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TEST REPORT

Applicant’'s name: China Etech Groups Ltd

Room 3A15-3A18, Floor4, BlockC, Bao Yuan HuaFeng Headquatrter,
economy building, Xixiang Road, Xixiang Street, Baoan district,

Address: Shenzhen
Manufacture's Name: Dongguan China Etech Groups Ltd
2F, Building B, NO.77, Shachong Road, Shatou Community, Changan
Address: Town, Dongguan, Guangdong.
Product name: String Light Speaker
Trademark: Vivitar
Model name: VSS60014BT-FEX, VSS60014BT, E-BS-17247-A
Standards: FCC Part 15.247

ANSI C63.10-2013
Test Procedure: DA 00-705

This device described above has been tested by Shenzhen Microtest Co., Ltd and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested
sample identified in the report.

Tested by: é@ e

Amy Lu Mar. 05, 2018

Reviewed by: Lg ,fiug . _,?/jj]f’/?

Blue Zheng Mar. 05, 2018
Approved by: M};@V\
Smith Chen Mar. 05, 2018
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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1 General Information

1.1 Description of EUT

Product name String Light Speaker
Model name VSS60014BT-FEX
Serial Model VSS60014BT, E-BS-17247-A

TX 2402-2480MHz

Operation Frequency
RX 2402-2480MHz

Number Of Channel 79

Modulation Type: GFSK, m/4-DQPSK

Bit Rate of Transmitter: 1 Mbps,2 Mbps

Max. Output Power: -5.497dBm

Antenna Type: PCB antenna (Antenna Gain -0.68dBi)
Supply Voltage: DC 5V from adapter AC 120V/60Hz
Model Difference: Only the models is named differently

1.2 Operation channel list

Channel Frz&iﬁgcy Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454 - -
26 2428 53 2455 - -
1.3 Test channel list
Channel Channel Frequency (MHz)
Low 00 2402
Middle 39 2441
High 79 2480
1.4 Ancillary equipment list
Equipment Model S/IN Manufacturer Certificate type

/

/

/

1.5 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration

during the tests.

ltem Equipment Brand Model/Type No. Series No. Note
) String Light - ]

E-1 Speaker Vivitar VSS60014BT-FEX N/A EUT

E-1 Adapter Huawei N/A N/A

Note:

(1)The support equipment was authorized by Declaration of Confirmation.

(2)For detachable type 1/0O cable should be specified the length in cm in T Length s column.

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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2 Summary of Test Results

Test procedures according to the technical standards:

No. Standard Section Test Item Result Remark
1 15.203/15.247(c) Antenna requirement Pass
2 15.247(b)(1) Peak output power Pass
3 15.207 Conducted emission Pass
4 15.247(d) Band edge Pass
5 15.205/15.209 Spurious emission Pass
6 15.247(a)(1) 20dB occupied bandwidth Pass
7 15.247(a)(1) Car“g;g;fgt‘ifr?des Pass
8 15.247(a)(1) Hopping channel number Pass
9 15.247(a)(1) Dwell time Pass

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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3 Test Facilities and Accreditations

3.1 Test laboratory

Test Laboratory Shenzhen Microtest Co., Ltd

No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye
Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

FCC Registration No.: 448573

Location

3.2 Environmental conditions

Temperature: 20°C~30°C

Humidity 30%~70%

Atmospheric pressure 98kPa~101kPa

3.3 Measurement uncertainty

The reported uncertainty of measurement y + U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 providing a level of confidence of approximately 95
%

No. Item Uncertainty
1 Conducted Emission Test +1.38dB
2 RF power, conducted +0.16dB
3 Spurious emissions, conducted +0.21dB
4 All emissions, radiated(<1G) +4.68dB
5 All emissions, radiated(>1G) +4.89dB
6 Temperature +0.5°C
7 Humidity +2%

3.4 Test software

Software ]
Manufacturer Model Version
Name
RF Test System Farad LZ-RF Lz_Rf 3A3
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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Equipment Equipment Manufactur Model Serial No. Calibration Due date
No. Name er date
Spectrum .
MTI-E001 Analyzer Agilent E4407B | MY41441082 | 2017/09/18 | 2018/09/17
CMU 200
MTI.EQo2 | universalradio | Rohde&schw | .\, 5qq 114587 | 2017/09/18 | 2018/09/17
communication arz
tester
MTI-E004 | EMI Test Receiver ROhdaefZ‘SChW ESPI 1000314 | 2017/09/18 | 2018/09/17
MTI-E006 Broadband schwarabeck | VULB916 872 2017/09/18 | 2018/09/17
antenna 3
MTI-EQ0Q7 Horn antenna schwarabeck BB';gng 1201 2017/09/18 | 2018/09/17
MTI-E014 amplifier America 8447D | 3113A06150 | 2017/09/18 | 2018/09/17
Conduction
MTI-E015 | Immunity Signal | Schloder | CDG6000 126A11‘:’343/20 2017/09/18 | 2018/09/17
Generator
Coupled
MTI-EO016 decoupling Schloder CDA A2210332/20 2017/09/18 | 2018/09/17
M2/M3 15
network
MTI-E032 | COmprehensive | Rohde&schw |\ .4 eqq 124192 2017/04/13 | 2018/04/12
test iInstrument arz
MTI-E034 amplifier Agilent 8449B | 3008A02400 | 2017/08/22 | 2018/08/21
MTI-E040 Spectrum Agilent N9020A | MY49100060 | 2018/03/04 | 2019/03/04
analyzer
MTI-E041 | Signal generator Agilent N5182A | MY49060455 | 2018/02/22 | 2019/02/22
MTI-E042 Aréae'gg;'t%?a' Agilent E4421B | GBA40051240 | 2018/02/22 | 2019/02/22
MTI-E043 Power probe Dare RPR3006 | 16100054SN | 5416/05/98 | 2019/02/28
Instruments W 016
MTI-EQ47 10dB attenuator Mini-Circuits | UNAT-10+ 15542 2017/05/23 | 2018/05/23
MTI-E049 spectrum Rohde&schw | - o 39 100019 2017/09/18 | 2018/09/17
analyzer arz
MTI-E050 PSG Signal Agilent E8257D | MY46520873 | 2017/04/24 | 2018/04/23
generator
Active Loop FMZB
MTI-EO051 Antenna 9kHz - Schwarzbeek 00044 2018//2/26 2019/02/25
1519 B
30MHz
Chengdu
MTI-E052 18-40GHz step Micro | Z-NA18- 1 1608001 | 2017/09/18 | 2018/09/17
amplifier 40G-21
Technology
MTI-E053 | 15-40G Antenna | Schwarzbeek BBHOA917 BBHA831705 2017/09/18 | 2018/09/17

