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DECLARATION

Applicant - Shenzhen SH LED Technology Co., Ltd.
Manufacturer : Shenzhen SH LED Technology Co., Ltd.

Product . LED CHRISTMAS LIGHT STRING
SH-S20-C9-WsS2811-12V, SH-S20-C7-WS2811-12V,
(A)Model No.  : SH-S20-G40-WS2811-12V, SH-S20-G27-WS2811-12V,
SH-S24-C9-WS2811-12V
(B) Trade Name : N/A

(C)Power supply : AC 120V/60Hz

Measurement Standard Used:
FCC Rules and Regulations Part 15 Subpart C Section 15.247: 2016,

ANSI C 63.4-2014, ANSI C63.10-2013

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine
the maximum emission levels emanating from the device. The maximum emission levels are
compared to the FCC Part 15 Subpart B Class B limits both conducted and radiated emissions.
The test results are contained in this test report and Shenzhen Alpha Product Testing Co., Ltd. is
assumed of full responsibility for the accuracy and completeness of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.
This report applies to above tested sample only. This report shall not be reproduced in parts
without written approval of Shenzhen Alpha Product Testing Co., Ltd.

. _/?’
. . Eric Huang N
Tested by (name + signature).............. Project Engineer Ny o A f _
!J (d/.
Simple Guan x:}'f'*'?’{ - (—

Approved by (name + signature)........ Project Manager

Date of iSSUE...... «ovvveeiiieriineind] July 06, 2017



1 General Information

1.1 Descripti

Trade Name
EUT

Model No.

DIFF

Radio
Technology

Antenna Type

Operation
Frequency

0]

Channel number :

Modulation type :
: AC 120V/60Hz

Power Supply
Applicant

Address

Manufacturer
Address

. 4th  Floor,D,Shengyang

n of Device (EUT)

N/A

LED CHRISTMAS LIGHT STRING

SH-520-C9-WS2811-12V, SH-S20-C7-WS2811-12V,
SH-S20-G40-WS2811-12V, SH-S20-G27-WS2811-12V,

SH-S24-C9-WS2811-12V
Only model name different.

Bluetooth 4.0

PCB Antenna, Maximum Gain is 0dBi

2402-2480MHz

40 Channels
GFSK

Shenzhen SH LED Technology Co., Ltd.

District,Shenzhen

Industry,Guanguang Road,Longhua

Shenzhen SH LED Technology Co., Ltd.
. 4th Floor,D,Shengyang Industry,Guanguang Road,Longhua New

District,Shenzhen

New



1.2 Description of Test Facility

Shenzhen Alpha Product Testing Co., Ltd
Building B, East Area of Nanchang Second, Industrial Zone, Gushu 2nd Road,
Bao'an, Shenzhen, China

March 25, 2015 File on Federal Communication Commission
Registration Number: 203110

July 18, 2014 Certificated by IC
Registration Number: 12135A

2 EMC Equipment List
Equipment Manufacture Model No. Serial No. Last cal. | Cal Interval
3m Semi-Anechoic | ETS-LINDGREN N/A SEL0017 2016.09.29 1Year
Spectrum analyzer Agilent E4407B MY46185649 | 2016.09.29 1Year
Receiver R&S ESCI 1166'5gff'<03'1 2016.09.29 1Year
Receiver R&S ESCI 101202 2016.09.29 1Year
Bilog Antenna Schwarzbeck VULB 9168 | VULB9168-438| 2016.09.30 2Year
Horn Antenna EMCO 3115 640201028-06 | 2016.09.30 2Year
Active Loop Beijing Daze ZN30900A SEL0097 | 2016.09.30 2Year
Antenna
Cable Resenberger N/A No.1 2016.09.29 1Year
Cable SCHWARZBECK N/A No.2 2016.09.29 1Year
Cable SCHWARZBECK N/A No.3 2016.09.29 1Year
Pre-amplifier Schwarzbeck BBV9743 9743-019 2016.09.29 1Year
Pre-amplifier R&S AFS%%%&E)O%GSO SEL0080 2016.09.29 1Year
Base station Agilent E5515C GB44300243 | 2016.09.29 1 Year
Temperature Terchy MHQ 120 2016.09.29 1Year

controller




Power divider Anritsu K240C 020346 2016.09.29 1 Year
Signal Generator HP 83732B VS3449051 2016.09.29 1 Year
Power Meter Anritsu ML2487A 6K00001491 | 2016.09.29 1Year
Power sensor Anritsu ML2491A 32516 2016.09.29 1Year
L.I.S.N.#1 Schwarzbeck NSLK8126 8126466 2016.09.29 1Year
L.I.S.N.#2 ROHDE&ZSCHWAR ENV216 101043 2016.09.29 1 Year

