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VERIFICATION OF COMPLIANCE

Applicant: SHENZHEN HELIXIONGDI TECHNOLOGY CO., LTD
Manufacturer: SHENZHEN HELIXIONGDI TECHNOLOGY CO., LTD
Product Description: SHURIKEN

Model Number: HMG

Date of Test: April 07, 2016 to July 06, 2016

We hereby certify that:

The above equipment was tested by EMTEK(SHENZHEN) CO., LTD.. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance with the procedures
given in ANSI C63.10 (2013) and the energy emitted by the sample EUT tested as described in this report is in
compliance with conducted and radiated emission limits of FCC Rules Part 15.249.

The test results of this report relate only to the tested sample identified in this report.

Date of Test : April 07, 2016 to July 06, 2016

[ Wping Ghen
Prepared by : Y.

Yaping Shen/Editor

N
Reviewer : KLL@ X7’ 5(

Joe Xia/Supervisor

Lisa Wang/Manager

Approve & Authorized Signer :
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1. GENERAL INFORMATION

1.1.Product Description

Product: SHURIKEN

Model Number: HMG

Product type: 5.8G transceiver+ General 2.4G receiver
Power supply: DC 12V by battery

Operating Frequency Range: |5.8G transceiver: 5740-5840MHz(Channel separation 20 MHZ)
General 2.4G receiver: 2400-2483.5 frequency band

Modulation: FM Modulation
Number of Channels: 6 channels
Antenna Type: Clover type omnidirectional antennas for 5.8G transceiver

Metal antenna for General 2.4G receiver

Antenna Gain: 3 dBi for 5.8G transceiver
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1.2.Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AEK9-HMG filing to comply with Section 15.249
of the FCC Part 15, Subpart C Rules.

1.3.Test Methodology

Both conducted and radiated testing was performed according to the procedures in ANSI C63.10
(2013). Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4.Special Accessories
Not available for this EUT intended for grant.

1.5.Equipment Modifications

Not available for this EUT intended for grant.
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1.6.Measurement Uncertainty

Measurement Type Range Confidence Level Calculated

(%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +3.00dB
Fundamental Fieldstrength Not Applicable 95% +2.94dB

Transmitter 20 dB Bandwidth Not Applicable 95% +0.92PPm
Radiated Spurious Emissions 30 MHz to 40 GHz 95% +3.00dB

1.7. Test Facility

Site Description
EMC Lab.

Name of Firm

Site Location

TRF No FCC 15.249/A

Accredited by CNAS, 2013.10.29

The certificate is valid until 2016.10.28

The Laboratory has been assessed and proved to be in compliance with
CNAS-CLO01: 2006(identical to ISO/IEC17025: 2005)

The Certificate Registration Number is L2291

Accredited by TUV Rheinland Shenzhen, 2010.5.25

The Laboratory has been assessed according to the requirements ISO/IEC
17025.

Accredited by FCC, July 24, 2013

The Certificate Registration Number is 406365.

Accredited by FCC, April 17, 2013

The Certificate Registration Number is 709623.
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2. SYSTEM TEST CONFIGURATION

2.1.EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

2.2.EUT Exercise

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was
for the purpose of the measurements.

2.3.Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.10-2013 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak and
average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn table shall
rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m away
from the receiving antenna which varied from 1m to 4m to find out the highest emission. And
also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical. In order to find out the max. Emission, the relative positions of this
hand-held transmitter (EUT) was rotated through three orthogonal axes according to the
requirements in Section 13.1.4.1 of ANSI C63.10-2013.

TRF No FCC 15.249/A Page 8 of 36 Report No: ES160406014E



EMITEK

Access to the World

2.4. Description of test modes

The EUThas been tested under normal operating condition.
Pre-scanned tests, X, Y, Z in the three orthogonal panels, were conducted to determine the final
configuration from all possible combinations. Let EUT transmit with highest power, and the worst result was
reported with modulation FM. The 3 channels of lower, medium and higher were chosen for test.