Note: the calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com
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5 Test Result

5.1 Antenna requirement
5.1.1 Standard requirement

15.203 requirement: For intentional device, according to 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

5.1.2 EUT Antenna

The EUT antenna is integrated antenna. It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be used.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

ik SENE A & - Page 12 of 50 - Report No.: MTi180305E010
ﬁﬁ:ﬂ!‘l *L‘L :'Jl'l

5.2 Peak output power

5.2.1 Limit
FCC Partl5 Subpart C
. . Frequency Range
Section Test Item Limit
(MHz)
Hopping
15.247(b)(3) Pea‘;v‘\’/gip“t Channels>75 2400-2483.5
P Power<1W(30dBm)
5.2.2 Test setup
EUT SPECTRUM
ANALYZER

5.2.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
RBW=1MHz, VBW=3MHz, Detector=Peak (If 20dB BW <1 MHZz)
RBW=3MHz, VBW=10MHz, Detector=Peak (If 20dB BW > 1 MHz)

(3) The EUT was set to continuously transmitting in the max power during the test.

5.2.4 EUT operation condition

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

5.2.5 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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L0 e 0
Test data
EUT : String Light Speaker Model Name VSS60014BT-FEX
Temperature : |25 C Relative Humidity : {60%
) DC 5V from adapter AC
Pressure : 1012 hPa Test Voltage 120V/60Hz
GESK
Maximum Conducted Output
Frequency o
Test Channel
(MH2) Power(PK) Limit (dBm)
CHOO 2402 -8.058 30
CH39 2441 -6.763 30
CH78 2480 -6.977 30
m/4-DQPSK
Maximum Conducted Output
Frequency .
Test Channel
(MHz) Power(PK) Limit (dBm)
CHOO 2402 -6.870 20.96
CH39 2441 -5.497 20.96
CH78 2480 -5.722 20.96

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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2402MHz
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a 04:15:31 PM Mar 01, 2018
z Avg Type: Log-Pwr TRACE[T -2 5 Frequency
n Trig: Free Run Avg|Held:>100100 TPl
W nlnio ™ #Atten: 30 dB omlPrREE
RefOffset05 dB Mkr1 2.402 267 GHz Auto Tune|
(9 gereiv_Ref 2.07 dBm -8.058 dBm
CenterFreq|
.83 4 i 2.402000000 GHz
StartFreq|
79 1 2. GHz|
)
Stop Freq
, 2.404500000 GHz|
7.9 CF Step
500,000 kHz|
|Auto Man
1 Freq Offset|
0 Hz|
79
Center 2.402000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
- status Y Align Now, All required

2441MHz

s

SENSE!INT] AALIGN OFF 104:36:20 PM Mar 01, 2018
Avg Type: Log-Pwr macE[ 5 5| FeakSearch
Trig: Free Run Avg|Hold:> 1001100 T
IFGaln:Low ~ #Atten: 30 dB et FREEF
Mkr1 2.441 267 GHz NextPeak
Ref Offset05 dB
1o detdiv Ref 3.26 dBm -6.763 dBm
¢ Next Pk Right
Next Pk Left}
Marker Delta
Mkr—CF|
o MKkr—RefLvi
More|
Center 2.441000 GHz ‘Span 5.000 MHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)

sTatus €3 Align Now, All required

Agilent Spectrum Analyzer - Swepl SA
S05AC

2480MHz

A\ ALIGH OFF 04:44:47 PM bhar 01, 2018

Avg Type: Log-Pwr TRACE[T - 3 7 5 Frequency

RN (] E,l.f,z;;m — Trig: Free Run A:;ﬂum.m:e!mo rv"=‘ .

IFGain:Low #Atten: 30 dB ceTF RFPEP
Mkr1 2.480 308 GHz Auto Tune|

Ref Offset 0.5 dB

19 detdiv Ref 3.03 dBm -6.977 dBm
’ CenterFreq
2.480000000 GHz]

70

Start Freq|

2.477500000 GHz|

2.482500000 GHz|

Stop Freq|

CF Step
500.000 kHz|
Man

FreqOffset
0 Hz|

Center 2.480000 GHz
#Res BW 1.0 MHz

s

Span 5.000 MHz
Sweep 1.00 ms (601 pts)

status @Y Align Now, All required

#VBW 3.0 MHz

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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Agilent Spectrum Analyzer
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2402MHz

SENSE!INT| QFF |05:06:33 PM Mar 01, 2018
Avg Type: Log-Pwr TRACE[ 3156 Frequency
Trig: Free Run Avg|Holdz> 100110 ™
.f(";.‘..ff.f:,‘:' #Atten: 30 dB cerle FRPE P
RefOffset 05 dB Mkr1 2.402 217 GHz Auto Tune
[ggerdiv_ Ref 3.14 dBm -6.870 dBm
' Center Freq)
o — 2.402000000 GHz|
StartFreq|
al— 2. GHz|
]
Stop Freq
N 2.407000000 GHz|
59 CF Step
1.000000 MHz|
Man
1 Freq Offset|
0 Hz|
53
Center 2.402000 GHz ‘Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
=3 sratus €Y Align Now, All required

Agilent Spectrum Analyzer - Swepl SA

2441MHz

S09  AC SENSE:INT 05:11:33 PM Mar 01, 2018 Frequency
: Log-Pwr TRACE[T - 3 1 5

OO0 C:'I‘!)z:hﬂ — Trig: Free Run AvdlHold>100H00 e :

IFGain:Low ~ #Atten: 30 dB verlF PFPRE
Mkr1 2.441 250 GHz Auto Tune

Ref Offset 05 dB

Hgsrdw Ref 4.53 dBm -5.497 dBm
¢ CenterFreq|
4 2.441000000 GHz|
Start Freq|
25 - 2.436000000 GHz|
Stop Freq|
. 2.446000000 GHz|
CF Step
1.000000 MHz|
Man
755 FreqOffset
0 Hz|

