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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
No.:

IC Registration
No:

Telephone:
Fax:

Test Site 2

Company name:

FCC Registration
No.:

Telephone:
Fax:

Note:

EMC_SZ_FR_21.00 FCC

Release 2014-03-20

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

10320A-1

86 755 8828 6998
86 755 8828 5299

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

248337

86-769-82020499
86-769-82020495

All test items were performed at Test site 2

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 Tel. +86 755 8828 6998, Fax: +86 755 8828 5299
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3 Description of the Equipment Under Test

Product:

Model no.:

Brand Name:

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
Braaper

Braaper
2AK8NBRAAPER
NIL

DC 5V, 1000mA

2402-2480MHz

79

GFSK, n/4-DQPSK, 8DPSK
Integral Antenna

0dBi

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

RSS-Gen Issue 4

November 2014 General Requirements for the Certification of Radio Apparatus

RSS-247 Issue 2 RSS-247 —Digital Transmission Systems (DTSs), Frequency Hopping
Feb 2017 Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN)
Devices

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

E

Technical Requirements

FCC Part 15 Subpart C

Test Condition Pages | Test Site | Test Result

§15.207 RSS-Gen Ag.g | conducted emission AC 10 Site 2 Pass
power port

§15.247 (b) (1) | RSS-247 5.4(d) ggvr\‘/g:med peak output 13 Site 2 Pass

RSS-247 5.1(a) | 20dB bandwidth&99% .

§15.247(a)(1) & RSS-Gen 6.6 | bandwidth 15 Site 2 Pass

§15.247(a)(1) RSS-247 5.1(b) | Caer frequency 18 Site 2 Pass
Separatlon

§15.247(a)(1)(ii) | RSS-247 5.1(d) ][\'“mber of hopping 20 Site 2 Pass
requencies

§15.247(a)(1)(ii) | RSS-247 5.1(e) | Dwell Time 22 Site 2 Pass

§15.247(a)(2) RSS-247 5.2(a) | 6dB bandwidth N/A

815.247(e) RSS-247 5.2(b) | Power spectral density N/A

§15.247(d) RSS-247 5.5 Spurious RF conducted 26 Site 2 Pass
emissions

§15.247(d) RSS-247 5.5 Band edge 30 Site 2 Pass

§15.247(d) & RSS-247 5.5 & Spurious radiated :

§15.209 RSS-Gen 6.13 | emissions for transmitter | > Site 2 Pass

§15.203 RSS-Gen 8.3 Antenna requirement See note 2 Pass

Note 1: N/A=Not Applicable.
Note 2: The EUT uses an integral antenna, which gain is 0dBi. In accordance to §15.203 and §
RSSGEN 8.3, It is considered sufficiently to comply with the provisions of this section.

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

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 Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

Page 6 of 38



Report Number: 68.920.17.008.01

6 General Remarks

Remarks
This submittal(s) (test report) is intended for FCC ID: and IC: complies with Section 15.207,
15.209, 15.247 of the FCC Part 15, Subpart C Rules and RSS-Gen and RSS-247.

SUMMARY:

All tests according to the regulations cited on page 5 were
#@ - 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: 06 March 2017
Testing Start Date: 06 March 2017
Testing End Date: 19 May 2017

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

Reviewed by: Prepared by:
15| TUV g
dohn Zhi T ,ll Leon Zhang
4 A AN " "
Project Manager N / Project Engineer
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7 Test Setups

7.1 AC Power Line Conducted Emission test setups

40em
- -

EUT

Bl m

LISN

|™ ]

Measunng
Receiver

7.2 Radiated test setups

Below 1GHz:

Turntable

Spectrum
Analyzer

\

’ 3m

EUT

0.8m

T

1m to 4m

|

Ground Plane

Above 1GHz:

Turntable

\ EUT

Coaxial Cable :

