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TEST REPORT DECLARE

Applicant

Evervictory Electronic Company Limited

Address

Chu-Chi Management District, Hu-men Town, Dong Guan
City, Guang Dong Province, P.R.China

Equipment under Test

Cooler Amplified BT speaker System

Test Model No COOLER-445

Serial Model N/A

FCCID TZ8-COOLER445

Manufacturer Evervictory Electronic Company Limited

Address Chu Chi Management District, Hu Men Town, Dong-Guan City,

Guang-Dong Province, P.R.China

We Declare:

and completeness of these tests.

Test Standard Used: FCC Rules and Regulations Part 15 Subpart C: 2016.
Test procedure used: ANSI C63.10-2013 , DA 00-705, ANSI C63.4-2014

The equipment described above is tested by ATT Product Service Co., Ltd. and in the configuration
tested the equipment complied with the standards specified above. The test results are contained

in this test report and ATT Product Service Co., Ltd. is assumed of full responsibility for the accuracy

After test and evaluation, our opinion is that the equipment provided for test compliance with the
requirement of the above FCC standards.

Report No:

16FBS09029 11

Date of Test:

2016-09-09 To 2016-09-20 |Date of Report:|2016/09/20

Note: This report applies to above tested sample only. This report shall not be reproduced in parts
without written approval of ATT Product Service Co., Ltd.

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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1. SUMMARY OF TEST RESULTS

The EUT have been tested according to the applicable standards as referenced below.

Description of Test ltem Standard Results
20dB Bandwidth FCC Part 15: 15.247(a)( 1) PASS
Carrier Frequency Separation Test FCC Part 15: 15.247(a)( 1) PASS
Number Of Hopping Frequency FCC Part 15: 15.247(a)( 1) (iii) PASS
Dwell Time Test FCC Part 15: 15.247(a)( 1) (iii) PASS
Maximum Output Power FCC Part 15: 15.247(b)(1) PASS
Radiated Spurious Emissions FCC Part 15.247(c) PASS
Band Edge Emission FCC Part 15.205 PASS
Antenna requirement FCC Part 15: 15.203 PASS
Conducted Emission FCC Part 15.207 PASS
ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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2. GENERAL TEST INFORMATION

2.1.DESCRIPTION OF EUT

EUT* Name . |Cooler Amplified BT speaker System
Model Number : |COOLER-445

Serial Model D INJA

Model Difference D INJA

EUT function description . |Please reference user manual of this device

Power supply : [12Vdc

Operation frequency . |2402-2480MHz

Modulation : |GFSK, m/4DQPSK,8DPSK

Antenna Type : |PCB antenna, maximum PK gain: O dBi

Date of Receipt : [2016/09/09

Sample Type . |Single production

2.2.ACCESSORIES OF EUT

Descrlptlop cii Manufacturer Model number SN
Accessories
Rechargeable Ao Neng 6-DZM-10 /
batteries
Speaker 1 TRACER TRG-495 /
Speaker 2 Enjoy PS-101 /
Iphone 6S Apple A1688 /
DC source LONG WEI TRP-3010D 020215651
2.3.ASSISTANT EQUIPMENT USED FOR TEST
Descr|.pt|on of Model number or EMC
Assistant Manufacturer \ SN
. Type Compliance
equipment
Notebook acer Aspire E1-472G FCC DoC /
ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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2.4.BLOCK DIAGRAM OF EUT CONFIGURATION FOR TEST

Radiated Spurious Emission Test

Rechargeable EUT —| Testjig Notebook —— AC mains
batteries

Conducted Emission Test

EUT

Iphone Speaker 1/2 [— DC source —» AC mains

EUT was connected to control to a special test jig provided by manufacturer which has a Micro USB
connector to connect to Notebook, and the Notebook will run a special test software to control EUT work in
Continuous TX mode, and select test channel, wireless mode and data rate.

Remark: GFSK,8DPSK,1/4DQPSK all these modulation all have been tested , GFSK is found as worst
case and only reported for radiated emission.

Tested mode, channel, and data rate information
Mode data rate (Mpbs) Channel Frequency
(see Note) (MHz)
1 Low :CHO 2402
GFSK 1 Middle: CH39 2441
1 High: CH78 2480
2 Low :CHO 2402
m/4DQPSK 2 Middle: CH39 2441
2 High: CH78 2480
3 Low :CHO 2402
8DPSK 3 Middle: CH39 2441
3 High: CH78 2480
Note: According exploratory test, EUT will have maximum output power in those data rate, so
those data rate were used for all test.

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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2.5.TEST ENVIRONMENT CONDITIONS

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

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

2.6.MEASUREMENT UNCERTAINTY

Test ltem Uncertainty
Uncertainty for Conduction emission test 2.44dB
Uncertainty for Radiation Emission test (9KHz-30MHz) 3.21dB

Uncertainty for Radiation Emission test 3.42 dB (Polarize: V)

(30MHz-200MHz) 3.52 dB (Polarize: H)

Uncertainty for Radiation Emission test 3.52 dB (Polarize: V)

(200MHz-1GHz) 3.54 dB (Polarize: H)

Uncertainty for Radiation Emission test 4.20 dB (Polarize: V)

(1GHz to 25GHz) 4.20 dB (Polarize: H)
Uncertainty for radio frequency 1x10-9
Uncertainty for conducted RF Power 0.65dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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3.20dB BANDWIDTH
3.1.TEST EQUIPMENT
ltem | Equipment Manufacturer Model No. Serial No. Cal Due. Cal. Interval
1 | Spectrum KEYSIGHT N9O10A  |MY55150427| 2017/05/05 1 Year
analyzer
2 Attenuator Mini-Circuits BW-S10W2 101109 2016/12/19 1 Year
3 RF Cable Micable C10-01-01-1 100309 2016/12/19 1 Year
3.2.BLOCK DIAGRAM OF TEST SETUP
Spectrum EUT and
P Attenuator Assistant System
Analyzer
3.3.LIMITS

(1)
()
@)
(4)

No limit requirement.

3.4.TEST PROCEDURE

Set the spectrum analyzer as follows:

Configure EUT and assistant system according clause 2.4 and 3.2.
Connect EUT’s antenna output to spectrum analyzer by RF cable.

Configure EUT work in test mode as stated in clause 2.4.

RBW: 30KHz
VBW: 100KHz
Detector Mode: Peak
Sweep time: auto
Trace mode: Max hold

(5)  Allow the trace to stabilize, measure the maximum width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower frequencies) that

are attenuated by 20 dB relative to the maximum level measured in the fundamental emission.

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.