Center 2.441000 GHz Span 10.00 MHz

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)

- status @Y Align Now, All required

Agilent Spectrum Analyzer -

2480MHz

SENSE:INT)| AALIGN OFF 05:19:16 PM Mar 01, 2018 Frequency
Avg Type: Log-P TRACE S
S XIRRINL ‘E:!,?Fw Trig: Free Run A:ggw:lpn:n;ogm:r T oo
IFGaln:Low ~ #Atten: 30 dB wiP FRFPP
Mkr1 2.480 100 GHz Auto Tune
Ref Offset 0.5 dB
Héismw Ref 4.31 dBm -5.722 dBm
I' Center Freq|
A 2.480000000 GHz
StartFreq
! 2.475000000 GHz|
Stop Freq|
. 2.485000000 GHz|
CF Step
1.000000 MHz|
Man
. FreqOffset
0 Hz|
Center 2.480000 GHz ‘Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
= status €Y Align Now, All required

Fax: (86-755) 88850136
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.3 Conducted emission

5.3.1 Limits
Class B (dBuV)
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
Note

(1)The tighter limit applies at the band edges.
(2)The limit of " * " marked band means the limitation decreases linearly with the logarithm of the frequency

in the range.

5.3.2 Test setup

Vertical Reference
/ Ground Plane / Test Receiver

———— —
EUT N -
I

40cm

| 80cm |
[ ]

LISN

N T
\ Horizontal Reference
Ground Plane

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

from other units and other metal planes

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.3.3 Test procedure
a. EUT Operating Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

b. The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

c. The EUT was placed 0.8 meters from the horizontal 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.

d. 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.

e. |/O 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.
f. LISN at least 80 cm from nearest part of EUT chassis.
For the actual test configuration, please refer to the related Item —EUT Test Photos.

5.3.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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Test data
EUT . String Light Speaker Model Name. VSS60014BT-FEX
Temperature : 26 C Relative Humidity : 54%
Pressure 1010hPa Phase : L
DC 5V from adapter AC .

Test Voltage 120V/60Hz AC 120V/60Hz Test Mode TX Mode

800 dBuV

0

FCCPart1h ClassB AC Conduction[QF)

FCCPa 5| ClagzB AL Conduction{AViE)

I

ekt

11

1

]
1Mt || “"Wma
T il M o
ﬁm‘n'&f’\d 'IIILJIHAVE
0150 0.5 IMHz] 5 30,000
Reading Correct Measure-
Mo. Mk.  Freq. Level Factor ment Limit Over
MHz dBuY dB dBuV dBu dB Detactor Commeant
1 0.1700 51.57 1.57 53.14 64.96 -11.82 Qp
2 0.1700 21.08 1.57 22.65 54.86 -32.31 AVG
3 0.3035 42.60 1.57 4417 60.15 -15.98 ap
4 0.3035 18.49 1.57 20.06 50.15 -30.09 AVG
5 * 0.6220 45.49 1.57 47.06 56.00 -8.94 ap
6 0.6220 30.71 1.57 3228 46.00 -13.72 AVG
7 1.7660 35.1 1.58 36.70 56.00 -19.30 QP
a 1.7660 20.12 1.58 21.7 46.00 -24.29 AVG
9 2.6260 34.51 1.18 35.69 56.00 -20.31 Qp
10 2.6260 18.75 1.18 19.93 46.00 -26.07 AVG
11 11.7100 41.34 0.36 41.70 60.00 -18.30 ap
12 11.7100 26.99 0.36 27.35 50.00 -22865 AVG
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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Report No.: MTi1l80305E010

EUT : String Light Speaker Model Name. VSS60014BT-FEX
Temperature : 26 C Relative Humidity : {54%
Pressure 1010hPa Phase : N
DC 5V from adapter AC .
Test Voltage 120V/60Hz AC 120V/60Hz Test Mode TX Mode
800 dBuY

o

50 | —

40

]

E T ‘|I' !
2 ||| V\"UU ! M it JH

FCCPart1h ClazsB AC Conduction[QF]

ClazsH AL

Conduction(&yiG)

%

_P'-=

=]

. o
Wﬁ m =

0.0 :Ms
0.150 0.5 [MHz] 5 30,000
Reading Correct Measure-
MNo. Mk. Freq. Level Factor ~ment Limit Over
MHz dBuV dB dBuv dBuV dB Detactor Comment
1 0.1740  46.88 1.57 4845 6477 1632 QP
2 0.1740  25.86 1.57 27.43 5477 -27.34 AVG
3 0.2208 45.03 1.57 4660 62.79 -16.19 QP
4 0.2208 2270 1.57 24.27 52.79 -28.52 AVG
5 * 0.6380  47.37 1.57 48.94 56.00 -7.086 QP
6 0.6380 3425 1.57 3582 46.00 -10.18  AVG
7 1.8100 3540 1.59 36.99 56.00 -19.01 ap
8 1.8100 23.38 1.59 2497  46.00 -21.03 AVG
9 24539  35.02 1.27 36.29 56.00 -19.71 Qe
10 24539 2482 1.27 26.09 45.00 -19.91 AVG
11 11.7540 4240 0.36 4276  60.00 -17.24 QP
12 11.7540  31.62 0.36 31.98 50.00 -18.02 AVG

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com
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5.4 Radiated spurious emission
5.4.1 Limits
Frequency Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RB / VB (emission in restricted 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for
band) Average
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.4.2 Test setup

Radiated emission test-up frequency below 30MHz

Loop Antenna I

1-4m

« M Amplifier

—
':"8|m Analyzer

Turntable
It to 4m
Spectrum \ EUT|
Analyzer IO.Sm

| _:F' —

Ground Plane _

Coaxial Cable

Radiated emission test-up frequency above 1GHz

Turatable - 3m -l

\ EUT

Spectrum
08m| Imtodm Analyzer
B — /
Ground Plane Coaxial Cable
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.4.3 Test procedure

a.

g.

EUT operating conditions. The EUT tested system was configured as the statements of 2.4 Unless
otherwise a special operating condition is specified in the follows during the testing.