Im Spectium
1.5m A Amplifier Analyzer
u |
7.3 Conducted RF test setups
Measuring EUT
Receiver
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8 Systems test configuration

Auxiliary Equipment Used during Test:

DESCRIPTION MANUFACTURER MODEL NO.(SHIELD) S/N(LENGTH)

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
According to 815.207 & RSS-GEN A8.8, conducted emissions limit as below:

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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Product Type . Bluetooth Speaker

M/N . BRAAPER

Operating Condition : Normal Working

Test Specification . Line

Comment . AC 120V/60Hz
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Product Type . Bluetooth Speaker

M/N . BRAAPER

Operating Condition : Normal Working

Test Specification . Neutral

Comment . AC 120V/60Hz
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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 815.247 (b) (1) & RSS-247 5.4(4), 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

GFSK modulation Test Result
Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz 0.32 Pass
Middle channel 2441MHz 0.35 Pass
High channel 2480MHz 0.43 Pass

n /4-DQPSK modulation Test Result
Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz -1.45 Pass
Middle channel 2441MHz -1.38 Pass
High channel 2480MHz -13.20 Pass

8-DPSK modulation Test Result
Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz -1.63 Pass
Middle channel 2441MHz -1.59 Pass
High channel 2480MHz -1.51 Pass
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Release 2014-03-20 Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,

Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



Report Number: 68.920.17.008.01 @

9.3 20 dB bandwidth and 99% 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
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20 dB bandwidth and 99% bandwidth

GFSK Modulation test result

Frequency 20 dB Bandwidth ~ 99% bandwidth Limit Result
MHz kHz kHz kHz
2402 868.8 937.47 -- Pass
2441 875.0 927.6 - Pass
2480 884.6 921.88 -- Pass
RL RF S0GQ  AC SENSE:INT| ALIGH AUTO 02:37:31 PM Mar 08, 201
iICenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run AvglHold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB
10 dBidiv Ref 15.00 dBm
Log
5.0
-5.00
-15.0
-25.0
-35.0
-45.0 it
-56.0
-65.0
-76.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms]
Occupied Bandwidth
937.47 kHz
Transmit Freq Error -68.335 kHz OBW Power 99.00 %
x dB Bandwidth 868.8 kHz x dB -20.00 dB
IMSG STATUS

RL RF S0G AC SEMSEINT) ALIGH AUTO! 11:46:57 AM Mar 08, 201
ICenter Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10M0
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB

10 dBidiv Ref 15.00 dBm

Log

a.00

-5.00

-15.0
-25.0
-35.0
-45.0 o]
-55.0
-65.0
-75.0
Center 2.441 GHz Span 2 MHz

Res BW 30 kHz #/BW 100 kHz Sweep 2.733 mg

Occupied Bandwidth

927.60 kHz
Transmit Freq Error -59.474 kHz OBW Power 99.00 %
x dB Bandwidth 875.0 kHz x dB -20.00 dB
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20 dB bandwidth

and 99% bandwidth

Agilent Spectrum Analyzer - Occupied BW

ALIGH AUTO

AMMar 09, 201

ICenter Freq 2.480000000 GHz |

Center Freq: 2.480000000 GHz

Trig: Free Run Av:

1
Radio Std: None
g[Hold:> 10410
Radio Device: BTS

#IFGain:Low #Atten: 30 dB
Ref Offset 0.6 dB
10 dBidiv Ref 15.00 dBm
Log
5.0
-5.00
-15.0 —
-25.0
-35.0
-45.0
-56.0
-65.0
-76.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms]
Occupied Bandwidth
921.88 kHz
Transmit Freq Error -53.694 kHz OBW Power 99.00 %
x dB Bandwidth 884.6 kHz x dB -20.00 dB

STATUS

n /4-DQPSK Mod

ulation test result

Frequency 20 dB Bandwidth ~ 99% bandwidth Limit Result
MHz kHz kHz KkHz
2402 1185 1156.7 _ Pass
2441 1188 1156.2 - Pass
2480 1193 1159.6 - Pass

