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FCC - TEST REPORT

Report Number : 65.920.16.006.01 Date of Issue:  May 31, 2017
Model . F6

Product Type . Bluetooth Speaker

Applicant . Dongguan Jin wen hua digital technology Co., LTD.
Address : NO.1 Hua Da Road, Long Bei Ling Village, Tangxia Town,

Dongguan City, Guangdong, China

Manufacturer . Dongguan Jin wen hua digital technology Co., LTD.

Address : NO.1 Hua Da Road, Long Bei Ling Village, Tangxia Town,

Dongguan City, Guangdong, China

Test Result : M Positive O Negative

Total pages including
Appendices : 45

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch is a subcontractor to TUV SUD Product Service GmbH according to the principles outlined in
ISO 17025.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch reports apply only to the specific samples tested under stated test conditions. Construction of
the actual test samples has been documented. It is the manufacturer's responsibility to assure that additional production units of this model are manufactured with
identical electrical and mechanical components. The manufacturer/importer is responsible to the Competent Authorities in Europe for any modifications made to the
production units which result in non-compliance to the relevant regulations. TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch shall have no
liability for any deductions, inferences or generalizations drawn by the client or others from TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test report shall not be

reproduced except in full without our written approval
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2 Details about the Test Laboratory

Details about the Test Laboratory

Test Site 1

Company name:

FCC Registration
Number:

Telephone:

Fax:

Site 2
Company name:

FCC Registration
Number:

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park,

Nantou Checkpoint Road 2, Nanshan District,

Shenzhen City, 518052,

P. R. China

502708

86 755 8828 6998
86 755 8828 5299

Dongguan Yaxu (AiT) Technology Limited.
No.22, Jingianling Third Street, Jitigang, Huangjiang, Dongguan,
Guangdong,523753 China

248337

Telephone: 86-769-82020499
Fax: 86-769-82020495
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3 Description of the Equipment Under Test

Product:

Model no.:

FCC ID:

Options and accessories:

Rating:

RF Transmission
Frequency:

No. of Operated Channel:

Modulation:
Antenna Type:
Antenna Gain:

Description of the EUT:

EMC_SZ FR _21.00 FCC
Release 2014-03-20

Bluetooth Speaker
F6

2AFSGF6

Nil

3.7VDC (Supplied by rechargeable battery)
5VDC, 1000mA(Charged by the mini-USB port)

2402MHz-2480MHz

79

GFSK, 11/4-DQPSK, 8-DPSK
Internal Antenna

1.0dBi

The Equipment Under Test (EUT) is Bluetooth Speaker
operated at 2.4GHz

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
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4 Summary of Test Standards

Test Standards

FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES
10-1-2016 Edition Subpart C - Intentional Radiators

All the test methods were according to Public Notice DA 00-705 -Frequency Hopper Spread Spectrum
Test Procedure released by FCC on March 30, 2000 and C63.10 (2014).
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5 Summary of Test Results

Technical Requirements

FCC Part 15 Subpart C

Test Condition Pages Test Site Test Result

§15.207 Conducted emission AC 10 Site 2 Pass
power port

§15.247(b)(1) Conducted peak output 15 Site 2 Pass
power

815.247(a)(2) 6dB bandwidth N/A

8§15.247(a)(1) 20dB bandwidth 21 Site 2 Pass

§15.247(a)(1) Carrier frequency 26 Site 2 Pass
separation

§15.247(a)(1)(ii) :}‘“mber of hopping 29 Site 2 Pass
requencies

815.247(a)(1)(iii) Dwell Time 31 Site 2 Pass

§15.247(e) Power spectral density* N/A

§15.247(d) Spurious RF conducted 34 Site 2 Pass
emissions

§15.247(d) Band edge 36 Site 2 Pass
Spurious radiated

§15.247(d) & 815.209 emissions for transmitter 41 Site 2 Pass
and receiver

815.203 Antenna requirement See note 2 Pass

Note 1: N/A=Not Applicable.

Note 2: The EUT uses an integral antenna, which gain is 1.0dBi. In accordance to 815.203, It is
considered sufficiently to comply with the provisions of this section.
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6 General Remarks
Remarks

This submittal(s) (test report) is intended for FCC ID: 2AFSGF6 complies with Section 15.207,
15.209, 15.247 of the FCC Part 15, Subpart C Rules.

SUMMARY:
All tests according to the regulations cited on page 5 were

W - Performed

O - Not Performed

The Equipment Under Test

W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: October 27, 2016
Testing Start Date: October 27, 2016
Testing End Date: May 17, 2017

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Reviewed by: Prepared by: Tested by:
Phoebe Hu Mark Chen Seal Chen
EMC Section Manager EMC Project Engineer EMC Test Engineer
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7 Test Setups

7.1 Radiated test setups
Conducted emission(150KHz-30MHz)

Vertical Reference
/ Ground Plane /Test Receiver

-Ah-.
e
40cm EUT o o o o o
80cm
LISN
™N T

\ Horizontal Reference
Ground Plane

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

from other units and other metal planes

Below 1GHz

- 3m
H

Turntable : 1 Y
\\ |EUT m te 4m
I T Spet:t:rum

IO.Sm ¥ | Analyzer
Ground Plane j Coaxial Cable

Above 1GHz
EUT] 3m '
__________ ; Amplifier
15m
/
Turntable 1m to 4m Spectrum
Analyzer
—— /\AMA —
Ground Plane J )
Coarial Cable

7.2 Conducted RF test setups

Measuring EUT
Receiver
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8 Systems test configuration

Auxiliary Equipment Used during Test:

Name Model Manufacturer S/N Cal Due Date
Personal HP 500-320cx 4CV428DQYN
computer

Mobile phone huawei
Adapter

The system was configured to hopping mode and non-hopping mode.
Hopping mode: typical working mode (normal hopping status)

Non-hopping mode: The system was configured to operate at a signal channel transmitting. The
test software allows the configuration and operation at the worst-case duty and the highest
transmit power.
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9 Technical Requirement

9.1 Conducted Emission

Test Method
1. The EUT was placed on a table, which is 0.8m above ground plane
2. The power line of the EUT is connected to the AC mains through a Artificial Mains
Network (A.M.N.).
3. Maximum procedure was performed to ensure EUT compliance
4. A EMI test receiver is used to test the emissions from both sides of AC line

Limit
Frequency QP Limit AV Limit
MHz dBuv dBuVv
0.150-0.500 66-56* 56-46*
0.500-5 56 46
5-30 60 50
Decreasing linearly with logarithm of the frequency
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Conducted Emission

