz
2.442 160 GHz

SOV NATNEW

[

FUNCTION
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8-DPSK CH78
Center F 2.479500000 GH Avg Type: Log-Pwr TRacE[[[23456
el pm Trig: Free Run T;ZE Q/\w\g\ﬁ

IFGain:Low #Atten: 30 dB

Mkr2 2.480 165 GHz
Ref Offset 0.5 dB

10 daidy Ref 10.91 dBm -9.058 dBm
0.910 t 2

903 i

191 - \-«J\Jr‘h‘"f\"r\'\ﬂ1 ] e T \L\ﬁ ~

e i o

39.1 il

k‘L

sl p=sT i =
591

£9.1

791

Center 2.479500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100.0 ms (601 pts)

i [ __
2.479 160 GHz -9.094 dBm
2.480 165 GHz -9.058 dBm
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6. Number Of Hopping Channel

6.1. Test Requirement

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

6.2. Block diagram of test setup

EUT and Assistant
Spectrum Attenuator System
Analyzer
6.3. Limits

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

6.4. Test Procedure

(1) Configure EUT and assistant system according clause 2.4 and 6.2

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable and though a 10dB attenuator.

(3) Configure EUT work in test mode as stated in clause 2.4.

(4) The number of hopping channel was measured by spectrum analyzer with 300 kHz RBW and 1MHz
VBW.

6.5. Test Result

EUT: bluetooth speaker M/N: BBH-929s

Mode Number of hopping channel Limit Conclusion

GFSK, m/4-DQPSK,

8DPSK 79 >15 PASS
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6.6. Original test data

20
First Channel :2402.22TMHz
Last Channel :2480.160MHz TRN
]
1 2
-10

-20

(dBm)

-30
-40
=50
2400 24100 24200 24300 24400 2450.0 2480.0 24700 248002483500
(MHZ)
1/4-DQPSK
20
First Channel :2402.227MHz
Last Channel :2480.299MHz m
P 2]
q 2
’ R A AN VA PSRN WIAAY
-10
s -20
-30
-40
50
2400 2410.0 24200 24300 24400 24500 24800 2470.0 2480.02433.500

(MHZ)
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8-DPSK:
10 Flrst-Channel:2404.04EMH2
Last Channel :2480.160MHZ
0
" 2
5 WJWNMWWWWWWWWﬁWWWWWWMWWWWNWW
-20
E =30
40
=50
&0
2400 24100 28200 24300 24400 24500 24800 24700 2430.02483.500

(MHZ)
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7. Dwell Time

7.1. Test Requirement

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 . The test data was recorded

7.2. Block diagram of test setup

EUT and Assistant
Spectrum | |Attenuator System
Analyzer
7.3. Limits

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.

7.4. Test Procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) Measure the hopping number and on time of each pulse with spectrum analyzer in zero span set, and

calculate dwell time with formula Dwell time = total hops *pulse’s on time.
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7.5. Test Result
Mode |Data Packet Frequency Pulse Duration) Dwell Time Limit(s) Conclusion
(MHz) (ms) (ms)

DHA1 2441 0.38 121.60 <0.4 Pass
GFSK DH3 2441 1.64 262.40 <0.4 Pass
DH5 2441 2.89 308.27 <0.4 Pass
2DH1 2441 0.38 121.60 <0.4 Pass
/4 DQPSK|  2DH3 2441 1.64 262.40 <0.4 Pass
2DH5 2441 2.89 308.27 <0.4 Pass
3DH1 2441 0.39 124.80 <0.4 Pass
8DPSK 3DH3 2441 1.64 262.40 <0.4 Pass
3DH5 2441 2.83 301.87 <0.4 Pass

Note2:

Note1: A period time = 0.4 (s) * 79 =31.6(s)

DH1 time slot = Pulse Duration * (1600/(2*79)) *A period time
DH3 time slot = Pulse Duration * (1600/(4*79)) * A period time
DHS5 time slot = Pulse Duration * (1600/(6*79)) * A period time
Note3: For GFSK, m/4-DQPSK and 8DPSK: The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s

7.6. Origina

| test data

Modulation mode

GFSK mode

DH1

-20

-30

-40

(dBm)

