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FCC ID: 2AJYKTS-35A08
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Applicant: Dongguan Lidi Electronic Technology Co.,Ltd

Address: 3F,B2 Bldg,Anda industrial Park,Amproad No.6, Youganpu village,
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Manufacturer: Dongguan Lidi Electronic Technology Co.,Ltd
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Fenggang Town, Dongguan City China

E.U.T: Bluetooth Music receiver

Model Number: TS-35A08
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Specification:

FCC Part 15, Subpart C Section 15.247: 2016
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Test Result: The equipment under test was found to be compliance with the
requirements of the standards applied.
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This test report is based on a single evaluation of one sample of above mentioned products. It is not permitted
to be duplicated in extracts without written approval of Keyway Testing Technology Co., Ltd.
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1. TEST SUMMARY

FCC ID: 2AJYKTS-35A08

Test Items Test Requirement Result
Conducted Emissions 15.207 PASS
Radiated Emissions 15.205(a)/15.209 PASS
20dB Bandwidth 15.247(a)(1) PASS
Frequency Separation 15.247(a)(1) PASS
Maximum Peak Output Power 15.247(b)(1) PASS
Number of Hopping Frequency 15.247(a)(1)(iii) PASS
Dwell time 15.247(a)(1)(iii) PASS
Emissions from out of band 15.247(d) PASS
Antenna Requirement 15.203 PASS

Keyway Testing Technology Co., Ltd.
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2.GENERAL PRODUCT INFORMATION

2.1.Product Function

Refer to Technical Construction Form and User Manual.

2.2.Description of Device (EUT)

FCC ID: 2AJYKTS-35A08

Product Name:

Bluetooth Music receiver

Model No.:

TS-35A08

Operation Frequency:

2402MHz ~2480MHz

Channel numbers:

79 Channels

Channel spacing

1MHz

Modulation technology:

BT(1Mbps): GFSK
BT EDR(2Mbps): 7 /4-DQPSK
BT EDR(3Mbps): 8-DPSK

Bit Rate of Transmitter 1Mbps/2Mbps/3Mbps
Antenna Type: PCB
Antenna gain: 1.2dBi

Power supply:

DC 3.7V or DC 5V from adapter

2.3. Difference between Model Numbers

None.

2.4.Independent Operation Modes

The basic operation modes are:

2.4.1. EUT work BT mode and Test mode as below:
Pretest Mode Description

Mode 1 CHO00

Mode 2 CH39

Mode 3 CH78

Mode 4 BT link

2.5. Test Supporting System

N/A

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AJYKTS-35A08

2.6. Test Facilities

Lab Qualifications : 944 Shielded Room built by ETS-Lindgren, USA
Date of completion: March 28, 2011

966 Chamber built by ETS-Lindgren, USA
Date of completion: March 28, 2011

Certificated by TUV Rheinland, Germany.
Registration No.: UA 50207153
Date of registration: July 13, 2011

Certificated by UL, USA
Registration No.: 100567-237
Date of registration: September 1, 2011

Certificated by Intertek
Registration No.: 2011-RTL-L1-31
Date of registration: October 11, 2011

Certificated by Industry Canada
Registration No.: 9868A
Date of registration: December 8, 2011

Certificated by FCC, USA
Registration No.: 370994
Date of registration: February 21, 2012

Certificated by CNAS China
Registration No.: CNAS L5783
Date of registration: August 8, 2012

Name of Firm . Keyway Testing Technology Co., Ltd.

Site Location :  Building 1, Baishun Industrial Zone, Zhangmutou
Town, Dongguan, Guangdong, China
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2.7.List of Test and Measurement Instruments

FCC ID: 2AJYKTS-35A08

2.7.1.For conducted emission at the mains terminals test

Equipment Manufacturer Model No. Serial No. Last Cal. [Next Cal.
EMI Test Receiver | Rohde&Schwarz ESCI 101156 Apr. 09,16 | Apr. 09,17
Artificial Mains | 10 8 Schwarz ENV216 101315 | Apr. 09,16 | Apr. 09,17
Network
RF Cable FUJIKURA 3D-2W 944 Cable | Apr. 09,16 | Apr. 09,17
2.7.2. For radiated emission test
Equipment Manufacturer Model No. Serial No. Last Cal. | Next Cal.
EMI Test Receiver Rohde&Schwarz ESCI 101156 Apr. 09,16 | Apr. 09,17
Bilog Antenna ETS-LINDGREEN 3142D 135452 Apr. 09,16 | Apr. 09,17
Spectrum Analyzer Agilent E4411B MY4511304 | Apr. 09,16 | Apr. 09,17
3m Semi-anechoic | pro | \NDGREEN 966 KWO1 Apr. 09,16 | Apr. 09,17
Chamber
Signal Amplifier SONOMA 310 187016 Apr. 09,16 | Apr. 09,17
Signal Amplifier Agilent 8449B 3008A00251 | Apr. 09,16 | Apr. 09,17
RF Cable IMRO IMRO-400 966 Cable 1# N/A N/A
MULTI-DEVICE ETS-LINDGREEN 2090 126913 N/A N/A
Controller
Horn Antenna SCHWARZBECK BBHA9170 9170-068 Apr. 09,16 | Apr. 09,17
Spectrum Analyzer Agilent E4408B MY44211125 | Apr. 09,16 | Apr. 09,17
High Pass filter Micro HPM50111 324216 Apr. 09,16 | Apr. 09,17
Constant temperatuire GF GTH-800-40-1P | MAA9906-005 | Apr. 09,16 | Apr. 09,17
and humidity box
Attenuation MCE 24-10-34 BN9258 Apr. 02,16 | Apr. 02,17
Loop Antenna ARA PLA-1030/B 1029 Apr. 02,16 | Apr. 02,17

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AJYKTS-35A08

3. TEST SET-UP AND OPERATION MODES

3.1.Principle of Configuration Selection

Emission: The equipment under test (EUT) was configured to measure its highest
possible radiation level. The test modes were adapted accordingly in reference
to the Operating Instructions.

3.2. Block Diagram of Test Set-up
System Diagram of Connections between EUT and Simulators

Conducted Emission:

AC mains «—— adapter EUT

Radiated Emission:

EUT

(EUT: Bluetooth Music receiver)

3.3. Test Operation Mode and Test Software

None.

3.4. Special Accessories and Auxiliary Equipment

Model:BSY012U050200U U1USB
Adapter: INPUT:AC 100-240V, 50/60Hz, 0.3A
OUTPUT:DC 5V/2A

3.5. Countermeasures to Achieve EMC Compliance

None.

3.6. Test Environment:

Ambient conditions in the test laboratory:

Items Actual
Temperature ('C) 21~23
Humidity (%RH) 50~65

Keyway Testing Technology Co., Ltd.  Report No. 16KWE114724F  Page 8 of 63



FCC ID: 2AJYKTS-35A08

4. MAXIMUM PEAK OUTPUT POWER
4.1. Limits

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the
2400-2483.5 MHz band: 0.125 watts.