Agilent Spectrum Analyzer - Occupied BW

S0Q  AC

SEMSE!INT]

ALIGN AUTO

01:31115 PM Mar 09, 201

RL RF
ICenter Freq 2.402000000 GHz |

Center Freq: 2.402000000 GH:
Trig: Free Run

Avg|Hold:>10M0

z Radio Std: None

EMC_SZ FR_21.00
Release 2014-03-20

#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
1L%Btdiv Ref 15.00 dBm
600
-5.00
-165.0
-25.0
-35.0 b=
-45.0
-55.0
-65.0
-75.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 mg
Occupied Bandwidth
1.1567 MHz
Transmit Freq Error -24.864 kHz OBW Power 99.00 %
x dB Bandwidth 1.185 MHz x dB -20.00 dB

STATUS

FCC

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 Tel. +86 755 8828 6998, Fax: +86 755 8828 5299
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20 dB bandwidth and 99% band

width

Agilent Spectrum Analyzer - Occupied BW.

S0 AC

SENSE!INT]

ALIGN AUTO

01:38:53 PM Mar 09, 201

5
Center Freq 2.441000000

GHz |

#IFGain:Low

Center Freq: 2.441000000 GHz

Trig: Free Run
#Atten: 30 dB

Radio Std: Nene
Avg|Hold:>10i10

Radio Device:BTS

Ref Offset 0.5 dB

10 dB/div Ref 15.00 dBm

flLeg
500

-5.00

Center 2.441 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz,
Sweep 2.733 mg|

Occupied Bandwidth
1.1

Transmit Freq Error
X dB Bandwidth

562 MHz

-26.466 kHz
1.188 MHz

OBW Power
x dB

99.00 %
-20.00 dB

STATUS

Agilent Spectrum Analyzer - Occupied BW

S0Q  AC

RL RF SEMSE!INT] ALIGN AUTO 01:40:57 PM Mar 03, 201
ICenter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10M0
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
Log
600
-5.00
-165.0 - N
-25.0
-35.0
-45.0
-55.0
-65.0
-75.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 mg
Occupied Bandwidth
1.1596 MHz
Transmit Freq Error =27.717 kHz OBW Power 99.00 %
x dB Bandwidth 1.193 MHz x dB -20.00 dB
IMSG STATUS

EMC_SZ FR _21.00 FCC
Release 2014-03-20
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20 dB bandwidth and 99% bandwidth

8-DPSK Modulation test result

Frequency 20 dB Bandwidth  99% bandwidth Limit Result
MHz kHz kHz kHz
2402 1188 1140.0 -- Pass
2441 1192 1139.0 - Pass
2480 1197 1142.5 - Pass
RL RF S0GQ  AC SENSE:INT| ALIGH AUTO 01:50:45 PM Mar 03, 201
iICenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run AvglHold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB
10 dBidiv Ref 15.00 dBm
Log
5.0
-5.00
-15.0
-25.0
350
-45.0 —
-55.0
650
-75.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms]
Occupied Bandwidth
1.1400 MHz
Transmit Freq Error -20.768 kHz OBW Power 99.00 %
x dB Bandwidth 1.188 MHz x dB -20.00 dB
IMSG STATUS
Agilent Spectrum Analyzer - Occupied BW
RL RF S0GQ  AC SENSE:INT| ALIGH AUTO 01:58:57 PM Mar 03, 201
iICenter Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run AvglHold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB
10 dBidiv Ref 15.00 dBm
Log
5.0
-5.00
-15.0
-25.0
350
-45.0
-55.0
650
-75.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms]
Occupied Bandwidth
1.1390 MHz
Transmit Freq Error -20.383 kHz OBW Power 99.00 %
x dB Bandwidth 1.192 MHz x dB -20.00 dB
IMSG STATUS
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20 dB bandwidth and 99% bandwidth