Phone: 86-769-8509 8000; Fax: 86-769-8509 8777

E-mail:att@attps.cn
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3.5.TEST RESULT

Frequency 20dB Bandwidth
Mode (MHz) (MHz) Result
2402 1.029 Pass
SRl 2441 1.027 Pass
2480 1.024 Pass
2402 1.308 Pass
m/4-DQPSK 2441 1.332 Pass
2480 1.332 Pass
2402 1.297 Pass
8DPSK 2441 1.299 Pass
2480 1.300 Pass
3.6.0RIGINAL TEST DATA
GFSK
[ Key;lght Spectrum Analyzer - Occupied BIW =0

RF | 500 AC SENSE:INT| | ALIGN AUTO \ 02:07:25PM Sep 10, 2016
Center Freq: 2.402000000 GHz Radio $td: None
=] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Center 2.402 GHz Span 3 MHz
#VBW 100 kHz Sweep 4.133 ms

Occupied Bandwidth Total Power 11.0 dBm
918.26 kHz

Transmit Freq Error -2.277 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.029 MHz x dB -20.00 dB

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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BE Keysight Spectrum Ana\yze :rupled BW (= =R
RL RF | Q SENSE:INT] ALIGN AUTO | 02:07:46PM Sep 10, 2016
Center Freq: 2.441000000 GHz Radio Std: None
) Trig: FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

#VBW 100 kHz Sweep 4.133 ms

Occupied Bandwidth Total Power 10.3 dBm
916.86 kHz

Transmit Freq Error -1.423 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.027 MHz x dB -20.00 dB

IMSG STATUS

===
SENSE:INT| | ALIGN AUTO \ 02:08:01PM Sep 10,2016
Center Freq: 2.480000000 GHz Radio $td: None
) Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

#VBW 100 kHz Sweep 4.133 ms

Occupied Bandwidth Total Power 9.80 dBm
916.46 kHz

Transmit Freq Error -1.449 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.024 MHz x dB -20.00 dB

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.

Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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M/4-DQPSK

B Keysight Spectrum Ana\yzer Occuplad BW

e s

RL RF 0Q SENSE:INT] ALIGN AUTO ‘

02:08:29PM Sep 10, 2016

Center Freq: 2.402000000 GHz
—— Trig: Free Run Avg|Hold:>10/10
oo
#IFGain:Low #Atten: 20 dB

#VBW 100 kHz

Occupied Bandwidth Total Power 8.51 dBm
1.3881 MHz

Transmit Freq Error 44.450 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.308 MHz x dB -20.00 dB

Radio $td: None

Radio Device: BTS

IMSG STATUS

B Keysight Spectrum Analyzer - Occupied BW

[

RL RF [500 AC SENSE:INT| ALIGN AUTO [

02:08:49PM Sep 10,2016

Center Freq: 2.441000000 GHz
) Trig: FreeRun Avg|Held:>10/10
#IFGain:Low #Atten: 20 dB

#VBW 100 kHz

Occupied Bandwidth Total Power 7.83 dBm
1.3302 MHz

Transmit Freq Error 22.627 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.332 MHz x dB -20.00 dB

Radio Std: None

Radio Device: BTS

IMEG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn
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BE Keysight Spectrum Analyzer - Occupied BW

e s

RL RF 50 ¢ AC SENSE:INT] ALIGN AUTO ‘

02:09:05PM Sep 10, 2016

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz
) Trig: FreeRun Avg|Hold:>10/10

#IFGain:Low #Atten: 20 dB

#VBW 100 kHz

Occupied Bandwidth Total Power 7.29 dBm
1.3073 MHz

Transmit Freq Error 17.512 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.332 MHz x dB -20.00 dB

Radio $td: None

Radio Device: BTS

IMSG STATUS

8DPSK

BE Keysight Spectrum Analyzer - Occupied BW

[

RL RF [500 AC SENSE:INT| ALIGN AUTO [

02:09:25PM Sep 10,2016

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
) Trig: FreeRun Avg|Held:>10/10

#IFGain:Low #Atten: 20 dB

#VBW 100 kHz

Occupied Bandwidth Total Power 8.69 dBm
1.4407 MHz

Transmit Freq Error -47.220 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.297 MHz x dB -20.00 dB

Radio Std: None

Radio Device: BTS

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn
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BE Keysight Spectrum Analyzer - Occupied BW

e s

AC SENSE:INT] ALIGN AUTO ‘

RL RF 50 ¢

02:09:41PM Sep 10, 2016

[](] Center Freq: 2.441000000 GHz
) Trig: FreeRun Avg|Hold:>10/10

#IFGain:Low #Atten: 20 dB

#VBW 100 kHz

Total Power 8.02 dBm

Occupied Bandwidth
1.2972 MHz

-2.705 kHz % of OBW Power
1.299 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Radio $td: None

Radio Device: BTS

IMSG STATUS

(=R

RF | SENSE:INT| | ALIGN AUTO |

02:10:00PM Sep 10, 2016

q 2_4 Ce_nter Freq: 2.4BbDDDDDD GHz
) Trig: FreeRun Avg|Hold:>10/10

#IFGain:Low #Atten: 20 dB

Radio $td: None

Radio Device: BTS

#VBW 100 kHz

Total Power 7.50 dBm

Occupied Bandwidth
1.2688 MHz

-T24 Hz % of OBW Power
1.300 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Sweep 4.133 ms

IM SG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn
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4. CARRIER FREQUENCY SEPARATION TEST
4.1. TEST EQUIPMENT

ltem | Equipment Manufacturer Model No. Serial No. Cal Due. Cal. Interval
1 Spectrum KEYSIGHT N9O10A  |MY55150427| 2017/05/05 1 Year
analyzer
2 Attenuator Mini-Circuits BW-S10W2 101109 2016/12/19 1 Year
3 RF Cable Micable C10-01-01-1 100309 2016/12/19 1 Year

4.2. THE REQUIREMENT FOR SECTION 15.247(A)(1)

Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier frequencies separated|
by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier
frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mW. The
system shall hop to channel frequencies that are selected at the system hopping rate from a
pseudorandomly

ordered list of hopping frequencies. Each frequency must be used equally on the average by each
transmitter. The system receivers shall have input bandwidths that match the hopping channel bandwidths

of their corresponding transmitters and shall shift frequencies in synchronization with the transmitted signals

4.3.EUT CONFIGURATION ON MEASUREMENT

The equipment are installed on the emission measurement to meet the commission requirements and

operating regulations in a manner which tends to maximize its emission characteristics in normal application

4.4.OPERATING CONDITION OF EUT

(1) Setup the EUT and simulator as shown as Section 6.1.

(2) Turn on the power of all equipment.

(3) Let the EUT work in TX (Hopping on) modes measure it. The transmit frequency are 2402-2480MHz.
We select 2402MHz, 2441MHz, and 2480MHz TX frequency to transmit.

4.5. TEST PROCEDURE
(1) The transmitter output was connected to the spectrum analyzer through a low loss cable.
(2) .Set RBW of spectrum analyzer to 30 kHz and VBW to 100 kHz. Adjust Span to 2.5 MHz.
(3) Set the adjacent channel of the EUT maxhold another trace.

(4) Measurement the channel separation

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.

Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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4.6. TEST RESULT
GFSK
Frequency Channel Limit
Cigiine) (MHz) Separation(MHz) (MHz) el
>(2/3*20dB
Low 2402 0.995 Bandwidth) PASS
. >(2/3*20dB
Middle 2441 0.998 Bandwidth) PASS
. >(2/3*20dB
High 2479 1.003 Bandwidth) PASS
m/4DQPSK
Frequency Channel Limit
Clherimet (MHz) Separation(MHz) (MHz) RSl
>(2/3*20dB
Low 2402 1.003 Bandwidth) PASS
. >(2/3*20dB
Middle 2441 0.995 Bandwidith) PASS
. >(2/3*20dB
High 2479 0.995 Bandwidith) PASS
8DPSK
Frequency Channel Limit
Chene! (MHz) Separation(MHz) (MHz) Resul
>(2/3*20dB
Low 2402 1.003 Bandwidth) PASS
. >(2/3*20dB
Middle 2441 1.003 Bandwidth) PASS
. >(2/3*20dB
High 2479 1.000 Bandwidth) PASS
The spectrum analyzer plots are attached as below.
ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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GFSK

BE Keysight SpEL‘trum Ana\yzer SprtSA

SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Wide 0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 gBrdw Ref 10.00 dBm

Span 2.500 MHz
#VBW 100 kHz Sweep 2.667 ms (1001 pts)

IMSG STATUS

Bl Keysight Spectrum Analyzer - SwaptSA =R
RL | RF SENSE:INT] ALIGN AUTO ‘ 02:35:20PM SeDlD 2016
Avg Type: Log-Pwr
PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 dBidw Ref 10.00 dBm

Span 2.500 MHz
#VBW 100 kHz Sweep 2.667 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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B Keysight Spectrum Analyzer - SprtSA [E=n=R=E)
SENSE:INT] ALIGN AUTO 02:37:24 PM Sep 10,
Avg Type: Log-Pwr
PNO: Wide 0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Span 2.500 MHz
#VBW 100 kHz Sweep 2.667 ms (1001 pts)

IMSG STATUS

M/4-DQPSK

BN Keysight Spectrum Ana\yzer SweptSA =0
RL | RE SENSE:INT| ALIGN AUTO | 02:40:43 PM Sep 10, 2016
Avg Type: Log-Pwr
PNO: Wide 0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 dBrdiv. - Refl 10,00 dBm
o4

Span 2.500 MHz
#VBW 100 kHz Sweep 2.667 ms (1001 pts)

I MSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.

Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0



Report No.: 16FBS09029 11 19 of 56

B
SENSE:INT] ALIGN AUTO [ 02:39:33PM Sep 10, 2016
Avg Type: Log-Pwr
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 gBIdw Ref 10.00 dBm

#VBW 100 kHz Sweep 2.667 ms (1001 pts)

IMSG STATUS

BN Keysight Spectrum Ana\yzer SweptSA =0
RL | RE SENSE:INT| ALIGN AUTO | 02:38:42PM Sep 10, 2016
Avg Type: Log-Pwr
PNO: Wide 0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 dBrdiv. - Refl 10,00 dBm
o4

Span 2.500 MHz
#VBW 100 kHz Sweep 2.667 ms (1001 pts)

I MSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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8DPSK

BE Keysight SpEL‘trum Ana\yzer SWEptSA

SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Wide 0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 gBrdw Ref 10.00 dBm

Span 2.500 MHz
#VBW 100 kHz Sweep 2.667 ms (1001 pts)

I MSG STATUS

Bl Keysight Spectrum Ana\yzer SwaptSA =R
RL__ | Re ] SENSE:INT| ALIGN AUTO | 02:42:43PM SeDlD 2016
Avg Type: Log-Pwr
PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 dBidw Ref 10.00 dBm

Span 2.500 MHz
#VBW 100 kHz Sweep 2.667 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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BE Keysight Spectrum Analyzer - Swept SA e T
S .\c SENSE | [ aueNATO ] 02:43:51 PM Sep 10, 2016
Avg Type: Log-Pwr 4
PNO: Wide 0 17ig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
E%ngdiv Ref 10.00 dBm

Center 2479500 GHz
#VBW 100 kHz Sweep 2.667 ms (1 001 pts)

STATUS

IMSG

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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5. NUMBER OF HOPPING FREQUENCY TEST
5.1.TEST EQUIPMENT

ltem | Equipment Manufacturer Model No. Serial No. Cal Due. Cal. Interval
1 Spectrum KEYSIGHT N9O10A  |MY55150427| 2017/05/05 1 Year
analyzer
2 Attenuator Mini-Circuits BW-S10W2 101109 2016/12/19 1 Year
3 RF Cable Micable C10-01-01-1 100309 2016/12/19 1 Year

5.2. THE REQUIREMENT FOR SECTION 15.247(a)(1)(iii)
Section 15.247(a)(1)(iii): Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15

channels.

5.3.EUT CONFIGURATION ON MEASUREMENT

The equipment are installed on the emission measurement to meet the commission requirements and

operating regulations in a manner which tends to maximize its emission characteristics in normal application

5.4.OPERATING CONDITION OF EUT

(1) Setup the EUT and simulator as shown as Section 7.1.
(2) Turn on the power of all equipment.

(3) Let the EUT work in TX (Hopping on) modes measure it.

5.5.TEST PROCEDURE

(1) The transmitter output was connected to the spectrum analyzer through a low loss cable.
(2) Set the spectrum analyzer as Span=83.5MHz, RBW=100 kHz, VBW=300 kHz.

(3) Max hold, view and count how many channel in the band.

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.

Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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5.6. TEST RESULT

Measurement result(CH) Limit(CH)
Total number of
hopping channel 79 >15
The spectrum analyzer plots are attached as below
Number of hopping channels
BN Keysight Spectrum Analyzer - Swept SA =0

SENSE:INT|

ALIGN AUTO

Trig: Free Run

PNO: Fast (3
™ Atten: 20 dB

IFGain:Low

Avg Type: Log-Pwr
Avg|Hold:>100/100

02:48:36 PM Sep 10, 2016
1234

Ref Offset 1 dB
Ref 10.00 dBm

Mkr2 2.479 993 0 GHz
3.560 dBm

M:R;iﬁil;% 2‘42 T 4-05 T FUNCTION FUNCTION WIDTH FUNCTION VALUE -
2 . I
- ] I
3
5 I I -
6 I I
7 I -
8 ] I
0 ] —
10 I
1 ] - 1
Channle information
CH | Frequency | CH | Frequency | CH | Frequency | CH | Frequency | CH | Frequency
0 2402 16 2418 32 2434 48 2450 64 2466
1 2403 17 2419 33 2435 49 2451 65 2467
2 2404 18 2420 34 2436 50 2452 66 2468
3 2405 19 2421 35 2437 51 2453 67 2469
4 2406 20 2422 36 2438 52 2454 68 2470
5 2407 21 2423 37 2439 53 2455 69 2471
6 2408 22 2424 38 2440 54 2456 70 2472
7 2409 23 2425 39 2441 55 2457 71 2473
8 2410 24 2426 40 2442 56 2458 72 2474
9 2411 25 2427 41 2443 57 2459 73 2475
10 2412 26 2428 42 2444 58 2460 74 2476
11 2413 27 2429 43 2445 59 2461 75 2477
12 2414 28 2430 44 2446 60 2462 76 2478
13 2415 29 2431 45 2447 61 2463 77 2479
14 2416 30 2432 46 2448 62 2464 78 2480
15 2417 31 2433 47 2449 63 2465 - -
ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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6.DWELL TIME TEST
6.1. TEST EQUIPMENT

ltem | Equipment Manufacturer Model No. Serial No. Cal Due. Cal. Interval
1 Spectrum KEYSIGHT N9O10A |MY55150427| 2017/05/05 1 Year
analyzer
2 Attenuator Mini-Circuits BW-S10wW2 101109 2016/12/19 1 Year
3 RF Cable Micable C10-01-01-1 100309 2016/12/19 1 Year

6.2. THE REQUIREMENT FOR SECTION 15.247(a)(1)(iii)
Section 15.247(a)(1)(iii): Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15

channels. The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed. Frequency hopping systems
may avoid or suppress transmissions on a particular hopping frequency provided that a minimum of 15

channels are used.