4.2. Test Procedure

a. The EUT was directly connected to the spectrum analyzer and antenna output port as
show in the block diagram below

b. Spectrum Setting : RBW > the 20 dB bandwidth of the emission being measured

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
VBW > RBW

Sweep = auto
Detector function = peak
Trace = max hold

4.3. Test setup

EUT SPECTRUM
ANALYZER
Test data
1Mbps
Frequency Peak Output Power LIMIT
Test Channel (MHz) (dBm) (dBm)
CHO0 2402 1.343 30
CH39 2441 1.240 30
CH78 2480 1.305 30
2Mbps
CHO0 2402 1.290 20.96
CH39 2441 0.706 20.96
CH78 2480 0.312 20.96
3Mbps
CHO0 2402 1.459 20.96
CH39 2441 0.862 20.96
CH78 2480 0.609 20.96

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AJYKTS-35A08

CH00 -1Mbps

= Erpigh ipecrum A ahow - Swept Gk

Eﬂnar Freq 2.402000000 GHz Forg Type: Log-Par
B tazs S Trig: FromRun Aurg[Hold: >100+100

FGanLos = Atten: 18 dB

Ref 7.00 dBm

Freq Offset
0 Hz

Scale Type
Lin

A

Center 2402000 GHz " Bpan 5.000 MHz2 [0
#Res BIW 2.0 MHz FVEW 2.0 MHz Sweep 1.000 ms (1001 pts)

CH39 -1Mbps

g pemam Anakoe - Seept

Center Freq 2.441000000 GHz Fg Type: Log-Par
Ton fast g 17ig: FresRun Mg Hodd ;=100 00
IFGain:Low Atter: 18 dB

Rel 7.00 dBm

CenterFreq
2441000000 GHz

Freg Offset
OHz

Scale Type
Lin

F Y

Center 2.441000 GHz | ~ Span 5.000 MHz jois
wRes BW 2.0 MHz FVEW 2.0 MHz Sweep 1.000 ms (1001 pts)
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FCC ID: 2AJYKTS-35A08

CH78 -1Mbps

e Kyt ipectum Anakow - Swept G

EEHBF Freq 2.480000000 GHz

ML Fast
IFGan:Low

Rel 7.00 dBm

Center 2420000 GHz
WRes BW 2.0 MHz

Ay Type: Log-Par

Trig- Frea Run Mg Hodd :>10001 00

Atben: 18 dB

F Y

EVBW 2.0 MHz

 Bpan 5.000 MH2
EW‘.‘-'EP 1.000 ms (1001 PT“

Freq Offset
0 Hz

Scale Type
Lin

Log

CH00 -2Mbps

e Errugil Spemram Anakoe - Teepd B4

EEIHBF Freq 2.402000000 GHz

P et Gt
IF Gan:l ow

Ref 7.00 dBm

Avg Type: Log-Par

Trig: Frea Run Mg Hindd :>100r100

Aitter: 18 dB

F Y

EVBW 2.0 MHz

 Span 5.000 MHz

Sweep 1.000 ms (1007 pis)

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AJYKTS-35A08

CH39 -2Mbps

= Erpughl ipecrum haahow - Swept bk

Center Freq 2.441000000 GHz Furg Type: Log-Par
NT) tast g Trige Frea Run g Hokd:=>100r100
IFGainLow Atter: 18 dB

Ref 7.00 dEBm

Center Freq
2 441000000 GHz

Freq Offseat
0 He

Scale Type
Log Liny

Center 2441000 GHz ' ' ' '  Epan 5.000 MH2
#Res BIW 2.0 MHz FVEW 2.0 MHz Sweep 1.000 ms {1001 pts)

CH78 -2Mbps

g e nakor - eepl B

Center Freq 2.480000000 GHz Fug Type: Log-Par
W Past g 1TIGe FresRun HongHodd:=100¢00
IF Gan:Low Atter: 18 dB

Ref 7.00 dBm

Center 2.480000 GHz | ' ' ' '  Span 5.000 MHz
wRes BW 2.0 MHz FVBW 2.0 MHz Sweep 1,000 ms (1001 pis)
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FCC ID: 2AJYKTS-35A08

CH00 -3Mbps

= Kyt pecoum Bnakow - Sweps Gk

EEHBF Freq 2.402000000 GHz

BTY Tamt T Trig: Fres Run
FHL; Famt Ly B
IF Gl ow = Atten: 10 dB

Refl 7.00 dBm

Center 2402000 GHz

WRes BW 2.0 MHz FVBW 2.0 MHz

A

Fvg Type: Log-Par
HvngHodd: > 106100

Freq Offset
0 Hz

Scale Type
" Epan 5.000 MHz JLLC Lin

Sweep 1.000 ms (1001 ptsy

CH39 -3Mbps

= Krvigt pecoum Raakow - Swept ik

?Haar 1 2.440885000000 GHz

e Tamt " Trig: Fres Run
FHL; Fast i
IF Gl ow = Atten: 10 dB

Rel 7.00 dBm

A

Center 2441000 GHz

WRes BW 2.0 MHz FVBW 2.0 MHz

Ay Type: Log-Par
#uvg [Hiodd: > 1007100

 Epan 5.000 MH2

Sweep 1.000 ms (1001 pts)
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FCC ID: 2AJYKTS-35A08

CH78 -3Mbps

il et Anakow - Seept Sk
[

Center Freq 2.480000000 GHz Furg Type: Log-Par
Pl taer . Trig: FrasRun Heg[Hiold:=100r100

|FGanlow  Aten: 18 dB

Rel 7.00 dBm

Center 2420000 GHz ' ' R '  Epan 5.000 MH2
WiRes B 2.0 MHz FVEW 2.0 MHz Sweep 1.000 ms {1001 pis)

Keyway Testing Technology Co., Ltd.  Report No. 16KWE114724F  Page 14 of 63



FCC ID: 2AJYKTS-35A08

5. EMISSION TEST RESULTS

5.1. Conducted Emission at the Mains Terminals Test
5.1.1. Limit 15.207 limits

Frequency Limit (dBuV)
MHz Quasi-peak Average
0.15-0.5 66 to 56 56 to 46

0.5-5 56 46

5-30 60 50
NOTE: 1.The lower limit shall apply at the transition frequencies.
2.The limit decreases linearly with the logarithm of the frequency in the range
0,15 MHz to 0,50 MHz.

5.1.2. Test Setup

1.The EUT was put on a wooden table which was 0.8 m high above the ground and
connected to the AC mains through the Artificial Mains Network (AMN). Where the mains
cable supplied by the manufacture was longer than 0.8 m, the excess was folded back and
forth parallel to the cable at the center so as to form a bundle no longer than 0.4 m.

2.The EUT was kept 0.4 m from any other earthed conducting surface. Both sides of AC line
were checked to find out the maximum conducted emission levels according to the test
procedure during the conducted emission test.

3.The frequency range from 150 kHz to 30 MHz was investigated.

4.The bandwidth of the test receiver was set at 9 kHz.

5.Pretest for all mode, The test data of the worst case condition(s) was reported on the
following page.

Reference Plane

LISN LISN
I400m 80 (7/
AUX E.U.T

Filter
Eauipment
EMI
Receiver
Test table/Insulation plane
Remark: E.U.T. :Equipment Under Test
LISN: Line Impedance Stabilization Network
Test table height: 0.8m.
Test block
adapter EUT

AC mains <«—

Keyway Testing Technology Co., Ltd.  Report No. 16KWE114724F  Page 15 of 63



5.1.3. Testresult

FCC ID: 2AJYKTS-35A08

EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 26 C Relative Humidity : {54%
Pressure : 1010hPa Phase : L
DC 5.0V form Adapter )
Test Voltage AC 120V/60Hz Test Mode : Mode 4
80 Level (dBuV)
70
G FCC PART15 C QP
60 [
FCC PART15 C AV
4004 **f-q*l' ; - -
F oW e ,..-L,rm " & ;
Ll . ‘lh'l"ﬁ&'ﬂﬁﬁl‘- S 'ﬂﬂi‘ﬂi%ﬂ‘-‘ [ _..;*11
T | e o X W (W e
- " A --,-.-...11 “fm,h_k,‘: L, o
20 pe e
Rl "-*'w.aﬂ'“,aa-‘-uﬂ-,g«.‘.
10
E.‘t& d 5 1 2 5 10 20 30
Rkl Frequency (MHz)
Limit Over
Freq Level Line Limit Remark
MH= dBuV dBuV db
1 0.507 26.05 46.00 -19.95 Average
2 0.507 33.33 5&.00 =22.87 QP
3 0,552 25.86 46.00 -20.14 Average
4 D.552 34.47 56.00 -21.53 QP
3 0.830 26.52 496.00 -19.48 Average
6 D.86320 332.33 56.00 =-22.87 QP
7 0.775 28.1c¢ 46.00 -17.84 Average
8 0.775 33.33 56.00 =-22.67 QP
9 0D.923 24 87 46,00 -21.13 Average
10 0.923 33.33 56.00 -22.687 QP
11 1.216 24.90 46.00 -21.10 Average
12 1.216 32.33 56.00 -23.67 QP

Keyway Testing Technology Co., Ltd.