Product Type :  Bluetooth Speaker
M/N : F6
Operating Condition  : Charging+ BT TX
Test Specification . Live
Comment . AC 120V/60Hz
100.0 dBu¥
Limit1: —_—
Limit2:
I
50
, | ‘r | |
ﬂ MM!
AVG
0.0
0.150 0.5 [MHz] 5 30.000
No. Frequency Reading Correct Result Limit Margin Height Degree Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB) (cm) (deg.)
1 0.1860 45.83 9.23 55.06 64.21 -9.15 QP
2 0.1860 31.63 9.23 40.86 54.21 -13.35 AVG
3 0.2500 40.08 9.18 49.26 61.76 -12.50 QP
4 0.2500 26.02 9.18 35.20 51.76 -16.56 AVG
5 0.8100 29.18 9.21 38.39 56.00 -17.61 QP
6 0.8100 26.77 9.21 35.98 46.00 -10.02 AVG
7 1.3540 27.26 9.19 36.45 56.00 -19.55 QP
8 1.3540 24.98 9.19 34.17 46.00 -11.83 AVG
9 3.9540 30.11 9.26 39.37 56.00 -16.63 QP
10 3.9540 11.62 9.26 20.88 46.00 -25.12 AVG
11 9.5900 34.14 9.47 43.61 60.00 -16.39 QP
12 9.5900 22.22 9.47 31.69 50.00 -18.31 AVG
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Product Type :  Bluetooth Speaker

M/N . F6

Operating Condition  : Charging+ BT TX

Test Specification :  Neutral

Comment . AC 120V/60Hz

100.0 dBu¥Y
Limit1: _
Limit2: —_—

|

50
b
m'w il F.I ~
” 1|||| f
AVG

0.0

0.150 0.5 [MHz] 5 30.000
No. Frequency Reading Correct Result Limit Margin Height Degree Remark

(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB) (cm) (deg.)

1 0.1820 46.45 9.23 55.68 64.39 -8.71 QP

2 0.1820 32.09 9.23 41.32 54.39 -13.07 AVG

3 0.8100 29.70 9.25 38.95 56.00 -17.05 QP

4 0.8100 27.70 9.25 36.95 46.00 -9.05 AVG

5 1.3540 29.17 9.25 38.42 56.00 -17.58 QP

6 1.3540 26.62 9.25 35.87 46.00 -10.13 AVG

7 1.8940 28.82 9.25 38.07 56.00 -17.93 QP

8 1.8940 23.81 9.25 33.06 46.00 -12.94 AVG

9 3.2500 29.92 9.26 39.18 56.00 -16.82 QP
10 3.2500 8.11 9.26 17.37 46.00 -28.63 AVG
11 9.4300 34.34 9.38 43.72 60.00 -16.28 QP
12 9.4300 23.38 9.38 32.76 50.00 -17.24 AVG
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Product Type

M/N

Operating Condition
Test Specification
Comment

100.0 dBu¥Y

Bluetooth Speaker

F6

Charging+ AUX IN Playing

Live

AC 120V/60Hz

Limit1:
Limit2:

50 '
W |
| |
| ' I|L b ‘l
m" ! )
peak
AVE
0.0
0.150 0.5 [MHz] 5 30.000
No. Frequency Reading Correct Result Limit Margin Height Degree Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB) (cm) (deg.)
1 0.1820 51.19 9.23 60.42 64.39 -3.97 QP
2 0.1820 39.28 9.23 48.51 54.39 -5.88 AVG
3 0.2340 44.38 9.20 53.58 62.31 -8.73 QP
4 0.2340 21.41 9.20 30.61 52.31 -21.70 AVG
5 0.8100 29.67 9.21 38.88 56.00 -17.12 QP
6 0.8100 26.66 9.21 35.87 46.00 -10.13 AVG
7 1.3473 22.31 9.18 31.49 56.00 -24.51 QP
8 1.3473 21.07 9.18 30.25 46.00 -15.75 AVG
9 1.8860 32.46 9.24 41.70 56.00 -14.30 QP
10 1.8860 31.45 9.24 40.69 46.00 -5.31 AVG
11 9.3260 35.93 9.46 45.39 60.00 -14.61 QP
12 9.3260 23.58 9.46 33.04 50.00 -16.96 AVG
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Product Type

M/N
Operating

Condition

Test Specification

Comment

100.0 dBu¥Y

Bluetooth Speaker

F6

Charging+ AUX IN Playing
Neutral

AC 120V/60Hz

Limit1:
Limit2:

50 '
peak
m‘ il “
m"‘ || | |||| AvG
0.0
0.150 0.5 [MHz] 5 30.000
No. Frequency Reading Correct Result Limit Margin Height Degree Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB) (cm) (deg.)
1 0.1900 48.70 9.23 57.93 64.04 -6.11 QP
2 0.1900 35.31 9.23 44.54 54.04 -9.50 AVG
3 0.2460 41.99 9.18 51.17 61.89 -10.72 QP
4 0.2460 27.33 9.18 36.51 51.89 -15.38 AVG
5 0.8100 26.83 9.25 36.08 56.00 -19.92 QP
6 0.8100 24.12 9.25 33.37 46.00 -12.63 AVG
7 2.4300 28.48 9.26 37.74 56.00 -18.26 QP
8 2.4300 20.77 9.26 30.03 46.00 -15.97 AVG
9 9.5020 34.81 9.38 44.19 60.00 -15.81 QP
10 9.5020 23.46 9.38 32.84 50.00 -17.16 AVG
11 23.7820 31.84 9.87 41.71 60.00 -18.29 QP
12 23.7820 3.10 9.87 12.97 50.00 -37.03 AVG
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9.2 Conducted peak output power

Test Method
1. Use the following spectrum analyzer settings:
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured, VBW=RBW,
Sweep = auto, Detector function = peak, Trace = max hold

Add a correction factor to the display.
3. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the

peak of the emission. The indicated level is the peak output power.

no

Limits
According to §15.247 (b) (1), conducted peak output power limit as below:

Frequency Range Limit Limit
MHz W dBm
2400-2483.5 <1 <30
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Conducted peak output power

Bluetooth Mode GFSK modulation Test Result
Conducted Peak

Frequency Output Power Result

MHz dBm
Low channel 2402MHz 1.470 Pass
Middle channel 2441MHz 2.544 Pass
High channel 2480MHz 3.566 Pass

Bluetooth Mode 1/4-DQPSK modulation Test Result
Conducted Peak

Frequency Output Power Result

MHz dBm
Low channel 2402MHz 1.694 Pass
Middle channel 2441MHz 2.560 Pass
High channel 2480MHz 3.370 Pass

Bluetooth Mode 8DPSK modulation Test Result
Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz 1.674 Pass
Middle channel 2441MHz 2.638 Pass
High channel 2480MHz 3.630 Pass