The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz. For
frequencies above 1GHz, any suitable measuring distance may be used.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter open
area test site. The table was rotated 360 degrees to determine the position of the highest radiation.

The height of the equipment or of the substitution antenna shall be 0.8 m; the height of the test
antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

The initial step in collecting conducted emission data is a spectrum analyzer peak detector mode
pre-scanning the measurement frequency range. Significant peaks are then marked and then
Quasi Peak detector mode re-measured.

If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

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

Note: Both horizontal and vertical antenna polarities were tested and performed pretest to three orthogonal axis.
The worst case emissions were reported

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.4.4 Test results
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5.4.4.1 Radiation emission

Report No.: MTi180305E010

Below 30MHz
EUT: String Light Speaker [Model Name: VSS60014BT-FEX
Temperature: 20 C Relative Humidtity: 48%
DC 5V from adapter AC
Pressure: 1010 hPa Test Voltage: 120V/60Hz AC
120V/60Hz
Test Mode: TX Polarization : --
Freq. Reading Limit Margin State
(MHz) (dBuVv/m) (dBuV/m) (dB) P/F
-- - - - Pass
-- - - - Pass
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.

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com
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Between 30MHz — 1GHz
EUT : String Light Speaker Model Name. VSS60014BT-FEX
Temperature : 26 C Relative Humidity : 54%
Pressure : 1010hPa Phase : H
DC 5V from adapter AC )
Test Voltage 120V/60Hz AC 120V/60Hz Test Mode TX Mode
80.0 dBuV/m
70
ED
FCC Class B M Aadiation
50 Maigin -6 o L
I
I
40 | |
I
30
3 4 5 B
I ; / \;N(h ST e L
& Ty
b ot My Hw" \ | I
10 w"’ﬂwf o W
0.0
30,000 40 S0 G0 T0 8O0 [MHz]) 300 400 500 600 FOO 1000, 000
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor  ment Limit ~ Over Height Degree
MHz dBu\ dBuVIm dBuVim dBu\Vim dB Detector cm degree  Comment
1 131.2865 3223  -15.03 17.20 4350 -26.30 QP
2 * 180.01865 3822 1542 22.80 4350 -2070 QP
3 2071226 3428  -12.58 21.70 4350 -21.80 QP
4 2675455 3288  -10.88 22.00 46.00 -2400 QP
5 3604476  30.59 -9.09 21.50 46.00 -2450 QP
6 519.0648 27.97 -T.47 20.50 46.00 -2550 QP
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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EUT : String Light Speaker Model Name. VSS60014BT-FEX
Temperature : 26 C Relative Humidity : 54%
Pressure : 1010hPa Phase : \Y
DC 5V from adapter AC .
Test Voltage 120V/60Hz AC 120V/60Hz Test Mode : TX Mode
800  dBuV/m
0
ED
FCC Clazs B 3 Aadation
50 Mangin -b d L
|
|
a0 1
: 1
N ¥ 2 g p
20 ‘\\ # ML*M
10
0o
30,000 40 S0 &0 T0 &0 [MHz] 300 400 500 600 700 1000000
Reading Correct Measure- Antenna Table
MNo. Mk. Freq. Level Factor  ment Limit ~ Over Height Degree
MHz dBu' dBuVm dBul/m dBuim dB Datactor cim degrea  Comment
1 % 31.6202 38.80 -11.60 27.20 40.00 -1280 QP
2 59.6493 31.18  -11.38 19.80 40.00 -20.20 QP
3 80.0806 36.45  -14.85 21.60 40.00 -1840 QP
4 180.0165 3642 1242 24.00 43.50 -19.50 QP
5 239.9874 3270 -11.60 21.10 46.00 -2490 QP
& 420.5803  30.51 -8.21 22.30 46.00 -23.70 QP

Tel:(86-755)88850135

Fax: (86-755) 88850136
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1G-25GHz
GFSK
Normal Voltage
Polar Frequency R?aeé?;g Factor ET('ESVZ?H Limits Margin Detector
(HV) Type
(MHz) (dBuV) (dB) (dBuv/m) | (dBuVv/m) | (dB)
Low Channel (2402 MHz)
Vertical 4137.250 53.15 -5.04 48.11 74 -25.89 Peak
Horizontal 4008.000 51.05 -2.67 48.38 74 -25.62 Peak
Vertical 6663.500 51.88 -5.54 46.34 74 -27.66 Peak
Horizontal 6675.250 50.50 -3.90 46.60 74 -27.40 Peak
Vertical 7262.750 51.98 -4.51 47.47 74 -26.53 Peak
Vertical 9977.000 51.31 -0.26 51.05 74 -22.95 Peak
Vertical 11351.750 51.18 0.37 51.55 74 -22.45 Peak
Horizontal | 8038.250 49.25 -1.87 47.38 74 -26.62 Peak
Horizontal | 8872.500 49.79 -1.15 48.64 74 -25.36 Peak
Horizontal | 10846.500 49.21 2.30 51.51 74 -22.49 Peak
Mid Channel (2441 MHz)
Vertical 3752.88 53.77 -5.57 48.20 74.00 -25.8 Peak
Horizontal 3991.52 50.77 -2.78 47.99 74.00 -26.01 Peak
Vertical 6418.13 51.48 -6.35 45.13 74.00 -28.87 Peak
Horizontal 6618.11 50.59 -4.20 46.39 74.00 -27.61 Peak
Vertical 7453.26 51.33 -4.73 46.60 74.00 -27.4 Peak
Vertical 9891.89 49.47 -0.62 48.85 74.00 -25.15 Peak
Vertical 10568.70 51.29 -0.24 51.05 74.00 -22.95 Peak
Horizontall 7219.62 49.78 -3.08 46.70 74.00 -27.3 Peak
Horizontal 9631.64 49.58 0.34 49.92 74.00 -24.08 Peak
Horizontal | 11382.73 49.05 2.10 51.15 74.00 -22.85 Peak
High Channel (2480 MHz)
Vertical 3749.500 53.37 -5.12 48.25 74.00 -25.75 Peak
Horizontal | 3984.500 50.93 -2.68 48.25 74.00 -25.75 Peak
Vertical 6416.750 51.57 -6.18 45.39 74.00 -28.61 Peak
Horizontal | 6616.500 50.51 -4.09 46.42 74.00 -27.58 Peak
Vertical 7450.750 51.27 -4.32 46.95 74.00 -27.05 Peak
Vertical 9883.000 49.64 -0.46 49.18 74.00 -24.82 Peak
Vertical 10564.500 50.84 0.22 51.06 74.00 -22.94 Peak
Horizontal | 7215.750 49.77 -2.82 46.95 74.00 -27.05 Peak
Horizontal | 9624.500 49.52 0.74 50.26 74.00 -23.74 Peak
Horizontal | 11375.250 48.79 2.45 51.24 74.00 -22.76 Peak

Notel : Absolute Level = Reading Level+ Factor, Margin= Absolute Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.