Report No. 16KWE114724F  Page 16 of 63



FCC ID: 2AJYKTS-35A08

EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 26 C Relative Humidity : |54%
Pressure : 1010hPa Phase : N
DC 5.0V form Adapter .
Test Voltage AC 120V/60Hz Test Mode : Mode 4
Eul.evel (dBuV)
70
FCC PARTA5C QP
60 I
FCC PART15C AV
4“**'“-"h*'*‘r*'-mu.e«m.uab.ma, | |
.."f‘if\gmhi-‘ly** .'l:.lg
Wt A T - ]
bt
20
10
B.'IE o2 5 1 2 5 10 20 30
et Frequency (MHz)
Limit Over
Freq Level Line Limit Remark
MH= dBuV dBuV dB
1l 0.529 26.48 46.00 -19.52 Average
2 0.529 33.33 56.00 -22.87 QP
3 0.627 26.29 46.00 -18.71 Average
9 D.627 34.33 56.00 -21.67 QP
5 0.775 28B.79 48.00 -17.21 Average
) 0.775 33.47 56.00 -22.53 QP
7 1.032 24.86 46.00 -21.14 Average
B 1.032 33.33 56.00 -2Z2.a7 QF
=] 1.433 25,14 46,00 -20,.856 Average
10 1.433 33.33 56.00 —-22.67 QP
11 9.705 23.88 50.00 -26.32 Average
12 9.705 33.33 60.00 -26.67 QP

Keyway Testing Technology Co.,

Ltd.
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FCC ID: 2AJYKTS-35A08

EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 26 C Relative Humidity : {54%
Pressure : 1010hPa Phase : L

DC 5.0V form Adapter .
Test Voltage AC 240V/60Hz Test Mode : Mode 4
Bﬂl.’&'«rqﬂ.ll {dBuV)
70

50

40! e g Y

3uw VH;

FCC PART1SC QP

FCC PART15C AV

W B

20
10
915 2 5 1 2 5 10 20 30
Truce 1) Frequency (MHz)
Limit Over
Freq Level Line Limit Remark
MH= dBuV dBuV dB
1 0.588 33.13 46.00 -12.87 Average
2 0.598 4£1.33 56.00 -14.87 QP
3 0.705 35.62 46.00 -10.38 RAverage
4 0.705 43.47 56.00 =-12.53 QP
5 0.759 32.46 46.00 -13.54 Average
& 0.759 40.33 56.00 -15.67 QF
7 1.160 1.24 46.00 =-14.76 Average
8 1.16¢0 39.33 56.00 -1i6.87 QP
] 1.289 31.48 46.00 -14.52 Average
10 1.289 40.33 56.00 -15.a7 QP
11 2.237 31.38 46.00 =-14.82 Average
12 2.237 38.33 56.00 -16.67 QF
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FCC ID: 2AJYKTS-35A08

EUT : Bluetooth Music receiver Model Name : TS-35A08
Temperature : 26 C Relative Humidity : [54%
Pressure : 1010hPa Phase : N

DC 5.0V form Adapter )
Test Voltage AC 240V/60Hz Test Mode : Mode 4
Eul.evel (dBuV)
70

F
- \ | | CC PART15 C QP
FCC PART \'j
) \\\ | | | CC PART15C A

M Ly :
40 1~amiqﬁkﬁkuvﬂiqgiﬁhmnggL%JﬁLhﬁ

IR NIE 1EAR

o+ . |
WYL e A U I
WYY Y

II’"L 1 Ty
20 IJ%*“!&JH*}"“" L}
10
E.'Icﬁ 2 o - 1 2 5 10 20 30
[ Frequency (MHz}

Limit Over
Freq Level Line Limit Remark

MHz dBuV  dBuV dB
1 0.354 35.54 48.87 -13.33 Average
2 0.354 39.26 G5SB.B7 -19.61 QP
3 0.552 29.39 56.00 -26.61 Average
4 0.552 37.55 56.00 -18.45 QP
3 0.651 29.04 56.00 -26.96 Average
6 0.651 35.25 56.00 -20.75 QP
7 0.775 30.89 56.00 -25.11 aAverage
z 0.775 36.55 56.00 -19.45 QP
9 0.968 29.55 56.00 -26.45 Average

10 0.968 35.25 56.00 -20.75 QP

11 1.077 28.63 56.00 -27.37 Average

12 1.077 35.58 56.00 -20.42 QP
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5.2. Radiated Emission Test
5.2.1. Limit 15.209 limits

Frequency Distance Filed Strengths Limit
MHZ Meters uV/m dB(uV)/m
30~88 3 100 40.0

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

Above 1000 3 54.0dB(uV)/m(Average)

5.2.2. Restricted bands of operation

MHz MHz MHz GHz
0.009-0.110 16.42-16.423 399.9-410 4.5-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
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 17.7-21.4
8.37625-8.38675 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 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400

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 20dB
below the fundamental emissions, or comply with 15.209 limits.
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FCC ID: 2AJYKTS-35A08

5.2.3. Test setup

The EUT was placed on a turn table which was 0.8 m above the ground blow 1G and 1.5m above
1G. The turn table can rotate 360 degrees to determine the position of the maximum emission
level. The EUT was set 3 m away from the receiving antenna which was mounted on an antenna
tower. The measuring antenna moved up and down to find out the maximum emission level. It
moved from 1 m to 4 m for both horizontal and vertical polarizations.

The EUT was tested in the Chamber Site. It was pre-scanned with a Peak detector from the
spectrum, and all the final readings from the test receiver were measured with the Quasi-Peak
detector.

The bandwidth of the EMI test receiver is set at 120kHz for frequency range from 30MHz to 1000
MHz.

The bandwidth of the Spectrum’s VBW is set at 3MHz and RBW is set at 1MHz for peak
emissions measurement above 1GHz and 1MHz RBW, 10Hz VBW for average emissions
measure above 1GHz, the EUT was placed on a turn table which was 1.5 m above the ground,
for all test, used peak detector.

The frequency range from 30MHz to 10" harmonic (25GHz) are checked. and no any emissions
were found from 18GHz to 25 GHz, So the radiated emissions from 18GHz to 25GHz were not
record.

Notes: 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading-Preamp Factor.
2. Measurement Uncertainty: £3.2 dB at a level of confidence of 95%.

3. For emissions above 1GHz, if peak level comply with average limit, then the average
level is deemed to comply with average limit.

4. For emissions below 1GHz, pretest for all mode, The test data of the worst case
condition(s) was reported on the following pages.

5.EUT Pre-scan X/Y/Z orientation, only worst case is presented in the report (Z
orientation).

6.We pretest all modulation, The worst was GFSK, the worst data was show in the report.
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Radiated Emission Test-Up Frequency 30MHz- 1GHz

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

R .1, > |
le

x
0.8m! Turn Tab

v

—e

Analyzer etwork

Above 1GHz

Aechoic 3m Chamber

Antenna Elevation Varies From 1ilo4 m
Tuen Table From 0" o 360

Turn Table
Absorers
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FCC ID: 2AJYKTS-35A08

EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 20 C Relative Humidity : [48%
Pressure : 1010hPa Test Mode : X
Test Voltage DC 3.7V
Below 30MHz
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) PIF
- - - - 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 =40 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.

