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Applicant
Manufacturer
EUT

Model No.
Serial No.
Trade Mark
Rating

TEST REPORT

: EKL Imports

: EKL Imports

: EKL IMPORTS
: HBT

: N.A.

: N.A.

: DC3V, 1.5SmA

Measurement Procedure Used:
FCC Partl5 Subpart C 2015, Paragraph 15.247

The device described above is tested by Shenzhen Anbotek Compliance Laboratory
Limited to determine the maximum emission levels emanating from the device and the
severe levels of the device can endure and its performance criterion. The measurement
results are contained in this test report and Shenzhen Anbotek Compliance Laboratory
Limited is assumed full of responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT (Equipment Under Test) is
technically compliant with the FCC Part 15 Subpart C requirements.

This report applies to above tested sample only and shall not be reproduced in part
without written approval of Shenzhen Anbotek Compliance Laboratory Limited.

Date of Test :

Prepared by :

Reviewer :

Approved & Authorized Signer :

Mar. 24~Apr. 07, 2016
I
l(&’bb Zh“'/;}a

(Tested Engineer / Kebo Zhang)

Dol% w0

(Project Manager / Dolly Mo)

(Manager / Tom Chen)
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1.1. Description of Device (EUT)

EUT : EKL IMPORTS

Model Number : HBT

Test Power Supply : DC 3V

Frequency 1 2402~2480MHz

Modulation : GFSK

Channel Spacing : 2MHz

Number of 140

Channels

Antenna Type . Integrated Antenna

Antenna Gain : 2dBi

Applicant : EKL Imports

Address . P.O. Box 1997 Gig Harbor, WA 98335 USA
Manufacturer : EKL Imports

Address : P.O. Box 1997 Gig Harbor, WA 98335 USA
Factory . EKL Imports

Address . P.O. Box 1997 Gig Harbor, WA 98335 USA

Date of receipt

Date of Test

. Mar. 24, 2016

: Mar. 24~Apr. 07, 2016

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544

Fax:(86)755-26014772  www.anbotek.com
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1.2. Auxiliary Equipment Used during Test
N/A

1.3. Description of Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 752021

Shenzhen Anbotek Compliance Laboratory Limited, EMC Laboratory has been
registed and fully described in a report filed with the (FCC) Federal
Communications Commission. The acceptance letter from the FCC is maintained
in our files. Registration 752021, July 10, 2013.

IC-Registration No.: 8058A-1

Shenzhen Anbotek Compliance Laboratory Limited., EMC Laboratory has been
registered and fully described in a report filed with the (IC) Industry Canada. The
acceptance letter from the IC is maintained in our files. Registration 8058A,
February 22, 2013.

Test Location

All Emissions tests were performed at

Shenzhen Anbotek Compliance Laboratory Limited. at 1/F., Building 1, SEC
Industrial Park, No.0409 Qianhai Road, Nanshan District, Shenzhen, Guangdong,
China

1.4. Measurement Uncertainty

Radiation Uncertainty :  Ur=4.1 dB (Horizontal)
Ur =4.3 dB (Vertical)

Conduction Uncertainty : Uc=3.4dB

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10: 2013 and
FCC Part 15, Paragraph 15.247.

2.1. Summary of Test Results
The EUT has been tested according to the following specifications:

Standard Test Type Result Notes
FCC Part 15, Paragraph 15.107, 15.207 Conducted Emission Test PASS | Complies
FCC Part 15, Paragraph 15.247(b)(1) Peak Output Power PASS | Complies
FCC Part 15, Paragraph 15.247(a)(2) 6dB Bandwidth PASS | Complies

100kHz Bandwidth of Frequency

FCC Part 15, Paragraph 15.247(c) Band Edges PASS | Complies
FCC Part 15, Paragraph 15.209(a)(f) Spurious Emission PASS | Complies
FCC Part 15, Paragraph 15.247(a)(1) Frequency Separation - N/A

FCC Part 15, Paragraph 15.247(a)(1)(ii1) | Number of Hopping Frequency - N/A
FCC Part 15, Paragraph 15.247(a)(1)(ii1) Time of Occupancy - N/A
FCC Part 15, Paragraph 15.247(c) Peak Power Density PASS | Complies

2.2. Description of Test Modes

The EUT has been tested under operating condition.
Software used to control the EUT for staying in continuous transmitting and receiving mode is
programmed.