Note2 :The peak value is less than the AV value, AV value is not required Factor added by
measurement software automatically.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Normal Voltage
Polar Frequency R?aeé?;g Factor ET('ESVZ?H Limits Margin | patector
(H/V) Type
(MHz) (dBuv) (dB) (dBuVv/m) (dBuVv/m) (dB)
Low Channel (2402 MHz)
Vertical 3726.000 53.27 -5.20 48.07 74.00 -25.93 Peak
Horizontal 4219.500 50.80 -3.86 46.94 74.00 29.66 Peak
Vertical 5758.750 60.06 -8.31 51.75 74.00 -22.25 Peak
Horizontal 6334.500 50.41 -4.85 45.56 74.00 -28.44 Peak
Vertical 7979.500 50.48 -3.68 46.80 74.00 -27.20 Peak
Vertical 9859.500 50.29 -0.52 49.77 74.00 -24.23 Peak
Vertical 11528.000 51.13 0.37 51.50 74.00 -22.50 Peak
Horizontal 7815.000 48.88 -2.18 46.70 74.00 -27.30 Peak
Horizontal | 10059.250 47.77 1.93 49.70 74.00 -24.30 Peak
Horizontal 11704.250 48.26 2.47 50.73 74.00 -23.27 Peak
Mid Channel (2441 MHz)
Vertical 3729.000 52.94 -5.29 47.65 74 -26.35 Peak
Horizontal 4225.000 50.63 -4.06 46.57 74 -27.43 Peak
Vertical 5760.000 59.92 -8.40 51.52 74 -22.48 Peak
Horizontal 6343.000 50.35 -5.01 45.34 74 -28.66 Peak
Vertical 7985.000 50.37 -3.84 46.53 74 -27.47 Peak
Vertical 9863.000 50.4 -0.80 49.60 74 -24.4 Peak
Vertical 11536.00 51.34 0.02 51.36 74 -22.64 Peak
Horizontal |  7816.000 48.78 -2.26 46.52 74 -27.48 Peak
Horizontal 10063.00 47.63 1.72 49.35 74 -24.65 Peak
Horizontal 11708.00 48.16 2.36 50.52 74 -23.48 Peak
High Channel (2480 MHz)
Vertical 3749.500 53.37 -5.12 48.25 74.00 -25.75 Peak
Horizontal 3984.500 50.93 -2.68 48.25 74.00 -25.75 Peak
Vertical 6416.750 51.57 -6.18 45.39 74.00 -28.61 Peak
Horizontal 6616.500 50.51 -4.09 46.42 74.00 -27.58 Peak
Vertical 7450.750 51.27 -4.32 46.95 74.00 -27.05 Peak
Vertical 9883.000 49.64 -0.46 49.18 74.00 -24.82 Peak
Vertical 10564.500 50.84 0.22 51.06 74.00 -22.94 Peak
Horizontal 7215.750 49.77 -2.82 46.95 74.00 -27.05 Peak
Horizontal 9624.500 49.52 0.74 50.26 74.00 -23.74 Peak
Horizontal 11375.250 48.79 2.45 51.24 74.00 -22.76 Peak

Notel : Absolute Level = Reading Level+ Factor, Margin= Absolute Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.

Note2 :The peak value is less than the AV value, AV value is not required Factor added by
measurement software automatically.
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5.4.4.2 Band edge - radiated

Frequency Meter Reading Factor Emission Level Limits Margin | petector Comment
(MHz) (dBuVv) (dB) (dBuV/m) (dBpV/m) (dB) Type
GFSK
2390 56.65 -9.65 47 74.00 -27 peak Vertical
2390 55.05 -8.62 46.43 74.00 -27.57 peak | Horizontal
2400 56.58 -10.31 46.27 74.00 -27.73 peak Vertical
2400 53.29 -9.43 43.86 74.00 -30.14 peak |Horizontal
24835 59.41 -8.66 50.75 74.00 -23.25 peak Vertical
2483.5 58.79 -9.73 49.06 74.00 -24.94 peak |Horizontal
mw/4-DQPSK
2390 57.40 -10.33 47.07 74.00 -26.93 peak Vertical
2390 54.26 -9.45 44.81 74.00 -29.19 peak |Horizontal
2400 55.80 -10.31 45.49 74.00 -28.51 peak Vertical
2400 58.80 -9.43 49.37 74.00 -24.63 peak |Horizontal
2483.5 53.95 -9.73 44.22 74.00 -29.78 peak Vertical
2483.5 53.98 -8.66 45.32 74.00 -28.68 peak |Horizontal

Notel : Absolute Level = Reading Level+ Factor, Margin= Absolute Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.

Note2 :The peak value is less than the AV value, AV value is not required Factor added by
measurement software automatically.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.5 20dB occupied channel bandwidth

5.5.1 Limit
FCC Part15 (15.247) , Subpart C
Section Test Item Limit Frequency Range (MHz)
15.247a(1) 20dB bandwidth / 2400-2483.5

5.5.2 Test setup

EUT SPECTRUM
ANALYZER

5.5.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
Bandwidth: RBW=30 kHz, VBW=100 kHz, detector= Peak

5.5.4 EUT Operation Conditions

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special operating
condition is specified in the follows during the testing.