Keyway Testing Technology Co., Ltd.
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30MHz - 1GHz
EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 20 C Relative Humidity : [48%
Pressure : 1010hPa Test Mode : X
Test Voltage DC 3.7V
Vertical
EELE‘{E{ (dBuVim)
60.0
FCC PART 15C
6HB.
4ELD—E '
20.0
30 100. 200, 300. 400, 500, 600. 700. 800, 900. 1000
Freguency (MHz)
Freamp Read Cablelntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Eemark
MHzZ dB dBuV dB dB/m dBuV/m dBuV/m dB
: | 34.85 31.3B 40.46 0.56 15.94 25.58 40.00 -14.42 QP
2 63.95 31.32 47.&5 0.75 7.38 24.48 40.00 -15.54 QF
3 97.80 31.35 41.77 0.94 9.50 20.86 43.50 -22.64 QP
4 l63.26 3Jl.la 48.73 1.39 10.30 29.33 43.90 -12.17 QF
5 231.76 30.93 45.82 1.61 12.39 28.B9 46.00 =-17.11 QP
5 280.26 30.94 42 _24 1.78 13.17 26.25 46.00 -19.75 QP
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Horizontal
Level (dBuVim)
80
60.0 ' :
FCEPﬂRT1E;
6B
4{]1}—[- -
4
20,0
30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Freguency (MHz)
Fre=amp Read CablsAntsnna Limic Over
Freq Factor Level Loss Factor Level Line Limit Remark
MH=z dB dBuV dB dB/m dBuV/m dBuV/m dB
183.26 31.15 45.4¢ 1.3% 10.30 26.00 43.20 -17.50 QF
2 219,15 30.99 40.56 1.53 11.92 23.02 46.00 -22.98 QP
3 241.46 30.95 38.83 1.61 12.66 22.15 46.00 -23.B5 QP
4 270.56 30.95 36.51 1.78 12.%8 22.32 46.00 -23.68 QP
5 301.60 30.92 37.78 1.94 13.B4 22.64 46.00 -23.36 QP
& 313.24 30.8%5 T.57 i.94 14.17 22.79 46.00 -23.21 QP

NOTE: 1.Absolute Level= ReadingLevel+antenna Factor+cable loss-preamp factor.
2. Over Limit= Absolute Level — Limit.
3. 1Mbps (High channel) is the worst mode, only worst data is presented in the report.
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Above 1GHz
EUT : Bluetooth Music receiver Model Name : TS-35A08
Temperature : 20 C Relative Humidity : (48%
Pressure : 1010hPa Test Mode :
Test Voltage : |DC 3.7V
Frequency Mett_ar Antenna | Cable | Preamp | Emission Limits | Margin Detector Comment
Reading | Factor loss factor Level Type
(MHz) (dBuV) (dB) (dB) (dB) (dBpV/m) [(dBuV/Im)| (dB)
TX-2402
4804 30.13 32.94 11.94 27.49 47.52 4 6.48 | Awerage | Vertical
4804 40.54 32.94 11.94 27.49 57.93 74 -16.07 peak Vertical
7206 31.46 25.28 18.04 27.94 46.84 4 -7.16 | Awerage | Vertical
7206 41.89 25.28 18.04 27.94 57.27 74 -16.73 peak Vertical
4804 30.19 32.94 11.94 27.49 47.58 4 6.42 | Awerage | Horizontal
4804 41.14 32.94 11.94 27.49 58.53 74 -15.47 peak | Horizontal
7206 30.27 25.28 18.04 27.94 45.65 4 8.35 | Awerage | Horizontal
7206 4274 25.28 18.04 27.94 58.12 74 -15.88 peak | Horizontal
TX-2441
4882 30.16 32.1 12.15 27.53 46.89 4 -7.11 | Awerage | Vertical
4882 40.17 32.1 12.15 27.53 56.90 74 -17.10 peak Vertical
7323 30.01 24.33 18.09 27.96 44 .47 4 9.53 | Awerage | Vertical
7323 41.39 24.33 18.09 27.96 55.85 74 -18.15 peak Vertical
4882 30.29 32.1 12.15 27.53 47.02 54 6.98 | Awerage | Horizontal
4882 40.54 32.1 12.15 27.53 57.27 74 -16.73 peak |Horizontal
7323 30.82 24.33 18.09 27.96 45.28 4 8.72 | Average | Horizontal
7323 39.25 24.33 18.09 27.96 53.71 74 -20.29 peak |Horizontal
TX-2480
4960 30.19 31.32 12.31 27.58 46.24 4 -7.76 | Awerage | Vertical
4960 40.74 31.32 12.31 27.58 56.79 74 -17.21 peak Vertical
7440 30.33 24.38 18.16 27.99 44.88 54 9.12 | Awerage | Vertical
7440 40.61 24.38 18.16 27.99 55.16 74 -18.84 peak Vertical
4960 30.25 31.32 12.31 27.58 46.30 4 -7.70 | Average | Horizontal
4960 41.57 31.32 12.31 27.58 57.62 74 -16.38 peak | Horizontal
7440 31.29 24.38 18.16 27.99 45.84 4 -8.16 | Awerage | Horizontal
7440 41.58 24.38 18.16 27.99 56.13 74 -17.87 peak | Horizontal
NOTE:1 Absolute Level= ReadingLevel+antenna Factor+cable loss-preamp factor.
2 Over Limit= Absolute Level — Limit.
3.The amplitude of spurious emissions which are attenuated by more than 20dB below the pemissible
value has not to be reported.
4 1Mbps is the worst mode.
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For radiated test as follows:

Frequency Meter |Antenna| Cable | Preamp | Emission Limits |Margin Detector Comment
Reading| Factor | loss | factor Level Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m)| (dB)
1Mbps Non-hopping
2390 36.68 30.44 8.94 26.32 49.74 74 -24.26 peak Vertical
2390 36.21 30.44 8.94 26.32 49.27 74 2473 peak Horizontal
2483.5 37.89 30.05 9.07 26.34 50.67 74 -23.33 peak Vertical
2483.5 37.21 30.05 9.07 26.34 49.99 74 -24.01 peak Horizontal
1Mbps hopping
2390 36.89 30.44 8.94 26.32 49.95 74 -24.05 peak Vertical
2390 36.75 30.44 8.94 26.32 49.81 74 -24.19 peak Horizontal
2483.5 37.76 30.05 9.07 26.34 50.54 74 -23.46 peak Vertical
2483.5 37.54 30.05 9.07 26.34 50.32 74 -23.68 peak Horizontal
2Mbps Non-hopping
2390 37.24 30.44 8.94 26.32 50.30 74 -23.7 peak Vertical
2390 36.89 30.44 8.94 26.32 49.95 74 -24.05 peak Horizontal
2483.5 38.11 30.05 9.07 26.34 50.89 74 -23.11 peak Vertical
2483.5 37.76 30.05 9.07 26.34 50.54 74 -23.46 peak Horizontal
2Mbps hopping
2390 36.69 30.44 8.94 26.32 49.75 74 -24.25 peak Vertical
2390 35.92 30.44 8.94 26.32 48.98 74 -25.02 peak Horizontal
2483.5 36.87 30.05 9.07 26.34 49.65 74 -24.35 peak Vertical
2483.5 3711 30.05 9.07 26.34 49.89 74 2411 peak Horizontal
3Mbps Non-hopping
2390 36.69 30.44 8.94 26.32 49.75 74 -24.25 peak Vertical
2390 35.66 30.44 8.94 26.32 48.72 74 -25.28 peak Horizontal
2483.5 35.78 30.05 9.07 26.34 48.56 74 -25.44 peak Vertical
2483.5 36.32 30.05 9.07 26.34 49.10 74 249 peak Horizontal
3Mbps hopping
2390 37.34 30.44 8.94 26.32 50.40 74 -23.6 peak Vertical
2390 36.41 30.44 8.94 26.32 49.47 74 -24.53 peak Horizontal
2483.5 35.29 30.05 9.07 26.34 48.07 74 -25.93 peak Vertical
2483.5 36.51 30.05 9.07 26.34 49.29 74 24.71 peak Horizontal

If the PK measured levels comply with average limit, then the average level were deemed to comply with

average limit.
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Spurious Emission in Restricted Band:(1-25G)
All the modulation modes have been tested and all other emissions more than 20dB below the limit, the worst

result was report as below:

Telr |Fecreas Met(_ar Antenna | Cable |Preamp | Emission i g Detector
Reading Factor loss factor Level Type
(HIV)
(MHz) (dBuV) (dB) (dB) (dB) | (dBuV/m) | (dBuV/m)| (dB)
1Mbps Non-hopping

Vertical 3262 36.89 3026 10.68 2663 5120 74 -22.80 Pk
Horizontal 3262 37.21 3026 10.68 2663 5152 74 -22.48 PK

Vertical 4032 36.21 3155 10.52 2702 5126 74 -22.74 Pk
Horizontal 4032 3427 3155 10.52 27.02 4932 74 -24 68 PK

1Mbps hopping

Vertical 3351 3419 30.34 10.78 26.67 48.64 74 -2536 Pk
Horizontal 3351 3543 30.34 10.78 26.67 49388 74 -2412 PK

Vertical 4130 36.27 30.69 10.95 27.08 5083 74 -2317 Pk
Horizontal 4130 35.62 30.69 10.95 27.08 5018 74 -2382 PK
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6.20DB BANDWIDTH

6.1. Limits
According to FCC Section 15.247(a)(1), the 20dB bandwidth is known as the 99% emission

bandwidth, or 20dB bandwidth(10*log1%=20dB)taking the RF output power

6.2. Test setup
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum, During the measurement, the Bluetooth module of the EUT is activated and
controlled by the software, and is set to operate under test mode transmitting.

2. Set the spectrum analyzer:

Span: approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel

RBW 21% of the 20dB bandwidth

VBW = RBW

Sweep=auto

Detector function=peak

Trace=max hold

EUT SPECTRUM
ANALYZER
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Test data:
EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 25 C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage DC 3.7V
Test Mode CHOO0 / CH39 /C78(1Mbps)
Frequenc 20dB Bandwidth Result
quency (kHz)
2402 MHz 830.6 PASS
2441 MHz 832.1 PASS
2480 MHz 833.2 PASS
Test plot as follows:
CHOO0
|_ Keysight Spectrum Analyzer - Occupied BW ==

d RL RF AC |

[ SENSE:INT]

ALIGN AUTO [07:23:24 AM Nov 22, 2016

Center

Center Freq 2.402000000 GHz

(
#IFGain:Low

Ref 8.00 dBm

Center 2.402 GHz
Res BW 30 kHz

Occupied Bandwidth
829.91 kHz
-31.979 kHz
830.6 kHz

Transmit Freq Error
x dB Bandwidth

&) Trig: Free Run
#Atten:

#/BW 100 kHz

Freq: 2.402000000 GHz Frequency

Avg|Held:>10/10

Radio Std: None

16 dB Radio Device: BTS

Center Freq
2.402000000 GHz

Total Power 8.42 dBm

% of OBW Power
x dB

99.00 %
-20.00 dB

IMSG

STATUS

Keyway Testing Technology Co., Ltd.

Report No. 16KWE114724F  Page 30 of 63



FCC ID: 2AJYKTS-35A08

CH39 -1Mbps

' Keysight Spectrum Analyzer - Occupied BW =R
| S_E_NSE:IIJT| | ALIGN AUTO [07:23:58 AM Nov 22, 2016
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 16 dB Radio Device: BTS

Frequency

Center Freq
2.441000000 GHz

Center 2441GHz N R ) ~ Span3MHz CF Step
#Res BW 30 kHz #/BW 100 kHz Sweep 4.133 ms 300.000 kHz

Man

Occupied Bandwidth Total Power 8.09 dBm
832.34 kHz Freq Offset

Transmit Freq Error -33.991 kHz % of OBW Power  99.00 % diiz
x dB Bandwidth 832.1 kHz xdB -20.00 dB

MSG STATUS

CH78 -1Mbps

Q [ SENSE:INT] | ALIGN AUTO  [07:24:53 AM Nov 22, 2016
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None A
@] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 16 dB Radio Device: BTS

Ref 8.00 dBm_

CenterFreq
2.480000000 GHz

Center 2.48 GHz I } B ] ~ Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 4.133ms

Occupied Bandwidth Total Power 8.22 dBm
831.16 kHz Freq Offset

Transmit Freq Error -35.228 kHz % of OBW Power  99.00 % gtl=
x dB Bandwidth 833.2 kHz xdB -20.00 dB

IMSG STATUS
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EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 25 C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage DC 3.7V
Test Mode CHOO0 / CH39 /C78(2Mbps)

Frequency 20dB (?na:zd)width Result

2402 MHz 1.214 PASS

2441 MHz 1.214 PASS

2480 MHz 1.219 PASS

CHO00
(=R

|_ Keysight Spectrum Analyzer - Occupied BW

i RL

Center Freq 2.402000000 GHz

Center 2.402 GHz
Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

RF 50 AC | [ SENSE:INT]

ALIGN AUTO

[07:28:01 AM Nov 22, 2016

— ) Trig: Free Run

)
AFGain:Low | #Atten: 16 dB

1.2055 MHz
-40.147 kHz

1.214 MHz x dB

|
Center Freq: 2.402000000 GHz

Total Power

% of OBW Power

Avg|Held:>10/10

Radio Std: None

Frequency

Radio Device: BTS

#/BW 100 kHz

7.68 dBm

99.00 %
-20.00 dB

Center Freq
2.402000000 GHz

IMSG

STATUS
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CH39

' Keysight Spectrum Analyzer - Occupied BW

(o |2 [

AC | [ SENSE:INT]

ALIGN AUTO

107:29:12 AM Nov 22, 2016

[
Center Freq: 2.441000000 GHz
) Trig: Free Run
#FGain:Low #Atten: 16 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Trace/Detector

#VBW 100 kHz

Occupied Bandwidth Total Power

1.1809 MHz

-45.467 kHz
1.214 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

Sweep 4.133 ms
7.09 dBm

99.00 %
-20.00 dB

Clear Write

CH78

| SENSE:INT]

ALTGN AUTO

|07:32:22 AM Nov 22, 2016

[
Center Freq: 2.480000000 GHz
) Trig: Free Run
#IFGain:Low #Atten: 16 dB

Radio Std: Nene

Avg|Hold:>10/10

Radic Device: BTS

TracelDetector

J

Center 248 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

1.1630 MHz

-43.356 kHz
1.219 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

Sweep 4.133ms

6.51 dBm

99.00 %
-20.00 dB

Clear Write
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EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 25 C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage DC 3.7V
Test Mode CHOO0 / CH39 /CH78(3Mbps)

Frequency 20dB (?na:zd)width Result

2402 MHz 1.202 PASS

2441 MHz 1.206 PASS

2480 MHz 1.205 PASS

CHO00
(=R

|_ Keysight Spectrum Analyzer - Occupied BW

i RL

Center Freq 2.402000000 GHz

Center 2.402 GHz
Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

RF 50 AC | [ SENSE:INT]

ALIGN AUTO

[07:33:28 AM Nov 22, 2016

— ) Trig: Free Run

)
AFGain:Low | #Atten: 16 dB

1.1812 MHz
-23.762 kHz

1.202 MHz x dB

|
Center Freq: 2.402000000 GHz

Total Power

% of OBW Power

Avg|Held:>10/10

Radio Std: None

Frequency

Radio Device: BTS

#/BW 100 kHz

8.03 dBm

99.00 %
-20.00 dB

Center Freq
2.402000000 GHz

IMSG

STATUS
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CH39

' Keysight Spectrum Analyzer - Occupied BW

SENSE:INT| [

ALIGN AUTO

[07:34:33 AM Nov 22, 2016

Center Freq 2.441000000 GHz

Cp
#IFGain:Low

Center Freq: 2.441000000 GHz
.1 Trig: FreeRun
#Atten: 16 dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Center 2441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1681 MHz
-26.111 kHz
1.206 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq
2.441000000 GHz

Span 3 MHz

Sweep 4.133 ms CF St

300.000 kHz
Man

7.41 dBm

Freq Offset
99.00 % ik

-20.00 dB

STATUS

CH78

SENSE:INT]

ALTGN AUTO

[07:35:13 AM Nov 22, 2016

Center Freq 2.480000000 GHz

()
#FGain:Low

[
Center Freq: 2.480000000 GHz
.1 Trig: FreeRun
#Atten: 16 dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radic Device: BTS

Ref 8.00 dBm_

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1483 MHz
-25.870 kHz
1.205 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

CenterFreq
2.480000000 GHz

Span 3 MHz,
Sweep 4.133ms

6.71 dBm

Freq Offset
99.00 % OHz

-20.00 dB

STATUS
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7.FREQUENCY SEPARATION

7.1. Limits
According to FCC Section 15.247(a)(1), Frequency hopping systems shall have hopping
channel carrier frequencies separated by a minimum of 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater.

