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1 TEST RESULT CERTIFICATION 
 

Applicant: 
CHINA ELECTRONICS SHENZHEN COMPANY 
33F,Tower A,Electronic Science and Technology Building,2070 Shennan 
Zhonglu,Futian District Shenzhen 

Manufacturer: 
CHINA ELECTRONICS SHENZHEN COMPANY 
33F,Tower A,Electronic Science and Technology Building,2070 Shennan 
Zhonglu,Futian District Shenzhen 

Product Description: Bluetooth speaker 

Model Number: X6, Thunder 

File Number: ES151123040E 

Date of Test: November 23, 2015 to December 14, 2015 

 
Measurement Procedure Used: 

 

APPLICABLE STANDARDS 

STANDARD TEST RESULT 
FCC 47 CFR Part 2, Subpart J,June 11,2015 
FCC 47 CFR Part 15, Subpart C,May 9,2015 

PASS 

 
The above equipment was tested by EMTEK (SHENZHEN) CO., LTD. The test data, data evaluation, test 
procedures, and equipment configurations shown in this report were made in accordance with the 
procedures given in ANSI C63.10 (2013) and the energy emitted by the sample EUT tested as described in 
this report is in compliance with the requirements of FCC Rules Part 2 and Part 15.247 
 
The test results of this report relate only to the tested sample identified in this report. 
 
 
 

Date of Test : November 23, 2015 to December 14, 2015 

Test by :  
 Andy Wei /Tester 

Prepared by : 

 
 
 
 

 Joe Xia/Editor 

 

 

 
Approve & Authorized Signer : Lisa Wang/Manager 
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2 EUT TECHNICAL DESCRIPTION 
 

Characteristics Description 

Data Rate 
1Mbps for BT V3.0 GFSK modulation 
2Mbps for BT V3.0 pi/4-DQPSK modulation 
3Mbps for BT V3.0 8DPSK modulation 

Modulation: 
GFSK modulation for BT V3.0 (1Mbps) 
pi/4-DQPSK modulation for BT V3.0 (2Mbps) 
8DPSK modulation for BT V3.0 (3Mbps) 

Operating Frequency 

Range(s): 
2402-2480MHz 

Number of Channels: 79 channels 

Transmit Power Max: -5.630dBm 

Antenna Type : Integral Antenna 

Antenna Gain: 0 dBi; 

Power supply: 
SA/12PA/05FJP050200 
Input:100-240V~50/60Hz 0.5A 
Output: 5.0V  2A 

Temperature Range -10°C ~ +55°C 

Note: for more details, please refer to the User’s manual of the EUT. 
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3 SUMMARY OF TEST RESULT 
 
FCC Part Clause Test Parameter Verdict Remark 
15.247(a)(1) 20 dB Bandwidth PASS  
15.247(a)(1) Carrier Frequency Separation PASS  
15.247(a)(1) Number of Hopping Frequencies PASS  
15.247(a)(1) Average Time of Occupancy (Dwell Time) PASS  
15.247(b)(1) Maximum Peak Conducted Output Power PASS  
15.247(c) Conducted Spurious Emissions PASS  
15.247(d) 
15.209 

Radiated Spurious Emissions 
PASS  

15.207 Conducted Emission PASS  
15.247(b) Antenna Application PASS  
NOTE1:  N/A (Not Applicable) 
 
 
 
 
RELATED SUBMITTAL(S) / GRANT(S): 
 
This submittal(s) (test report) is intended for FCC ID: 2AAQFX6 filing to comply with Section 15.247 of the 
FCC Part 15, Subpart C Rules. 
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4 TEST METHODOLOGY 

4.1  GENERAL DESCRIPTION OF APPLIED STANDARDS 

According to its specifications, the EUT must comply with the requirements of the following standards: 
FCC 47 CFR Part 2, Subpart J 
FCC 47 CFR Part 15, Subpart C 
DA 00-705 

4.2  MEASUREMENT EQUIPMENT USED 

4.2.1 Conducted Emission Test Equipment 

EQUIPMENT 
TYPE 

MFR MODEL 
NUMBER 

SERIAL 
NUMBER 

LAST 
CAL. 