3 Test Procedure

POWER LINE CONDUCTED INTERFERENCE: The test procedure used was ANSI
Standard ANSI C63.4:2014 using a 50 u H LISN. Both Lines were observed. The bandwidth of
the receiver was 10kHz with an appropriate sweep speed. The ambient temperature of the EUT
was 25°C with a humidity of 58%.

RADIATION INTERFERENCE: The test procedure used was ANSI Standard ANSI
C63.4:2014 using a ANRITSU spectrum analyzer with a pre-selector. The analyzer was
calibrated in dB above a micro volt at the output of the antenna. The resolution bandwidth was
100kHz and the video bandwidth was 300 kHz up to 1 GHz and 1 MHz with a video BW of
3MHz above 1 GHz. The ambient temperature of the EUT was 25°C with a humidity of 58%.

FORMULA OF CONVERSION FACTORS: The Field Strength at 3m was established by
adding the meter reading of the spectrum analyzer (which is set to read in units of dBuV) to the
antenna correction factor supplied by the antenna manufacturer and cable loss. The antenna
correction factors and cable loss are stated in terms of dB. The gain of the Pre-selector was
accounted for in the Spectrum Analyzer Meter Reading.

Example:

Freq (MHz) METER READING + ACF + CABLE =FS

33.20 dBuV +10.36 dB + 0.9 dB=44.46 dBuV/m @ 3m

ANSI STANDARD ANSI C63.4:2014 10.1.7 MEASUREMENT PROCEDURES: The EUT
was placed on a table 80 cm high and with dimensions of 1m by 1.5m. The EUT was placed in
the center of the table (1.5m side). The table used for radiated measurements is capable of
continuous rotation. When an emission was found, the table was rotated to produce the
maximum signal strength. At this point, the antenna was raised and lowered from 1m to 4m.
The antenna was placed in both the horizontal and vertical planes. The situation was similar for
the conducted measurement except that the table did not rotate. The EUT was setup as
described in ANSI Standard ANSI C63.4:2014 10.1.7 with the EUT 40 cm from the vertical
ground wall.




4 Summary of Measurement

4.1 Summary of test result

Test Item Test Requirement g?:;g?;%i Result

Spurious Emission FCC PART 15:2016  |Section 15.247&15.209 |Compliance
Conduction Emission FCC PART 15:2016 Section 15.207 Compliance
Bandwidth Test FCC PART 15:2016 Section 15.247 Compliance
Peak Power FCC PART 15:2016 Section 15.247 Compliance
Power Density FCC PART 15:2016 Section 15.247 Compliance
Band Edge FCC PART 15:2016 Section 15.247 Compliance
Antenna Requirement FCC PART 15:2016 Section 15.203 Compliance

Note: The EUT has been tested as an independent unit. And Continual Transmitting in
maximum power (The adapter be used during Test)

4.2 Assistant equipment used for test

Description ©INJA
Manufacturer o IN/A
Model No. ©IN/A
Remark: N/A




4.3 Test connection

1. For radiated emissions test: EUT was placed on a turn table, which is 0.8

meter high above ground. EUT was be set into BT test mode by adb.exe
software before test.

AC main

D — EUT

2. For Power Line Conducted Emissions Test: EUT was connected to
notebook by 0.6m USB line

AC main

«—— EUT

4.4 Assistant equipment used for test

Description - N/A
Manufacturer : N/A
Model No. . N/A
Remark: N/A

4.5 Test mode

Tested mode, channel, and data rate information
Mode Channel Frequency
(MHz)
Low :CH1 2402
GFSK Middle: CH20 2440
High: CH40 2480