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SEMSE:PULSE ALIGMAUTO 0 14:20 AMMay 17,2017 [
Marker 1 2401803333333 GHz Avg Type: Log-Pwr wace[ oo5e| PeakSearch
PNO: Fast 0 Trig: Free Run Avg|Held:> 100100 TYPE Mot
IFGain:Low Atten: 18 dB oeTfF FRPFP
NextPeak
Ref Offset 0.5 dB Mkr1 2.401 803 GHz
E%’dB.'div Ref 10.00 dBm 1.470 dBm
0.00 ‘ Next Pk Right]
-10.0
Next Pk Left]|
-20.0
-30.0
Marker Deltaj
-40.0
-A0.0
Mkr—CF|
-60.0
oo Mkr—RefLvI|l
-80.0
More
Center 2.402000 GHz Span 2.000 MHz 1of2
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 1.000 ms (601 pts)
MSG STATUS

GFSK: 2402MHz
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Agilent Spectrum Analyzer - Swept SA

L RF S0Q  AC SENSE:PLULSE ALIGN AUTO 08:14:53 AM May 17, 2017
Marker 1 2.440726666667 GHz Avg Type: Log-Pwr wace[ -z 5| FeakSearch
PNO: Fast 0 Trig: Free Run Avg|Held:>100/100 TVPE| Wbyttt
IFGain:Low Atten: 18 dB oET|P PPRF P
Ref Offset 0.5 dB Mkr1 2.440 727 GHz NextPeak
1o gB!div Ref 10.00 dBm 2.544 dBm
0o Next PK Rightjj
-10.0
Next Pk Leftj]
200
-30.0
Marker Deltalj
-40.0
. MKr—CF
-60.0
oo Mkr—Ref Lvi||
-80.0
More|
Center 2.441000 GHz Span 2.000 MHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)

MSG

STATUS

Agilent Spectrum Analyzer - Swept SA

GFSK:

2441MHz

MSG

STATUS

L RF ALIGNAUTO
Marker 1 2.479740000000 GHz Avg Type: Log-Pwr TRACEF 56 Peak Search
PNO: Fast . T1rig: Free Run Avg|Held:>100/100 TVPE| Wbyttt
IFGain:Low  Atten: 18 dB DETP PPPPP
NextPeak
Ref Offset 0.5 dB Mkr1 2.479 740 GHz
1o gB!div Ref 10.00 dBm 3.566 dBm
0o Next PK Rightjj
-10.0
Next Pk Left|]
-20.0
-30.0
Marker Deltaf|
-40.0
o Mkr—CF
-60.0
7en Mkr—Ref Lvi(|
-80.0
More
Center 2.480000 GHz Span 2.000 MHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)

GFSK:

2480MHz
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Agilent Spectrum Analyzer - Swept SA

MSG

STATUS

L RF ALIGNAUTO 08:16:47 AM May 17, 2017 Peak S h
Marker 1 2.401806666667 GHz Avg Type: Log-Pwr TRACE 56 eak Searc
PNO: Fast 0 Trig: Free Run Avg|Held:>100/100 TVPE| Wil
IFGain:Low Atten: 18 dB DET|P PP PP P
NextPeak
Ref Offset 0.5 dB Mkr1 2.401 807 GHz
E%SB“’“' Ref 10.00 dBm 1.694 dBm
om Next Pk Right]|
-10.0
Next Pk Left|]
-20.0
-30.0
Marker Deltaf|
-40.0
. Mkr—CF
-60.0
oo Mkr—RefLvl]l
-80.0
More
Center 2.402000 GHz Span 2.000 MHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)

Agilent Spectrum Analyzer - Swept SA

/4-DQPSK: 2402MHz

L RF 50 2 AC SEMSEPULSE] ALIGN AUTO 08:16:19 AM May 17, 2017
Marker 1 2.440743333333 GHz Avg Type: Log-Pwr WecE[[-sa5g| ook Search
PNO: Fast 0 Trig: Free Run Avg|Held:> 100100 TYPE Mot
IFGain:Low Atten: 18 dB oeTfF FRPFP
Ref Offset 0.5 dB Mkr1 2.440 743 GHz NextPeak
E%’dB.'div Ref 10.00 dBm 2.560 dBm
0.00 . Next Pk Right]
-10.0
Next Pk Left]|
-20.0
-30.0
Marker Deltaj
-40.0
- MKr—CF
-60.0
oo Mkr—RefLvI|l
-80.0
More
Center 2.441000 GHz Span 2.000 MHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)

MSG

STATUS

EMC_SZ FR _21.00 FCC
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Agilent Spectrum Analyzer - Swept SA

L RF 50 2 AC SEMSEPULSE] ALIGN AUTO 08:15:50 AM May 17, 2017
Marker 1 2479736666667 GHz Avg Type: Log-Pwr WecE[[-sa5g| ook Search
PNO: Fast 0 Trig: Free Run Avg|Held:> 100100 TYPE Mot
IFGain:Low Atten: 18 dB oeTfF FRPFP
Ref Offset 0.5 dB Mkr1 2.479 737 GHz NextPeak
E%’dB.'div Ref 10.00 dBm 3.370 dBm
0.00 Next Pk Right]
-10.0
Next Pk Left]|
-20.0
-30.0
Marker Deltaj
-40.0
-A0.0
MKr—CF
-60.0
oo Mkr—RefLvI|l
-80.0
More
Center 2.480000 GHz Span 2.000 MHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)
MSG STATUS

Agilent Spectrum Analyzer - Swept SA

T/4-DQPSK: 2480MHz

ALIGN AUTO 13 AM May 17, 2017 Peak S h
Marker 1 2.401836666667 GHz Avg Type: Log-Pwr TRACE 56 eak Searc
PNO: Fast 0 Trig: Free Run Avg|Held:>100/100 TVPE| Wil
IFGain:Low Atten: 18 dB DETP PPPPP
Ref Offset 05 dB MKr1 2.401 837 GHz NextPeak
E%SB“’“' Ref 10.00 dBm 1.674 dBm
oo ¢ Next Pk Right(|
-10.0
Next Pk Leftj]
200
-30.0
Marker Deltalj
-40.0
e MKr—CF
-&0.0
a0 Mkr—RefLvi[|
-80.0
More|
Center 2.402000 GHz Span 2.000 MHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)
MSG STATUS
8-DPSK: 2402MHz
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Agilent Spectrum Analyzer - Swept SA

L RF 50 2 AC SEMSEPULSE] ALIGN AUTO 08:17:46 AM May 17, 2017
Marker 1 2.440796666667 GHz Avg Type: Log-Pwr WecE[[-za5g| oakSearch
PNO: Fast 0 Trig: Free Run Avg|Held:> 100100 TYPE Mot
IFGain:Low Atten: 18 dB oeTfF FRPFP
Ref Offset 0.5 dB Mkr1 2.440 797 GHz NextPeak
E%’dB.'div Ref 10.00 dBm 2.638 dBm
0.00 ‘ Next Pk Right]
-10.0
Next Pk Left]|
-20.0
-30.0
Marker Deltaj
-40.0
- MKr—CF
-60.0
oo Mkr—RefLvI|l
-80.0
More
Center 2.441000 GHz Span 2.000 MHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)
MSG STATUS
8-DPSK: 2441 MHz