Due CAL. 

Test Receiver Rohde & Schwarz ESCS30 828985/018 05/16/2015 05/15/2016 

L.I.S.N. Schwarzbeck NNLK8129 8129203 05/16/2015 05/15/2016 

50�
  Coaxial Switch Anritsu MP59B M20531 N/A 05/15/2016 

Pulse Limiter Rohde & Schwarz ESH3-Z2 100006 05/16/2015 05/15/2016 

Voltage Probe Rohde & Schwarz TK9416 N/A 05/16/2015 05/15/2016 

I.S.N Rohde & Schwarz ENY22 1109.9508.02 05/16/2015 05/15/2016 

4.2.2 Radiated Emission Test Equipment 

EQUIPMENT 
TYPE 

MFR MODEL 
NUMBER 

SERIAL 
NUMBER 

LAST CAL. Due CAL. 

EMI Test Receiver Rohde & Schwarz ESU 1302.6005.26 05/16/2015 05/15/2016 
Pre-Amplifier HP 8447D 2944A07999 05/16/2015 05/15/2016 
Bilog Antenna Schwarzbeck VULB9163 142 05/16/2015 05/15/2016 
Loop Antenna ARA PLA-1030/B 1029 05/16/2015 05/15/2016 
Horn Antenna Schwarzbeck BBHA 9170 BBHA9170399 05/16/2015 05/15/2016 
Horn Antenna Schwarzbeck BBHA 9120 D143 05/16/2015 05/15/2016 

Cable Schwarzbeck AK9513 ACRX1 05/16/2015 05/15/2016 
Cable Rosenberger N/A FP2RX2 05/16/2015 05/15/2016 
Cable Schwarzbeck AK9513 CRPX1 05/16/2015 05/15/2016 
Cable Schwarzbeck AK9513 CRRX2 05/16/2015 05/15/2016 

4.2.3 Radio Frequency Test Equipment 

EQUIPMENT 
TYPE 

MFR MODEL 
NUMBER 

SERIAL 
NUMBER 

LAST 
CAL. 

Due CAL. 

Spectrum Analyzer Agilent E4407B 88156318 05/16/2015 05/15/2016 
Power meter Anritsu ML2495A 0824006 05/16/2015 05/15/2016 
Power sensor Anritsu MA2411B 0738172 05/16/2015 05/15/2016 

Signal Analyzer Agilent N9010A My53470879 05/16/2015 05/15/2016 

Remark:  Each piece of equipment is scheduled for calibration once a year. 
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4.3  DESCRIPTION OF TEST MODES 

The EUT has been tested under its typical operating condition.  
The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions 
requirement and operating in a manner which intends to maximize its emission characteristics in a 
continuous normal application. 
 
The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for the 
purpose of the measurements. 

Test of channel included the lowest and middle and highest frequency to perform the test, then record on this 
report. 

Those data rates (1Mbps for Bluetooth V3.0 GFSK modulation; 2Mbps for Bluetooth V3.0 pi/4-DQPSK 
modulation; 3Mbps for Bluetooth V3.0 8DPSK modulation ) were used for all test. 

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous 
transmitting and receiving mode is programmed. 

 
Frequency and Channel list for Bluetooth V3.0: 
 

Channel 
Frequency 

(MHz) 
Channel 

Frequency 
(MHz) 

Channel 
Frequency 

(MHz) 
0 2402 39 2441 … … 
1 2403 40 2442 76 2478 
2 2404 41 2443 77 2479 
… … … … 78 2480 

Note: fc=2402MHz+(k-1)�h 1MHz  k=1 to 79 
 
 
Test Frequency and channel for Bluetooth V3.0: 
 

Lowest Frequency  Middle Frequency  Highest Frequency 

Channel 
Frequency 

(MHz) 
Channel 

Frequency 
(MHz) 

Channel 
Frequency 

(MHz) 
0 2402 39 2441 78 2480 
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5 FACILITIES AND ACCREDITATIONS 

5.1  FACILITIES 

All measurement facilities used to collect the measurement data are located at 

Bldg 69, Majialong Industry Zone District, Nanshan District, Shenzhen, China 
The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.10 and CISPR 
Publication 22. 