EMC_SZ_FR_21.00 FCC

Release 2014-03-20

Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC

SEMSE!INT]

ALIGN AUTO

02:01:20 PM Mar 03, 201

ICenter Freq 2.480000000 GHz |

Center Freq: 2.480000000 GHz
Trig: Free Run

Avg|Hold:>10M0

Radio Std: None

#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB

1L%Btdiv Ref 15.00 dBm
600
-5.00
-165.0 A
-25.0
-35.0
-45.0
-55.0
-65.0
-75.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 mg

Occupied Bandwidth

1.1425 MHz
Transmit Freq Error -21.641 kHz OBW Power 99.00 %
x dB Bandwidth 1.197 MHz x dB -20.00 dB

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

GFSK Modulation Limit

Frequency 2/3 of 20 dB Bandwidth
MHz kHz
2402 579.2
2440 583.3
2480 589.7
n /4 DQPSK Modulation Limit
Frequency 2/3 of 20 dB Bandwidth
MHz kHz
2402 790
2440 792
2480 795.3
8-DPSK Modulation Limit
Frequency 2/3 of 20 dB Bandwidth
MHz kHz
2402 792
2440 794.7
2480 798
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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Carrier Frequency Separation

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

GFSK Modulation test result

Frequency Carrier Frequency Separation Result
MHz kHz
2402 995 Pass
2441 995 Pass
2480 1000 Pass
Agilent Spectrum Analyzer - Swept SA
RL RF S0G  AC SENSE:INT| ALIGH AUTO 02:48: 16 PM Mar 08, 2017 Fi
[Center Freq 2.402500000 GHz | Avg Type: Log-Pwr wecE[[ 545 6 requency
PNO: Wide G 11ig: Free Run TDETl;:‘P A
IFGain:Low #Atten: 30 dB
MKr2 2.402 840 GHZ Auto Tune
Ref Offset 0.5 dB
10dBidiy Ref 5.83 dBm -3.920 dBm
Log i P2
417
/ o Center Freq||
142 o 2.402500000 GHz
242 e " “v-\\w\ AJ"‘/ \,\_
342 ]
o e StartFreq

2.401000000 GHz|
542

£42

742 StopFreq(f
842 2.404000000 GHz
Center 2.402500 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kiz
M 0 FUNCTION ' FUNCTION VAL [Auto Man
1N 1 f 2.401 845 GHz 4.140 dBm
N 1 f 2.402 840 GHz 3.920 dBm
‘3‘ Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA
RF S0Q  AC SEMSE!INT] ALIGH AUTO 11:49:17 AM Mar 09, 2017
Ic TRACE Frequency

RL
Avg T : Log-P
enter Freq 2.441500000 ('ilr-'lozvﬁ Trig: Free Run vg Type: Log-Pwr " 5456
IFGain:Low #Atten: 30 dB oerpPPPR P
et Ofect 05 db Mkr2 2.441 850 GHz]| ~ AutoTune
10 dBidiv__ Ref 5.93 dBm -3.732 dBm
Log i 2
Aor v Center Freq||
A4 P/ﬂ/ N A ] 2441500000 GHz
=241 ,_“,-\,rﬂ"!
=341 V\\(\“
" Iy StartFreq|
2.440000000 GHz,
541
41
741 StopFreq|
1 2.443000000 GHz,
Center 2.441500 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
[ v [ o [ BT |Auto Man
2440 845 GHz 3819 dBm
2.441 850 GHz 3732 dBm
Freq Offset
0 Hz|
IMSG STATUS
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Carrier Frequency Separation

Agilent Spectrum Analyzer - Swept SA
F S0Q  AC SEMSE!INT] ALIGH AUTO 02:40:08 PM Mar 08, 2017
c 1 Avg Type: Log-Pwr TRACE| 5 Frequency

RL R
enter Freq 2.479500000 GHz ]