Channel Low(2402MHz), Channel Middle(2440MHz) and Channel High(2480MHz) are chosen
for the final testing.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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3. FCC Part 15.247 Requirements for DSSS & OFDM Modulation

3.1 Test Setup

EUT System Attenuator Spectrum
Analyzer

3.2 6dB Bandwidth

a. Limit
For the direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz.

b. Test Procedure
1. Place the EUT on the table and set it in the transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.
3. Set the spectrum analyzer as:
RBW = 100kHz, VBW>3*RBW =300kHz,
Detector= Peak
Trace mode= Max hold.
Sweep- auto couple.
4. Mark the peak frequency and —6dB (upper and lower) frequency.
5. Repeat until all the rest channels are investigated.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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c. Test Setup See 3.1

d. Test Equipment
Item Equipment Manufacturer | Model No.| Serial No. Last Cal. | Cal. Interval
1. |Spectrum Analysis Agilent E4407B | US39390582 |Apr. 17, 2015 1 Year
2 Preamplifier Instrumepts EMCO1183 980100 Apr. 17,2015 1 Year
corporation 0
3. |EMI Test Receiver| Rohde & Schwarz| ESPI 101604  |Apr. 17,2015 1 Year
4, | Double Ridged 1} Instruments ) Gryy o11g|  351600  |Apr. 20,2015 1 Year
Horn Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck |VULB9163 9163-289 Apr. 20, 2015 1 Year
6. Pre-amplifier SONOMA 310N 186860  |Apr. 17,2015 1 Year
EMI Test
7. Software SHURPLE N/A N/A N/A N/A
EZ-EMC
8 Power Sensor DAER RP%;O% 15100246118N0 Jun 30, 2015 1 Year
o | MXA Spectrum Agilent N9020A |MY51170037| Jun 30,2015 | 1 Year
Analysis
10 | MXG RF Vector Agilent N5182A [MY48180656 | Jun 30,2015 | 1 Year
Signal Generator
11 | Signal Generator Agilent E4421B |[MY41000743 | Jun 30, 2015 1 Year
12 | DC Power supply 1\ IV-8080 | YQSB0096 |Jun 30,2015 1 Year
TEMP&HUMI BE-THK-1
13 | PROGRAMMAB Bell Group 50MS SE-0137 |Mar 16, 2016 1 Year
LE CHAMBER

e. Test Results

Pass.

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772

www.anbotek.com
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f. Test Data
Frequency Bandwidth Limit
Channel (MHz) (kHiz) (kHz) Results
Low 2402 506.7 Pass
Mid 2440 503.6 >500 Pass
High 2480 502.9 Pass

Test Plots See the following page.

CH Low
Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SEMSE:INT] ALIGN AUTOD
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
[} Trig: Free Run Avg|Hold:> 10/10
| #IFGain:Low #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
100 Center Freq||
. I 2.402000000 GHz
-10.0
200
-30.0
-40.0
-50.0
-60.0
o CF Step
300.000 kHz,
Center 2.402 GHz Span 3 MHz| [auto Man
Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 6.54 dBm FreqOffset
0 Hz|
960.49 kHz
Transmit Freq Error 1.656 kHz OBW Power 99.00 %
X dB Bandwidth 506.7 kHz x dB -6.00 dB
MsG status | JERERARNRNNRRRARNND

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CH Mid

Agilent Spectrum Analyzer - Occupied BW
RF S0Q  AC SEMSE:INT] ALIGN AUTOD
q 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio 5td: None Trace/Detector

L
Center Fre i
[} Trig: Free Run Avg|Hold:> 10/10
| #IFGain:Low #Atten: 10 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

100 .
Clear Write|
0.00 —

-10.0

e Average|

A Max Hold|

Min Hold

Center 2.44 GHz Span 3 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 6.84 dBm Detector|

Average V|
953.41 kHz

Man
Transmit Freq Error 701 Hz OBW Power 99.00 %
X dB Bandwidth 503.6 kHz x dB -6.00 dB

>
c
=
o

s status ([IRNNRRNNNNNRNARAN

Agilent Spectrum Analyzer - Occupied BW:

L RF S0Q  AC SEMSE:INT) ALIGN AUTD
Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radic Std: None Trace/Detector
T Trig:Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 10 dB Radic Device: BTS
10 dBidiv Ref 20.00 dBm
Log
e Clear Write|
000
-10.0
e Average|
300
-40.0
-500 =~ A Max Hold|
600
700
Min Hold
Center 2.48 GHz Span 3 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms
: : Detector
Occupied Bandwidth Total Power 7.92 dBm Averagek
950.08 kHz pue  Man
Transmit Freq Error 629 Hz OBW Power 99.00 %
x dB Bandwidth 502.9 kHz x dB -6.00 dB
Msc status RRERANNAARNARARIND

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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3.3. Maximum Peak output power test

a. Limit

The maximum peak output power of the intentional radiator shall not exceed the following:

1. For systems using digital modulation in the bands of 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz: 1 watt (30dBm).

2. Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting antenna of
directional gain greater than 6 dBi are used the peak output power from the intentional radiator

shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as appropriate,
by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

b. Configuration of Measurement

EUT DC block |ATT. Spectrum Analyzer

c. Test Procedure

This test was according the kDB 558074 D01 DTS Meas Guidance vO3r03  9.1.1:
1. This procedure shall be used when the measurement instrument has available a resolution
bandwidth that is greater than the DTS bandwidth.

2. Set the RBW >DTS bandwidth.

. Set the VBW>3*RBW.

. Set the span> 3*RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use peak marker function to determine the peak amplitude level.

O 03O L AW

d. Test Equipment
Same as the equipment listed in 3.2.

e. Test Results
Pass.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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g. Test Data
Frequency | Maximum transmit power Limit
Channel | V1) (dBm) (dBm) | (wats) | Result
Low 2402 0.265 Pass
Mid 2440 2.036 30 1 Pass
High 2480 3.508 Pass

L RF S0Q  AC SENSE:INT| ALIGN AUTO T a e L
[Marker 1 2.402040000000 GHz | Avg Type: Log-Pwr TRACE[T TS 15 B Peak Search
PHO: Fast (5 Trig: Free Run Avg|Hold:> 1007100 TYPE |I¥] ikttt
IFGain:Low Atten: 30 dB oeT|P PPPEP
Mkr1 2.402 04 GHzZ NextPeak
1L%:IBIdiv Ref 20.00 dBm 0.265 dBm
10.0 Next Pk Right|]
0.00 .
Next Pk Left||
-10.0
-20.0
Marker Delta
-30.0
e Mkr—CF
-50.0
e Mkr—RefLvi|
-70.0
More
Center 2.402000 GHz Span 6.000 MHz 1of2
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (601 pts)
I"‘SG status \WRNRANNNANNARRRANR

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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L RF 50 2 AC SEMSE!INT] ALIGN AUTO ﬁ
[Marker 1 2.440050000000 GHz | Avg Type: Log-Pwr RacE[[Z345 5 eax Searc
PNO: Fast 0 Trig: Free Run Avg|Hold:> 100/100 TYPE|M
IFGain:Low Atten: 30 dB perf? PPPPP
Mkr1 2.440 05 GHZ NextPeak
10gmiai__Ref 20.00 dBm 2.036 dBm
. Next Pk Right]|
0.00
Next Pk Left||
-10.0
-200
Marker Delta
-30.0
o Mkr—CF|
-60.0
-600 Mkr—RefLvlj|
-70.0
More|
Center 2.440000 GHz Span 6.000 MHz 1of2
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)
= e (T

Agilent Spectrum Analyzer - Swept SA

L RF S0R  AC i ALIGKN AUTO T a e L
[Marker 1 2.479910000000 GHz | Aug Type: Log-Pur W[5 i5g | PeakSearch
PHO: Fast (5 Trig: Free Run Avg|Hold:> 100/100 TPE|M
IFGainLow Atten: 30 dB peTfP PRPP P
Mkr1 2.479 91 GHz Next Peak
(0 geidly__Ref 20.00 dBm 3.508 dBm
. ‘ Next Pk Right]|
0.00
Next Pk Left|]
-10.0
-200
Marker Delta|
-30.0
o Mkr—CF
-50.0
00 Mkr—RefLvi||
-70.0
More
Center 2.480000 GHz Span 6.000 MHz 1of2
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (601 pts)
IMSG status | FEEERARNNNRRRNRND

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com



Anbotek | .
Product Sofety Shenzhen Anbotek Compliance Laboratory Limited
FCC ID: WRY-HBT Page 14 of 43 Report No.: R011604032I

3.4. Band Edges Measurement

a. Limit
According to §15.247(c), in any 100 kHz bandwidth outside the frequency bands in which the
spread spectrum intentional radiator in operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within the band that
contains the highest level of the desired power, 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 in15.209(a).

b. Test Procedure

1. Conducted Method:

1) Set RBW=100KHz, VBW=300KHz
2) Detector=peak

3) Sweep time= auto

4) Trace mode=max hold.

2. Radiated Method:
1) For below 1GHz: The EUT is placed on a turntable, which is 0.8m above the ground plane. The
EUT is tested in 9*6*6 Chamber.
For above 1GHz: The EUT is placed on a turntable, which is 1.5m above the ground plane. The
EUT is tested in 9*6*6 Chamber.
2) The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.
3) EUT is set 3m away from the receiving antenna, which is varied from Im to 4m to find out the
highest emission.