6.3.EUT CONFIGURATION ON MEASUREMENT

The equipment are installed on the emission measurement to meet the commission requirements and

operating regulations in a manner which tends to maximize its emission characteristics in normal application.

6.4.OPERATING CONDITION OF EUT

(1) Setup the EUT and simulator as shown as Section 8.1.
(2) Turn on the power of all equipment.

(3) Let the EUT work in TX (Hopping on) modes measure it. The transmit frequency are 2402-2480MHz.
We select 2402MHz, 2441MHz, and 2480MHz TX frequency to transmit.

6.5. TEST PROCEDURE

(1) The transmitter output was connected to the spectrum analyzer through a low loss cable.
(2) Set center frequency of spectrum analyzer = operating frequency.
(3) Set the spectrum analyzer as RBW=1MHz, VBW=3MHz, Span=0Hz.
(4) A Period Time = (channel number)*0.4
DH1 Time Slot: Reading * (1600/2)*31.6/(channel number)
DH3 Time Slot: Reading * (1600/4)*31.6/(channel number)
DH5 Time Slot: Reading * (1600/6)*31.6/(channel number)

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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6.6. TEST RESULT
GFSK Mode
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)
DH1 2441 0.46 147 400
DH3 2441 1.74 278 400
DH5 2441 2.94 314 400
M/4-DQPSK Mode
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)
DH1 2441 0.45 144 400
DH3 2441 1.71 274 400
DH5 2441 2.97 317 400
8DPSK Mode
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)
DH1 2441 0.46 147 400
DH3 2441 1.69 270 400
DH5 2441 2.99 319 400
The spectrum analyzer plots are attached as below:
ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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GFSK Mode
DH1

[ Key;lght Spartrum Ana\yzer Swept SA ==
AC SENSE:INT| ALIGN AUTO | 02:54:42PM Sep 10, 2016
Marker 1 A 455 . Avg Type: Log-Pwr 4

PNO: Fast -+~ Trig: FreeRun
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
E%ngdiv Ref 10.00 dBm -31.31 dB

L R " T N R
===----lﬂn=---

J...1I|.“|l. TR

T

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 5.000 ms (1001 pts)
IMSG STATUS
B Key;lght Spectrum Analyzer - Swept SA (= =R =T
RF | 500 AC SENSE:INT| ALIGN AUTO \ 02:58:52PM Sep 10, 2016

Avg Type: Log-Pwr
PNO: Fast -—w— Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 dBrdiv. - Refl 10,00 dBm
o4

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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DH5

BE Keysight Spectrum Analyzer - Swept SA

B

SENSE:INT]

ALIGN AUTO [

03:09:17PM Sep 10, 2016

Trig: Free Run
Atten: 20 dB

PNO: Fast
IFGain:Low

Avg Type: Log-Pwr

Ref Offset 1 dB

10 gBIdw Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz #/BW 3.0 MHz

Sweep 15.00 ms (1001 pts)

IMSG STATUS

M/4-DQPSK Mode
DH1

[ Key;lght Spectrum Ana\yzer SweptSA

(=R

SENSE:INT| ALIGN AUTO

03:04:28PM Sep 10, 2016

PNO: Fast -—w— Trig: Free Run
IFGain:Low Atten: 20 dB

Avg Type: Log-Pwr

Ref Offset 1 dB

10 ngdw Ref 10.00 dBm

bt

i

”llli |l |.J Ilu|
Center 2.441000000 GH
Res BW 1.0 MHz #VB

3.0 MHz

Sweep 5.000 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)

No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.

Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn

Rev. 1.0




Report No.: 16FBS09029 11 28 of 56
DH3
BE Keysight Spectrum Analyzer - Swept SA (= =m==]
RL SENSE:INT] ALIGN AUTO ‘ 03:01:04 PM Sep 10, 2016

Avg Type: Log-Pwr
PNO: Fast -—w— Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

#VBW 3.0 MHz

Span 0 Hz

Sweep 10.00 ms (1001 pts)

STATUS

DH5

B Keysight Spectrum Analyzer - Swept SA

(=R

RF | 509 AC SENSE:INT| ALIGN AUTO |

03:08:21 PM Sep 10, 2016

Avg Type: Log-Pwr
PNO: Fast -—w— Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

=

oL
Midulisdl

Center 2.441000000 GHz

Res BW 1.0 MHz #/BW 3.0 MHz

Span 0 Hz

Sweep 15.00 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn

Rev. 1.0




Report No.: 16FBS09029 11 29 of 56

8DPSK Mode
B Keysight Spectrum Analyzer - Swept SA B
RL | RF AC SENSE:INT] ALIGN AUTO | 03:05:07 PM Sep 10, 2016
Marker 1 A 455. Avg Type: Log-Pwr 4

PNO: Fast -+~ Trig: FreeRun
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

#VBW 3.0 MHz Sweep 5.000 ms (1001 pts)
IMSG STATUS
BE Keysight Spectrum Analyzer - Swept SA =] |
RL | RE_ [500 AC SENSE:INT| ALIGN AUTO | 03:03:17 PM Sep 10, 2016
Marker 1 A Avg Type: Log-Pwr

PNO: Fast -#— Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

|||. |

o

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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DH5

(=R
SENSE:INT] ALIGN AUTO | 03:06:28 PM Sep
Avg Type: Log-Pwr

PNO: Fast -—w— Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Ul I- I
A WA\ 4 H||u|-=mim.umm b

Span 0 Hz
#VBW 3.0 MHz Sweep 15.00 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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7. MAXMUM OUTPUT POWER
7.1.TEST EQUIPMENT

ltem | Equipment Manufacturer Model No. Serial No. Cal Due. Cal. Interval
1 Spectrum KEYSIGHT N9O10A |MY55150427| 2017/05/05 1 Year
analyzer
2 Attenuator Mini-Circuits BW-S10wW2 101109 2016/12/19 1 Year
. 3 RF Cable Micable C10-01-01-1 100309 2016/12/19 1 Year

7.2.BLOCK DIAGRAM OF TEST SETUP
Same with 3.2
7.3.LIMITS

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz bands: 0.125 Watt. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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7.4. TEST PROCEDURE

(4)  Set the spectrum analyzer as follows:

(1)  Configure EUT and assistant system according clause 2.4 and 3.2
(2) Connect EUT’s antenna output to spectrum analyzer by RF cable.