PNO: Wide (50 11g:Free Run
#Atten: 30 dB

IFGain:Low

345

i
P FEPR P

Ref Offset 0.5 dB
Ref 5.41 dBm

Mkr2 2.479 830 GHz

-4.294 dBm

Auto Tune,

10 dBidiv
Log

1 o2

-4.59
e J\w.r'\/\r\

246 A/_J L\"‘ N \M

Center Freq(
2.479500000 GHz

3B

<~

46 ™

46

StartFreqff
2.478000000 GHz

G456
46

B4

StopFreq|
2.481000000 GHz|

Center 2.479500 GHz

Span 3.000 MHz

CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
% ____ ] FUNETION WIDTH FUNE E Auto Man
1f 2.478 830 GHz 4.295 dBm
1 f 2.479 830 GHz 4.294 dBm
Freq Offset
0 Hz|
IMSG STATUS
n /4 DQPSK test result
Frequency Carrier Frequency Separation Result
MHz kHz
2402 1005 Pass
2441 1005 Pass
2480 1000 Pass
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE!INT] ALIGN AUTO OL:3:41PMMar09, 2017 [ _ ]
Eenter Freq 2.402500000 GHz ) Avg Type: Log-Pwr TRACE[TT 545 6 Frequency
PNO: Wide G 11ig: Free Run T |P A
IFGain:Low #Atten: 30 dB DET
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.402 850 GHz
10 dBidiv__ Ref 5.19 dBm -4.942 dBm
o9 i 92
A / A Center Freq||
148 N o 2.402500000 GH
e R 8 Z|
-24.8 JJI/-'\'
ETY ™
n . StartFreqff
2.401000000 GHz
-54.8
548
746 StopFreq|
848 2.404000000 GHz
Center 2.402500 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
FUNC E Auto Man
2.401 845 GHz 4.807 dBm
2.402 850 GHz 4.942 dBm
Freq Offset
0 Hz|
IMSG STATUS
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Carrier Frequency Separation

Agilent Spectrum Analyzer - Swept SA
RF S0&  AC SENSE:INT)| ALIGH AUTO 01:40:15 PM Mar 09, 2017
TRacE| Frequency

RL
[Center Freq 2.441500000 GHz

Avg Type: Log-Pwr 3456
YT Trig: Free Run TYPE |11
.'E’é‘;;.}':"ﬂ.?i,‘:’ Atten: 30 dB oerp PRFF P
ot Ofeot05 dB MKr2 2.441 850 GHZ Auto Tune
10 dBidiv__ Ref 6.11 dBm -3.978 dBm
Log T .2
s / a—— Center Freq||
139 7 — SAT 2.441500000 GHz,
-23.9 ./f
-33.9
. e StartFreq|
2.440000000 GHz
539
3.9
739 StopFreq(f
39 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kiz
FUNCT] JAuto Man
1N f 2.440 845 GHz 3.887 dBm
N f 2.441 850 GHz 3978 dBm
‘3‘ Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA
RF S0Q  AC SEMSE!INT] ALIGH AUTO 01:43:10PM Mar 09, 2017
Ic TRACE| Frequency

RL
enter Freq 2.479500000 GHz

Avg Type: Log-Pwr 3456
W Trig: Free Run T
Iiggiﬂg:(:) #Atten: 30 dB DETlP PRPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.479 830 GHz
10 dBidiv__ Ref 8.10 dBm -1.540 dBm
Log Dz
-1.90
/\N\m‘ N Center Freqj
13 pvrg T v 2.479500000 GHz|
-219
[
31 \
na s, StartFreq|
2.478000000 GHz|
519
519
714 StopFreq|
B 2.481000000 GHz
Center 2.479500 GHz Span 3.000 MHz oF St
ep
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
|Auto Man
2.478 850 GHz -1.964 dBm
2.479 830 GHz 1540 dBm
3 Freq Offset
5 0 Hz|
[
7
8
9
10
11
12
IMSG STATUS
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8- DPSK test result