4.6 Test Conditions

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




4.7 Measurement Uncertainty (95% confidence levels, k=2)

Item MU Remark
Uncertainty for Power E)I%'ST Conducted Emissions 2 71dB
Uncertainty for Radiation Emission test in 3m 2.13dB Polarize: V
chamber .
(below 30MHz) 2.57dB Polarize: H
Uncertainty for Radiation Emission test in 3m 3.90dB Polarize: V
chamber .
(30MHz to 1GHz) 3.92dB Polarize: H
Uncertainty for Radiation Emission test in 3m 4.26 dB Polarize: H
chamber .
(1GHz to 25GHz) 4.28 dB Polarize: V
Uncertainty for radio frequency 1x10-9
Uncertainty for DC and low frequency voltages 0.06%




5 Spurious Emission
5.1 Radiation Emission

5.1.1 Radiation Emission Limits(15.209)

Frequencies 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

Harmonic emissions limits comply with below 54 dBuV/m at 3m. Other emissions radiated outside
of the specified frequency bands, except for harmonics, shall be attenuated by at least 50 dB
below the level of the fundamental or comply with the radiated emissions limits specified in section
15.209(a) limit in the table below has to be followed.

NOTE:
a) The tighter limit applies at the band edges.

b) Emission Level(dB uV/m)=20log Emission Level(uv/m)

5.1.2 Test Setup

See the next page



RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
I Receiver M i

Below 30MHz Test Setup

RX Antenna

EUT

Metal Full Soldered Ground Plane

Spectrum Analyzer
I Receiver hele

Above 30MHz Test Setup



Turntable ' 3m . I

e . )

1m to 4m |:| Receiver
J '—I

Ground Plane ; /

Coamal Cable

Above 1GHz Test Setup

5.1.3 Test Procedure

a) The measuring distance of 3m shall be used for measurements at frequency up
to 1GHz and above 1GHz, The EUT was placed on a rotating 0.8 m high
above ground for below 1GHz and 1.5m high for abovelGHz testing, The
table was rotated 360 degrees to determine the position of the highest
radiation

b) The Test antenna shall vary between 1m and 4m,Both Horizontal and Vertical
antenna are set of make 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 Qusia Peak Detector mode
premeasured

d) If Peak value comply with QP limit Below 1GHz.The EUT deemed to comply
with QP limit. But the Peak value and average value both need to comply with
applicable limit above 1GHz.

e) For the actual test configuration, please see the test setup photo.



5.1.4 Test Equipment Setting For emission test Result

9KHz~150KHz RBW 200Hz VBW1KHz

150KHz~30MHz RBW 9KHz VBW 30KHz
30MHZ~1GHz RBW 120KHz VBW 300KHz
Above 1GHz RBW 1MHz VBW 3MHz

5.1.5 Test Condition
Continual Transmitting in maximum power.

5.1.6 Test Result

We have scanned the 10th harmonic from 9KHz to the EUT.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more
than 20dB below the permissible value has no need to be reported.

Remark: Only show the test data of the worst Channel in this report.

From 30MHz to 1000MHz: Conclusion: PASS



Site LAB

Limit: FCC Part15 Class B Radiation
EUT: LED CHRISTMAS LIGHT STRING
MM SH-S20-C9-WS2811-12V

Mode: Link mode
Note:

Polarization:
AC 120V/60Hz Hurnidity:
Distance: 3m

Power:

Vertical

Temperature:

235
51 %

Radiated Emission Measurement

File :sheng hong Data :#9 Date: 20177 /4 Time: 14:04:24
72.0 dBu¥/m
62
FCC Part15 Class B Radiation
52 I’
|
42 |
32 1
g |3 5

2 b, 3 3 W
12

2

-8

30.000 40 50 60 70 80 (MHz) 300 400 500 600 700 1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuy dB dBuv/m dBuv/m dB Detector cm degree  Comment

1 % 473255 14 69 13.68 2837 40.00 -11.63 peak

2 80.6441 15.00 9.47 24 47 40.00 -1553 peak

3 96.7749 12.96 10.34 2330 4350 -20.20 peak
4 145.8611 7.07 14.25 21.32 4350 -22.18 peak

5 164.3301 8.86 14.22 23.08 4350 -2042 peak

6 301.4223 744 13.51 2095 46.00 -25.05 peak




Site LAB Polarization: Horizontal Temperature: 235
Limit: FCC Part15 Class B Radiation Power:  AC 120W/60Hz Humidity: 51 %
EUT.LED CHRISTMAS LIGHT STRING Distance: 3m