4) Set both RBW and VBW of spectrum analyzer to 100kHz with a convenient frequency span
including 100kHz bandwidth from band edge, check the emission of EUT. If pass then set
Spectrum Analyzer as below:

For below 1GHz:
The resolution bandwidth and video bandwidth of test receiver/ spectrum analyzer is 120kHz.
Detector: Quasi-Peak
For above 1GHz Peak measurement:
The resolution bandwidth of test receiver/ spectrum analyzer is IMHz and video bandwidth is
3MHz.
Detector: Peak
For above 1GHz average measurement:
The resolution bandwidth of test receiver/ spectrum analyzer is IMHz and the video bandwidth
is 1kHz.
Detector: Peak
5) Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are
measured.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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30M to 1G emissions:

Turntable

\ EUT lm to 4m

Test | g
0.8m

Recelver

| /
Ground Plane E Coazxial Cahle

1G to 40G emissions:

Tumtsble m I

\ EUT

Test
1.5m Receiver
' lmto4m

i I I
Ground Plane Coaxial Cahle /

c. Test Equipment
Same as the equipment listed in 3.2.

d. Test Results
Pass.

e. TestPlots
See the following page.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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SEMNSEINT)| ALIGN AUTD
[Marker 4 2.382000000000 GHz | Avg Type: Log-Pwr TRACE[1 - 2458 Marker
I T Trig:FreeRun Avg|Hold:> 1001100 TYPE M
Fooo ™ aten: 30 dB oerfP PPPFF
IFGain:Low : Marker Table
Mkrd 2.382 00 GHz||on Off
10 gBiclv__Ref 20.00 dBm -59.666 dBm
0.0 MarkerCount‘
000 [off]
-10.0
200 | Couple|
B Markers|
On Off|
400
500
i N ~ . L SR A
Eal|
Start 2.31000 GHz Stop 2.41000 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 9.560 ms (601 pts)

240183 GHz 0.426 dBm

2.400 00 GHz 57,667 dBm
239000 GHz £0.175 dBm
238200 GHz £9.666 dBm

% [ T A oo

FUNCTION WaALLIE

All Markers Offjj

More
20f2
£

| bd

starus || RERRRRARNANARARIR

SEMNSEINT)| ALIGN AUTD
[Marker 3 2.487250000000 GHz | Avg Type: Log-Pwr TRACE[] 23458 Marker
I T Trig:FreeRun Avg|Hold:> 1001100 TYPE M
PHO: Fast ) e 30 4B bErP PPPPP
IFGain:Low : Marker Table
MKkr3 2.487 25 GHz||on Off
10 gBiclv__Ref 20.00 dBm -53.404 dBm
0.0 MarkerCount‘
000 [off]
-10.0
-16.52 ciBim)|
< Couple
300 Markers|
On Off|
-400
500 0‘
0.0 - 0 AN TS S X st
700
Start 2.47500 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 2.400 ms (601 pts)

247983 GHz 3.556 dBm
2.483 50 GHz 56.962 dBm
2487 25 GHz £3.404 dBm

% [ T A oo

FUNCTION WaALLIE

All Markers Offj|

More
20f2

54

starus || RERRRRARNANNN

—

Shenzhen Anbotek Compliance Laboratory Limited
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2402MHz
Horizontal-PEAK:
1060 dBu¥./m
Limit: —_—
AVG- —_—
o6
1
WM 2
6.0
210,000 [MHz]) 2425 000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- | MHz) |(dBuvim)| (dB/m) |(dBuvim)|(@Buvs| (@B) |PE%"| (em) | (deg) | Remark
1 2373537| 4323 | 255 | 4068 | 7400 | 3332 | peak
2 2390.000| 3973 | =251 | 3722 | 7400| -36.78 | peak
2400.000| 6628 | 249 | 6379 | 7400| -1021 | peak

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Horizontal-AV:

106.0 dBu¥/m
Limit- —_—
AVG: —_—
b
1 2
6.0
210,000 [MHz]) 242% 000
Freq. Reading | Factor | Result Limit |Owver Limit Height | degree
No- | MHz) |(@Buvim)| (@B/m) |(@Buvim)|(dBuvs| (@B) |PZES| (em) | (deg) | REmark
1 2377.850] 3319 | 254 | 3065 | 5400| 2335 | AVG
2 2390.000] 3326 | 251 | 3075 | 5400| 2325 | AVG
3 2400000 4725 | 249 | 4476 | 5400| 924 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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2402MHz
Vertical-PEAK:

106.0 dBu¥/m

Limit: —_—
AVG: —_—

o6

6.0
2310000 [MHz)