-0

-70

-80

-50

Ling1 :0.40ms
Line2 :0.77ms
Aidth -0.28ma

Pulag Width-0.28ma

AR

b

041

02 0.3 0.4 05

(ms)

06

1.000
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DH3

Ling1 :1.58ms
Line2 :3.62ms
Fuise Width -1 64ms

e g

20

(ms)

30 4000

DH5

Line1 1-76ms
LingZ 4 07ms

Pulse Width :2.88ms: "‘?{'

bty

20
(ms)

3.0 40 E.000

Modulation mode

1/4-DQPSK mode

2-DH1

(dBm)

=

-20

-30

-40

-50

-0

70

-80

-%0

Line1 :0.45m=.
Line2 :0.88ms
Pulse Width :0.38ms

i

(ms)

1.0 1533
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Ling1 :1.48ms
Ling2 -3.13ms

01 Pulse Width -1.84ms

0
20
-30
2-DH3
-50
50
o ARyt gt sy g
80
o o 20 30 4,000
(ms)
0 Line1 .1.18ms
Linez 4.07ms
Pulse Width -2 89ms. ’m‘
40-
20
30/
E 40
= 50
2-DH5
80
20
1
20
90
0 10 20 30 40 5.000
ims)
Modulation mode 8DPSK mode
10
Line1 :0.50ms
Line2 :0.88ms =
O Pulses width U 39ms IR Tl
-10
20
30
£
@ -40
3-DH1 =
50
50
10 I
“ sl |WWWMWWWWWWM
0 1.0 1.533
(ms)
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0 Ling1 :1.48ms

Line2 :3.12ms

Pulse Width :1 64ms. |

=20
-30

-40

3-DH3 50

-30

(dBm)

-30

o 1.0 20 3.0 4.000
(ms)

04— Linet1-18me.

Ling2 4. 02ms

Pulse Width -2 83ms [ A AR A AL ot A s At i

3-DH5

0 1.0 20 3.0 4.0 £.000
(ms)
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8. Radiated emission

8.1. Test Requirement

Test Requirement
Test Method
Test Result

Measurement Distance

Report No.: PTC19071605201E-FCO01

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

PASS

3m

Limit See the follow table
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uV/m uVv/m dBuV/m
(m)
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log(2400F(kH2)) 4 8Q
0.490 ~ 1.705 24000/F(kHz) 30 100 * 24000/F (kHz) 20log(?4000/F(kH2))  + 40
1.705 ~ 30 30 30 100 * 30 20log®? +40
30 ~ 88 100 3 100 20log!%
88 ~ 216 150 3 150 20log(1®0)
216 ~ 960 200 3 200 20log 2%
Above 960 500 3 500 20log (00

8.2. Test setup and procedure

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°

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

Report No.: PTC19071605201E-FCO01

Cabinet
Semi Anechoic Chamber Antenna Mount
:}E{]
Receiver
Faosition
Controller
Preamplifier

= -
F :i EE i =

The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1to4 m
Turn Table From 0° to 360°

A
1.5mi Turn Table
! Absorbers
. AAAA

T

The setting of the spectrum analyser

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RB / VB (emission in restricted
band)

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

1. The testing follows the guidelines in ANSI C63.10-2013.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m)
and turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a
high pass filter are used for the test in order to get better signal level. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

3. The EUT was placed on a turntable with 0.8 meter above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For measurement below 1GHz, the initial step in collecting conducted emission data is a
spectrum analyzer peak detector mode pre-scanning the measurement frequency range.
Significant peaks are then marked and then Quasi Peak detector mode re-measured. If the
emission level of the EUT measured by the peak detector is 3 dB lower than the applicable
limit, the peak emission level will be reported. Otherwise, the emission measurement will be
repeated using the quasi-peak detector and reported.

7. For the actual test configuration, please refer to the related Item in this test report
(Photographs of the Test Configuration)

8 For emissions below 1GHz, according explorer test, when change Tx mode and channel,
have no distinct influence on emissions level, so for emissions below 1GHz, the final test was
only performed with EUT working in GFSK, Tx 2441MHz mode.

ABOVE 1G
1. The testing follows the guidelines in ANSI C63.10-2013.