5.5.5 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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Test data
GFESK mode:
EUT . String Light Speaker Model Name VSS60014BT-FEX
Temperature : 257C Relative Humidity : |60%
) DC 5V from adapter AC
Pressure 1012 hPa Test Voltage 120V/60Hz
Frequency 20dB Bandwidth Limit
Channel (MH2) (MHz) (kH2) Result
Low 2402 0.8806 / Pass
Middle 2441 0.8783 / Pass
High 2480 0.8795 / Pass
1 /4-DQPSK mode:
EUT : String Light Speaker Model Name VSS60014BT-FEX
Temperature : 25 C Relative Humidity : |60%
. DC 5V from adapter AC
Pressure 1012 hPa Test Voltage 120V/60Hz
Frequency 20dB Bandwidth Limit
Channel (MH2) (MH2) (KHz) Result
Low 2402 1.254 / Pass
Middle 2441 1.255 / Pass
High 2480 1.259 / Pass

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com
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Test plots
GFSK mode
TX CHO1
Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SEMSEINT M ALIGN OFF 04:16:28 PM Mar 01, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
o.oo Center Freq(
00 2.402000000 GHz|
200
-30.0
400
500
-50.0
700
500
CF Step
Center 2.402 GHz Span 2 MHz|[, -~ 20000042
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms||——
Occupied Bandwidth Total Power -1.80 dBm Freq Offset
835.39 kHz OHz
Transmit Freq Error 133.28 kHz OBW Power 99.00 %
x dB Bandwidth 880.6 kHz x dB -20.00 dB
. sTaTus g Align Now, All required
TX CH40

Agilent Spectrum Analyzer - Occupied BW

SO&  AC

SEMSEIMT]

W ALIGN OFF

: O4:40:27 PMMar0l, 2018 [ _
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
R Center Freq(f
100 2.441000000 GHz
200
300
400
500
500
700
500
CF Step
Center 2.441 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power -0.47 dBm Freq Offset
830.60 kHz oHz
Transmit Freq Error 135.55 kHz OBW Power 99.00 %
x dB Bandwidth 878.3 kHz x dB -20.00 dB

status € Align Now, All required

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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TX CH79
Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SEMSEINT M ALIGN OFF 04:46:03 PM Mar 01, 2018
Center Freq 2.480000000 GHz Center Freq: 2.450000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
o.oo Center Freq(
00 2.480000000 GHz|
200
-30.0
400
500
-50.0
700
500
CF Step
Center 2.48 GHz Span 2 MHz|[, -~ 20000042
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms||——
Occupied Bandwidth Total Power -0.67 dBm Freq Offset
832.83 kHz OHz
Transmit Freq Error 135.97 kHz OBW Power 99.00 %
x dB Bandwidth 879.5 kHz x dB -20.00 dB
. sTaTus g Align Now, All required

1 /4-DOPSK mode

TX CHO1
Agilent Spectrum Analyzer - Occupied BW
RL RF o0& AC SENSE:INT M ALIGN OFF 05:07:30 PM Mar 01, 2018
[Center Freq 2.402000000 GHz | Center Freg: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dB/div Ref 10.00 dBm
JiLog
0. CenterFreq||
00 2.402000000 GHz
-20.0 S 2,
-30.0
400
-50.0
-60.0
-70.0
-80.0
CF Step
ICenter 2.402 GHz Span 2 MHz[, 200000 Kz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms||——
Occupied Bandwidth Total Power -1.89 dBm Freq Offset
1.1614 MHz 0Hz
Transmit Freq Error 127.88 kHz OBW Power 99.00 %
x dB Bandwidth 1.254 NMHz x dB -20.00 dB
ise sTaTus €3 Align Now, All required
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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TX CH40

Agilent Spectrum Analyzer - Occupied BW

RL RF

S0Q  AC SEMSE:INT N ALIGN OFF 05:15:12 PM Mar 01, 2018
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.0 Center Freq(|
100 2.441000000 GHz|
200
300
-40.0
-50.0 Vihar)
-60.0
-70.0
-60.0
CF Step
Center 2.441 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power -0.60 dBm Freq Offset
1.1632 MHz 0Hz
Transmit Freq Error 130.54 kHz OBW Power 99.00 %
x dB Bandwidth 1.255 MHz x dB -20.00 dB
s staTus € Align Now, All required
TX CH79

Agilent Spectrum Analyzer - Occupied BW

RL RF

S0%  AC SEMNSEINT M\ ALIGN OFF 05:20:14 PM Mar 01, 2018
Center Freq 2.480000000 GHz | Center Freq: 2.460000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB
10 dBidiv Ref 10.00 dBm
Log
o.oo Center Freq(|
00 2.480000000 GHz|
200
-30.0
400
500 ks
-50.0
700
500
CF Step
Center 2.48 GHz Span 2 MHz[, 2000002
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power -0.81 dBm Freq Offset
1.1627 MHz OHz
Transmit Freq Error 132.87 kHz OBW Power 99.00 %
x dB Bandwidth 1.259 MHz x dB -20.00 dB

sTaTus g3 Align Now, All required

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com
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5.6 Band edge - Conducted
5.6.1 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 815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

5.6.2 Test setup

EUT SPECTRUM
ANALYZER

5.6.3 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.