2425 000

Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- | MHz)  |(dBuvim)| (dB/m) |(dBuvim)|(dBuvs| (dB) || cm) | (ceq) | Remark

2384175 42.09 -2.53 3956 | 7400 | -3444 | peak
2 2390.000| 40.92 -2.51 38.41 7400 | -3559 | peak
3 2400.000| 52.32 -2.49 4983 | 7400 | -2417 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Vertical-AV:

106.0 dBu¥/m

Limit: —_—
AVG- —_—

o6

1 2
6.0
210,000 [MHz]) 2425 000

Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No. (MHz)  |(dBuV/m)| (dB/m) |(dBuvim)|(@Buv/| (dB) |“Z5°°7| em) | (degy | TEME

2384 750| 3458 | 253 | 3205 | 5400| -2195 | AVG
2 2390000 3405 | 251 | 3154 | 5400 | -2246 | AVG
3 2400000 4968 | 249 | 4719 | 5400 | -681 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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2480MHz
Horizontal-PEAK:
1060 dBuV/m
Limit- —
AVG: —_—
b
// »s
2
6.0
2475 000 [MHz) 2500.000D
Freg. Reading | Factor | Result Limit |Ower Limit Height | degree
No. (MHz)  |(dBuVim)| (dB/m) |(dBuV/m)|(@Buv/| (dB) |P¥5%7| (em) | (deg) | REmam
2483 500| 5330 231 | 5099 | 7400| 2301 | peak
2 2487 875| 3771 230 | 3541 | 7400| -3859 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Horizontal-AV:

106.0 dBu¥/m
Limit- —_—
AVG: —_—
b
1 2
6.0
2475 000 [MHz]) 2500, 000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- | MHz) |(@Buvim)| (@B/m) |(@Buvim)|(dBuvs| (@B) |P%%°| (em) | (deg) | ReEmark
2483500| 3680 | 231 | 3449 | 5400| -1951 | AVG
2 2486500| 36.00 | 230 | 3370 | 5400| 2030 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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2480MHz
Vertical-PEAK:

106.0 dBu¥/m

Limit: —_—

AVGE: —_

SN

f “w

o6

6.0

2475.000 [MHz]) 2500.000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- | MHz) |(@Buvim)| (@B/m) |(@Buvim)|(dBuvs| (@B) |P%%°| (em) | (deg) | ReEmark
2483500| 5057 | 231 | 4826 | 7400| -2574 | peak
2 2486.750| 4473 | 230 | 4243 | 7400| -3157 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Vertical-AV:
106.0 dBu¥./m
Limit: —_—
AVG: —_—
o6
\\d
6.0
2475000 [MHz]) 2500000
Freq. Reading | Factor | Result Limit |Ower Limit Height | degree
No- | MHz) |(dBuvim)| (dB/m) |(@Buvim)|(@Buvs| (dB) |P°%°"| em) | (degy | Remark
1 2483500 4751 | 231 | 4520 | 5400| -8.80 | AVG
2 2487.625| 3343 | 230 | 3113 | 5400| 2287 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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3.5. Peak Power Spectral Density

a. Limit

1. 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.
2. 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.

b. Test Procedure

1. 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.
2. Set the spectrum analyzer as RBW = 3kHz, VBW = 10kHz, Span = 1.5xOBW, Sweep=500s
3. Record the max. reading.

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

c. Test Equipment
Same as the equipment listed in 3.2.

d. Test Setup
See 3.1

e. Test Results
Pass

f. Test Data
Please refer to the following data.

g. Test Plot See the following pages

Shenzhen Anbotek Compliance Laboratory Limited
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Test mode: IEEE 802.11b

Channel Frequency PPSD > PPSD Limit Result
(MHz) (dBm/3KHz) (dBm/3KHz)  (dBm)
Low 2402 -13.534 - 8.00 Pass
Mid 2440 -11.663 - 8.00 Pass
High 2480 -10.181 - 8.00 Pass
CH Low
Agilent Spectrum Analyzer - Swept SA
L RF 50 8 AC SEMSE:INT| ALIGN AUTO m
[Marker 1 2.401837856000 %% Trig: Free Run &“.Jé’&?;mﬁoo TF;QCPEE o356
IFGain:Low — Atten: 30 dB pET|A PP FREP
Mkr1 2.401 837 8 GHZ NextPeak
10gBiaiv__Ref 20.00 dBm -13.534 dBm
- Next Pk Right]|
0.00
Next Pk Left||
100 ’
-200
Marker Delta
-30.0
400 Mkr—CF
-60.0
0.0 Mkr—Ref Lvij|
-70.0
More
Center 2.4020000 GHz Span 760.1 kHz 1of2
Res BW 3.0 kHz #VBW 10 kHz* Sweep 103.5 ms (601 pts)
I”‘SG status | FENNNNNNNNNNNNNNNN