2. The EUT was arranged to its worst case and then tune the antenna tower (1.5 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a
high pass filter are used for the test in order to get better signal level. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

3. The EUT was placed on a turntable with 1.5 meter above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For measurement above 1GHz, the emission measurement will be measured by the peak
detector and the AV detector.
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7. For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer, and
the RBW is set at 1MHz, VBW is set at 3MHz for Peak measure; RBW is set at 1MHz, VBW is set at 10Hz for
Average measure.

8. According exploratory test no any obvious emission were detected from 9KHz to 30MHz and 18GHz to
25GHz, so the final test was performed with frequency range from 30MHz to 18GHz and recorded in
below.

8.3. Limit

8.3.1 Please refer to FCC §15.205 and §15.209
Please refer to FCC §15.247 (a)(d)(e)

The field strength of emissions from intentional radiators operated within these frequency bands
Eeve || Eaimet | mt [
902 - 928 (Qi?igf‘;?m) (554053?;3;1) 3

2400 =2483.5 S4BV ) S4B 3

5725 - 5875 (92%%11?;?111) (5540.;1(]3?{}?11) 4

Emissions radiated outside of the specified frequency bands
Field S h Limi
Frequencv Range Field Strength Limit ' S
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30-88 100 -
Quasi-Peak
30-88 100 40
88 -1216 130 435
216 - 960 200 46
Abaove 960 300 34
_ DPeak Average
Above 1000 500
74 54

8.4. Test Data

Environmental Conditions

Temperature: 26 C
Relative o
Humidity: 55 %
ATM Pressure: 101.0 kPa
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Test Result: Compliant.

SPURIOUS EMISSIONS BELOW 1 GHz
(TX mode, HORIZONTAL)

Report No.: PTC19071605201E-FCO01

80.0 dBu¥/m

70

60

50

40

FCC Clazz B 3M Radiation

aragin -6 dB
&*-\;-.1._:.'2.' -6 dB

30

20

10
0.0

N

30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over

MHz dBuV dBuv/m dBuV/m dBuV/m dB Detector
1 46.3402 28.27  -1257 15.70 40.00 -2430 QP
2 * 70.0903 46.26  -15.78 30.48 4000 -952 QP
3 94.7601 3740 -14.85 22 55 4350 -2095 QP
4 188.4125 4118  -13.98 2270 4350 -16.30 QP
5 364.2595  36.53 -9.83 26.70 46.00 -19.30 QP
6 490.7447 31.70 -8.69 23.01 46.00 -2299 QP
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(TX mode, VERTICAL)

80.0 dBu¥/m

70

60
FCC Clazs B 3M Radiation

50 Margin -6 dB |-
' |
40 I ; -

30

6
20 | 1 2 5

10

0.0
30.000 40 50 60 70 80 [MHz] 300 400 500 G&00 700 1000000

Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuVv dBuv/m dBuV/m dBuv/m dB Detector
1 32.7486 3249  -14.77 1772 40.00 -2228 QP
2 44 4308 31.76 -12.70 19.06 40.00 -2094 QP
3 4 80.9275 40.77 -17.64 23.13 40.00 -16.87 QP
4 93.1132 4170 -15.17 26.53 4350 -16.97 QP
5 190.4050 31.23 -13.73 1790 4350 -26.00 QP
6 3655391 29.78 -9.84 19.94 46.00 -26.06 QP

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

Note2: The three modulated high, medium and low channels have been tested. The
report only shows the worst mode. The worst mode is GFSK CH78
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SPURIOUS EMISSIONS (1~25GHz)

Report No.: PTC19071605201E-FCO01

All the modulation modes have been tested, and the worst result was report as below:

Frequenc| Read Cable | Antenna| Preamp |Emission Limits Margin
y Level loss Factor Factor Level Remark | Comment
(MHz) (dBpVv) (dB) dB/m (dB) (dBpV/m)| (dBpV/m) (dB)
Low Channel (2402 MHz)(GFSK)--Above 1G
4804.03 | 63.95 5.21 35.59 44.30 60.45 74.00 -13.55 Pk Vertical
4804.03 | 41.66 5.21 35.59 44.30 38.16 54.00 -15.84 AV Vertical
7206.27 | 61.54 6.48 36.27 44.60 59.69 74.00 -14.31 Pk Vertical
7206.27 | 44.81 6.48 36.27 44.60 42.96 54.00 -11.04 AV Vertical
4804.11 61.94 5.21 35.55 44.30 58.40 74.00 -15.60 Pk Horizontal
4804.11 42.85 5.21 35.55 44.30 39.31 54.00 -14.69 AV Horizontal
7206.22 | 63.58 6.48 36.27 44 .52 61.81 74.00 -12.19 Pk Horizontal
7206.22 | 47.75 6.48 36.27 44 .52 45.98 54.00 -8.02 AV Horizontal
Mid Channel (2441 MHz)(GFSK)--Above 1G
4882.4 63.06 5.21 35.66 44.20 59.73 74.00 -14.27 Pk Vertical
4882.4 42.28 5.21 35.66 44.20 38.95 54.00 -15.05 AV Vertical
7323.24 | 60.39 7.10 36.50 44.43 59.56 74.00 -14.44 Pk Vertical
7323.24 | 48.48 7.10 36.50 44.43 47 .65 54.00 -6.35 AV Vertical
4882.11 61.21 5.21 35.66 44.20 57.88 74.00 -16.12 Pk Horizontal
4882.11 47.80 5.21 35.66 44.20 44 .47 54.00 -9.53 AV Horizontal
7323.13 | 59.86 7.10 36.50 44.43 59.03 74.00 -14.97 Pk Horizontal
7323.13 | 42.05 7.10 36.50 44 .43 41.22 54.00 -12.78 AV Horizontal
High Channel (2480 MHz)(GFSK)-- Above 1G
4960.4 66.15 5.21 35.52 44.21 62.67 74.00 -11.33 Pk Vertical
4960.4 42.49 5.21 35.52 44 .21 39.01 54.00 -14.99 AV Vertical
7440.2 62.44 7.10 36.53 44.60 61.47 74.00 -12.53 Pk Vertical
7440.2 45.48 7.10 36.53 44.60 44 .51 54.00 -9.49 AV Vertical
4960.23 | 67.30 5.21 35.52 44.21 63.82 74.00 -10.18 Pk Horizontal
4960.23 | 47.23 5.21 35.52 44 .21 43.75 54.00 -10.25 AV Horizontal
7440.3 61.31 7.10 36.53 44.60 60.34 74.00 -13.66 Pk Horizontal
7440.3 45.65 7.10 36.53 44.60 44.68 54.00 -9.32 AV Horizontal
Note:

(1)
(2)
(©)

All Readings are Peak Value (VBW=3MHz) and AV Value (VBW=10Hz).
Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor
All other emissions more than 20dB below the limit.
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9. Band Edge Compliance

9.1. Test 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.

9.2. Block diagram of test setup

Cabinet
S A hoie Chambe
ermi necnoic Al B .ﬂ.,l't‘[Enl‘tEl Moul‘lt
b, 360 ,
e —| Receiver
| )
I
S Position
Controller
FPreamplifier

9.3. Limit

All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and 2483.5MHz to
2500MHz restricted frequency bands shall not exceed the limits shown in 15.209, all the other emissions
outside operation frequency band 2400MHz to 2483.5MHz and 5725MHz to 5850MHz shall be at least

20dB below the fundamental emissions, or comply with 15.209 limits.
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9.4. Test Procedure

Same with clause 8.4 except change investigated frequency range from 2310MHz to 2415MHz and

2475MHz to 2500MHz.

Report No.: PTC19071605201E-FCO01

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

Start/Stop Frequency

Lower Band Edge: 2300 — 2403 MHz
Upper Band Edge: 2479 — 2500 MHz

RB / VB (emission in restricted band)

100 KHz/300 KHz

Trace-Mode:

Max hold
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9.5. Test Result and Data

All the modulation modes have been tested, and the worst result was report as below:

Report No.: PTC19071605201E-FCO01

Frequenc Metgr Cable Antenna | Preamp | Emission Limits Margin Detector

y Reading Loss Factor Factor Level Comment
(MHz) (dBpV) (dB) dB/m (dB) (dBpV/m) | (dBpV/m) (dB) Type