Agilent Spectrum Analyzer - Swept SA

EMC_SZ FR _21.00 FCC
Release 2014-03-20

ALIGN AUTO 18 AM May 17, 2017 Peak S h
Marker 1 2.479900000000 GHz Avg Type: Log-Pwr TRACE 56 eak Searc
PNO: Fast 0 Trig: Free Run Avg|Held:>100/100 TVPE| Wil
IFGain:Low Atten: 18 dB DETP PPPPP
Ref Offset 05 dB MKkr1 2.479 900 GHz NextPeak
1o gB!div Ref 10.00 dBm 3.630 dBm
. Next Pk Right(|
-10.0
Next Pk Leftj]
200
-30.0
Marker Deltalj
-40.0
e MKr—CF
-&0.0
a0 Mkr—RefLvi[|
-80.0
More|
Center 2.480000 GHz Span 2.000 MHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)
MSG STATUS
8-DPSK: 2480MHz

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
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9.3 20 dB bandwidth
Test Method

&

1. Check the calibration of the measuring instrument using either an internal calibrator or a

known signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and
connect it to measurement instrument. Then set it to any one convenient frequency within
its operating range. Set a reference level on the measuring instrument equal to the

highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 20 dB from the

reference level. Record the frequency difference as the emission bandwidth.
4. Repeat above procedures until all frequencies measured were complete.

Limit

Limit [kHz]

N/A

Bluetooth Mode GFSK Modulation test result

Frequency 20 dB Bandwidth Limit Result

MHz kHz kHz

2402 865.6 -- Pass

2441 863.4 -- Pass

2480 866.1 -- Pass
Agilent Spectrum Analyzer - Occupied BW

RL RF S0%  AC SEMSEINT ALIGH AUTO 01:48:36 PM May 17,2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radie Std: Nene
v} Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 ¢B
10 dBidiv Ref 15.00 dBm
fLog

500

-5.00

-15.0

-25.0

-35.0

45,0 e

-55.10

-B5.0

-7A0

ICenter 2402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

819.94 kHz
Transmit Freq Error -3.819 kHz OBW Power 99.00 %
x dB Bandwidth 865.6 kHz x dB -20.00 dB
IMSG STATUS
EMC SZ FR 21.00 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
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Agilent Spectrum Analyzer - Occupied BW

RL RF S0%  AC SEMSEINT ALIGH AUTO 01:47:14 PM May 17,2017
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radie Std: Nene
Trig: Free Run Avg|Held:>10/10
HIFGain:Low HRAtten: 30 dB Radio Device: BTS

Ref Offset 0.5 ¢B
10 dBidiv Ref 15.00 dBm
fLog

500

-5.00

-15.0

-25.0

-35.0

] e

-55.10

-B5.0

-7A0

ICenter 2441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

820.61 kHz
Transmit Freq Error -4.847 kHz OBW Power 99.00 %
x dB Bandwidth 863.4 kHz x dB -20.00 dB
IMSG STATUS

Agilent Spectrum Analyzer - Occupied BW

RL RF S0GQ AT SEMSEINT ALIGM AUTO 01:50:21 PM May 17,2017
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: Nene
Trig: Free Run Avg|Held:»10/10
HFGain:Low HAtten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
10 dB/div Ref 15.00 dBm
liLog

400

-5.00

-15.0

-26.0

-36.0

L) —

-55.0

-65.0

-75.0

ICenter 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

821.92 kHz
Transmit Freq Error -1.950 kHz OBW Power 99.00 %
x dB Bandwidth 866.1 kHz x dB -20.00 dB
IMSG STATUS
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Bluetooth Mode 11/4-DQPSK Modulation test result

Frequency 20 dB Bandwidth Limit Result
MHz kHz kHz
2402 1282 - Pass
2441 1283 -- Pass
2480 1284 -- Pass
Agilent Spectrum Analyzer - Occupied BW
RL RF S0%  AC SEMSEINT ALIGH AUTO 02:08:23 PMMay 17,2017
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radie Std: Nene
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBIdiv Ref 15.00 dBm
fLog
5.00
-5.00
150
-25.0
-36.0
-45.0
-56.0
-65.0
-75.0
ICenter 2402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.1375 MHz
Transmit Freq Error =3.224 kHz OBW Power 99.00 %
x dB Bandwidth 1.282 MHz x dB -20.00 dB
MSG STATUS

Agilent Spectrum Analyzer - Occupied BW

RL RF S0 & AC SEMNSEINT ALIGN AUTO 02:19:55 PMMay 17,2017
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radie Std: Nene
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 B
10 dBldiv Ref 15.00 dBm
fLog
500
-5.00
-15.0
250
350
-45.0
-5E.0
-GE
-7E0
ICenter 2441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.1413 MHz
Transmit Freq Error 549 Hz OBW Power 99.00 %
x dB Bandwidth 1.283 MHz x dB -20.00 dB
IMSG STATUS
EMC SZ FR 21.00 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
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Agilent Spectrum Analyzer - Occupied BW

RL RF S0%  AC SEMSEINT ALIGH AUTO 02:22:43 PMMay 17,2017
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radie Std: Nene
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBIdiv Ref 15.00 dBm
fLog
5.00
-5.00
150
-25.0
-36.0
-45.0
-56.0
-65.0
-75.0
ICenter 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.1436 MHz
Transmit Freq Error 2.167 kHz OBW Power 99.00 %
x dB Bandwidth 1.284 MHz x dB -20.00 dB
MSG STATUS
Bluetooth Mode 8DPSK Modulation test result
Frequency 20 dB Bandwidth Limit Result
MHz kHz kHz
2402 1278 -- Pass
2441 1276 -- Pass
2480 1277 -- Pass
Agilent Spectrum Analyzer - Occupied BW
RL RF SR AC SEMSEINT ALIGH AUTO 02:25:54 PMMay 17,2017
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radio Std: Nene
Trig: Free Run Avg|Held:»10/10
#IFGain:Low #Atten: 30 dB Radic Device: BTS

L

Ref Offset 0.5 dB

10 dB/div Ref 15.00 dBm

og

400

-5.00

-15.0

-26.0

-36.0

-45.10

-55.0

-65.0

-75.0

Center 2.402 GHz
Res BW 30 kHz

#/BW 100 kHz

Span 2 MHz
Sweep 2.733 ms|

Occupied Bandwidth

1.1269 MHz
Transmit Freq Error -10.620 kHz
x dB Bandwidth 1.278 MHz

OBW Power
x dB

99.00 %
-20.00 dB

STATUS

EMC_SZ FR _21.00 FCC
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Agilent Spectrum Analyzer - Occupied BW