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

RBW: 3MHz
GFSK
VBW: 3MHz
Span >1.5x 20dB bandwidth
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold

7.5. TEST RESULT

(5) Allow the trace to stabilize, Use the instrument’s band/channel power measurement function with the

band limits set equal to the DTS bandwidth edges measure out the Average and PK output power.

Data Rate | Frequenc Result(dBm Limit .
EUT Set Mode |~ % (&Hz) y Pe;k ) aBm) Verdict
2402 4.605 30 PASS
GFSK 1 2441 4.096 30 PASS
2480 3.764 30 PASS
2402 3.950 21 PASS
m/4DQPSK 2 2441 3.426 21 PASS
2480 3.086 21 PASS
2402 3.895 21 PASS
8DPSK 3 2441 3.390 21 PASS
2480 3.081 21 PASS
ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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7.6.ORIGINAL TEST DATA
GFSK

B Keysight Spectrum Analyzer - Swept SA =
RL | RE Q AC SENSE:INT| ALIGN AUTO | 01:27:02PM Sep 10, 2016

Marker 1 2.402170000000 GHz . Avg Type: Log-Pwr

PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

Ref Offset 1 dB Mkr1 2.402 170 GHz

Ref 10.00 dBm

Center 2.402000 GHz Span 5.000 MHz

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

E STATUS

B Keysight Spectrum Analyzer - Swept SA (= =R =T

IS I TR SENSE TN [ amGnaTo | 01:28:01PM Sep 10, 2016
Marker 1 2.441165000000 GHz . Avg Type: Log-Pwr
PNO: Fast (- 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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B Keysight Spectrum Analyzer - Swept SA =
RL | RE [509 AC SENSE:INT| ALIGN AUTO | 01:28:38PM Sep 10, 2016

Marker 1 2.480160000000 GHz . Avg Type: Log-Pwr

PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

m/4DQPSK

B Keysight Spectrum Analyzer - Swept SA =
RL RF 0 AC SENSE:INT| ALIGN AUTO | 01:30:44PM Sep 10, 2016
Marker 1 2.402025000000 GHz ) Avg Type: Log-Pwr T 4
PNO: Fast o  Trig: FreeRun Avg|Held:>100/100
- ——
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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B Keysight Spectrum Analyzer - Swept SA =
RL | RE [509 AC SENSE:INT| ALIGN AUTO | 01:31:18PM Sep 10, 2016

Marker 1 2.441065000000 GHz . Avg Type: Log-Pwr

PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000 GHz Span 5.000 MHz

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

E STATUS

BN Keysight Spectrum Analyzer - Swept SA =0
RL RF Q  AC SENSE:INT| ALIGN AUTO \ 01:21:58PM Sep 10, 2016

Marker 1 2.480175000000 GHz Avg Type: Log-Pwr

PNO: Fast (- 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.
Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn Rev. 1.0
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8DPSK

BE Keysight Spectrum Analyzer - Swept SA
: e

[

RF | SENSE:INT|

ALIGN AUTO | 01:32:49PM Sep 10,2016

RL | ) AC
Marker 1 2.401860000000 GHz

Trig: Free Run

PNO: Fast GO
™ Atten: 20 dB

IFGain:Low

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.402000 GHz

#Res BW 3.0 MHz #VBW 3.0 MHz

Avg Type: Log-Pwr 4
Avg[Hold:>100/100

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

SENSE:INT]

ALIGN AUTO [

Trig: Free Run

PNO: Fast GO
™ Atten: 20 dB

IFGain:Low

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

MSG

#VBW 3.0 MHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

ATT Product Service Co., Ltd (CBTL Lab of UL/Demko)

No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.

Phone: 86-769-8509 8000; Fax: 86-769-8509 8777  E-mail:att@attps.cn
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BE Keysight Spectrum Analyzer - Swept SA

B

RL RF Q  AC SENSE:INT] ALIGN AUTO [

01:33:55PM Sep 10, 2016

IFGain:Low Atten: 20 dB

Ref Offset 1 dB
E%ngdiv Ref 10.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz #/BW 3.0 MHz

IMSG STATUS

Marker 1 2.479860000000 GHz ) Avg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Hoeld:>100/100

Mkr1 2.479 860 GHz
3.081 dBm

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

4
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CONDUCTED EMISSION MEASUREMENT

8.1.POWER LINE CONDUCTED EMISSION
(Frequency Range 150KHz-30MHz)

Conducted limit (dB n V)
FREQUENCY (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 * 56 -46 *
0.50-5.0 56.00 46.00
5.0-30.0 60.00 50.00

(1)
()

The tighter limit applies at the band edges.

The limit of " * " marked band means the limitation decreases linearly with the logarithm of the
frequency in the range.

8.2. MEASUREMENT INSTRUMENTS LIST

Item Equipment Manufacturer Model No. Serial No. Cal Due.
1 Pulse Limiter MTS-systemtechnik | MTS-IMP-136 |261115-010-0024 | 12/19/2016
2 EMI Test Receiver R&S ESCI 101308 12/19/2016
3 LISN AFJ LS16 16011103219 12/19/2016
4. LISN Schwarzbeck NSLK 8127 8127-432 12/19/2016
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8.3. TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal reference ground plane and 0.4meters from
vertical reference ground plane with EUT being connected to the power mains through a line
impedance stabilization network (LISN). All other support equipments powered from additional
LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /0 cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related ltem —EUT Test Photos.

8.4. DEVIATION FROM TEST STANDARD
No deviation

8.5. TEST SETUP

VCP.,
Re Teiuen—l
|:| EUT« Losd.,
. —
g0cm.
Mon-Conductive Table,
LISN« T LISN«

8.6. EUT OPERATING CONDITIONS

The EUT exercise program used during radiated and/or conducted emission measurement was designed
to exercise the various system components in a manner similar to a typical use.
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8.7. TEST RESULT

EUT: Cooler Amplified BT Model No.: COOLER-445
speaker System
Temperature: 24 Relative Humidity: 55%
Probe: L Test Power: 12Vdc
Test Mode: TX Test Result: Pass
800 dBuv
Limit1: —_—
limit2:
ii.
a4 |
| m ” | ||A
I I
Il h ||| | ml I l ‘ |W | m
i Wy
AVE
0.0
0.150 05 (MHz) 5 30.000
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) Factor(dB) (dBuv) (dBuv) (dB)
1 0.1500 39.21 11.47 50.68 65.99 -15.31 QP
2 0.1500 30.51 11.47 41.98 55.99 -14.01 AVG
3 0.1700 35.04 11.33 46.37 64.96 -18.59 QP
4 0.1700 26.08 11.33 37.41 54.96 -17.55 AVG
5 0.5899 17.97 10.15 28.12 56.00 -27.88 QP
6 0.5899 16.65 10.15 26.80 46.00 -19.20 AVG
7 1.2260 16.94 10.10 27.04 56.00 -28.96 QP
8 1.2260 14.42 10.10 24.52 46.00 -21.48 AVG
9 3.9860 16.00 10.14 26.14 56.00 -29.86 QP
10 3.9860 12.51 10.14 22.65 46.00 -23.35 AVG
11 15.4660 39.99 10.17 50.16 60.00 -9.84 QP
12 15.4660 35.56 10.17 45.73 50.00 -4.27 AVG

Measurement result=Reading + Correct;Margin=Result-Limit.
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EUT: Cooler Amplified BT Model No.: COOLER-445
speaker System

Temperature: 24 Relative Humidity: 55%

Probe: N Test Power: 12Vdc

Test Mode: TX Test Result: Pass

80.0 dBuv

Limit1: —_—
limit2:

\

.