5.2 LABORATORY ACCREDITATIONS AND LISTINGS 
Site Description   
EMC Lab. : Accredited by CNAS, 2013.10.29 

The certificate is valid until 2016.10.28 
The Laboratory has been assessed and proved to be in compliance 
with CNAS-CL01: 2006(identical to ISO/IEC17025: 2005)  
The Certificate Registration Number is L2291 
 

 : Accredited by TUV Rheinland Shenzhen, 2010.5.25 
The Laboratory has been assessed according to the requirements 
ISO/IEC 17025. 

 : Accredited by FCC, July 24, 2013 
The Certificate Registration Number is 406365. 

 : Accredited by FCC, April 17, 2013 
The Certificate Registration Number is 709623. 

 : Accredited by Industry Canada, November 29, 2012 
The Certificate Registration Number is 4480A-2 
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6 TEST SYSTEM UNCERTAINTY 

The following measurement uncertainty levels have been estimated for tests performed on the 
apparatus: 

Parameter Uncertainty 
Radio Frequency ±1x10^-5 
Maximum Peak Output Power Test ±1.0dB 
Conducted Emissions Test ±2.0dB 
Radiated Emission Test ±2.0dB 
Occupied Bandwidth Test ±1.0dB 
Band Edge Test ±3dB 
All emission, radiated ±3dB 
Antenna Port Emission ±3dB 
Temperature ±0.5��  
Humidity ±3% 

 
Measurement Uncertainty for a level of Confidence of 95% 
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7 SETUP OF EQUIPMENT UNDER TEST 

7.1  RADIO FREQUENCY TEST SETUP 1 
The Bluetooth V3.0 component’s antenna ports(s) of the EUT are connected to the measurement instrument 
per an appropriate attenuator. The EUT is controlled by PC/software to emit the specified signals for the 
purpose of measurements.  

 

7.2 RADIO FREQUENCY TEST SETUP 2 
The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the 
standards: ANSI C63.10. The test distance is 3m.The setup is according to the requirements in Section 
13.1.4.1 of ANSI C63.10-2013  and CAN/CSA-CEI/IEC CISPR 22. 

Below 30MHz�Ö 

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the 
antenna (loop antenna). The Antenna should be positioned with its plane vertical at the specified distance 
from the EUT and rotated about its vertical axis for maximum response at each azimuth about the EUT. The 
center of the loop shall be 1 m above the ground. For certain applications, the loop antenna plane may also 
need to be positioned horizontally at the specified distance from the EUT. 

Above 30MHz�Ö 

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the 
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable 
azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, 
and the receive antenna has two polarizations Vertical (V) and Horizontal (H).  
 (a) Radiated Emission Test Set-Up, Frequency Below 30MHz 
 

 
 
(b) Radiated Emission Test Set-Up, Frequency Below 1000MHz 
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(c) Radiated Emission Test Set-Up, Frequency above 1000MHz 
 

 

7.3 CONDUCTED EMISSION TEST SETUP 
The mains cable of the EUT (Bluetooth Speaker) must be connected to LISN. The LISN shall be 
placed 0.8 m from the boundary of EUT and bonded to a ground reference plane for LISN 
mounted on top of the ground reference plane. This distance is between the closest points of the 
LISN and the EUT. All other units of the EUT and associated equipment shall be at least 0.8m 
from the LISN.  
Ground connections, where required for safety purposes, shall be connected to the reference 
ground point of the LISN and, where not otherwise provided or specified by the manufacturer, 
shall be of same length as the mains cable and run parallel to the mains connection at a 
separation distance of not more than 0.1 m.  
According to the requirements in Section 13.1.4.1 of ANSI C63.10-2013 Conducted emissions 
from the EUT measured in the frequency range between 0.15 MHz and 30 MHz using CISPR 
Quasi-Peak and average detector mode. 