RL RF S0%  AC SEMSEINT ALIGH AUTO 02:34:18 PMMay 17,2017)
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radie Std: Nene
Trig: Free Run Avg|Held:>10/10
HIFGain:Low HRAtten: 30 dB Radio Device: BTS

Ref Offset 0.5 ¢B
10 dBidiv Ref 15.00 dBm
fLog

500

-5.00

-15.0

-25.0

-35.0

-45.0

-55.10

-B5.0

-7A0

ICenter 2441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

1.1221 MHz
Transmit Freq Error -10.248 kHz OBW Power 99.00 %
x dB Bandwidth 1.276 MHz x dB -20.00 dB
IMSG STATUS

Agilent Spectrum Analyzer - Occupied BW

RL RF S0%  AC SEMSEINT ALIGH AUTO 03:22:44 PMMay 13, 201
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radie Std: Nene
Trig: Free Run Avg|Held:>10/10
HIFGain:Low HRAtten: 30 dB Radio Device: BTS

Ref Offset 0.5 ¢B
10 dBidiv Ref 15.00 dBm
fLog

500

-5.00

-15.0

-25.0

-35.0

-45.0

-55.10

-B5.0

-7A0

ICenter 248 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

1.1220 MHz
Transmit Freq Error -9.549 kHz OBW Power 99.00 %
x dB Bandwidth 1.277 MHz x dB -20.00 dB
IMSG STATUS
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9.4 Carrier Frequency Separation

Test Method

1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels, RBW = 1% of the
span, VBW) 2RBW, Sweep = auto, Detector function = peak

2. By using the Max-Hold function record the separation of two adjacent channels.

3. Measure the frequency difference of these two adjacent channels by spectrum analyzer
marker function.

4. Repeat above procedures until all frequencies measured were complete.

Limit
Limit
kHz
=25KHz or 2/3 of the 20 dB bandwidth which is greater

8DPSK Modulation Limit

Frequency 2/3 of 20 dB Bandwidth
MHz kHz
2402 852
2441 850.7
2480 851.3
EMC_SZ_FR_21.00 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 26 of 45
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Carrier Frequency Separation

Test result: The measurement was performed with the typical configuration (normal hopping
status), here 8DPSK modulation mode was used to show compliance.

8DPSK Modulation test result

Frequency Carrier Frequency Separation Result
MHz kHz
2402 1000 Pass
2441 1000 Pass
2480 1000 Pass

Agilent Spectrum Analyzer - Swept SA

RL RF S08  AC SEMSEINT)] ALIGMAUTO 02:33:30PMMay 17,2017 [ _
[Center Freq 2.402500000 GHz | Avg Type: Log-Pwr TRACE[T- 245 6 Frequency
PNO: Wide (o Trig: Free Run TRE V] it
IFGain:Low — #Atten: 30 dB cerlP PPPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.402 830 GHz
10 dBsdiv Ref 2.13 dBm -8.042 dBm
fLog 1 L'Z
e ,—I\m W"\ﬂ Center Freq(|
79 = ] i 2.402500000 GHz
79 n
79 fj \
ra ] b ped StartFreq(|
e 2.401000000 GHz
&7
&7
779 Stop Freq(|
a7 2.404000000 GHz,
|Center 2.402500 GHz Span 3.000 MHz CFStep
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
Qsa] % [ v | FUNCIOR [ FUACIONWD IR |Auto Man
1 N f 2.401 830 GHz -7.836 dBm
N 1 f 2.402 830 GHz 8.042 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS
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Agilent Spectrum Analyzer - Swept SA

RL RF S08  AC SEMSEINT)] ALIGMAUTO 02:36:03 PMMay 17,2017 [ _ |
[Center Freq 2.441500000 GHz | Avg Type: LogPwr macsoise|  Frequency
PNO: Wide (0 11i9: Free Run TRE V] it
IFGain:Low #Atten: 30 dB cerlP PPPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.441 830 GHz
10 dBsdiv_ Ref 1.75 dBm -7.955 dBm
fLog 1 wz
B J\\., ey v Center Freq(|
183 P YA 2.441500000 GH:
W RE 7 X rd
283 r/-{ \\f\
-38.3 JI \
nahen o] ] StartFreq(|
I 2.440000000 GHz
-68.3
-B68.3
783 Stop Freq(|
83 2.443000000 GHz
|Center 2.441500 GHz Span 3.000 MHz CFStep
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
[ v [ FUNCTION ] FUNC Auto Man
1 N 1 f 2.440 830 GHz 8021 dBm
N 1 f 2.441 830 GHz 7956 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SEMNSEINT ALIGN AUTO 03:28:43 PM May 17,2017 E
[Center Freq 2.479500000 GHz | _ Avg Type: Log-Pwr TRACE[T2 345 6 requency
PNO: Wide 5o 1114: Free Run TYPE| IV ikt
IFGain:Low #Atten: 30 dB peTF FREFP
Ref Offset 0.5 dB Mkr2 2.479 830 GHZ Auto Tune
10 dBidiv__ Ref 2.98 dBm -7.018 dBm
JiLog 1 »2
e ST AR Center Freq(f
470 — SN I J T 2.479500000 GHz
=270 !f n\
=370
470 e by ] StartFreq(|
Tl o 2478000000 GHz
570
-B7.0
770 Stop Freq
70 2.481000000 GHz

|Center 2479500 GHz

Span 3.000 MHz

CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
x| v ____ ]| FUNCTIBN [ FUNCTIO Auto Man

N 1 f 2.478 830 GHz -7.008 dBm

N 1 f 2.479 830 GHz 7018 dBm
Freq Offset
0Hz

STATUS
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9.5 Number of hopping frequencies

Test Method
1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels, RBW = 1% of the
span, VBW) 2RBW, Sweep = auto, Detector function = peak
2. Set the spectrum analyzer on Max-Hold Mode, and then keep the EUT in hopping
mode.

3. Record all the signals from each channel until each one has been recorded.
4. Repeat above procedures until all frequencies measured were complete.
Limit
Limit
number
215
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Number of hopping frequencies

&

Test result: The measurement was performed with the typical configuration (normal hopping
status), and the total hopping channels is constant for the all modulation mode according with
the Bluetooth Core Specification. Here GFSK modulation mode was used to show compliance.