Frequency Carrier Frequency Separation Result
MHz kHz
2402 995 Pass
2441 996 Pass
2480 1000 Pass
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSEIINT] ALIGH AUTO 01:54:23 PM Mar 09, 2017 Fi
[Center Freq 2402500000 GHz | Trig:Free Run Avg Type: Log-Pwr i EEEEE requency
toimtoe ™ phn:30 4B verlP PR PP
Auto Tune,
Mkr2 2.402 845 GHz
Ref Offset 0.5 dB
10 dBidiv Reef 4.5996 dBm -4.795 dBm
Log '2
s Center Freq
50 A Sa o NN 2.402500000 GHz,
<250 —j_’, ’V\-\
350 S
0 StartFreqff
2.401000000 GHz
-55.0
50
750 StopFreq|
3 2.404000000 GHz

Center 2.402500 GHz

Span 3.000 MHz

Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 30&;?}3_‘2
|Auto Man
2.401 850 GHz -4.780 dBm
2.402 845 GHz -4.795 dBm
3 Freq Offset
5 0 Hz|
[
7
8
9
10
11
12

STATUS

Agilent Spectrum Analyzer - Swept SA
RF S0&  AC SENSE:INT)| ALIGH AUTO 02:00:45 PM Mar 09, 2017
TRacE| € Frequency

RL
[Center Freq 2.441500000 GHz

Avg Type: Log-Pwr 345
YT Trig: Free Run TYPE |11
.'E’é‘;;.}':"ﬂ.?i,‘:’ Atten: 30 dB oerp PRFF P
ot Ofeot05 dB MKkr2 2.441 845 GHZ Auto Tune
10 dBidiv__ Ref 5.91 dBm -3.866 dBm
Log '2
A 7 Non ] Center Freq||
-4 ~7 2.441500000 GHz
-24.1
=g
341 \\
s e StartFreq|
2.440000000 GHz
541
641
741 StopFreq(f
841 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kiz
FUN IDTH FUNCTION VALLE [Auto Man
1N 1 f 2.440 850 GHz 3.905 dBm
N 1 f 2.441 845 GHz 3.866 dBm
‘3‘ Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
IMSG STATUS
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Carrier Frequency Separation

Agilent Spectrum Analyzer - Swept SA
F S0Q  AC SENSE!INT) ALIGNAUTO 02:02:47 PM Mar 09, 2017
€ Avg Type: Log-Pwr TAE[T 556 Frequency

RL Rl
enter Freq 2.479500000 GHz i
PNO: Wide G 11ig: Free Run T |P A
IFGain:Low #Atten: 30 dB DET
et Ofect 05 db MKr2 2.479 850 GHzZ Auto Tune
10 dBidiv__ Ref 8.11 dBm -1.894 dBm
Log ’2
189 / A S Center Freqj
e /L/ = 2.479500000 GHz|
-219
Wl
319
s - StartFreq|
2.478000000 GHz
519
519
714 StopFreq|
B 2.481000000 GHz
Center 2.479500 GHz Span 3.000 MHz oF St
ep
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
[MRRLMODELTRCTSCLL % [ v [ _FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE Auto Man
N 1 f 2.478 850 GHz -1.807 dBm
N 1 f 2.479 850 GHz 1.894 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
IMSG STATUS

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
= 15
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Number of hopping frequencies

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

Number of hopping frequencies Result
79 Pass

:2401.809MHz
:12480.160MHz

LR T TR T T AT R TR

4100 24200 2430.0 24400 24500 2460.0 24700
(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 815.247(a)(1)(iii) & RSS-210 A8.1(c) 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.

Dwell time
The maximum dwell time shall be 0.4 s.
We test Low frequency, middle frequency and high frequency, only worse case recorded in the

report.