 
 
 
 
Notes:   
1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during 

the test. 

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the 
intended use. 



 
 
 
 

TRF No.

 
8 FR

8.1 S
 
Accordi
system 
used eq
match t
synchro
 
(g) Fre
during e
designe
continuo
comply 
minimum
 
(h) The
system 
and ada
hopping
individu
 

8.2 E
 

The c
The hop
master;
is divide
to differ
 
  The p
outputs 
The seq
ones. N
Length 
Longest
 

:FCC 15.247/

REQUENC

Standard A p

ng to FCC P
hopping rate

qually on the
the hopping 
onization with

equency hop
each transmi
ed to comply
ous data (or
with the de

m number of

e incorporati
to recognize

apts its hops
g systems in 
al hopping fr

EUT Pseud o

channel is re
pping seque
 the phase in
e into time sl
rent RF hop f

pseudorando
are added i

quence begin
Number of sh

of pseudo-ra
t sequence o

/A           

CY HOPPIN

pplicable 

Part 15.247(a
e from a pse
e average by
channel ban

h the transmi

pping spread 
ission. Howe
y with all of 
r information

efinition of a 
f hopping cha

ion of intellig
e other users
sets to avoid 
 any other m
requencies b

orandom Fr e

presented by
nce is uniqu
n the hoppin
ots where ea
frequencies. 

om sequence
n a modulo-
ns with the f
ift register st

andom seque
of zeros: 8 (n

            

NG SYSTE

a)(1), The sy
eudo random
y each trans
ndwidths of 
itted signals.

spectrum sy
ever, the syst
the regulatio

n) stream. In
frequency h

annels speci

gence within 
s within the s

hopping on 
manner for th
by multiple tra

equenc y Ho

y a pseudo-r
ue for the pic
g sequence 
ach slot corre
The normal 

e may be ge
-two addition
irst ONE of 9
tages: 9 
ence: 29-1 =
non-inverted 

   Page 12 o

EM REQUI

ystem shall h
mly ordered li
smitter. The 
their corres

. 

ystems are no
tem, consisti
ons in this s

n addition, a 
hopping syst
ified in this s

a frequency
spectrum ban

occupied ch
he express p
ansmitters is

ppin g Sequ

random hopp
conet and is 
is determine
esponds to a
hop is 1 600

enerated in a
n stage, and 
9 consecutiv

 524 bits  
signal) 

of 63         

IREMENTS

hop to chann
st of hopping
system rece
ponding tran

ot required to
ing of both th
section shou

system emp
tem and mu
ection. 

y hopping sp
nd so that it 
hannels is pe
purpose of a
s not permitte

ence   

ping sequenc
determined 

ed by the Blu
an RF hop fre
0 hops/s. 

a nine-stage 
the result is 

ve ONEs; i.e.

       Repor

S 

nel frequenc
g frequencie
eivers shall h
nsmitters and

o employ all 
he transmitte
uld the trans
ploying shor
st distribute 

pread spectru
individually a
ermitted. The
voiding the s
ed. 

ce hopping th
by the Bluet

uetooth clock
equency. Co

shift registe
fed back to 

. the shift reg

rt No.: ES1511

 

Acce

cies that are 
es. Each freq
have input b
d shall shift 

available ho
er and the rec
mitter be pre
rt transmissio

its transmis

um system t
and indepen
e coordinatio
simultaneous

hrough the 7
tooth device 
k of the mast
onsecutive ho

er whose 5th
the input of 

gister is initia

123040E Ver.

ess to the World 

selected at t
quency must 
bandwidths th

frequencies

pping chann
ceiver, must 
esented with
on bursts m
ssions over t

hat permits t
dently choos

on of frequen
s occupancy

9 RF channe
address of t

ter.The chan
ops correspo

h and 9th sta
f the first stag
alized with n

 

1.0 

the 
be 

hat 
s in 

els 
be 

h a 
ust 
the 

the 
ses 
ncy 
y of 

els. 
the 
nel 

ond 

age 
ge. 
ine 








































































