Number of hopping frequencies Result
79 Pass
By I 2
h irst O el - 2402 20
o g A '
04
204
o -0
E
&2 a0
-804
B0
-Fo-
-804
2400 24100 24200 24300 24400 24500 24600 24700 24802483 500
{MHZ)
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9.6 Dwell Time

Test Method

1. Connect EUT antenna terminal to the spectrum analyzer with a low loss cable.
Equipment mode: Spectrum analyzer

2. RBW: 1MHz; VBW: 1MHz; SPAN: Zero Span
3. Adjust the center frequency of spectrum analyzer on any frequency be measured.
4. Measure the Dwell Time by spectrum analyzer Marker function.
5. Repeat above procedures until all frequencies measured were complete.
Limit

According to §15.247(a)(1)(iii). The average time of occupancy on any frequency shall not be
greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed.
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Dwell Time

Dwell time

The maximum dwell time shall be 0.4 s.
According to the Bluetooth Core Specification, the worse result (DH5 mode) was reported to

show compliance.

The Dwell Time = Burst Width * Total Hops. The detailed calculations are showed as follows:
The duration for dwell time calculation: 0.4 [s] * hopping number = 0.4 [s] * 79 [ch] = 31.6 [s*ch];

The burst width, which is directly measured, refers to the duration on one channel hop.

Test Result
Modulation Mode Reading Total Hops Test Result Limit Result
(1s) (ms) (ms)
GFSK DH5 2.88 106.67 307.21 < 400 Pass
T/4-DQPSK 2DH5 2.88 106.67 307.21 < 400 Pass
8-DPSK 3DH5 2.89 106.67 308.28 < 400 Pass
GFSK Modulation
101 Linet -0.58ms
Line2 :3 46ms=
ip Pulze Widdth ;2 88ms|
A0
=20
=30
5-40-
50 -]
-0
-80
o 10 20 an 4.000
{ms)
DH5
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=20

=304

40

{dBmj

=50

-B0

70+

-0

Line1 :0.58ms
Line2 :3.47ms
Malao Wicth -2 .88me s

10 20 30
{ms)

2DH5

4.000

o0

30

{<IB m)

40

-804

-60

T04

-a0

Linet :0.58ms
Line2 :3.47ms

Mulzo Wicth -2 80ms -
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9.7 Spurious RF conducted emissions

Test Method

1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through
the 10" harmonic. Typically, several plots are required to cover this entire span.
RBW =100 kHz, VBW=RBW, Sweep = auto, Detector function = peak, Trace = max hold

2. Allow the trace to stabilize. Set the marker on the peak of any spurious emission
recorded.

3. The level displayed must comply with the limit specified in this Section. Submit these
plots.

4. Repeat above procedures until all frequencies measured were complete.

Limit
Frequency Range Limit (dBc)
MHz
30-25000 -20

Only the worse case (which is subject to the maximum EIRP, GFSK mode) test result is listed in
the report.

2402MHz
Agilent Spectrum Analyzer - Swept SA
ALIGMAUTO 01:49:14 PM May 17,2017|
Eenter Freq 12.515000000 GHz i Avg Type: Log-Pwr TRACE[1 - 54 5
PNO: Fast (0 Trig:FreeRun THRE (1] kit
IFGainiLow  HAtten: 30 dB cerlP PP PP H
Mkr1 2.401 5 GHA]
Ref Offset 0.5 dB
10 dBidiv  Ref 6.47 dBm -3.528 dBm
fLog 1
-3.53
135
oas -23.53 cBmfl
335
435 A
535
635
738
835
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VYBW 300 kHz Sweep 2.39 s (40001 pts
| [MRR[MODE[TRCfSCLl % [ ¥ [ FUNCTION [ FUNCTIONWIDTH FLNLTION YALUE
N 1 f 2.4015 GHz -3528 dBm
2 N 1 f 5.323 6 GHz 50.899 dBm
3 N 1 f 24.700 4 GHz 51956 dBm
4
5
6
7
g
9
10
1
12
IMSG STATUS
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2441MHz
Agilent Spectrum Analyzer - Swept SA
RL RF S0%  AC SEMSEINT ALIGH AUTO 01:47:52 PM May 17,2017
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE] 2345
PNO: Fast o 1rig:FreeRun TYPE| I Wit
IFGain:Low #Atten: 30 dB oerlP PRPP A
Ref Offset 0.5 dB Mkr1 2.440 9 GHz
10 dBidiv__Ref 4.13 dBm -5.866 dBm
JiLog 1
-5.87
-169
250 -25.57 clEi|
-369
-459
=569
-B59
759
859
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
%] FLNETID
N 1 f 24409 GHz 5.866 dBm
2 N 1 f 7.446 1 GHz 60.272 dBm
3 N 1 f 24825 2 GHz £52.483 dBm
4
5
6
7
8
9
10
11
12
MSG |STATUS‘
2480MHz

Agilent Spectrum Analyzer - Swept SA

RL RF SOn  AC

ALTGN AUTD

01:50:58 PM May 17, 2017]

[Center Freq 12.515000000 GHz |

PNO: Fast (0
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr

TRACE

perfP PPPPH

Ref Offset 0.5 dB

10 dBidiv  Ref 3.10 dBm
fLog

Mkr1 2.480 2 GHZ
-6.904 dBm

1

-6.90

-16.9

268

-26.90 dBmil

-36.8

-46.9

3

568

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 25.00 GHz
Sweep 2.39 s (40001 pts

N 1 f 2.480 2 GHz £.904 dBm
N 1 f 3.251 1 GHz £59.846 dBm
N 1 f 244257 GHz -50.347 dBm

|STATUS ‘
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9.8 Band edge testing

Test Method

1 Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW =100 kHz, VBW =RBW, Sweep = auto, Detector function = peak, Trace = max
hold

2 Allow the trace to stabilize, use the peak and delta measurement to record the result.

3 The level displayed must comply with the limit specified in this Section. .

4 Repeat the test at the hopping off and hopping on mode, submit all the plots.

Limit:

According to 815.247(d) and RSS-210 A8.5, in any 100 kHz bandwidth outside the frequency
bands in which the spread spectrum intentional radiator in operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either
an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. In addition, radiated emissions which fall in
the restricted bands, as defined in §15.205(a) and RSS-Gen7.2.2, must also comply with the
radiated emission limits specified in 15.209(a) (see Section 15.205(c)) and RSS-Gen.
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Band edge testing

GFSK Modulation Test Result:
Hopping on mode:

Agilent Spectrum Analyzer - Swept SA

RL RF S0 & AC SEMNSEINT ALIGN AUTO 02:08:28 PM May 17,2017]
[Center Freq 2.351500000 GHz | ] Avg Type: Log-Pwr TRACE[ = 345
PNO: Fast o 1rig:FreeRun TYPE| I Wit
IFGain:Low #Atten: 30 dB per/P FFP P H
Mkr1 2.402 794 GHZ
Ref Offset 0.5 dB
10 dBidiv__ Ref 6.46 dBm -3.542 dBm
JiLog 1‘
-3.54
135
=238 2354 ui}]
338 jf
435
535 2 ii3
B35 Mttt ittt . el - o] Y
735
B35
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