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.
The maximum number of hopping channels in 31.6s =106.67

Test Result
Modulation Reading Total Test Result Limit Result
(ms) Hops (ms) (ms)
GFSK 2.880 106.67 307 < 400 Pass
8DPSK 2.890 106.67 308 < 400 Pass
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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.
5. Here the worst GFSK modulation mode was used to show compliance.
Limit
Frequency Range Limit (dBc)
MHz
30-25000 -20
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Spurious RF conducted emissions

2402MHz

Agilent Spectrum Analyzer - Swept SA
F S0&  AC SENSE:INT)| ALIGH AUTO 02:38:08 PM Mar 08, 201

RL Rl
[Center Freq 12.515000000 GHz

]

PNO: Fast ()
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr TRACE
TYPE
DET!

3454
11 e
FPPPPPH

Ref Offset 0.5 dB
Ref 3.27 dBm

Mkr1 2.402 2 GHZ
-6.735 dBm

10 dBidiv
Log 1
673

-1B7

-2B.7

-26.74 ol

367

67

3

567
BB.7

-IB7

867

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.39 5 (40001 pts

g = | v | Fmciow ] fncio
24022 GHz £.735 dBm

95935 GHz £0.348 dBm

243758 GHz 51795 dBm

STATUS

2441MHz

Agilent Spectrum Analyzer - Swept SA
F S0&  AC SENSE:INT)| ALIGH AUTO 11:47:29 AM Mar 03, 201

RL Rl
[Center Freq 12.515000000 GHz

Avg Type: Log-Pwr TRACE 2454
PNO: Fast (50 Trig: Free Run TVPE 141 byttt
IFGain:Low #Atten: 30 dB perfP PPPP H
Mkr1 2.441 5 GHZ
Ref Offset 0.5 dB
10 dBidiv__Ref 5.21 dBm -4.790 dBm
Log 1
479
EFE}
248 SEEEEEN |
348
416 "3
E48 A2
48
7458
A48
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz

[ s [ v ]

N 1 24415 GHz -4.790 dBm
N 1 7.3212 GHz £60.497 dBm
N 1 245256 GHz 51.824 dBm

FUNCTIC

Sweep 2.39 5 (40001 pts

FUMCT E

STATUS
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Spurious RF conducted emissions

2480MHz

Agilent Spectrum Analyzer - Swept SA
50 @ SENSE:INT| ALIGH AUTO 11:51:33 AM Mar 03, 201
1 Avg Type: Log-Pwr TRacE]] - 345 4

RL RF AC
[Center Freq 12.515000000 GHz

IFGain:Low

11 e
FPPPPPH

n Trig: Free Run TYPE
PNO: Fast 50
#Atten: 30 dB DET

Ref Offset 0.5 dB

10 dBidiv__ Ref 7.10 dBm
Log

Mkr1 2.480 2 GHZ
-2.899 dBm

1
290

-128

-229

2200 el

328

429

5249 3

29
728

529

Start 30 MHz
Res BW 100 kHz

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.39 5 (40001 pts

N f 2.4802 GHz
N 1 f 4.949 1 GHz
N 1 f 216540 GHz

NV OIEWN

< v ____[ _FUNCTON [ FUNCTIO
-2.899 dBm

£63.134 dBm

51.321 dBm

=
@
o

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.
5 Here the worst GFSK modulation mode was used to show compliance.
Limit:

According to §15.247(d) & 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:

Agilent Spectrum Analyzer - Swept SA
RF S0GQ  AC SENSE:INT| ALIGH AUTO 05:12:21 PM Mar 03, 201
1 Avg Type: Log-Pwr TRacE[] - 345 4

2400013 GHz (A) -36.651 dBm

RL
[Center Freq 2.351500000 GHz Trig: Free Run jvad
.Eé‘;’i;m 57 yatten: 30 dB oer|P FRFF A
Mkr1 2.401 867 GH
Ref Offset 0.5 dB