1Mbps (GFSK)-hopping
2310.00 56.36 2.97 27.80 43.80 43.33 74 -30.67 Pk Horizontal
2310.00 44 .48 2.97 27.80 43.80 31.45 54 -22.55 AV Horizontal
2310.00 59.23 2.97 27.80 43.80 46.20 74 -27.80 Pk Vertical
2310.00 42.78 2.97 27.80 43.80 29.75 54 -24.25 AV Vertical
2390.00 59.61 3.14 27.21 43.80 46.16 74 -27.84 Pk Vertical
2390.00 43.40 3.14 27.21 43.80 29.95 54 -24.05 AV Vertical
2390.00 57.62 3.14 27.21 43.80 44 17 74 -29.83 Pk Horizontal
2390.00 42.34 3.14 27.21 43.80 28.89 54 -25.11 AV Horizontal
2483.50 58.14 3.58 27.70 44.00 45.42 74 -28.58 Pk Vertical
2483.50 42.58 3.58 27.70 44.00 29.86 54 -24.14 AV Vertical
2483.50 60.42 3.58 27.70 44.00 47.70 74 -26.30 Pk Horizontal
2483.50 43.52 3.58 27.70 44.00 30.80 54 -23.20 AV Horizontal
1Mbps(GFSK)- Non-hopping

2310.00 56.36 2.97 27.80 43.80 43.33 74 -30.67 Pk Horizontal
2310.00 43.74 2.97 27.80 43.80 30.71 54 -23.29 AV Horizontal
2310.00 58.26 2.97 27.80 43.80 45.23 74 -28.77 Pk Vertical
2310.00 42.65 2.97 27.80 43.80 29.62 54 -24.38 AV Vertical
2390.00 58.96 3.14 27.21 43.80 45.51 74 -28.49 Pk Vertical
2390.00 42.29 3.14 27.21 43.80 28.84 54 -25.16 AV Vertical
2390.00 57.29 3.14 27.21 43.80 43.84 74 -30.16 Pk Horizontal
2390.00 42.45 3.14 27.21 43.80 29.00 54 -25.00 AV Horizontal
2483.50 58.67 3.58 27.70 44.00 45.95 74 -28.05 Pk Vertical
2483.50 43.94 3.58 27.70 44.00 31.22 54 -22.78 AV Vertical
2483.50 59.18 3.58 27.70 44.00 46.46 74 -27.54 Pk Horizontal
2483.50 42.51 3.58 27.70 44.00 29.79 54 -24.21 AV Horizontal
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10. Band Edge Compliance (conducted method)

10.1. Test 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

10.2. Block diagram of test setup

EUT and Assistant
System

Spectrum Attenuator
Analyzer

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.

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

10.3. Limit

All restriction band should comply with 15.209, other emission should be at least 20dB blow the

fundamental.

10.4. Test result

Mode (It/lrle-g) Conclusion
Hopping off 2402 PASS
GFSK Hopping off 2480 PASS
Hopping on PASS
Hopping off 2402 PASS
8-DPSK Hopping off 2480 PASS
Hopping on PASS

10.5. Original test data
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GFSK: Band Edge, Left Side

[Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACENL|2 3 45 &
PNO: Fast 5 1rig:Free Run TPEIM Wik
IFGaindLow —  HAtten:30 dB eoill BERER
Mkr2 2.402 214 GHz
Ref Offset 0.5 dB
10dBidiv _ Ref 6.69 dBm 1.690 dBm
HiLcg ¥
331 ;h
-13.3 18 43::9\@
233 ‘r "
333
i
433 1
1
-53.3
- el ) apoda " o Y A uwmw»«'y
633
733
833
Start 2.31000 GHz Stop 2.40400 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.000 ms (1001 pts)
2.399958 GHz 56.85 dBm 1
2402214 GHz 1.69 dBm
3
4
5
6
7
8
9
10
11 ~
< -
GFSK: Band Edge, Right
Side
Center Freq 2.489000000 GHz | Avg Type: Log-Pwr TRacEl[234 5 6
PNO: Fast (50 Trig: Free Run TYPE | IW] i
IFGain:Low ~ #Atten: 30 dB pEIlBERER
Mkr2 2.483 500 GHz|
Ref Offset 05 dB
10 dBidiv__ Ref 8.02 dBm -58.781 dBm
| Log }F‘
-1.98 /l \
-120 7 T 16.96 dBm|
20 J; ‘\
20—y J\
ol C
o W
&0 b Mhr!ﬂrw e s e e e e L T e vt oLl
720
-820
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.133 ms (1001 pts)