Shenzhen Anbotek Compliance Laboratory Limited
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L RF 50 2 AC SEMSE!INT] ALIGN AUTO ﬁ
Marker 1 2.439839122750 GHz ] Avg Type: RMS RacE[[Z345 5 eax Searc
PNO: Wide 0 Trig: Free Run Avg|Hold:> 100/100 TYPE|M
IFGain:Low Atten: 30 dB perja PPPPP
Mkr1 2.439 839 1 GHZ NextPeak
10gmiai__Ref 20.00 dBm -11.663 dBm
. Next Pk Right]|
0.00
Next Pk Left||
0.0 "
-200
Marker Delta
B ] e L S S S S N A R N —
o Mkr—CF|
-60.0
-60.0 Mkr—RefLvij|
-70.0
More|
Center 2.4400000 GHz Span 760.1 kHz 1of2
Res BW 3.0 kHz #VBW 10 kHz* Sweep 103.5 ms (601 pts)
= e (T

L RF S0Q  AC ALIGN AUTOD I o
[Marker 1 2.479837856000 GHz Avg Type: RMS TacE[[2545 6| PeakSearch
PNO: Wide (0 1119: Free Run Avg|Held:> 100/100 TPE|M
IFGainLow Atten: 30 dB DET|APPPP P
Mkr1 2.479 837 9 GHz NextPeak
[0 geidiv _ Ref 20.00 dBm -10.181 dBm
. Next Pk Right]
0.00
Next Pk Left||
10.0 ’i
-20.0
Marker Delta|
-30.0 -l
e Mkr—CF|
-A0.0
600 Mkr—RefLvij|
-70.0
More
Center 2.4800000 GHz Span 760.1 kHz 1of2
Res BIWW 3.0 kHz #/BW 10 kHz* Sweep 103.5 ms (601 pts)
fse e (T
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3.6. Radiated Emissions

3.6.1.1. Test Limits (< 30 MHZ)

Frequency Field Strength Measurement Distance

(MHz) (microvolts/meter)  (meter)

0.009-0.490 2400/F(kHz) 300

0.490-1.705 24000/F(kHz) 30

1.705-30.0 30 30

3.6.1.2. Test Limits (> 30 MHZ)

FIELD STRENGTH FIELD STRENGTH S15.209

of Fundamental: of Harmonics 30 - 88 MHz 40 dBuV/m
@3M

902-928 MHZ 88 -216 MHz 43.5
2.4-2.4835 GHz 216 - 960 MHz 46

94 dBuV/m @3m 54 dBuV/m @3m ABOVE 960 MHz 54dBuV/m

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. Attenuation below the general limits specified in Section 15.209(a) is
not required. In addition, radiated emissions which fall in the restricted bands, as defined in
Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. | Spectrum Analysis Agilent E4407B US39390582 | Apr. 17,2015 1 Year
2. | Preamplifier Instruments ——pyro011830| 980100 | Apr. 17,2015 | 1 Year

corporation
3. [ EMI Test Receiver | Rohde & Schwarz ESPI 101604 Apr. 17,2015 1 Year
4, | DoubleRidged Instruments | o0 0118 | 351600 | Apr. 20,2015 | 1 Year
Horn Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck VULB9163 9163-289 Apr. 20, 2015 1 Year
6. Pre-amplifier SONOMA 310N 186860 Apr. 17,2015 1 Year
EMI Test Software
7. EZ-EMC SHURPLE N/A N/A N/A N/A
8 Power Sensor DAER RPR3006W 151000218NO4 Jun 30, 2015 1 Year
o | MXA Spectrum Agilent N9020A | MY51170037 | Jun30,2015 | 1 Year
Analysis
10 | MXG RF Vector Agilent N5182A | MY48180656 | Jun 30, 2015 1 Year
Signal Generator
11 Signal Generator Agilent E4421B | MY41000743 | Jun 30, 2015 1 Year
12 | DC Power supply v 1V-8080 YQSB0096 | Jun 30,2015 1 Year
TEMP&HUMI
13 | PROGRAMMABL Bell Group BE'(EI;'” SE-0137 Mar 16, 2016 1 Year
E CHAMBER

Tel:(86)755-26066544
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3.6.2. Test Configuration:
3.6.2.1. 9k to 30MHz emissions:

Turntable

\

EUT |

Ground Plane

Test
Receiver

3.6.2.2. 30M to 1G emissions:

Turntahle

/

Coaxial Cable

el

ltn to 4

l 0.8m l
[ ]

\ EUT
Test
Recever
|
Ground Plane \ Coaxial Cable /

3.6.2.3. 1G to 40G emissions:

Turntable

Ground Plane 3

\

EUT

3m I
Test
1.5m Receiver
“ Im to 4m

|

Coaxial Cable /

Shenzhen Anbotek Compliance Laboratory Limited
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3.6.3. Test Procedure

For below 1GHz: The EUT is placed on a turntable, which is 0.8m above the ground plane.