5.6.4 EUT operation conditions

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

5.6.5 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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Test data
EUT : String Light Speakerr Model Name VSS60014BT-FEX
Temperature : 25°C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage : DC 5V from USB Port
Delta Peak to band emission | > Limit
Frequency Band Result
(dBc)
(dBc)
GFSK mode
Left-band 42.28 20 Pass
Right-band 45.06 20 Pass
/4-DQPSK mode
Left-band 42.32 20 Pass
Right-band 46.03 20 Pass
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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Test plots
GFSK: Band Edge, Left Side
Agilent Spectrum Analyzer - Swept SA
RL RF S50 Q AC SENSE:INT| W ALIGN OFF 04:21:27 PM Mar 01, 2018 E
Center Freq 2.357000000 GHz ] Avg Type: Log-Pwr TRACE[TE5 556 requency
PNO: Fast 50 1rig: Free Run T ‘P e
IFGain:Low #Atten: 30 dB DET!
Auto Tune,
Ref Offset 0.5 B Mkr2 2.402 026 GHz|
10 dBldiv__ Ref -3.28 dBm -8.257 dBm,
HLog P
133 i Center Freq||
233 — 2.357000000 GHz
-333
133 i a* \
s Fl “W \ Start Freq||
P e i N Lrcimmmohlibi g T WU 2310000000 GHz
-733
£33 Stop Freq(|
933 2.404000000 GHz
Start 2.31000 GHz Stop 2.40400 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) . 401?050%%':
= ____ 1 v _ ] Auto Man
N 1 f 2.399 958 GHz 5053 dBm
N 1 f 2.402 026 GHz £.26 ¢Bm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
sa status € Align Now, All required
GFSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S50 Q AC SENSE:INT| W ALIGN OFF 04:47:13 PM Mar 01, 2018 E
Center Freq 2.489000000 GHz ] Avg Type: Log-Pwr TRACE[TE5 556 requency
PNO: Fast 50 1rig: Free Run T ‘P e
IFGain:Low #Atten: 30 dB DET!
Auto Tune,
Ref Offset 0.5 B Mkr2 2.483 588 GHz|
10 dBldiv__ Ref -2.05 dBm -52.109 dBm|
HLog T
Azt / \ Center Freq||
221 7Y —r=7r|| 2489000000 GHz
321 )/ \\
-121
- \ (J L\ ol ’2 Start Freq|
- g
. St % \WJ L ) . e ettt | 2.478000000 GHz
721
621 Stop Freq(|
521 2.500000000 GHz
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz ) 20!%';?&‘:{:
Auto Man
N 2,480 288 GHz -7.05 dBm
N 1 f 2.483 588 GHz 52.11 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
sa status € Align Now, All required
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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 /4-DQPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:IMT]| A\ ALIGH OFF 05:08:31 PM Mar 01, 2018 E
Center Freq 2.357000000 GHz ] Avg Type: Log-Pwr TRACE[TE5 556 requency
PNO: Fast 50 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB palP PPFEP
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.402 026 GHz
10 dBldiv__ Ref -3.28 dBm -8.265 dBm
HLog P
133 f Center Freq||
233 = % 2357000000 GHz
333
. 1ah!
s StartFreq||
P B B # | T ATV PP 4 B 2.310000000 GHz
-733
£33 Stop Freq(|
933 2.404000000 GHz
|Start 2.31000 GHz Stop 2.40400 GHz, CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MH=
< ____ 1 v ] Auto Man
N 1 f 2.399 958 GHz 5059 dBm
N 1 f 2.402 026 GHz 8.27 dBm
3 Freq Offset
5 OHz
6
7
8
9
10
1
12
sa status € Align Now, All required
 /4-DQPSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF 50 0 AC SEMNSE:IMT]| A\ ALIGH OFF 05:21:13 PM Mar 01, 2018 E
Center Freq 2.489000000 GHz ] Avg Type: Log-Pwr TRACE[TE5 556 requency
PNO: Fast 50 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB palP PPFEP
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.483 588 GHz
10 dBldiv__ Ref -2.08 dBm -53.114 dBm|
HLog 1
Azt }" \\ Center Freq||
221 - —rr|| 2489000000 GHz
321 f 1
121 J \L 2
o s L & Start Freq|f
k f v
. \ S WV o e Lo/l | 2.478000000 GHz
721
621 Stop Freq(|
921 2500000000 GHz
|Start 2.47800 GHz Stop 2.50000 GHz, CF Step
Res BW 100 kHz #VBW 300 kHz 2200000 MH2
Auto Man
N 2.479 980 GHz -7.08 dBm
N 1 f 2.483 588 GHz £3.11 dBm
3 Freq Offset
5 OHz
6
7
8
9
10
1
12
sa status € Align Now, All required
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Hopping Mode
Delta Peak to band emission > Limit
Frequency Band Result
(dBc)
(dBc)
GFSK mode
Left-band 28.74 20 Pass
Right-band 46.72 20 Pass
m/4-DQPSK mode
Left-band 31.53 20 Pass
Right-band 44.76 20 Pass
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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GFSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SEMSE:INT| \ALIGN OFF 09:02:35 AM Mar 14, 2018 Fi
Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACE[T25 256 requency
PNO: Fast 5 Trig: Free Run T ‘
IFGain:Low — #Atten: 30 dB peP PPFEP
Ref OFfect05 dB MKkr2 2.402 026 GHZ Auto Tune
10 dBldiv__ Ref -3.30 dBm -8.601 dBm,
HLog
133 Center Freq||
233 =3 2.357000000 GHz|
2333
s YTy
art Freq|
. il StartF
2.310000000 GH:
33 cnorge s AN A AT A AU AL z
733
£33 Stop Freq(|
533 2.404000000 GHz|
|Start 2.31000 GHz Stop 2.40400 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MH=
< I 7 ] \ U [ Auto Man
N 1 f 2.399 206 GHz 37.34 dBm
N 1 f 2.402 026 GHz 8,60 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
sa status € Align Now, All required
GFSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:INT) A ALIGH OFF 09:04:51 AM Mar 14, 2018
Center Freq 2.489000000 GHz | Avg Type: Log-Pwr macE[[osasg|  Frequency
PNO: Fast (50 Trig: Free Run TYPE (41 ittt
IFGain:Low ~ HAtten: 30 dB PSP PPPP P
Rof Offect05 dB Mkr2 2.483 588 GHZ Auto Tune
10 dBidiv__ Ref -1.77 dBm -53.661 dBm|
HILog T
s ﬂ'\ ;’JHH "; 1\ Center Freq||
N8y || 2.489000000 GHz
318 il
-41.8 \ 2
. N W Start Freq||
. e Bt LA e g 1 Sty Ut o T bt s el e i | 2-47B000000 GHz
-i18
1.8 Stop Freq(|
918 2500000000 GHz|
|Start 2.47800 GHz Stop 2.50000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 MHe
I B Auto Man
1 N 1 f 2.480 134 GHz 5.94 dBm
N 1 f 2.483 588 GHz 53,66 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
s sTaTUS €Y Align Now, All required
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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m/4-DQPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT| \ALIGN OFF 09:02:35 AM Mar 14, 2018 F
Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACE[T =325 5 requency
PNO: Fast 0 Trig: Free Run T ‘
IFGain:Low #Atten: 30 dB DETPFPFPP
Ref Offset 0.6 cB Mkr2 2.402 026 GHz Auto Tune
10 dBidiv___Ref -2.53 dBm -7.433 dBm
HLog
- s CenterFreq||
e = 53 2357000000 GHz
23258 1