' 'W”’WW | |

0.0
0.150 0.5 [MHz) 5 30.000
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) Factor(dB) (dBuVv) (dBuVv) (dB)
1 0.1500 36.86 11.47 48.33 65.99 -17.66 QP
2 0.1500 27.85 11.47 39.32 55.99 -16.67 AVG
3 0.1712 33.36 11.32 44.68 64.90 -20.22 QP
4 0.1712 27.46 11.32 38.78 54.90 -16.12 AVG
5 0.5899 19.34 10.15 29.49 56.00 -26.51 QP
6 0.5899 18.34 10.15 28.49 46.00 -17.51 AVG
7 1.2980 13.57 10.10 23.67 56.00 -32.33 QP
8 1.2980 12.26 10.10 22.36 46.00 -23.64 AVG
9 3.9620 17.27 10.14 27.41 56.00 -28.59 QP
10 3.9620 12.09 10.14 22.23 46.00 -23.77 AVG
11 15.4540 40.01 10.17 50.18 60.00 -9.82 QP
12 15.4540 36.77 10.17 46.94 50.00 -3.06 AVG

Measurement result=Reading + Correct;Margin=Result-Limit.
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9.SPURIOUS EMISSION
9.1. Test equipment
ltem Equipment Manufacturer Model No. Serial No. Cal Due. Cal. Interval
1 EMI Test R&S ESU8 100316 | 2016/12119 | 1 Year
Receiver
2 Spectrum R&S FSU 1166.1660-2| »016/1219 | 1 Year
analyzer 6
3 Loop antenna TESEQ HLAG6120 20129 2016/12/19 1 Year
4 |Trlog Broadband | oo o beck | VULB9163 | 9163462 | 2016/12/19 | 1 Year
Antenna
5 | DoubleRidged | o\ r7beck | BBHA9120D | 9120D 1065 | 2016/12/19 | 1 Year
Horn Antenna
6 Horn Antenna Schwarzbeck BBHA 9170 9170 1248 | 2016/12/19 1 Year
7 Pre-amplifier A.H. PAM-1840VH 562 2016/12/19 1 Year
i AFS33-18002
8 Pre-amplifier R&S 650-30-8P-44 SEL0080 2016/12/19 1 Year
9 Pre-Amplifier HP 8449B 3274A06298 | 2016/12/19 1 Year
10 RF Cable R&S RO1 10403 2016/12/19 1 Year
11 RF Cable R&S R0O2 10512 2016/12/19 1 Year
9.2. Block diagram of test setup
In 3m Anechoic Chamber Test Setup Diagram for 9KHz-30MHz
|"'-.
|
I
I
! Semi-anechoic Chamber
.
.
I
i 3m
: |= ‘.‘—‘
' EUT and
I O Support Svatem
I
I . [
[ . . TURN TAELE
| 1.5mrLy*1 DmCA*0.3meH) —» AWOOD)
|
——
1 Receiver — PC System
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In 3m Anechoic Chamber Test Setup Diagram for 30MHz-1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

(Reference Point)

Turn Table
1.5m(L)*1.0m{W)*0_8m(H) —» (Wood)

AMP H Receiver — PC System

In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

1. 5m(L)*1 _Um(W)"‘lj\m(Hi Iﬁ'

ABSORBER TURN TABLE 1.5m

(FIBRE GLASS)

AAAAAA

Spectrum Analyzer H PC System

AMP

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of AMP.
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9.3. Limit

9.3.1 FCC 15.205 Restricted frequency band

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125 - 4,128 25.5-25.67 1300 - 1427 8.025-85
417725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
420725 -420775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8-752 1660 - 1710 10.6 -12.7
6.26775 - 6.26825 108 -121.94 1718.8-1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675-12.57725 322 -3354 3600 - 4400 ®)
9.3.2. FCC 15.209 Limit.
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m

0.009 ~ 0.490 300 2400/F(KHz) 67.6-20log(F)

0.490 ~ 1.705 30 24000/F(KHz) 87.6-20log(F)

1.705 ~ 30.0 30 30 29.54

30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak)
Above 1000 3 54.0 dB(uV)/m (Average)

Note: (1) The emission limits shown in the above table are based on measurements employing a CISPR
QP detector except for the frequency bands 9-90KHz, 110-490KHz and above 1000MHz.
Radiated emissions limits in these three bands are based on measurements employing an
average detector.

(2) At frequencies below 30MHz, measurement may be performed at a distance closer then that
specified, and the limit at closer measurement distance can be extrapolated by below formula:
Limitzm(dBuV/m)= Limitzo,(dBuV/m) + 40Log(30m/3m)
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9.3.3. Limit for this EUT

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits shown in
15.209, all the other emissions shall be at least 30dB below the fundamental emissions, or comply with
15.209 limits.

9.4.Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic

chamber.
(2) Setup EUT and assistant system according clause 2.4 and 7.2

(3) Test antenna was located 3m from the EUT on an adjustable mast, and the antenna used as below

table.

Test frequency range Test antenna used
9KHz-30MHz Active Loop antenna
30MHz-1GHz Trilog Broadband Antenna
1GHz-18GHz Double Ridged Horn Antenna(1GHz-18GHz)
18GHz-40GHz Horn Antenna(18GHz-40GHz)

According ANSI C63.10:2013 clause 6.4.4.2 and 6,5.3, for measurements below 30 MHz, the loop antenna
was positioned with its plane vertical from the EUT and rotated about its vertical axis for maximum
response at each azimuth position around the EUT. And the loop antenna also be positioned with its plane
horizontal at the specified distance from the EUT. The center of the loop is 1 m above the ground. for
measurement above 30MHz, the Trilog Broadband Antenna or Horn Antenna was located 3m from EUT,
Measurements were made with the antenna positioned in both the horizontal and vertical planes of
Polarization, and the measurement antenna was varied from 1 m to 4 m. in height above the reference
ground plane to obtain the maximum signal strength.

(4) Below pre-scan procedure was first performed in order to find prominent frequency spectrum radiated
emissions from 9KHz to 25GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT was rotated
360 degree, the antenna height was varied from 1m to 4m(Except loop antenna, it’s fixed 1m above
ground.)

(b) Change work frequency or channel of device if practicable.

(c

(d

(e) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces

Change modulation type of device if practicable.

new battery is used during testing

)
)
)
)

highest emissions.
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Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was investigated,
and no any obvious emission were detected from 18GHz to 25GHz, so below final test was performed

with frequency range from 9KHz to 18GHz.