For above 1GHz: The EUT is placed on a turntable, which is 1.5m above the ground plane.

The turn table can rotate 360 degrees to determine the position of the maximum emission level.
The EUT is set 3 meters away from the receiving antenna which is mounted on a antenna tower.
The antenna can be moved up and down from 1 to 4 meters to find out the maximum emission
level. Both horizontal and vertical polarization of the antenna are set on test.

Measurements are made on 9KHz to 30MHz and 30MHz to 26 GHz range with the transmitter
set to the lowest, middle, and highest channels.

All readings from 30MHz to 1GHz are quasi-peak values with a resolution bandwidth of
120kHz. All reading are above 1GHz, peak & average values with a resolution bandwidth of
IMHz.

The EUT is tested in 9*6*6 Chamber. The device is evaluated in Xyz orientation.

The test results are listed in Section 3.6.4.

3.6.4. Test Results
PASS.
Please refer the following pages. Only the worst case (x orientation).

The test results of above 18000MHz are attenuated more than 20dB below the permissible
limits, so the results don't record in the report.

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: 0116040321 Polarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: DC 3V
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/53%RH
Test Mode: On Distance: 3m
20.0 dBuV/m
Limit: —_—
M argin: —_

40 |

il
1 ?M

2 s
]
0.0

20,000 40 50 G0 70 B0 [MHz) 200 400 500 GO0 FOO 1000000
No. {EEH(;) (Egﬁxdxlpng) (E%?rt]?)r (d%is\z':*.} (:Ij_lamulxtff Ov?:;é;mlt petector | "N | “Gag) | Remark
1 354093| 3881 | -1300 | 2491 | 4000| -1509 | peak
2 430658| 3264 | 1192 | 2072 | 4000| 1928 | peak
3 504089| 3192 | -1460 | 1732 | 4000 | -2268 | peak
2 4018335| 3332 | 1282 | 2050 | 4600 | 2550 | peak
5 7823453] 3411 | 690 | 2721 | 4600| -1879 | peak
6 9554381| 3379 | 388 | 2001 | 4600 | -1609 | peak
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Product Sofety

Job No.: 0116040321 Polarization: Vertical
Standard: (RE)FCC PART15C _3m Power Source: DC 3V
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/53%RH
Test Mode: On Distance: 3m
20,0 dBu¥/m
Limit- —_—
Margin: —_—
[
40 | |
|
5
2 fi
3
4
0.0
30.000 40 50 60 70 B0 [MHz) 300 400 500 GO0 0O 1000000
Freq. Reading | Factor | Result Limit |Owver Limit Height | degree
No. (MHz)  |(dBuV/m)| (dB/m) |(dBuVim)|(dBuv/| (dB) |7 m) | (ceg) | M
1 301054 4115 -16.90 24 25 40.00 -15.75 peak
2 368953 3869 1279 2590 40.00 -14 10 peak
3 44 1202 3357 -11.98 2159 40.00 -18 41 peak
4 967749 3323 -1593 17.30 43 50 -26.20 peak
5 120.6991| 3472 -16.43 18.29 43 50 -25 21 peak
B 948 7610 32.06 -2.98 2908 46.00 -16.92 peak

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: 0116040321 Polarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: DC 3V

Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/53%RH
Note: 2402MHz Distance: 3m

106.0 dBu¥/m

Limit: —_—
AVGE: —_—

o6

T

1000. 00D 2000 3000 [MHz]) 5000 GODO 7000 2000 9000 1@000.000
Freq. Reading | Factor | Result Limit |Ower Limit Height | degree
No. (MHz)  |(dBuVim)| (dB/m) |(dBuv/m)|(@Buvr| (dB) |P¥59| em) | (deq) | FEMA®
5082.657| 42.52 371 4623 | 7400 | 2777 | peak
2 5082.657| 232.32 371 3603 | 5400 | 1797 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: 0116040321 Polarization: Vertical
Standard: (RE)FCC PART15C _3m Power Source: DC 3V

Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/53%RH
Note: 2402MHz Distance: 3m