MM SH-S20-C9-WS2811-12V

Mode: Link mode

Note:
Radiated Emission Measurement
File :sheng hong Data :#10 Date: 20177 /4 Time: 14:07:29
720 dBuV¥/m
62
FCC Part15 Class B Radiation
52 I"
|
42 [
32
3
4 6
” : ; ; W a4
12
2
-8
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
No. Mk, Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuY dB dBuv/m dBuv/m dB Detector cm degree  Comment

47.6586 707 13.68 2076  40.00 -189.24 peak

725916 9.15 10.53 1968 4000 -20.32 peak

T 101.2885 1549 10.73 26.22 4350 -17.28 peak

301.4224 550 13.51 19.01 46.00 -26.99 peak

1
2
3
4 175.0368 9.25 12.85 2220 4350 -21.30 peak
5
6

7242611 177 2125 23.02 46.00 -22.98 peak

Notes: Above is below 1GHz test data. This report only shall the worst case mode for TX 2402MHz.



From 1G-25GHz

EUT LED CHRISTMAS | Model Name SH-S20-C9-WS2811-12V
LIGHT STRING
Temperature | 24°C Relative 56%
Humidity
Pressure 960hPa Test voltage DC 3.7V From battery
Test Mode TX Low

Antenna Polarity: Vertical
Read |Antenna| Cable | Amp . .
Freq Result Limit |Margin
NO | MHz) ( d'éﬁ‘\’/‘j'm) gﬁ;}% 'Oés)(d F(":‘jcé‘;r (dBuV/m)|(dBuv/m)| (@B) |Remark
1 4804 4351 33.95 | 10.18 | 34.26 53.38 74 20.62 PK
2 4804 34.68 33.95 | 10.18 | 34.26 44 .55 54 9.45 AV
3 7206 /
4 9608 /
5 12010 /
Antenna Polarity: Horizontal
1 4804 42.97 33.95 | 10.18 | 34.26 52.84 74 21.16 PK
2 4804 34.42 33.95 | 10.18 | 34.26 44.29 54 9.71 AV
3 7206 /
4 9608 /
5 | 12010 /
Note:
1,Measuring frequency from 1GHz to 25GHz
2,Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK
2,Spectrum Set for AV measure:. RBW=1MHz, VBW=3MHz, Sweep time=Auto,
Detector: RMS
3, Result = Read level + Antenna factor + cable loss-Amp factor
4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.




EUT LED CHRISTMAS | Model Name SH-S20-C9-WS2811-12V
LIGHT STRING
Temperature | 24°C Relative 56%
Humidity
Pressure 960hPa Test voltage DC 3.7V From battery
Test Mode TX Mid

/Antenna Polarity: Vertical
Freq Read |Antenna|Cable | Amp Result Limit Margin
No (MH2) Level | Factor |loss(d |Factor (dBuV/m) (dBuv/ (dB) Remark
(dBuV/m)| (dB/m) | B) | (dB) m)
1 4880 40.98 33.93 10.2 | 34.29 50.82 74 23.18 PK
2 4880 32.14 33.93 10.2 | 34.29 41.98 54 12.02 AV
3 | 7320 /
4 | 9760 /
5 | 12200 /
Antenna Polarity: Horizontal
1 4880 41.88 33.93 10.2 | 34.29 51.72 74 22.28 PK
2 4880 32.62 33.93 10.2 | 34.29 42.46 54 11.54 AV
3 | 7320
4 | 9760
5 | 12200
Note:
1, Measuring frequency from 1GHz to 25GHz
2,Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK
2,Spectrum Set for AV measure: RBW=1MHz, VBW=3MHz, Sweep time=Auto,
Detector: RMS
3, Result = Read level + Antenna factor + cable loss-Amp factor
4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.




EUT LED CHRISTMAS | Model Name SH-S20-C9-WsS2811-12V
LIGHT STRING
Temperature | 26°C Relative 56%
Humidity
Pressure 960hPa Test voltage DC 3.7V From battery

Test Mode TX High

/Antenna Polarity: Vertical

No Freq |Read Level Al‘zrgstg?a Clggle IQ Qgr Result Limit | Margin Remark
(MHz)| (dBuV/m) (@B/m) | (@B) | (dB) (dBuV/m) | (dBuV/m) | (dB)

1 | 4960 42.62 33.98 10.22 | 34.25 52.57 74 21.43 PK

2 | 4960 32.67 33.98 10.22 | 34.25 42.62 54 11.38 AV

3 | 7440 /

4 19920 /

5 12400 /

Antenna Polarity: Horizontal

1 | 4960 42.00 33.98 10.22 | 34.25 51.95 74 22.05 PK

2 | 4960 31.56 33.98 10.22 | 34.25 41,51 54 12.49 AV

3 | 7440 /

4 19920 /

5 (12400 /

Note:

1, Measuring frequency from 1GHz to 25GHz
2, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto, Detector:
PK
2,Spectrum Set for AV measure: RBW=1MHz, VBW=3MHz, Sweep time=Auto, Detector:
RMS

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with

FCC limit.