(5) For final emissions measurements at each frequency of interest, the EUT was rotated and the antenna
height was varied between 1m and 4m in order to maximize the emission. Measurements in both
horizontal and vertical polarities were made and the data was recorded. In order to find the maximum
emission, the relative positions of equipments and all of the interface cables were changed according to
ANSI C63.10 2013 on Radiated Emission test.

(6) The emissions from 9KHz to 1GHz were measured based on CISPR QP detector except for the
frequency bands 9-90KHz, 110-490KHz, for emissions from 9KHz-90KHz,110KHz-490KHz and above
1GHz were measured based on average detector, for emissions above 1GHz, peak emissions also be
measured and need comply with Peak limit.

(7) The emissions from 9KHz to 1GHz, QP or average values were measured with EMI receiver with below

RBW
Frequency band RBW
9KHz-150KHz 200Hz
150KHz-30MHz 9KHz
30MHz-1GHz 120KHz

(8) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,
and the RBW is set at 1IMHz, VBW is set at 3MHz for Peak measure; RBW is set at 1IMHz, VBW is
set at 10Hz for Average measure(according ANSI C63.10:2013 clause 4.2.3.2.3 procedure for

average measure). Peak detector is used for Peak and AV measurement both.
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9.5. Test result(Below 30MH2z)

EUT: Cooler Amplified BT speaker | Model No.: COOLER-445
System
Temperature: 24°C Relative Humidity: 55%
Distance: 3m Test Power: 12Vdc
Polarization: Horizontal Test Result: Pass
Test Mode: Keeping TX mode Test By: Mary
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- -- -- -- P
-- -- -- -- P
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value
has no need to be reported.
Distance extrapolation factor =20 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.
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TEST RESULTS (Between 30M — 1000 MHz)

EUT: Cooler Amplified BT speaker | Model No.: COOLER-445
System
Temperature: 24°C Relative Humidity: 55%
Distance: 3m Test Power: 12Vdc
Polarization: Horizontal Test Result: Pass
Test Mode: Keeping TX mode Test By: Mary
80.0 dBuv¥/m
Limit1: —_—
Margin:
[
I
40 |
1|
0.0
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
No. Frequency Reading Correct Result Limit Margin Remark
(MH2) (dBuV/m) | Factor(dB/m) | (dBuV/m) (dBuV/m) (dB)
1 39.8541 44.81 -13.23 31.58 40.00 -8.42 QP
2 63.5356 44.72 -11.09 33.63 40.00 -6.37 QP
3 121.9753 42.06 -11.51 30.55 43.50 -12.95 QP
4 180.0165 37.43 -8.46 28.97 43.50 -14.53 QP
5 468.8761 32.09 -2.01 30.08 46.00 -15.92 QP
6 601.4265 30.49 -0.54 29.95 46.00 -16.05 QP

Measurement result=Reading + Correct;Margin=Result-Limit.
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EUT: Cooler Amplified BT speaker | Model No.: COOLER-445
System
Temperature: 24°C Relative Humidity: 55%
Distance: 3m Test Power: 12Vdc
Polarization: Vertical Test Result: Pass
Test Mode: Keeping TX mode Test By: Mary
80.0 dBuV/m
Limit1: —_—
Margin:
I
40 L
0.0
30,000 40 50 &0 70 &0 [MHz) 300 400 500 600 700  1000.000
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 39.0245 43.63 -13.42 30.21 40.00 -9.79 QP
2 69.8448 46.18 -14.43 31.75 40.00 -8.25 QP
3 89.9047 54.57 -18.80 35.77 43.50 -7.73 QP
4 102.0014 49.38 -16.93 32.45 43.50 -11.05 QP
5 201.3930 42.07 -12.94 29.13 43.50 -14.37 QP
6 426.5210 34.30 -3.52 30.78 46.00 -15.22 QP

Measurement result=Reading + Correct;Margin=Result-Limit.
Note: Mode 1Mbps(Mid CH) is the worst mode.
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TEST RESULTS ( 1000~25000 MHz)

i : g}cl)sc’)tls:nAmpllfled BT speaker Tested By . |Mary
Power Supply 1112Vdc Model Number : |COOLER-445
Condition : ;fggfg:&g;m“%%’ Test Mode : |Keeping TX mode
Note ;| GFSK(worst case)
Frequency Receiver Factor Emission Level Limit Margin
_Il?;;ctor Comment
(MHz) (dBuVv) (dB) (dBuV/m) (dBpV/m) (dB)
Low Channel (2402)
4804 48.27 6.43 54.7 74 -19.3 PK H
4804 26.35 6.43 32.78 54 -21.22 AV H
4804 47.45 6.43 53.88 74 -20.12 PK \%
4804 28.26 6.43 34.69 54 -19.31 AV \%
7206 43.57 11.67 55.24 74 -18.76 PK H
7206 20.69 11.67 32.36 54 -21.64 AV H
7206 30.89 11.67 42.56 74 -31.44 PK \%
7206 21.65 11.67 33.32 54 -20.68 AV \%
Low Channel (2441)
4882 45.77 7.46 53.23 74 -20.77 PK H
4882 28.29 7.46 35.75 54 -18.25 AV H
4882 48.29 7.46 55.75 74 -18.25 PK V
4882 32.07 7.46 39.53 54 -14.47 AV Vv
7323 31.58 12.85 4443 74 -29.57 PK H
7323 22.89 12.85 35.74 54 -18.26 AV H
7323 33.48 12.85 46.33 74 -27.67 PK \%
7323 24.35 12.85 37.2 54 -16.80 AV \
Low Channel (2480)
4960 45.44 7.71 53.15 74 -20.85 PK H
4960 28.27 7.71 35.98 54 -18.02 AV H
4960 43.55 7.71 51.26 74 -22.74 PK \%
4960 25.47 7.71 33.18 54 -20.82 AV \%
7440 31.08 13.00 44.08 74 -29.92 PK H
7440 20.18 13.00 33.18 54 -20.82 AV H
7440 33.59 13.00 46.59 74 -27.41 PK \
7440 20.46 13.00 33.46 54 -20.54 AV \Y

Note: Emission Level = ReadinglLevel+ Factor, Margin= Emission Level - Limit
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Radiated band edge:

Frequency Receiver Factor ETLSVS;?n Limit Margin Detect
T;/ep:C or Comment
(MHz) (dBuV) (dB) (dBpV/m) | (dBuV/m) (dB)
Lowest Channel (GFSK)
2390 24.68 31.37 56.05 74 -17.95 PK Horizontal
2390 11.33 31.37 42.7 54 -11.3 AV Horizontal
2390 25.48 31.37 56.85 74 -17.15 PK Vertical
2390 12.75 31.37 4412 54 -9.88 AV Vertical
Highest Channel (GFSK)
2483.5 22.64 3242 55.06 74 -18.94 PK Horizontal
2483.5 12.48 32.42 449 54 -9.1 AV Horizontal
2483.5 25.63 32.42 58.05 74 -15.95 PK Vertical
2483.5 12.86 32.42 45.28 54 -8.72 AV Vertical
Lowest Channel ( n /4ADQPSK)
2390 21.68 31.37 53.05 74 -20.95 PK Horizontal
2390 11.53 31.37 42.9 54 -11.1 AV Horizontal
2390 20.68 31.37 52.05 74 -21.95 PK Vertical
2390 12.36 31.37 43.73 54 -10.27 AV Vertical
Highest Channel ( ® /4DQPSK)
2483.5 22.75 32.42 55.17 74 -18.83 PK Horizontal
2483.5 13.22 32.42 45.64 54 -8.36 AV Horizontal
2483.5 22.65 32.42 55.07 74 -18.93 PK Vertical
2483.5 12.58 32.42 45 54 -9 AV Vertical
Lowest Channel (8DBSK)
2390 25.64 31.37 57.01 74 -16.99 PK Horizontal
2390 14.51 31.37 45.88 54 -8.12 AV Horizontal
2390 23.61 31.37 54.98 74 -19.02 PK Vertical
2390 12.54 31.37 43.91 54 -10.09 AV Vertical
Highest Channel (8DBSK)
2483.5 22.85 32.42 55.27 74 -18.73 PK Horizontal
2483.5 12.46 32.42 44.88 54 -9.12 AV Horizontal
2483.5 24.03 32.42 56.45 74 -17.55 PK Vertical
2483.5 12.53 32.42 44.95 54 -9.05 AV Vertical

Note: 1. Emission Level = ReadingLevel+ Factor, Margin= Emission Level - Limit

mode) in this report.

2. After test and evaluation hopping off mode and hopping on mode, will record worst case (hopping off
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10. 100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE
10.1. Test Equipment

ltem | Equipment Manufacturer Model No. Serial No. Cal Due. Cal. Interval
1 | Spectrum KEYSIGHT N9O10A  |MY55150427| 2017/05/05 1 Year
analyzer
.2 Attenuator Mini-Circuits BW-S10W2 101109 2016/12/19 1 Year
. 3 RF Cable Micable C10-01-01-1 100309 2016/12/19 1 Year
10.2.Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 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. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified
in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a)
(see §15.205(c)).

10.3. Test Procedure

a) Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

b) Position the EUT without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its
linear range.

c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

d) Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot
the graph with marking the highest point and edge frequency.

e) Repeat above procedures until all measured frequencies were complete.
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10.4. Test result

PASS (See below detailed test result.)

Frequency Band Delta Peak to band emission > Limit Result
P (dBc) (dBc)

1Mbps Non-hopping

2400 32.30 20 Pass

24835 48.16 20 Pass

2Mbps  Non-hopping

2400 33.06 20 Pass

2483.5 46.76 20 Pass

3Mbps Non-hopping

2400 32.25 20 Pass

2483.5 40.12 20 Pass

FramuEney S Delta Peak ’Ec;;):)nd emission TdLl;r:)lt Result
1Mbps hopping

2400 20.88 20 Pass

2483.5 48.76 20 Pass

2Mbps hopping

2400 31.07 20 Pass

2483.5 42.58 20 Pass

3Mbps hopping

2400 33.83 20 Pass

2483.5 43.85 20 Pass
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GFSK

Bl Keysight Spectrum Analyzer - Swept SA =R
AL RF [500  AC SENSE:INT| ALIGN AUTO | 01:46:16PM Sep 10, 2016
Marker 2 2.400000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Held:>100/100
5 >
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Sweep 9.600 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

B
4.383 dBm
(1] f] 2.400 0 GHz 27.918 dBm
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B Keysight Spectrum Analyzer - Swept SA B
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Marker 2 2.483500000000 GHz Avg Type: Log-Pwr 12345
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Ref Offset 1 dB
i Ref 10.00 dBm

MKR| MODE TRC| SCL X FUNCTION | FUNCTION WIDTH FUNCTION VALUE

b
il N [1]f] 24800 GHz] 3.501 dBm
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m/4ADQPSK

BE Keysight Spectrum Ana\yzer SprtSA =0 =0
RL RE 00 SENSE:INT] ALIGN AUTO | 01:48:13PM Sep 10, 2016
Avg Type: Log-Pwr
PNO: Fast (o  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 ngdw Rel 10.00 dBm

Sweep 9.600 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE -
1 IIIIII]_!EEIEIE 2 460 dBm| . 000@000000O0O]
A N [1]f] 2.400 0 GHz 30601dBm| | 00000
00000
00000
00000
1 - 0000]
1 - [ [ I B
« v
MSG STATUS
BE Keysight Spectrum Ana\yzer Swept SA = =
RL | [500 AC SENSE:INT| ALIGN AUTO | 1:50:21PM Sep 10, 201

Avg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
9 ]
10 -]
1 I O S S W S -
L3
MSG STATUS
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8DPSK

BE Keysight Spectrum Analyzer

[

RL | RF | A SENSE:INT| ALIGN AUTO [

Avg Type: Log-Pwr
o) Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm
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4835 Avg Type: Log-Pwr
PNO: Fast (- 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm
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GFSK 2402MHz

Bl Keysight Spectrum Analyzer - Swept SA =R
RL RF [500 AC SENSE:INT| ALIGN AUTO |
3d Avg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
E%ngdiv Ref 10.00 dBm
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GFSK 2480MHz

Bl Keysight Spectrum Analyzer - Swept SA =R
RL R [500 AC SENSE:INT| ALIGN AUTO | 02:20:18PM Sep 10, 2016
Avg Type: Log-Pwr TRACE!
PNO: Fast 5o Trig: Free Run Avg|Held:>100/100 TYPE] 4
IFGain:Low Atten: 20 dB

Mkr1 2.475 000 GHz
Ref Offset1 dB
Ref 10,00 dBm 3.641 dBm
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m/4DQPSK 2402MHz

BE Keysight Spectrum Analyzer - Swept SA (===
RL RF 500 AC SENSE:INT] ALIGN AUTO ‘ 02:23:58 PM Sep 10, 2016
Display Line -16.56 dBm ) Avg Type: Log-Pwr
PNO: Fast ()  Trig: Free Run Avg|Hold:>100/100
: oo
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
10 ngdw Rel 10.00 dBm
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m/4DQPSK 2480MHz

Bl Keysight Spectrum Ana\yzer SwaptSA =R
RL SENSE:INT| ALTGN AUTO | 2:25:22 PM Sep 10, 201
Avg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Held:>100/100
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8DPSK 2402MHz

BA Keysight Spectrum Ana\yzer SprtSA [E=n=R=E)
RL RE 00 SENSE:INT] ALIGN AUTO | 02:27:33PM swm 2016
Avg Type: Log-Pwr
PNO: Fast (o  1rig: FreeRun Avg|Hold:>100/100
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Ref Offset 1 dB
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8DPSK 2480MHz

B Keysight Spectrum Analyzer - Swept SA =
RL RF [500 AC SENSE:INT] ALIGN AUTO | 02:26:20PM Sep 10, 2016
Avg Type: Log-Pwr
PNO: Fast G Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
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11. ANTENNA REQUIREMENTS
11.1. Limit

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

are used, the power shall be reduced by the amount in dB that the directional gain of the antenna exceeds
6dBi.

11.2.EUT ANTENNA

The EUT antenna is permanent attached antenna. It comply with the standard requirement.

END OF REPORT
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