7.2. Test setup
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum, During the measurement, the Bluetooth module of the EUT is activated and
controlled by the software, and is set to operate under test mode .

2. Set the spectrum analyzer:

Span: wide enough to capture the peaks of two adjacent channels

RBW 21% of the span(30KHz)

VBW = RBW(100KHz)

Sweep=auto

Detector function=peak

Trace=max hold

EUT SPECTRUM
ANALYZER

Test data:
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EUT : Bluetooth Music receiver Model Name : TS-35A08
Temperature : 24 C Relative Humidity : |58%
Pressure : 1010hPa Test Voltage DC 3.7V
Test Mode CHOO0 / CH39 /CH78(1Mbps)
Frequency Ch. Separation Limit Result
(MHz) (KHz)
2402 MHz 1.002 830.6 Complies
2441 MHz 1.006 832.1 Complies
2480 MHz 1.000 833.2 Complies

Ch. Separation Limits: > 20dB bandwidth
Test plot as follows:

CHO00

= Erpugh ipecrum Anakow - Swept
F

Center Freq 2.402500000 GHz Forg Type: Log-Par
THIT Piian g TTig: FreaRun HvegiHold:=100r100
IFGanLom Atten: 18 dB

Ref 7.00 dBm
[ $142

Center 2402500 GHz ) ' h '  Bpan 2.000 MH2
WRes BIW 30 kHz FVEW 100 kHz Sweep 2.133 ms (1001 pis)
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CH39

e Errugil Spemram Anakoe - Teepd B4

Avg Type: Log-Par
Mg Hindd :>100r100

EEIHBF Freq 2.441500000 GHz
PHL; Wi

. Trig: FresRun
IF Gan:L ow

Aitter: 18 dB

Ref 7.00 dBm

Center Freq
2441500000 GHz

2442600000 GHz

e |

CF Step
200000 kHz

fatn Meary
Freq Offset
O Hz

Scale Type
Lin

F Y

~ Span 2.000 MHz o
Sweep 2.133 ms (1001 pis)

EVBW 100 kHz

CH78

Avg Type: Log-Par
o Trig: Fres Run Mg Hindd :>100r100

PHL; Wi
Aitter: 18 dB

-
IF Gan:L ow

F Y

 Span 2.000 MHz
Sweep 2.133 ms (1001 pis)

EVBW 100 kHz
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EUT : Bluetooth Music receiver Model Name : TS-35A08
Temperature : 24 C Relative Humidity : |58%
Pressure : 1010 hPa Test Voltage DC 3.7V
Test Mode CHOO0 / CH39 /CH78(2Mbps)
Frequency Ch. Separation Limit Result
(MHz) (KHz)
2402 MHz 1.000 809.333 Complies
2441 MHz 0.998 809.333 Complies
2480 MHz 0.995 812.667 Complies
Ch. Separation Limits: >2/3 of 20dB bandwidth
CHO00 -2Mbps

e i Specerum Anpbow - Seept Sh
[

Center Freq 2.402500000 GHz Furg Type: Log-Prar
N Wige T Trig: Frea Run g Hokd:=>100:100

(FGmnilow Atben: 18 dB

Refl 7.00 dBm

~ Epan 2.500 MHz
FVEW 100 kHz Sweep 2.667 ms (1001 pts)
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CH39 -2Mbps

e Errugil Spemram Anakoe - Teepd B4

EEIHBF Freq 2.441500000 GHz

o T Trig: Fres Run
PHC; Wik
FGanLow — Atten: 18 dB

Ref 7.00 dBm

F Y

EVBW 100 kHz

Mg Hindd :>100r100

Avg Type: Log-Par

Center Freq
2441500000 GHz

fatn Meary
Freq Offset
O Hz

Scale Type
Lin

 Span 2,500 MHz ok

Sweep 2,667 ms (1001 pts)

CH78 -2Mbps

o T Trig: Fres Run
PHC; Wik
FGanLow — Atten: 18 dB

F Y

EVBW 100 kHz

Mg Hindd :>100r100

Avg Type: Log-Par

~ Span 2.500 MHz
Sweep 2,667 ms (1001 pts)
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EUT : Bluetooth Music receiver

Model Name

TS-35A08

Temperature : 24 C

Relative Humidity : |58%

Pressure : 1010 hPa Test Voltage DC 3.7V
Test Mode CHOO0 / CH39 /CH78(3Mbps)
Frequency Ch. Separation Limit Result
(MHz) (KHz)
2402 MHz 1.003 801.333 Complies
2441 MHz 1.000 804.000 Complies
2480 MHz 1.000 803.333 Complies
Ch. Separation Limits: >2/3 of 20dB bandwidth
CHO00 -3Mbps

= Kyt pecoum Bnakow - Sweps Gk
F

-Canar Freq 2.402500000 GHz
PHLE Wide g ! Trig: Fres Run
IFGan:Low Atter: 18 dB

Refl 7.00 dBm

§1az2

FVBW 100 kHz

Fvg Type: Log-Par
HvngHodd: > 106100

Sweep 2,667 ms (1001 pts)

~ Epan 2.500 MHz

Keyway Testing Technology Co., Ltd.  Report No. 16KWE114724F  Page 41 of 63



FCC ID: 2AJYKTS-35A08

CH39 -3Mbps

e Errugil Spemram Anakoe - Teepd B4

EEIHBF Freq 2.441500000 GHz

o T Trig: Fres Run
PHC; Wik
FGanLow — Atten: 18 dB

Ref 7.00 dBm

F Y

EVBW 100 kHz

Mg Hindd :>100r100

Avg Type: Log-Par

Center Freq
2441500000 GHz

fatn Meary
Freq Offset
O Hz

Scale Type
Lin

 Span 2,500 MHz ok

Sweep 2,667 ms (1001 pts)

CH78 -3Mbps

o T Trig: Fres Run
PHC; Wik
FGanLow — Atten: 18 dB

F Y

EVBW 100 kHz

Mg Hindd :>100r100

Avg Type: Log-Par

~ Span 2.500 MHz
Sweep 2,667 ms (1001 pts)
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8. NUMBER OF HOPPING FREQUENCY

8.1. Limits
According to FCC Section 15.247(a)(1)(iii), Frequency hopping systems in the
2400-2483.5 MHz band shall use at least 15 channels.

8.2. Test setup
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum, During the measurement, the Bluetooth module of the EUT is activated and
controlled by the software, and is set to operate under test mode .

2. Set the spectrum analyzer:

Span: the frequency band of operation

RBW =100KHz

VBW=300KHz

Sweep=auto

Detector function=peak

Trace=max hold

EUT SPECTRUM
ANALYZER
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EUT : Bluetooth Music receiver Model Name TS-35A08
Temperature : 24 C Relative Humidity : |58%
Pressure : 1010 hPa Test Voltage DC 3.7V
Test Mode ™
Test data:
Measured channel Limit Result
numbers
79 =15 PASS
Test plot as follows:
- Keysight Spectrum Analyzer - Swept 54
RL | RF [500 AC | | SENSE:INT] | ALIGN AUTO  [08:16:32 AM

Start Freq 2.400000000 GHz

Avg Type: Log-Pwr
Trig: Free Run Avg|Held:>100/100

PNO: Fast )
™ Atten: 18 dB

IFGain:Low

Ref 7.00 dBm
|

“I I

|
.