X T v ] o

FUNC FUNCTIC

N 1 f 2402 794 GHz -3.542 dBm

2 N 1 f 2.390 022 GHz 57543 dBm

3N 1 f 2.400 013 GHz £9.188 dBm
4
5
6
7
8
9
10
11
12

MSG STATUS

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SEMNSEINT ALIGN AUTO 02:11:03 PM May 17,2017]
[Center Freq 2.489500000 GHz | ) Avg Type: Log-Pwr TRACE] 2345
PNO: Fast o 1rig:FreeRun TYPE| I Wit
IFGain:Low #Atten: 30 dB oerlP PRPP A
Ref Offset 0.5 dB Mkr1 2.479 819 GHZ
[0 gasiv Ref 6.09 dBm -3.914 dBm
‘1
.01
I I
230 V \‘\ 7381 dbm|
339 \”lrx
439
530 5 2 ¢
' VIS K.Y APV USSR POy N AU U P P .
£30
738
839
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
| L x [ v [ FUNCTION [ FUNCTIO FUNCTIC
N 1 f 2.479 819 GHz -3.914 dBm
2 N 1 f 2.483 515 GHz £59.717 dBm
3 N 1 f 2.498 635 GHz 57.374 dBm
4
5
6
7
8
9
10
1
12
IMSG STATUS
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Band edge testing

Hopping off mode:

Agilent Spectrum Analyzer - Swept SA

RL FF S0G  AC SENSEINT ALIGN AT 014349 PM May 17, 2017]
[Center Freq 2.351500000 GHz | ) Avg Type: Log-Pwr TRACEN] 2 3 2 5
PNO: Fast (0 1rig:FreeRun THRE (1] kit
IFGain:Low #Atten: 30 dB cerlP PP PP H
Mkr1 2.401 867 GHZ
Ref Offset 0.5 dB
10 dBJdiv_ Ref 6.55 dBm -3.447 dBm
fLog .h
3.45
135 H
-234 -23.45 df
3348
435 )
535 2 53
35 D L o Y| LPD PP TP Pong Sopsl o Abrmrdlun .».m—-w&/
735
835
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts’
| FUI'JIZTIDI'J FUNC
2.401 867 GHz -3.447 dBm
2.390 022 GHz 50.659 dBm

2.400 013 GHz £0.758 dBm

IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

RL RF 00 AC SEMSEINT ALIGH AUTO 01:51:32 PM May 17,2017
Eenter Freq 2.489500000 GHz ‘ i Avg Type: Log-Pwr TRACE T454
PNO: Fast (50 Trig: Free Run TYPE | [4] bkt
IFGain:Low #Atten: 30 dB pET|P PP PP H
Ref Offset 0.5 dB Mkr1 2.479 819 GHZ
10 dBiciv_ Ref 6.14 dBm -3.861 dBm)
fLog 1
385
s I
239 / \ -23 86 cEmfl

-338 )

-39
-538 \" 2 ¢

539
-738
839
Start 2.47900 GHz Stop 2.50000 GHz
| Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts’
| - < 1 v — ] Awow [w FRC
N 1 f 2.479 819 GHz 3861 dBm
2 N 1 f 2.483 515 GHz 58.849 dBm
3 N 1 f 2.492 125 GHz 57.760 dBm
4
5
6
7
8
9
10
1
12
IMSG STATUS
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Band edge testing

8DPSK Modulation Test Result:
Hopping on mode:

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC ALIGN AUTO 04:04:05 PM May 17,2017
[Center Freq 2.351500000 GHz ) Avg Type: Log-Pwr 3
PNO: Fast (0 1Hg:Free Run PE ; Wm
I IFGain:Low #Atten: 30 dB DET
MKkr1 2.401 867 GHz
Ref Offset 0.5 dB
||1u dBidiv  Ref 3.84 dBm -6.156 dBm
Log .
B.A6 m
-162
252 2816 uLm
6.2
/|
462
2 *"3
e Al . o A dln A A e A 1 e A P ah )3
B62
762
-86.2
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)

FUNCTION FUNCT

L x ]
1 f 2.401 867 GHz 6.166 dBm
1 f 2.390 022 GHz £9.076 dBm
1 f 2.400 013 GHz £60.166 dBm

1
1

IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SENSE:PULSE| ALIGN AUTO 04:08:32 PM May 17,2017
[Center Freq 2.489500000 GHz ] Avyg Type: Log-Pwr TRACE| -z 156
PNO: Fast (50 Trig: Free Run TYPE [ kst
I IFGain:Low #Atten: 30 dB eT|P PP PP P
Mkr1 2.479 840 GHz
Ref Offset 0.5 dB
||1u dBidiv Ref 2.90 dBm -7.102 dBm
Log 1
710 4
474 \V‘“] L‘”
271 L’\ -27 10 dBmj
a7 \L
471 \,ﬂr\h 3 3
571 [ VP I, ¥ N T PR SR R N T St TR NP CSU R WL T SETTE SN RS
71
77
871
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)

[ v ] FUNCTION ] FONCT ] FUNC JE ~

N1 2,479 840 GHz 7102 dBm

2 N 1 f 2483515 GHz 59.994 dBm

3 N 1 f 2.487 568 GHz 57.269 dBm

4

5

6

7

8

9

10

11 g
< | &
IMSG STATUS
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Band edge testing

Hopping off mode:

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AL SEHSE:PULSE ALIGN AUTO! 10:52:21 AMMay 17,2017
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[1 - 545/
PNO: Fast 50 Trig: Free Run TAPE | 1] piitob ok
| IFGain:Low #Atten: 30 dB pET|F FFPF P
Ref Offset 0.5 dB Mkr1 2.401 867 GHz
10 ¢Bidiv_ Ref 412 dBm -5.877 dBm
Log .
588
159
259 -25.60
359 J
i
459
2 *3
559
ot A s e s e gt AL A sl b s o ssam e, s A et AV e P P N
659
759
5.9

Start 2.30000 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.40300 GHz
Sweep 9.867 ms (1001 pts)

N 1 2.401 867 GHz
N 1 f 2.390 022 GHz
N 1 f 2400013 GHz

-
S OWWOM~0 WK

A

=
@ |l
o}

[ v [ oo |
5.877 dBm
£8.513 dBm
£9.472 dBm

FUNCT

STATUS

Agilent Spectrum Analyzer - Swept SA

RF a0& A

SENSE:PULSE|

ALIGN AUTO 10:59:23 AMMay 17,2017

RL
[Center Freq 2.489500000 GHz

Trig: Free Run

TRACE 3456
THRE 1M kit
DET|P FEPFP

Avg Type: Log-Pwr

| Ilegz?i;:Flftw ~ #Atten: 30 dB
Mkr1 2.479 861 GHz
Ref Dffset 0.5 dB
||10 dBidiv. Ref 3.17 dBm -6.828 dBm
Log 1
£.83
B8 / \l 26,53 dbmll
3EA ; \
-6.8 er\L ) 3
e o] BUFIPPST VRPN AP NPT NPT F SR | PR B
£6.5
768
6.6

| Start 2.47900 GHz

#VBW 300 kHz

Stop 2.50000 GHz
Sweep 2.067 ms (1001 pts)

Res BW 100 kHz

2479861 GHz
2483515 GHz
2495716 GHz

zZZ
N
-

=
S OWWOM~0 WK

$£.828 dBm
60.957 dBm
57.410dBm

STATUS
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9.9 Spurious radiated emissions for transmitter and receiver

Test Method

1.