6 POWER LINE CONDUCTED EMISSION

6.1 Conducted Emission Limits(15.207)

Frequency Limits dB(uV)

MHz Quasi-peak Level Average Level
0.15-0.50 66 -56* 56 - 46*
0.50-5.00 56 46
5.00 -30.00 60 50

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

6.2 Test

LISN

3.The limit decreases in line with the logarithm of the frequency in the rang

of 0.15 to 0.50 MHz.

Setup

///////////4// YIS

Vert. reference plane

)

/1oBEBE O

40cm !
hd EUT f O
/] | |
&ﬁ 80cm J
: S
{%‘Ol e

EMI receiver

R

.
/7/7‘

e
AT T
>,

-

et

Reference ground plane




6.3 Test Procedure
The EUT is put on the plane 0.8m high above the ground by insulating support and is
connected to the power mains through a line impedance stabilization network (L.I.S.N.).
This provides a 50ohm coupling impedance for the EUT system. Please refer the block
diagram of the test setup and photographs. Both sides of AC lines are checked to find
out the maximum conducted emission. In order to find the maximum emission levels,
the relative positions of equipment and all of the interface cables shall be changed
according to ANSI ANSI C63.4:2014 on Conducted Emission Measurement.
The bandwidth of test receiver (R & S ESCDLB ECHO 50) is set at 9 kHz.

6.4 Test Results

PASS. (See below detailed test data)



Site LAB

Limit: FCC Part 15 CLASS B QP
EUT: LED CHRISTMAS LIGHT STRING

MMN: SH-S20-C9-WS2811-12V
Mode: TX mode

Phase:

Power:

N

AC 120v/B0HzZ

Temperature: 242
Humidity: 83 %

Note:
Conducted Emission Measurement
File :SH-320C90-WS52811-12V Data :#3 Date: 2017-6-23 Time: 17:00:45
80.0 dBuV
70
\ FCC Part 15 CLASS B QP
60
K [
— FCC Part 15 CLASS B AV
50 v\,} 3 St s
40 5
A [
30
20 -»MWW,\\/ W
.{L ‘Lu i peak
10 N’\(WW\ iy ) 4
“WwAve
0.0
0.150 0.5 (MH2) 5 30.000
Reading Correct Measure- "
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuY dB dBuY dBuv dB  Detector Comment
q. ¥ 0.1635 45 41 9.73 55 .14 6528 -10.14 peak
2 0.1965 3759 9.74 4733 63.76 -1643 peak
3 1.7294 1878 9.90 28 68 56.00 -27.32 peak
4 51225 21.08 10.19 31.27 60.00 -28.73 peak
5 10.4190 2617 10.34 36.51 60.00 -2349 peak
6 19.4865 2245 10.49 3294 60.00 -27.06 peak



liuda
Text Box
TX mode


Site LAB

Limit: FCC Part 15 CLASS B QP
EUT: LED CHRISTMAS LIGHT STRING
MM SH-S20-C9-WS2811-12V

Mode: TX mode

Phase:

Power:

L1

AC 120vB0HzZ

Temperature:

242

Humidity: 53 %

MNote:
Conducted Emission Measurement
File :SH-S20C90-WS2811-12V Data #4 Date: 2017-6-23 Time: 17:02:32
80.0 dBuV
70
\ FCC Part 15 CLASS B QP
60
] [
FCC Pait 15 CLASS B AV
50
I
2 5
40
30
20 g IJK\\W peak
W**%«MMMM
10 AVG
0.0
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure- )
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuY dB dBuv dBuv dB  Detector Comment
1. & 0.1500 46.21 9.73 5594 66.00 -10.06 peak
2 0.2895 3150 9.76 41.26 60.54 -19.28 peak
3 04335 2575 9.78 3553 5719 -2166 peak
4 8.4930 22.27 10.29 3256 60.00 -27 44 peak
5 19.2840 3022 10.49 4071 60.00 -19.29 peak
6 24 2025 2527 10.74 36.01 60.00 -23.99 peak