Pretest Mode Description
Mode 1 Low — 5740MHz
Mode 2 Middle — 5780MHz
Mode 3 High -5840MHz

For Conducted Test

Final Test Mode Description
Mode Wireless ON

For Radiated Test

Mode 1 Low — 5740MHz
Mode 2 Middle — 5780MHz
Mode 3 High -5840MHz
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3. SUMMARY OF TEST RESULTS

FCC Part15, Subpart C
Standard Section

FCC Test Item Result
15.207 Conducted Emission Pass
15.209
15.205 Radiated Emission Pass
15.249
15.35(c) Periodic Operation Pass
15.249
15.209 Band edge test Pass
15.205
15.249 20dB Bandwidth Pass
15.203 Antenna Requirement Pass

3.1.CONFIGURATION OF TESTED SYSTEM

Fig. 2-1 Configuration of Tested System

DC battery EUT

3.2.DESCRIPTION OF SUPPORT UNITS

ltem Equipment Mfr/Brand Model/Type No. FCCID Series No. Note

TRF No FCC 15.249/A Page 10 of 36 Report No: ES160406014E



4. CONDUCTED EMISSIONS TEST

4.1. Measurement Procedure:

1.The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured was complete.

4.2.Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

t

L.I.S.N

Monitor

PC

EUT

Mouse

Keyboard

4.3.Measurement Equipment Used:

EMITEK

Access to the World

Conducted Emission Test Site # 1

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Test Receiver Rohde & Schwarz ESCS30 828985/018 |May 28, 2016{May 28, 2017
L..S.N Rohde & Schwarz ESH2-z5 834549/005 |May 28, 2016|May 28, 2017
50QCoaxial Switch Anritsu MP59B M20531 May 28, 2016(May 28, 2017
4.4.Conducted Emission Limit
Conducted Emission
Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note:

1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

TRF No FCC 15.249/A
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4.5.Measurement Result:
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800 dBuV
Limtl:  —
\ pook
© VG
oo | .
A
| i v ' :
(L
0.0
0.150 05 MHz] 30.000
Site Conduction #1 Phase: Temperature: 22
Limit: (CE)FCC Part 15 B_QP Power; AC 120W/60Hz Humidit: 54 %
Mode: Connect to PC
Mote:
Reading Correct Measure-
Mo. Mk. Freq.  Level  Factor ment  Limit  Over
MHz dBuv dB dBuv dBuv  dB  Detector  Comment
1 0.6730 3811 0.00 3811 56.00 -17.89 QP
2 0.6730 34.25 0.00 3425 4600 -11.75 AVG
3 203000 4977 0.0 4977 6000 -1023 QP
4 * 203000 44 18 0.00 4418 5000 -5.82 AVG
5 209750 5009 0.0 50.08 6000 991 QP
6 20,9750 4348 000 4348 5000 -6852  AVG
T 21.6500 &50.38 0.00 5038 60.00 -9.62 aP
8 21,6500 4038 0.00 4039 5000 -961  AVG
] 23.0000 5031 0.00 50.31 6000 -969 QP
10 23,0000 4219 000 4219 5000 -T81  AVG
1 29.7750 51.16 0.00 5116 60.00 -8.84 aP
12 297750 4209 0.00 4209 5000 -791 AVG
“Maximum data  x:Over limit  lover margin Comment: Factor build in receiver.  Operator. WQG
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Limit1: —_—

II‘I E —

Site Conduction #1

Limit: (CE)FCC Part 15 B_QP

Meode: Connect to PC

Phase:
Powear; AC 120VIG0Hz

Temperature: 22

Hurmdity: 54 %

Mote:
Reading Correct Measure-
Mo, Mk, Freg.  Level Factor ment Limit ~ Ower
MHz dBuy db difary’ dBuy dB Dietichon Comment
1 01750 37.55 0.00 37583 8472 2747 QP
2 0.1750 15.39 0.00 1539 5472 -38.33 AVG
3 0.6800 3r.or 0.00 37.07 56.00 -1883 QP
4 0.6800 3212 0.00 3212 4600 1388 AVG
5 2.7150 3828 Q.00 3§28 5800 4972 QP
] 27150 32.44 0.00 3244 4600 1356 AVG
T 19.7000 46.44 0.00 46.44 60.00 -13.56 QP
g 19.7000 38.76 0.00 3876 50,00 -11.24  AVG
g 22.4250 4579 0.00 4579  B0.00 1421 QP
10 * 224250 41.83 0.00 41.83 50.00 -&17 ANG
1 27.8300 48.54 0.00 48.54 6000 -11.48 QP
12 27.8500 3084 0.00 39.84 50.00 1016 AVG
“Maximum data  x:Owver limit  lover margin Comment: Factor build in receiver. Operator. WQG
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5. RADIATED EMISSION TEST