#VBW 300 kHz

Auto Tune

Center Freq
2.441750000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.483500000 GHz

CF Step
8.350000 MHz

| Auto Man

Freq Offset

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)
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9. DWELL TIME

9.1. Limits
According to FCC 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.

9.2. Test setup

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum, During the measurement, the Bluetooth module of the EUT is activated and controlled by the
software, and is set to operate under test mode power.

2. Set the spectrum analyzer:

Span= 0Hz,RBW =1000 kHz,VBW = 3000 kHz

Use a video trigger with the trigger level set to enable triggering only on full pulses.

Detector function=peak, Sweep Time is more than once pulse time.

Set the EUT for DH5, DH3 and DH1 packet transmitting

Measure the maximum time duration of one single pulse.

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)

For Example:

BT hopping rate is 1600 hops/s with 6 slots in 79 hopping channels.

With channel hopping rate (1600 /6 / 79) in Occupancy Time Limit (0.4 x 79) (s),
Hops Over Occupancy Time comes to (1600 /6 /79) x (0.4 x 79) = 106.67 hops.
Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time

EUT SPECTRUM
ANALYZER
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Test data:
Pulse Dwell Limits
Data Packet | Frequency | Duration | Time
(ms) (s) (s)
DH1 2441 MHz 0.545 0.17 0.4
2DH1 2441 MHz 0.555 0.18 0.4
3DH1 2441 MHz 0.545 0.17 04

Test plot as follows as below:

CH39-DH1

e Erighi Spectum Anahow - Seept S
F

Rel 7.00 dBm

Weintl

[Center 2.441000000 GHz
Res BW 1.0 MHz

.Canar Freq 2.441000000 GHz
FHLI; Fast
IFGain:Los Atten: 18 dB

Avg Type: Log-Par

=% Trig- Fres Run

h"lﬂq‘fl'l Il'llnﬁ:r 3

#VBW 3.0 MHz

.'I-I iJ ]l. 4":,-"!'- Hlll. { ﬁ#:

Sweep 5.000 ms (1001 pis)

Center Freq
2 441000000 GHz

Span 0 Hz

IHSI’-
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CH39-2DH1

e psagrl e Anakew - Seepd B
F

1{'.E|n£-r Freq 2.441000000 GHz Fog Type: Log-Par
'THi); rams -~ 1rig- Fres Run
IFGan:Los Atten: 10 dB

Ref 7.00 dBm

[ — R T Y S Center Freq
| I L t 1 2 410900000 GHz

L

142

Ter""?h'f~"E'|“*.' ! by Mﬂr #.I“u. *"|. ;".'1'1""}"}'*’- J‘l}ﬁ-

Center 2.441000000 GHz ' ' ' ' ' Span 0 Hz ok
Res EW 1.0 MHZ FVBW 3.0 MHz Sweep 5,000 ms (1001 pts)

CH39-3DH1

‘Caner Freq 2.441000000 GHz fog Type: Log-Par
TH0); Fass —#— 1rig- FrasRun
IF Gan:Low Atter: 18 dB

g e nakor - eepl B
F

Ref 7.00 dBm

e

RENEAT) '?T|1"r'|"j'."'”"fﬂ" T ﬁﬁ'"u'.‘,'ﬂﬂl‘ :-'-"t:-‘*t'ﬁ‘-'!'*""“*"i Freqoffset
0 Hz

e ——
Scale Type

Center 2.441000000 GHz ' ' ' ' ' Epan 0 Hz Jok) Lin
Res EW 1.0 MHz FVBW 3.0 MHz Sweep 5.000 ms (1007 pts)
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Pulse Dwell Limits
Data Packet | Frequency | Duration | Time
(ms) (s) (s)
DH3 2441 MHz 1.79 0.29 0.4
2DH3 2441 MHz 1.79 0.29 0.4
3DH3 2441 MHz 1.81 0.29 0.4
CH39-DH3

e Erighi Spectum Anahow - Seept S
[

.Canar Freq 2.441000000 GHz e
P Fang —b Trig- Frea Run

IFGan:Low Atten: 18 dB

Rel 7.00 dBm

Center Freq
2 441000000 GHz

T X

[Center 2.441000000 GHz
Res BW 1.0 MHz

IHSI’-

Span 0 Hz

EVBW 3.0 MHz Sweep 5,000 ms (1007 pis)
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CH39-2DH3
= Erighi Spectum Anahow - lwept T
EEHBF Freq 2.441000000 GHz g Type: LogPwr T
PRI bans —we- 17ige Free Run
IFGan:Low Atber: 18 dB

Rel 7.00 dBm

Center Freq
2 441000000 GHz

Freq Offseat
0 He

Scale Type

Center 2441000000 GH2 ' ' ' ' ' Bpan 0 Hz JokL Lin
Res BW 1.0 MHz FVEW 3.0 MHz Sweep 5.000 ms (1001 pis)

CH39-3DH3
|

Eanar Freq 2.441000000 GHz fog Type: Log-Par
TH0); Fass —#— 1rig- FrasRun
IF Gan:Low Atter: 18 dB

g e nakor - eepl B

Ref 7.00 dBm

e T e

I

Center 2.441000000 GHz
Res BW 1.0 MHZ FVBW 3.0 MHz Sweep 5.000 ms (1001 pis)
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Pulse Dwell Limits
Data Packet | Frequency | Duration | Time
(ms) (s) (s)
DH5 2441 MHz 3.04 0.32 0.4
2DH5 2441 MHz 3.05 0.33 0.4
3DH5 2441 MHz 3.05 0.33 0.4
CH39-DH5

= Erpigh Spectram Anabow - Seept T
F

.Caner Freq 2.441000000 GHz
TH0); Fass —#— 1rig- FrasRun
IF Gan:Low Atter: 18 dB

Avg Type: Log-Par

Ref 7.00 dBm

Center Freq
£ 401000000 GHz

'.""T‘il-"*"r-'ari'ﬁlr-af""""

[Center 2.441000000 GHz

Epan 0 Hz Jok)
Res BW 1.0 MHz

Sweep 5000 ms (1007 pis)

EVBW 3.0 MHz
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CH39-2DH5
== pwagrl e Snakoer - Seepl B
Eanar Freq 2.441000000 GHz fog Type: Log-Par
TH0); Fass —#— 1rig- FrasRun
IFGain:Low Atten: 10 dB

Ref 7.00 dBm

Center Freq
2441000000 GHz

e e e T YT T ] R e e

ki g Jv,%":r
bl Freq Offset
O Hz

Scale Type

Center 2.441000000 GHz ' ' ' ' ' Epan 0 Hz Jok) Lin
Res EW 1.0 MHz FVBW 3.0 MHz Sweep 5.000 ms (1007 pts)

CH39-3DH5

= Krvigt pecoum Raakow - Swept ik

EEHBF Freq 2.441000000 GHz fug Type: Log-Par
PRI bans —we- 17ige Free Run
IFGan:Low Atber: 18 dB
Rel 7.00 dBm

Center Freq
2 441000000 GHz

e

Center 2441000000 GH2 ' ' ' ' ' Bpan 0 Hz JokL
Res BW 1.0 MHz FVEW 3.0 MHz Sweep 5.000 ms (1001 pis)
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10. BAND EDGE COMPLIANCE TEST
10.1. Limits

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)).