E I T M5
2479848 GHz 3.02 ¢Bm
2.483 500 GHz £8.76 dBm

SoWwoO~NO AL

[Z NN

Page 48 of 61




Report No.: PTC19071605201E-FCO01

m/4-DQPSK: Band Edge,

Left Side
Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACE[ 3456
PNO: Fast 50 11i9:Free Run TYPE|M rdiitiihy
IFGain:Low #Atten: 30 dB DETIRE R R
Mkr2 2.402 026 GHz
10 dB/div  Ref 4.61 dBm -0.395 dBm
fiLog E
539 } 1
i 20 38 [iEk|
254 ) ]
-35.4 il
454 r{>1,
£54 —
-, PR 1Y 1 = I I N O & L)
654
754
854
Start 2.31000 GHz Stop 2.40400 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.000 ms (1001 pts)

FUNCTION FUNCTIO

2399 958 GHz £3.79 dBm
2.402 026 GHz 039 dBm

Sow@NAOMDLW

3

A

m/4-DQPSK: Band Edge,

Right Side
Eenter Freq 2.489000000 GHz | _. Avg Type: Log-Pwr wACE[23 45 6
PNO: Fast Trig: Free Run TVPE 11 ikt
IFGain:Low #Atten: 30 dB cETiP PP PP P
Mkr2 2.483 500 GHz
10 dBidiv__ Ref 5.98 dBm -58.433 dBm
I Log 7
402 f T
ik I ‘ -18.02 cibim|
240 ;4 \\
-34.0 P \M
-44.0 / \\ -
54.0 !
A ™ WMW#WAMN-M«(WWM R B Ll et
740
-840
Start 2.47800 GHz Stop 2.50000 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts)

[ | oo o
2.480 178 GHz 0.8 dBm
2.483 500 GHz 5843 dBm

SO0WONO G EW

s
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8DPSK: Band Edge, Left
Side

[Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACE[TO345 6
PNO: Fast G, 1hig:Free Run THPE [[¥] b
IFGain:Low #Atten: 30 dB CETfP PP PP P
Mkr2 2.402 120 GHz
10 dBidiv__ Ref -3.34 dBm -7.646 dBm
Log
2
133 l
233 25 34 bk
333 |
433 /
{1
£33 9
P e B Bk TETeun o e
733
833
933
Start 2.31000 GHz Stop 2.40400 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.000 ms (1001 pts)

FUNCTION v

[ FnCTion [
2.399 864 GHz 57.18 dBm
2402 120 GHz 765 dBm

%

STATUS |

8DPSK: Band Edge, Right
Side

'Eenter Freq 2.489000000 GHz | 5 Avg Type: Log-Pwr TRACE 3456
PNO: Fast (50 1rig:FreeRun TYPE 1] ik
IFGain:Low #Atten: 30 dB per|P PPF PP
Mkr2 2.483 522 GHz
10 dBidiv_ Ref -2.19 dBm -60.392 dBm
Log _}?’
122 iR
298 Jf “ 718 e
22 { 1
422 MJ \w,
r] \ a2
2 77\1—"@MMMMMMM
722
822
822
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts)
L x [ v [ FUNCTION | FUNCTIONWIDTH]
2,479 848 GHz -7.19 dBm
2.483 522 GHz -£0.39 dBm
| B 5
WsG :s'm'rus;
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HOPPING MODE
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GFSK: Band Edge, Left Side

[Center Freq 2.360000000 GHz | Bug Type: Log Pur T NEErET
PNO: Fast Trig: Free Run TYPE |41 ettt
IFGain:Low #Atten: 30 dB oerf? RPRPP
MKr2 2.403 2 GHz
Ref Offset0.5 dB
10dB/div  Ref 6.48 dBm 1.483 dBm
liLog < J—
I
-3.52 fU
-13.5 | 1853 dBm
<235 |
-335 ![
435
q
535
s T Jhak. vt L W-mwmw—a«m‘mh
-735
B35
Start 2.31000 GHz Stop 2.41000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
> FUNCTI
24000 GHz 5762 dBm
2.403 2 GHz 1.48 dBm
| &