5.1.Measurement Procedure
The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the standards:
ANSI C63.10. The test distance is 3m.The setup is according to the requirements in Section 13.1.4.1 of ANSI
C63.10-2013

Below 30MHz

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the antenna

(loop antenna). The Antenna should be positioned with its plane vertical at the specified distance from the EUT

and rotated about its vertical axis for maximum response at each azimuth about the EUT. The center of the loop
shall be 1 m above the ground. For certain applications, the loop antenna plane may also need to be positioned
horizontally at the specified distance from the EUT.

30MHz-1GHz

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the antenna.
The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable azimuth.
Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive
antenna has two polarizations Vertical (V) and Horizontal (H).

Above 1GHz

The EUT is placed on a turntable 1.5 meters above the ground in the chamber, 3 meter away from the antenna.
The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable azimuth.

Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive
antenna has two polarizations Vertical (V) and Horizontal (H).

TRF No FCC 15.249/A Page 14 of 36 Report No: ES160406014E



5.2.Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

EMITEK
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Turntable

EUT

Ground Plane

0.8m

Test

Receiver

T

Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Spectrum
Analyzer

Turntable

\

EUT

3m

0.8m

T

Imto4m

|

Ground Plane

Coaxial Cable :

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

Turntable

\ EUT

||

TRF No FCC 15.249/A

3m |
A -
\/ |
A 1m
1.5m
A
\

Amplifier

Spectrum
Analyzer
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5.3 Measurement Equipment Used:
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EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

Spectrum Analyzer Rohde & Schwarz FSP7 839511/010 May 28, 2016|May 28, 2017

Spectrum Analyzer HP E4407B 839840481 May 28, 2016|May 28, 2017

EMI Test Receiver Rohde & Schwarz ESCS30 828985/018 May 28, 2016(May 28, 2017
Pre-Amplifier HP 8447D 2944A07999  |May 28, 2016|May 28, 2017
Bilog Antenna Schwarzbeck VULB9163 142 May 28, 2016|May 28, 2017
Loop Antenna ARA PLA-1030/B 1029 May 28, 2016|May 28, 2017
Horn Antenna Schwarzbeck BBHA 9170 BBHA9170399 [May 28, 2016(May 28, 2017
Horn Antenna Schwarzbeck BBHA 9120 D143 May 28, 2016(May 28, 2017

5.4 Radiated Emission Limit

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
960~1000 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 1 5.209(a) limit in the table

below has to be followed.
Note:

(1) The tighter limit applies at the band edges.
(2) Emission level (dBuV/m)=20log Emission level (uV/m).

TRF No FCC 15.249/A
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Limits of radiated emission measurem

ent (FCC 15.209)
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FREQUENCY (MHz)

(dBuV/m) (at 3m)

PEAK

AVERAGE

Above 1000

74

54

Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m) =20log Emission level (uV/m).

Limits of radiated emission measurement (FCC 15.249)

FCC Part15 (15.249) , Subpart C

Limit

Frequency Range (MHz)

Field strength of fundamental
50000uV/m (94 dBV/m) @ 3 m

2400-2483.5

Field strength of harmonics
500uV/m (54 dBV/m) @ 3 m

Above 2483.5

TRF No FCC 15.249/A
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5.5 Measurement Result
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Operation Mode: X Test Date : May 09, 2016
Frequency Range: 9KHz~30MHz Temperature : 24
Test Result: PASS Humidity : 55 %
Measured Distance: 3m Test By: SYP

Freq. Ant.Pol. Emission Level Limit 3m Over

(MHz) H/NV (dBuV/m) (dBuV/m) (dB)

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the permissible limit

has no need to be reported.