10 dBidiv__ Ref 5.20 dBm -4.803 dBl':l
Log ’
480

-14.8 ﬂl
248 -24 80 d r]
-34.8 I P .r
ol muurt‘ﬁ
4G - il | I{“ n AUI)ﬂ ™

AR AR~ IR Yooy L m L s A P A v NG (P R

B4

748

848

Start 2.30000 GHz Stop 2.40300 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts
Uk
2401867 GHz {A) 4.803 dBm
2.390 022 GHz 52,174 dBm

STATUS

Agilent Spectrum Analyzer - Swept SA
F S0&  AC SENSE:INT)| ALIGH AUTO 05:14:45 PM Mar 03, 201
Avg Type: Log-Pwr TRACE 3454

RL Rl
[Center Freq 2.489500000 GHz

T & e 3048 ey
Mkr1 2.479 861 GHZ
Ref Offset 0.5 dB
E%gBldiv Ref 8.91 dBm -1.094 dBm|
‘1
-1.09
o \\Hﬁ\
211 = SSEEEEN |
-311 \ 2 :
r R LN A ST 4 uﬂ AN
. el T T I
o AN Sl o ot nnt S Vo]
11
811
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz

[ = ] v ] Fmciow ]

N 1 (&) 2479861 GHz (A) -1.084 dBm
N 1 f 2483515 GHz -36.917 dBm
N 1 f (&) 2491432 GHz (A) -33.372 dBm

Sweep 2.07 ms (1001 pts

FUMCT E

STATUS
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9.9 Spurious radiated emissions for transmitter

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
EMC_SZ_FR_21.00 FCC TUOV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 35 of 38

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
Release 2014-03-20 Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



Report Number: 68.920.17.008.01

E

Spurious radiated emissions for transmitter

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:

Transmitting Mode GFSK Modulation 2402MHz Test Result

Frequency ETS\Z?” Polarization Limit Detector | Margin | Result
MHz dBuV/m dBpV/m dBuV/m
159.7844 29.97 Horizontal 43.50 QP 13.53 Pass
239.9873 28.42 Horizontal 46.00 QP 17.58 Pass
440.1963 35.30 Horizontal 46.00 QP 10.70 Pass
520.8881 36.53 Horizontal 46.00 QP 9.47 Pass
356.6757 30.99 Vertical 43.50 QP 15.01 Pass
520.8881 32.44 Vertical 46.00 QP 13.56 Pass
601.4265 33.36 Vertical 46.00 QP 12.64 Pass
752.7432 32.14 Vertical 46.00 QP 13.86 Pass
14121.439 46.11 Horizontal 74.00 PK 27.89 Pass
14121.439 45.11 Vertical 74.00 PK 28.89 Pass
Transmitting Mode GFSK Modulation 2441MHz Test Result
Frequency ET:\Z?” Polarization Limit Detector | Margin | Result
MHz dBuV/m dBuV/m dBuV/m
14121.439 45.39 Horizontal 74.00 PK 28.61 Pass
14115.442 4441 Vertical 74.00 PK 29.59 Pass
Transmitting Mode GFSK Modulation 2480MHz Test Result
Frequency ET'eSVSé:)n Polarization Limit Detector | Margin | Result
MHz dBuV/m dBuV/im dBuV/m
14133.433 44.39 Horizontal 74.00 PK 29.61 Pass
14115.442 45.80 Vertical 74.00 PK 28.20 Pass
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10 Test Equipment List

List of Test Instruments

E

Test Equipment Manufacturer Model No Serial No Cal. Date C?Dlé?eue
SIGNAL ANALYZER R&S FSV40 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 | gy AR7BECK |  BBHA9120D 452 2017.01.29 | 2018.01.28
Antenna
SHF-EHF Horn SCHWARZBECK BBHA9170 BBH231703 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. ltem 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-30MHz) +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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