GFSK: Band Edge, Right

Side
[Center Freq 2.486000000 GHz | Avg Type: Log-Pur TRACE[TD 3456
PNO: Fast Trig: Free Run TYPE [ ebfotpoh
IFGain:Low #Atten: 30 dB oeTjPIE-RPRP
Mkr2 2.483 508 GHz
Ref Offset 0.5 dB
10 dBidiv__Ref 7.72 dBm -59.907 dBm
| Lcg 1
] (Al "\J’¥‘ﬂlﬁ\ﬁf‘\‘
g VAYAY AVAYAVAVAY)
.- ‘ -17.28 dBm|
23
323 \
4
423 L
523 . 2
523 u\nwllw«"mhw-ﬁww R e Lt s S AT B et e
723
623

Start 2.47200 GHz

Res BW 100 kHz #VBW 300 kHz

Stop 2.50000 GHz

Sweep 2.733 ms (1001 pts)

2.476 172 GHz
2483508 GHz

1 N 1 f

N 1 f

oYY RN Y A

| Y

[wooe[Trcloc] = | v ] Focion |
272 dBm
5991 dBm
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m/4-DQPSK: Band Edge,

Left Side
J[Center Freq 2.360000000 GHz | Avg Type: Log-Pwr TRACE|| 23456
PNO: Fast 0 1rig:Free Run TYPE| M ekttt
IFGain:Low #Atten: 30 dB CeTfP PPPPP
Mkr2 2.404 9 GHz
10 dBidiv__ Ref 4.66 dBm -0.337 dBm
|Log 2]
LA
534 {n‘m.w .
-1583 ‘i .20 34 cbim|
253
-353 ‘J
453 4
i {1 A | .
-B5.3
753
663
Start 2.31000 GHz Stop 2.41000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
- — - — 7 — = = =
24000 GHz 55.60 dBm
24049 GHz 0.34dBm

SoWO~NO G WL

[N

m/4-DQPSK Band Edge,

Right Side
[Center Freq 2.486000000 GHz | Avg Type: Log-Pwr s
PNO: Fast (o 1rig:Free Run Wl WWWP i

IFGain:Low #Atten: 30 dB

Mkr2 2.483 508 GHz
| ‘IL%gBldiv Ref 5.86 dBm -60.099 dBm

414 ol mwﬁfﬂw..ﬂ
TR LR S A v

il ! 1814 dBm
24.1 l\

-34.1 \_]“L\
-44.1

\ 2
-54.1
. i, Wwwmmmd%ﬁmwﬁw&ﬂ
741
541
Start 2.47200 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.733 ms (1001 pts)
2.476 844 GHz 0.86 dBm
2.483 508 GHz 4£0.10 dBm

SOLO-LOHALW

[
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8DPSK: Band Edge, Left Side

[Center Freq 2.360000000 GHz | Avg Type: Log-Pwr TRACE[L 23456
PNO: Fast (50 1rig:Free Run TYPE| M Wibsihsi-
IFGain:Low #Atten: 30 dB e[ ERERE
Mkr2 2.407 2 GHz
10 ¢Bidiv__ Ref -2.67 dBm -7.667 dBm
Log yz
jl rﬂ‘d’lﬂdﬁrl !
2t i 27 72 dBn)
327 I
-42.7 ‘\(
527 d‘& 1
27 I A N N R Koz
727
827
927
Start 2.31000 GHz Stop 2.41000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms {1001 pts)

24000 GHz $9.76 dBm
1 f 2.407 2 GHz -7.67 dBm

STATUS |

8DPSK Band Edge, Right Side

r(Center Freq 2.486000000 GHz [ Avg Type: Log-Pwr TRACE 23458
PNO: Fast (50 1rig:Free Run TYPE| M Wibsihsi-
IFGain:Low #Atten: 30 dB e[ ERERE
Mkr2 2.483 508 GHz
10 dBidiv_ Ref -2.32 dBm -60.283 dBm
Log T
23 Pl P
i \l 27 32 dei}
23 \I
423
523 L[m‘ 2
523 L.xwlmwﬂmwww*% A\ A T
723
823
923
Start 2.47200 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz

[« ] v ] functon |
N 1 f 2478048 GHz -7.32dBm
N 1 f 2483508 GHz $60.28 dBm

STATUS |
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11. Spurious RF Conducted emissions

1.Use the following spectrum analyzer settings:
2.Span = wide enough to captu rethepeak level of the in-band emission and all spurious
emissions (eg, harmonics) from the lowest frequency generated in the EUT up through the 10th
harmonic. Typically, several plots are required to cover this entire span.
3.RBW = 100 kHz, VBW>RBW, Sweep = auto, Detector function = peak, Trace = max hold
Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded.
4.The level displayed must comply with the limit specified in this Section. Submit these plots.
5.Repeat above procedures until all frequencies measured were complete.
6. limited : -20db.
7. all model is tested. The worse case is GFSK(CHO, CH39, CH78)
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Test result
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b
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s
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#rg Type: Log-Pwr
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Page 55 of 61




Report No.: PTC19071605201E-FCO01

GFSK on Channel 39
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12. Power Line Conducted Emission

12.1. Test equipment
Test Requirement:

Test Method:

Test Result:

Frequency Range:
Class/Severity:

Detector:

12.2. Test setup and procedure

PC System

=380cm
-

Receiver

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)

EUT

—| Peripheral

E0cm

LISNI1

501} Impedance

20cm

LISN2

AR

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.

12.3. Power Line Conducted Emission Limits(Class B)

Frequenc Quasi-Peak Level Average Level
e dB(uv) dB(uv)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 16
5MHz ~ 30MHz 60 50

Note 1: * Decreasing linearly with logarithm of frequency.

Note 2: The lower limit shall apply at the transition frequencies.
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12.4. Test Data

Test Result: Compliant..

Notel: All emissions not reported below are too low against the prescribed limits.

Note2: “-----” means average detection; “-----” mans peak detection

Note3: 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.
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Conducted Emission Test Result

90}

80}

FCC PART15C QP

FCC PART15C AV

101
0.15 - 5 10 30
Frequency (MHz)
Item Freq Read LISN Cable Result Limit Over Detector Phase
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBuv) (dB) (dB) (dBuv) (dBuv) (dB)
1 0.19 28.90 9.59 0.10 38.59 54.24 -15.65 Average LINE
2 0.19 38.88 9.59 0.10 48.57 64.24 -15.67 QP LINE
3 0.35 20.97 9.61 0.10 30.68 48.87 -18.19 Average LINE
4 0.35 26.30 9.61 0.10 36.01 58.87 -22.86 QP LINE
5 0.78 20.66 9.62 0.20 30.48 46.00 -15.52 Average LINE
6 0.78 25.86 9.62 0.20 35.68 56.00 -20.32 QP LINE

Page 59 of 61




NEUTRAL
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Conducted Emission Test Result

a0}

80}

70l

60J-

FCC PART15C QP

FCC PART15 C AV

50
40[
30 izl B |
20f B e i h sy s
10
0
A5 5 2 5 10 30
Frequency (MHz)
Item Freq Read LISN Cable Result Limit Over Detector Phase
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBuv) (dB) (dB) (dBuv) (dBuv) (dB)
1 0.19 28.86 9.66 0.10 38.62 54.20 -15.58 Average NEUTRAL
2 0.19 40.09 9.66 0.10 49.85 64.20 -14.35 QP NEUTRAL
3 0.25 25.68 9.66 0.10 35.44 51.78 -16.34 Average NEUTRAL
4 0.25 33.73 9.66 0.10 43.49 61.78 -18.29 QP NEUTRAL
5 0.83 19.01 9.64 0.20 28.85 46.00 -17.15 Average NEUTRAL
6 0.83 24.28 9.64 0.20 34.12 56.00 -21.88 QP NEUTRAL
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13. Antenna Requirements

13.1. Limit

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be designed
to ensure that no antenna other than that furnished by the responsible party shall be used with the
device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of

the antenna exceeds 6dBi.

13.2. Result

The antenna used for this product is Integrated antenna and that no antenna other than that furnished by
the responsible party shall be used with the device, the maximum peak gain of the transmit antenna is

only OdBi.

END OF REPORT
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