TRF No FCC 15.249/A
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All the x/y/z orientation has been investigated, and only worst case is presented in this report.

Operation Mode: 5740MHz Test Date : May 09, 2016
Frequency Range: 30~1000MHz Temperature : 24
Test Result: PASS Humidity : 55 %
Measured Distance: 3m Test By: SYP
ao.n dBu S m
Lt 1: —_—
M anginc
70
L]
; ]
40 _I - - |
— )
| )
» ¥
5 »WMM
20 H MM"‘""M
10 Nx"""\f
00
0wy 12r.om 224.00 FE.o0 AN18.00 a1%.0n B2 fa.on BOG._ 00 nnoon MHz
Site 3m Chamber #3 Polarization: Horizontal Temperature M40C
Limit: { RE)JFCC PART 15 C Power: DC12v Humidity: 53 %
Mode: TX 5740
Mote:
Reading Correct Measure- Antenna Table
MNo. Mk.  Freq.  Level Factor ~ ment  Limit  Over Height Degree
MHz dBu dB dBuNm dB dB Dretenchor om degrae  Comment
1 7 174.5300 3480 -17.20 37.60 4350 -5.90 QP
2 215.2700 40,65 -14.73 2582 4350 1758 QP
3 309.3600 4315 -11.48 31.67 46.00 -14.33 QP
4 3326400 44.00 -10.68 3332  46.00 1268 QP
5 431.5800 30.84 -8.96 2188 4600 -2412 QF
5] 487.8400 2058 -7.66 2182 4600 -2408 QF
“Maximum data  Over limit  Lover margin Operator, S50

TRF No FCC 15.249/A
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OO dBuWim
Lamit1: -
W angin: —_
m
4]
. ]
3T
40 ¥ % ﬁ
I 3
" v i M
20 i MMW
L
(1]
.00 127,00 224.00 221,00 A18.00 51500 B12.00 709,00 B06.00 1000.00 MHz
Site 3m Chamber #3 Folarization:  Vertical Temperature 40
Limit: { REJFCC PART 15 C Power, DC12v Humidity: 3%
Mode: TX 5740
Mote:
Feading Correct Measure- Antenna Table
Mo, Mk. Freq.  Level Factor  ment Limit  Ower Height Degree
MHz Bl i dBuMim dBuMim di Dol bow om degres  Cormmend
1 41,6400 4242 1513 27.29 4000 1271 QP
2 B7.2300 4612 1831 2781 4000 1219 QP
30 174.5300 BEAE  -17.20 3966 4350 -384 OQF
4 ° 196.8400 5611 -15.54 4017 43560 -333 OQF
s 309.3800 4580 1148 34,32 4500 -11.88 QP
é 3306 4300 4576 1032 3544 4600 1056 QP
“Maximum data  x:Owverlimit Lover margin Operator: CSL
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Operation Mode: 5780MHz Test Date : May 09, 2016
Frequency Range: 30~1000MHz Temperature : 24
Test Result: PASS Humidity : 55 %
Measured Distance: 3m Test By: SYP
an.n dHuw S m
Limitl:  —
M angin:

To

E— I g A
’ ; ;v‘} .\}\\
- / ™ e
10 MM‘/
0.0
000 127.00 274,00 .00 41800 515,00 £12.00 709,00 80E.00 1000.00 MH:z
Site 3m Chamber #3 Polanzation: Horizontal lemparature 4L
Limit: { REJFCC PART 15C Porerer: DG 12V Hurmdity. 23 %
Mode:TX 5780
Mote:
Reading Correct Measure- Antenna Table
Mo. Mk, Freq.  Level Factor  ment  Limit  Owver Height Degree
MHz dBuy dB dEm dBuvm ag Datecior tm degree  Comment

1 7 172.5900 2823 -17.21 2802 4350 548 QP
2 217.2100 4118 -14.84 2654 4800 1946 QP
3 312.2700 4329 21145 3184 4800 1416 QP
4 336.5200 4362 -1048 3316 4600 -1284 QP
3
=]