106.0 dBu¥/m

Limit- —_—

AVG: —

o6

P

6.0

1000, 000 2000 2000 [MHz]) 5000 G000 000 9000 9000 18000, 000
Freq. Reading | Factor | Result Limit |Owver Limit Height | degree
No. (MHz)  |(dBuV/im)| (dB/m) |(dBuv/m)|(@Buv/| (dB) |P¥°9°T| @em) | (deg) | REMA™
5080.000| 4167 370 | 4537 | 7400 | 2863 | peak
2 5080.000| 21.75 370 | 3545 | 5400| -1855 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com



Anbotek

Product Sofety Shenzhen Anbotek Compliance Laboratory Limited
FCC ID: WRY-HBT Page 35 0of 43 Report No.: R011604032I

Job No.: 0116040321 Polarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: DC 3V

Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/53%RH
Note: 2440MHz Distance: 3m

106.0 dBuV¥/m

Limit: —_—

AVG: —_

o6

1000. 00D 2000 3000 [MHz) 5000 G000 OO0 2000 9000 1@000.000
Freq. Reading | Factor | Result Limit |Owver Limit Height | degree
No. (MHz)  |(dBuV/m)| (dB/m) |(dBuVim)|(dBuv/| (dB) |7 m) | (ceg) | M
4145000 4454 228 | 4682 | 7400| -=27.18 | peak
2 4145000 33.95 228 | 3623 | 5400]| -17.77 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: 0116040321 Polarization: Vertical
Standard: (RE)FCC PART15C _3m Power Source: DC 3V

Test item: Radiation Test Temp.(C)/Hum.(%RH):  24.4(C)/53%RH
Note: 2440MHz Distance: 3m

106.0 dBu¥/m

Limit: —_—

AVG: —

o6

L

e, ":v_.

W

1000. 00D 2000 3000 [MHz]) 5000 GODO 7000 9000 9000 1@000.000
Freq. Reading | Factor | Result Limit |Ower Limit Height | degree
No. (MHz)  |(dBuVim)| (dB/m) |(dBuv/m)|(@Buvr| (dB) |P¥59| em) | (deq) | FEMA®
4442 500| 43.59 268 | 4627 | 7400 2773 | peak
2 4442 500| 34.02 268 | 3670 | 5400 1730 | AVG
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Job No.: 0116040321 Polarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: DC 3V

Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/53%RH
Note: 2480MHz Distance: 3m

106.0 dBuV¥/m

Limit: —_—

AVG: —_

o6

1000. 00D 2000 2000 [MHz) 5000 G000 7OOO 9000 9000 1@000.000
Freq. Reading | Factor | Result Limit |Owver Limit Height | degree
No. (MHz)  |(dBuV/m)| (dB/m) |(dBuVim)|(dBuv/| (dB) |7 m) | (ceg) | M
4697 500 43.02 311 4613 | 7400 | 2787 | peak
2 4697 500| 3367 311 3678 | 5400 -1722 | AVG
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Job No.: 0116040321 Polarization: Vertical
Standard: (RE)FCC PART15C _3m Power Source: DC 3V

Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/53%RH
Note: 2480MHz Distance: 3m

106.0 dBu¥/m

Limit: —_—
AVG- —_—

o6

E—

LYY LY

w

6.0
1 0D D0 2000 2000 [MHz]) 5000 G000 7000 20003000 18000.000
Freq. Reading | Factor | Result | Limit |Cver Limit Height | degree
No- | (MHz) |(dBuvim)| (dB/m) |(@Buvim)|(@Buvs| (@B) |PZ%°"| (m) | (degy | Remark
4612500 4271 | 296 | 4567 | 7400 | 2833 | peak
2 4612500| 3275 | 296 | 3571 | 5400 -1829 | AVG
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4. ANTENNA APPLICATION

4.1. Antenna requirement
The EUT’S antenna is met the requirement of FCC part 15C 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. 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. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
§15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to intentional
radiators that must be professionally installed, such as perimeter protection systems and some field
disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d), must be
measured at the installation site. However, the installer shall be responsible for ensuring that the proper
antenna is employed so that the limits in this part are not exceeded.

4.2. Result

The EUT’s antenna used a Integrated antenna which is permanently attached, The antenna’s gain is
2dBi and meets the requirement.

Shenzhen Anbotek Compliance Laboratory Limited
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5. PHOTOGRAPH

5.1 Photo of Radiation Emission Test
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APPENDIX | (EXTERNAL PHOTOS)

1. Figure
The EUT-Over_all_View

That is EUT
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2. Figure
The EUT-Front View
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3. Figure
The EUT-Bac_k_ View
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APPENDIX II (INTERNAL PHOTOS)

1. Figure
PCB of the EUT-Front View

2. Figure
PCB of the EUT-Back View
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