10.2. Test setup

EUT P SPECTRUM
ANALYZER
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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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For conducted test:

Delta Peak to band

Frequency Band - > Limit
emission Result
(dBc)
(dBc)
GFSK Non-hopping
Left Band 40.89 20 Pass
Right Band 58.99 20 Pass

m/4-DQPSK Non-hopping

Left Band 41.40 20 Pass

Right Band 55.90 20 Pass

8DPSK Non-hopping

Left Band 42.82 20 Pass

Right Band 57.30 20 Pass

GFSK hopping

Left Band 42.35 20 Pass

Right Band 59.53 20 Pass

m/4-DQPSK  hopping

Left Band 42.37 20 Pass

Right Band 60.57 20 Pass

8DPSK hopping

Left Band 43.89 20 Pass

Right Band 60.01 20 Pass
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BDR mode (GFSK): Band Edge-Left Side

' Keysight Spectrum Anal wept SA

ixl RL | ac | | SENSE:INT] [ ALIGN AUTO | 08:43:39 AM

Start Freq 2 310000000 GHz ; Avg Type: Log-Pwr

st [, 1rig: FreeRun Avg|Held:>100/100
)
IFGaln:Low Atten: 18 dB

Mkr1 2.402 0 GHz

2.410000000 GHz

Stop 2.41000 GHz CF Step
Sweep 9.600 ms (1001 pts) 10.000000 MHz
Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -
T T ¥ Y Y= I YT I S — ||
2 I
3 R T FreqOffset
1 I 0Hz
5 I
6 I .
7 I |
8 I Scale Type
9 I
10 N i i
11 ] = =i

ixt RL | o | SENSE:INT] | ALIGN AUTO |08:45:13 AM F
Start Freq 2 310000000 GHz Avg Type: Log-Pwr e
&) Trig: Free Run Avg|Held:>100/100 i
Atten: 18 dB &

B Yokt Spmmm AnalyzEr Swept A _E__“_.@.._@l
| 0

Mkr1 2.402 0 GHz Auto Tune
1.661 dBm i |

Center Freq
|| 2:360000000 GHz
y| I

StartFreq
2.310000000 GHz
| —
' StopFreq
| | 2.410000000 GHz

(B |
Stop 2.41000 GHz CF Step

Sweep 9.600 ms (1001 pts) 10.000000 MHz
Auto Man

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ »

U NJ1]f]  24020GHz| T ———
2 EEEEE Za000GH:  aosssdem| | |
R [ s e G | — T Freq Offset

_—___ 0Hz

|
Scale Type
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BDR mode (GFSK): Band Edge-Right Side

| Keysignt spectrum Analyzer

pt SA

RL

| F
Start Freq 2.4

Rl

| SENSE:INT] [ ALIGN A

Avg Type: Log-Pw-r

00 GHz
Avg|Hold:>100/100

PNO: Fast L, Trig: Free Run
IFGain:Low Atten: 18 dB

750000

2500000000 GHz
2600000 MHz
Auto Man
MKR| MODE TRC| SCL X ¥ FUNCTION NCTION WIDTH FUNCTION VALUE = =
U N 17| 2.479 975 GHz 1.307 dBm — | [SSSS—]
)l N [1]f] 2.483 500 GHz -57.678 dBm ]
3 e | ] Freq Offset
4 ] [ ] 0 Hz
5 ] R -
6 - [
i I [
8 1 [ Scale Type
9 1 [
10 I [ Lin
11 S O EO I - |- —
MSG STATUS

|~ Keysight Spectrum Analyzer - Swept

===

RL

RF

SA
AC |

| SENSE:INT] | ALIGN £

Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 18 dB

Center Freq
2.487500000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2500000000 GHz
CF Step
2600000 MHz
Auto Man
MKR| MODE TRC| SCL X Y. FUNCTION NCTION WIDTH FUNCTION VALUE = =
IEENEE 2477 975 GHz 1197 dBm — | [SSSS—]
)l N [1]f] 2.483 500 GHz -58.333 dBm ]
3 e | ] Freq Offset
4 ] [ ] 0Hz
5 ] R -
6 - [
i I [
8 1 [ Scale Type
9 1 [
10 I ]
11 | | [ B
m *
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EDR mode (11/4-DQPSK): Band Edge-Left Side

FCC ID: 2AJYKTS-35A08

' Keysight spmmm AnalyzEr Swept SA

m RL | |50 AC | | SENSE:INT| | ALIGN AUTO |08:55:21 AM
Start Freq 2 310000000 GHz : Avg Type: Log-Pwr
1 Trig: Free Run
Atten: 18 dB

PNO: Fast (] Avg|Held:>100/100

Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL X FUNCTION

N [1[f[ 24020 GHz| 1 109 dBm [ 0 0]
2 I}IIIE_ 4000 GHz|  -40.286 dBm| ———
] N | I

FUNCTION WIDTH FUNCTION VALUE =~ »

(==

Auto Tune

Center Freq
2.360000000 GHz

StartFreq
2.310000000 GHz

Stop Freq
2.410000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

0Hz
—I
Scale Type

Log Lin

' Keysight spmmm AnalyzEr Swept SA

lxl RL | [500 aAC | | SENSE:INT] | ALIGN AUTO
Start Freq 2 310000000 GHz Avg Type: Log-Pwr
&) Trig: Free Run Avg|Held:>100/100

Atten: 18 dB

Mkr1 2.402 0 GHz
1.061 dBm

Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts)

|08:57:10 AM Nov 22, 2016

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ »

1 mnn_zmm——
] N [1]f]  24000GHz] 41312dBm| [ |
3 A e N |
4
5
6
7
8
9
10

(==

Auto Tune

Center Freq
2.360000000 GHz

StartFreq
2.310000000 GHz

Stop Freq
2.410000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset
0Hz

Scale Type
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EDR mode (11/4-DQPSK): Band Edge- Right Side

m RL | |50 AcC | SENSE:INT] | ALIGN AUTO |09:05:42 AM

Start Freq 2.475000000 GHz _ Avg Type: Log-Pwr =

PNO: Fas‘ o Trig: Free Run Avg|Hold:>100/100
Atten: 18 dB

B Yokt Spmmm AnalyzEr Swept SA _E__“_.@.._@l

Auto Tune

CenterFreq
2487500000 GHz
.
I StartFreq
2.475000000 GHz
| —
| StopFreq
| | 2500000000 GHz

I
Stop 2.50000 GHz CF Step

Sweep 2400 ms (1001 pts) 2.500000 MHz
Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ »

IEENEE DT vIE Gy YT ——
2 EEEEE ELLT ] —— —
R [ e | — TR Freq Offset

_—___ 0Hz

|
Scale Type

Log Lin

KEys\ghtSpectrumAnalyZEr Swept SA =
m RL | | o aAcC | SENSE:INT] | ALIGN AUTO | 09:04:29 AM Nov 22, 2016 F
Start Freq 2 475000000 GHz Avg Type: Log-Pwr =i EEfUEnEY

st Ly Trig: Free Run Avg|Held:>100/100
:Low Atten: 18 dB

Auto Tune

Center Freq
2.487500000 GHz
 I—
I StartFreq
2.475000000 GHz
| EE——
! StopFreq
|| 2500000000 GHz

[
Stop 2.50000 GHz CF Step

Sweep 2400 ms (1001 pts) 2.500000 MHz
Auto Man

Freq Offset
0Hz
JE—
Scale Type

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ »

1 | N [1[f] 2 4?6 975 GHz 0. 162 dBm| |
IIIIIE 2.483 500 GHz 60732dBm| |
o] v i [
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EDR mode(8DPSK): Band Edge-Left Side

ileL |

' Keysight spmmm AnalyzEr Swept SA

Start Freq 2 31000000 GHz

SENSE:INT| | ALIGN AUTO
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EDR mode(8DPSK): Band Edge-Right Side
KEys\ghtSpectrumAnalyZEr Snept S _E__“_.@.._l@_-l

ixl RL | o ac | SENSE:INT] | ALIGN AUTO  [09:02:09 AM F
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PNO: Fast L, Trig: Free Run Avg|Hold:>100/100 i
IFGain:Low Atten: 18 dB

Mkr1 2.479 975 GHz Auto Tune
e
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IIIIIE 2.483 500 GHz 67424dBm| [ [ ]
] o | N |
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NOTE: Hopping enabled and disabled have evaluated,and the worst data was reported.
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11. ANTENNA REQUIREMENTS

11.1.Limits
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. Result

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

antenna is only 1.2dBi.
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12. PHOTOGRAPHS OF TEST SET-UP

Radiated Emission Test
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Conducted Emission
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