425 .’MJ
T
= meﬂfﬁw; o000 oo
2.310000000 GH
05 i el RO T 2

725

25 Stop Freq(|
925 2.404000000 GHz
|Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MH=
= [ " ] N U 0 Auto Man
N 1 f 2.399 300 GHz -38.95 dBm
N 1 f 2.402 026 GHz 7.43 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
sa status € Align Now, All required
1/4-DQPSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:INT) A ALIGH OFF 09:06:54 AM Mar 14, 2018
Center Freq 2.489000000 GHz | Avg Type: Log-Pwr macE[[osasg|  Frequency
PNO: Fast (50 Trig: Free Run TYPE (41 ittt
IFGain:Low ~ HAtten: 30 dB PSP PPPP P
Rof Offect05 dB Mkr2 2.483 588 GHZ Auto Tune
10 dBidiv__ Ref -2.79 dBm -52.572 dBm
HILog T
128 £
TN \ CenterFreq(|
228 ! || 2489000000 GHz
28 'l\
428 2
. LH A . Q Start Freq|
e ‘ i WWWWWMMWWM 2.478000000 GHz|
728
2.8 Stop Freq(|
528 2500000000 GHz
|Start 2.47800 GHz Stop 2.50000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 MHe
< [ v __ | FuUNCTON _JFURC U Auto Man
1 N 1 f 2.480 134 GHz 7.81 dBm
N 1 f 2.483 588 GHz 5257 dBm
3 Freq Offset
5 0 Hz|
[
7
8
9
10
11
12
s sTaTUS €Y Align Now, All required
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.7 Carrier frequency separation

5.7.1 Limit
FCC Partl5 (15.247) , Subpart C
) o Frequency Range
Section Test Item Limit
(MHz)
Channel >25KHz or >two-thirds of the 20 dB
15.247(a)(1) Separation bandwidth (Which is greater) 2400-2483.5
5.7.2 Test setup
EUT SPECTRUM
ANALYZER

5.7.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
(2) Spectrum Setting:
RBW=100 kHz, VBW=300 kHz, detector= Peak, Sweep Time =auto.
(3) The EUT was set to the Hopping Mode for Channel Separation Test and continuously transmitting
for the Test.

5.7.4 EUT operation conditions

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special operating
condition is specified in the follows during the testing.

5.7.5 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test data
EUT : String Light Speakerr Model Name VSS60014BT-FEX
Temperature : 257C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 5V from USB Port
Test Mode GFSK Mode /CHO00, CH39
Frequency Test Result Limit
Mode Channel (MH2) (KH2) (kHz2) Result
GFSK Middle 2441 995 668 Pass
m/4-DQPSK | Middle 2441 1064 668 Pass
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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GFSK mode
Agilent Spectrum Analyzer - Swept SA
RL RF 50 Q SEMSE:INT N ALIGN OFF 09:10:04 &M Mar 02, 2018 F
Center Freq 2.441500000 GHz i Avg Type: Log-Pwr TRACE[[ 23456 requency
PNO: Far Trig: Free Run Avg|Hold:> 1001100 TYFE
IFGainiLow ~ #Atten: 30 dB wiFFPPe?
Auto Tune|
Ref Offset 0.5 dB AMEKr1 995 kHz
[0 gy Ref 20.00 dBm 0.107 dB
Center Freq|
na 2.441500000 GHz
000
{ ] StartFreql|
-10.0 2.440000000 GHz|
200
Stop Freq(j
2.443000000 GHz|
00
-40.0 CF Step
300.000 kHz
[Auto Man
500
B0 Freq Offset
0 Hz|
700
Center 2.441500 GHz Span 3.000 MHz
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HOPPING CHANNEL
Mode Quantity of Hopping Limit Results
Channel
GFSK, 1/4-DQPSK 79 >15 Pass
Test plots
GFSK mode
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Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

ik SENE A & - Page 45 of 50 - Report No.: MTi180305E010
3‘&:9!'] *L‘L :'Jl'l

5.8 Dwell time

5.8.1 Limit
FCC Partl5 (15.247) , Subpart C
] o Frequency Range
Section Test Item Limit
(MHz)

15.247(a)(a) Dwell time 0.4 sec 2400-2483.5

5.8.2 Test setup
EUT SPECTRUM
ANALYZER

5.8.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting: RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

(3) Use video trigger with the trigger level set to enable triggering only on full pulses.

(4) Sweep Time is more than once pulse time.

(5) Set the center frequency on any frequency would be measure and set the frequency span to zero
span.

(6) Measure the maximum time duration of one single pulse.

(7) Set the EUT for packet transmitting.

(8) Measure the maximum time duration of one single pulse.

(9) The EUT was set to the Hopping Mode for Dwell Time Test

5.8.4 EUT operation conditions

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

5.8.5 Test results
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Test data
EUT String Light Speakerr Model Name VSS60014BT-FEX
Temperature : 25°C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage : DC 5V from USB Port
Test Mode GFSK, 1/4-DQPSK,/ CHO00, CH39
Frequency |Pulse Duration| Dwell Time | . . .
Mode Data Packet (MH2) (ms) (ms) Limit(s) Conclusion
DH1 2441 0.38 121.60 <0.4 Pass
GFSK DH3 2441 1.64 262.40 <0.4 Pass
DH5 2441 2.90 309.33 <0.4 Pass
2DH1 2441 0.40 128.00 <0.4 Pass
/4 DQPSK 2DH3 2441 1.65 264.00 <0.4 Pass
2DH5 2441 2.90 309.33 <0.4 Pass
Notel: A period time = 0.4 (s) * 79 = 31.6(s)

Note2:
DH1 time slot = Pulse Duration * (1600/(2*79)) * A period time
DHS3 time slot = Pulse Duration * (1600/(4*79)) * A period time
DHS5 time slot = Pulse Duration * (1600/(6*79)) * A period time
Note3: For GFSK, 1/4-DQPSK and 11/4-DQPSK: The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
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Test plots

Modulation mode GFSK mode
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Modulation mode m/4-DQPSK
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PHOTOGRAPHS OF THE TEST SETUP
Radiated emission — below 1GHz

Radiated emission — above 1GHz
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Conducted emission

--—-END OF REPORT---
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