liuda
Text Box
TX mode


7 Conducted Maximum Output Power

7.1  Test limit
Please refer section RSS-247 & 15.247.

7.2  Test Procedure
Details see the KDB558074 Meas Guidance V03

7.2.1 Place the EUT on the table and set it in transmitting mode.

7.2.2 Measure out each mode and each bands peak output power of EUT.

Note: The cable loss and attenuator loss were offset into measure device as amplitude offset.
Details see the KDB558074 DTS Meas Guidance V03

7.3 Test Setup

Power meter

v

EUT

7.4 Test Results

PASS

Detailed information please see the following page.

cramet | "ty | PO gt | o
(dBm) (MW)
CH1 2402 1.40 1.380 21
CH20 2440 1.88 1.542 21
CH40 2480 1.61 1.449 21




8 PEAK POWER SPECTRAL DENSITY

8.1
8.1.1
8.1.2

8.1.3

8.2

8.2.1
8.2.2

8.2.3

8.2.4
8.2.5

8.3

Test limit

Please refer section RSS-247 & 15.247.

For direct sequence systems, the peak power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8dBm in any 3kHz band
during any time interval of continuous transmission.

The direct sequence operating of the hybrid system, with the frequency hopping
operation turned off, shall comply with the power density requirements of paragraph
(d) of this section.

Method of measurement

Details see the KDB558074 DTS Meas Guidance V03

Place the EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.

Set the spectrum analyzer as RBW = 3kHz, VBW = 10kHz, span=5-30%EBW, detail
see the test plot.

Record the max reading.

Repeat the above procedure until the measurements for all frequencies are completed.

Test Setup

Spectrum
Analyzer

A 4

EUT




8.4

Test Results

PASS.

Detailed information please see the following page.

STy Power Spectral Limit
Channel (MH2) [()ggs't;/ (dBm) Result
m
CH1 2402 -20.136 8 PASS
CH20 2440 -19.777 8 PASS
CH40 2480 -19.982 8 PASS




CH Low :

Agilent Spectrum Analyzer. - Swept SA
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CH Mid:

Agilent Spectrum Analyzer - Swept SA
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CH Hig:

Agilent Spectrum Analyzer - Swept SA
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9 Bandwidth

9.1 Test limit
Please refer sectionRSS-247 & 15.247
For direct sequence systems, the minimum 6dB bandwidth shall be at least 500 kHz.

9.2 Method of measurement
Details see the KDB558074 D01 Meas Guidance

a) The bandwidth is measured at an amplitude level reduced 20dB from the reference
level. The reference level is the level of the highest amplitude signal observed from
the transmitter at the fundamental frequency. Once the reference level is established,
the equipment is conditioned with typical modulating signal to produce the worst-case
(i.e. the widest) bandwidth.

b) The test receiver set RBW = 100KHz, VBW>3RBW, Sweep time set auto, detail
see the test plot.

9.3 Test Setup

Spectrum
Analyzer

v

EUT

9.4 Test Results

PASS.
Detailed information please see the following page.

Channel| Frequency | 6dB Bandwidth Limit Result

(MH2) (MHz) (MH2)
CH1 2402 0.6958 0.5 PASS
CH20 2440 0.6918 0.5 PASS

CH40 2480 0.6964 0.5 PASS




CH Low :

Agilent Spectrum Analyzer - Occupied BW
QL e R e 50 ) A
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CH Mid :

Agilent Spectrum Analyzer - Occupied BW
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CH High :

Agilent Spectrum Analyzer - Occupied BW
= 1 @ @ SENSEINT ALIGN AUTO)
Center Freq 2.480000000 GHz Center Freq: 2.450000000 GHz Radio 5td: None Trace/Detector
g Trig: Free Run Avg|Heold:>10/10
H#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Center 2.48 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 1.65 dBm
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Transmit Freq Error =59 Hz OBW Power 99.00 %
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10 Band Edge Check

10.1 Test limit
Please refer section RSS-GEN&15.247.

10.2 Test Procedure
12.2.1 Put the EUT on a 0.8m high table, power on the EUT. Emissions were scanned and
measured rotating the EUT to 360 degrees, Find the maximum Emission
12.2.2 Check the spurious emissions out of band.
12.2.3 RBW 1MHz ,VBW 3MHz ,peak detector for peak value , RBW 1MHz ,VBW
3MHz ,RMS detector for AV value.