Note:

The EUT was place on a turn table which is 1.5m above ground plane for above 1GHz
and 0.8m above ground for below 1GHz at 3meter chamber room for test. The table was
rotated 360 degrees to determine the position of the highest radiation.

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

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

For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the rotatable table was
turned

Use the following spectrum analyzer settings According to C63.10:

For Above 1GHz

Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 1MHz, VBW=RBW for peak measurement and VBW = 10Hz for average
measurement, Sweep = auto, Detector function = peak, Trace = max hold.

For Below 1GHz

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 100 KHz, VBW=RBW for peak measurement, Sweep = auto, Detector function =
peak, Trace = max hold.

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
120 KHz for Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 3MHz for peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 3MHz for RMS Average ((duty cycle < 98%) for Average detection (AV) at
frequency above 1GHz, then the measurement results was added to a correction factor
(20log(1/duty cycle)).

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 10Hz (duty cycle > 98%) for Average detection (AV) at frequency above
1GHz.
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Limit

According to part 15.247(d), the radio emission outside the operating frequency band shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power. Radiated emissions which fall in the restricted bands, as defined in
section15.205, must comply with the radiated emission limits specified in section 15.209.

Frequency Field Strength Field Strength Detector
MHz uV/m dBpV/m
30-88 100 40 QP
88-216 150 43.5 QP
216-960 200 46 QP
960-1000 500 54 QP
Above 1000 500 54 AV
Above 1000 5000 74 PK
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Spurious radiated emissions for transmitter and receiver

E

According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit,
it is unnecessary to perform an average measurement, so AV emission value did not show in

below table if the peak value complies with average limit.

The only worse case (which is subject to the maximum EIRP, GFSK mode) test result is listed in

the report.

Transmitting spurious emission test result as below:

Bluetooth Mode GFSK Modulation 2402MHz Test Result

Frequency ETE\Z?” Polarization Limit Detector | Margin | Result
MHz dBuV/m dBuV/m dBuV/m
895.99 41.69 Horizontal 46.00 QP 4.31 Pass
956.46 38.52 Vertical 46.00 QP 7.48 Pass
*4804 Horizontal 74.00 PK Pass
7206 Horizontal 74.00 PK Pass
*4804 Vertical 74.00 PK Pass
7206 Vertical 74.00 PK Pass
Bluetooth Mode GFSK Modulation 2441MHz Test Result
Frequency ET'eSVS;?n Polarization Limit Detector | Margin Result
MHz dBuV/m dBuV/im dBuV/m
895.99 39.51 Horizontal 46.00 QP 6.49 Pass
866.96 38.58 Vertical 46.00 QP 7.42 Pass
*4882 Horizontal 74.00 PK Pass
*7323 Horizontal 74.00 PK Pass
*4882 Vertical 74.00 PK Pass
*7323 Vertical 74.00 PK Pass
Bluetooth Mode GFSK Modulation 2480MHz Test Result
Frequency Enﬂlasvs;lon Polarization Limit Detector | Margin Result
MHz dBuV/m dBuV/im dBuV/m
895.99 40.69 Horizontal 46.00 QP 5.31 Pass
155.79 29.83 Vertical 435 QP 13.67 Pass
*4960 Horizontal 74.00 PK Pass
*7440 Horizontal 74.00 PK Pass
*4960 Vertical 74.00 PK Pass
*7440 Vertical 74.00 PK Pass
Remark:
(1) Data of measurement within this frequency range shown “---” in the table above means the reading of

emissions are attenuated more than 20db below the permissible limits or the field strength is too small

to be measured.

(2) “*” means the emission(s) appear within the restrict bands shall follow the requirement of section

15.205.
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10 Test Equipment List

List of Test Instruments

Test Equipment Manufacturer Model No Serial No Cal. Date C?Dléiue
SIGNAL ANALYZER R&S FSVv40 101470 2016.06.29 | 2017.06.28
EMI Measuring R&S ESR 101660 2016.06.29 | 2017.06.28
Receiver
Low Noise Pre . MLA-10KO01-
Amplifier Tsj BO1-27 1205323 2016.06.29 | 2017.06.28
Low Noise Pre Tsj MLA-0120-A02- | 5648004738 | 2016.06.29 | 2017.06.28
Amplifier 34
TRILOG Super
Broadband test SCHWARZBECK VULB9160 9160-3206 2016.06.29 | 2017.06.28
Antenna
Broadband Horn | o \\AR7BECK | BBHA9120D 452 2017.01.29 | 2018.01.28
Antenna
SHF-EHF Horn | SCHWARZBECK | BBHA9170 BBHA631703 2016.06.29 | 2017.06.28
50Q Coaxial Switch Anritsu MP59B 6200264416 2016.06.29 | 2017.06.28
EMI Test Receiver R&S ESCI 100124 2016.06.29 | 2017.06.28
LISN Kyoritsu KNW-242 8-837-4 2016.06.29 | 2017.06.28
LISN Kyoritsu KNW-407 8-1789-3 2016.06.29 | 2017.06.28
Loop Antenna ETS 6512 00165355 2016.06.29 | 2017.06.28
RF Connected Test
. . . Last Calibrated
Kind of Equipment Manufacturer Type No. Serial No. calibration until
Signal Analyzer Agilent N9020A MY49100060 | 2016.10.23 | 2017.10.22
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11 System Measurement Uncertainty

No. Item Uncertainty
1 Conducted Emission (9KHz-150KHz) +2.88dB
2 Conducted Emission (150KHz-30MHz) +2.67dB
3 RF power,conducted +0.70dB
4 Spurious emissions,conducted +1.19dB
5 All emissions,radiated(<30M) (9KHz-30MHZz) +2.45dB
6 All emissions,radiated(<1G) 30MHz-200MHz +2.83dB
7 All emissions,radiated(<1G) 200MHz-1000MHz +2.94dB
8 All emissions,radiated(>1G) +3.03dB
9 Temperature +0.5°C
10 Humidity +2%
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