4412800 29.87 -B.G67 2120 4600 -2480 OQF
£696.3800 28.66 -4.29 2437 4600 -2163 QF

“Maximum data  x:Over limit  Lover margin Cperator: C5L
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B0 dBuVim
Lot ; _
M.angin: —
m
Kl
, ]
40 | E. |
;, L
eyl A
o
20
10
0.0
W.000 12700 224.00 321.00 A10.00 515.00 61200 700900 H06.00 1000.00 MHz
Site 3m Chamber #3 Polarization; Vertical Temperature: 34 C
Limit: { RE)JFCC PART 15 C Power; DOV Humidity 3%
Mode: TX 5780
Mote:
Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Factor ment  Limit  Over Height Degree
MHz dBul dB dBuvim - dBuvim dB Drstes o cm dagres  Comment
1 41.6400 4225 1513 2712 4000 1288 QP
2 87.2300 4606 -18.31 27.75 40,00 1225 QP
3 1 172.5500 5880 -17.21 3968 4350 -382 QP
4 * 1887500 5560 1557 40,03 4350 -347 QP
5 312.2700 46.14  -11.45 3469 45.00 1131 QP
6 339.4300 4561 -10.32 35.29 45.00 1071 QP
“Maximum data  xOwver limit  Lover margin Operator; S350
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Operation Mode:
Frequency Range:
Test Result:

Measured Distance:

B0 dBuN e

5840MHz

30~1000MHz

PASS
3m

EMITEK

Access to the World

Test Date : May 09, 2016
Temperature : 24
Humidity : 55 %
Test By: SYP
Lasal —_—
Margin:

- 3 4
» Ju’*
MW
0 : L e A
10 mﬂf
LIN]
0. D0 127.00 .00 3.0 41800 1500 E12.00 T09.00 H0E. 00 100000 MH=z
Site 3m Chamber #3 Polarization: Herzontal lemparature 240
Limit: { REJFCC PART 15C Power; DC12v Humigity 53%
Mode:Tx 5840
Mote:
Reading Correct Measure- Antenna  Table
MNo. Mk.  Freq.  Level Factor ment Limit  Over Height Dearee
MHz dBu 4B dBuNm dBuIm dB Diataschor =1 dagras  Commsn
1 * 1745300 5486 -17.20 aTT6 4350 574 QP
2 213.3300 42.01 -14 B4 2717 4350 -16.33 QP
3 309.3600 4372  -11.48 32.24 46.00 -13.76 QF
4 336.5200 4410 -10.48 3364 46.00 1238 QP
5 468.4400 31.05 -8.44 2261 46.00 2338 QP
] 485 6000 20409 -7.52 2197 46.00 -2403 QF
“Maximum data  Over limit  Lover margin Operator;, 250
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BOLO  dBuVim
Limit1: —
Maigin: —_
L
1]
5]
40 —I
a8
3
3
n W
1
oo
W00 127.00 224.00 321.00 41000 515.00 612,00 70900 6. 00 100,00 MHz
Site 3m Chamber #3 Polarization:  Vertical Temparature: 24 C
i_imit:{HE}FCD PART 15 C Power: DC12v Hurmiidity: 3%
Mode:TX 5840
Mote:
Reading Correct Measure- Antenna Table
Mo. Mk.  Freg.  Level Factor  ment  Limit  Over Height Degree
MHz dBuf dB dBuhim  dBuhm dB Detector om degree  Comment

1 1 1886300 5595 1726 38.69 4350 481 QP
2 T 1897.8100 3517 <1581 38.36 4350 414 QP
3 274.4400 4471 1260 321 46.00 -13.89 OQF
4 309.3600 4518 -11.48 3370 46.00 1230 QP
2
G

337.4900 4561 -1042 35.19 46.00 -10.81 QF
376.1100 3737 -6.23 3.4 46.00 1488 OQF

“Maximumdata  xOwver limit  lLover margin Operator: CSL
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Operation Mode: 5740MHz Test Date : May 09, 2016