10.3 Test Setup
Same as 5.2.2.

10.4 Test Result

PASS.
Detailed information please see the following page.



Radiated Method:

GFSK
Band Edge Test result
EUT: LED CHRISTMAS LIGHT STRING M/N:
SH-S20-C9-WS2811-12V
Power: DC 3.7V From battery
Test date: 2017-05-19  Test site: 3m Chamber Tested by: Reak
Test mode: Tx Low
/Antenna polarity: Vertical
Read |Antenna|Cable | Amp - .
Freq Level | Factor |loss(d |Factor ( dFéis\l/J/I;q) ( déLT/I/tm) I\/éggj)ln Remark
(MHz)  |(dBuV/m)| (dB/m) | B) | (dB)
2390 44.41 27.62 | 3.92 | 3497 | 40.98 74 33.02 PK
2390 -- 27.62 3.92 | 34.97 -- 54 -- AV
/Antenna Polarity: Horizontal
2390 43.82 27.62 3.92 | 34.97 40.39 74 33.61 PK
2390 -- 27.62 3.92 | 34.97 -- 54 -- AV
Note:

1, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK

2, Spectrum Set for AV measure: RBW=1MHz, VBW=3MHz, Sweep time=Auto,
Detector: RMS

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.




Band Edge Test result

EUT: LED CHRISTMAS LIGHT STRING M/N:
SH-S20-C9-WS2811-12V
Power: DC 3.7V From battery
Test date: 2017-05-20  Test site: 3m Chamber Tested by: Reak
Test mode: Tx High
/Antenna polarity: Vertical
Read |Antenna|Cable | Amp - .
Freq Level | Factor |loss(d |Factor ( dgis\l;/l:n) ( dlélljr\n/'/tm) I\/égg])ln Remark
(MHz)  |(dBuV/m)| (dB/m) | B) | (dB)
2483.5 44.21 27.89 4 34.97 41.13 74 32.87 PK
2483.5 -- - -- -- 54 -- AV
Antenna Polarity: Horizontal
2483.5 44.17 27.89 4 | 3497 | 41.09 74 32.91 PK
2483.5 -- - - -- 54 -- AV
Note:

1, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK

2, Spectrum Set for AV measure: RBW=1MHz, VBW=3MHz, Sweep time=Auto,
Detector: RMS

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.




Conducted Method:
GFSK

Agilent Spectrum Analyzer - Swept SA
QL e R S0 A e |
Marker 1 2.401960000000 GHz

: -
IFGain:Low

ALIGN AT
Avg Type: Log-Pwr
Avg|Held:>100/100

, ) Trig:Free Run
Atten: 30 dB

Mkr1 2.401 96 GHz

Ref 20.00 dBm -5.640 dBm

Stop 2.42000 GHz
Sweep 10.53 ms (1001 pts)

FUMCTIONVALUE A

FUNCTION

FUMCTION WIDTH

s

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

Agilent Spectrum lnalyzer Swept SA
o T R
Marker 1 2.480232000000 GHz

ALIGN AT
Avg Type: Log-Pwr

PNO: Fast () 1Mg:FreeRun Avgl|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
10 dBidiv_ Ref 20.00 dBm S|
Log
Next Pk Right
|
Next Pk Left

Stop 2.55000 GHz
Sweep 6.933 ms (1001 pts)

FUMCTIONVALUE A

MKR| MODE| TRC) SCL| FUNCTION FUNCTION WIDTH

1 mn- 2. 490 232 GHz 5. 409 dBm| ]

s

Peak Search

Mkr—RefLvl

=
@
[n]




11 Antenna Requirement

111

11.2

11.3

Standard Requirement

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. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be replaced
by the user, but the use of a standard antenna jack or electrical connector is prohibited.

Antenna Connected Construction

The antenna is PCB antenna and no consideration of replacement. Please see EUT
photo for details.

Result

The EUT antenna is PCB Antenna. It comply with the standard requirement.



12 Photographs of Setup







13 Photographs of EUT

--------- END OF REPORT-------