Frequency Range: 1-25GHz Temperature : 24

Test Result: PASS Humidity : 55 %

Measured Distance: 3m Test By: SYP
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) HV PK AV(ng)ior AV PK AV PK AV
6610 V 45.03 -9.26 35.77 74.00 54.00 -28.97 -18.23
7902 \Y 46.82 -9.26 37.56 74.00 54.00 -27.18 -16.44
11115 \Y 48.80 -9.26 39.54 74.00 54.00 -25.20 -14.46
7307 H 45.91 -9.26 36.65 74.00 54.00 -28.09 -17.35
8463 H 46.12 -9.26 36.86 74.00 54.00 -27.88 -17.14
9840 H 47.22 -9.26 37.96 74.00 54.00 -26.78 -16.04

Note: (1) All Readings are Peak Value and AV.

(2) Emission Level= Reading Level+Probe Factor +Cable Loss
(3) Data of measurement within this frequency range shown “--” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too
small to be measured.
(4) All the x/y/z orientation has been investigated, and only worst case is presented in this report.

Operation Mode: 5780MHz Test Date : May 09, 2016

Frequency Range: 1-25GHz Temperature : 24

Test Result: PASS Humidity : 55 %

Measured Distance: 3m Test By: SYP
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) HV PK AV(zan)Jtor AV PK AV PK AV
8072 \Y 44.62 -9.26 35.36 74.00 54.00 -29.38 -18.64
10299 V 47.78 -9.26 38.52 74.00 54.00 -26.22 -15.48
11404 V 49.30 -9.26 40.04 74.00 54.00 -24.70 -13.96
5029 H 43.58 -9.26 34.32 74.00 54.00 -30.42 -19.68
7290 H 44.69 -9.26 35.43 74.00 54.00 -29.31 -18.57
10061 H 45.82 -9.26 36.56 74.00 54.00 -28.18 -17.44

Note: (1) All Readings are Peak Value and AV.

(2) Emission Level= Reading Level+Probe Factor +Cable Loss
(3) Data of measurement within this frequency range shown “--" in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too
small to be measured.
(4) All the x/y/z orientation has been investigated, and only worst case is presented in this report.
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Operation Mode: 5840MHz Test Date : May 09, 2016

Frequency Range: 1-25GHz Temperature : 24

Test Result: PASS Humidity : 55 %

Measured Distance: 3m Test By: SYP
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) HV PK AV(ng)itor AV PK AV PK AV
7307 \Y 46.49 -9.26 37.23 74.00 54.00 -27.51 -16.77
9942 V 48.54 -9.26 39.28 74.00 54.00 -25.46 -14.72
12101 V 50.24 -9.26 40.98 74.00 54.00 -23.76 -13.02
6508 H 44.42 -9.26 35.16 74.00 54.00 -29.58 -18.84
9228 H 45.35 -9.26 36.09 74.00 54.00 -28.65 -17.91
10843 H 48.21 -9.26 38.95 74.00 54.00 -25.79 -15.05

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss
(3) Data of measurement within this frequency range shown “--” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too
small to be measured.

(4) All the x/y/z orientation has been investigated, and only worst case is presented in this report.
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Transmitter Fundamental Field Strength

Operation Mode: 5740MHz Test Date : May 09, 2016

FCC Part: 15.249(a) Temperature : 24

Test Result: PASS Humidity : 55 %

Measured Distance: 3m Test By: SYP

Test Method Used:
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV Factor AV PK AV PK AV

(dBuVv/m) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (dB)

5740 V 100.53 -9.26 91.27 114 94 -13.47 -2.73
5740 H 99.78 -9.26 90.52 114 94 -14.22 -3.48

Operation Mode: 5780MHz Test Date : May 09, 2016

FCC Part: 15.249(a) Temperature : 24

Test Result: PASS Humidity : 55 %

Measured Distance: 3m Test By: SYP

Test Method Used:
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV Factor AV PK AV PK AV

(dBuVv/m) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (dB)

5780 V 100.72 -9.26 91.46 114 94 -13.28 -2.54
5780 H 100.94 -9.26 91.68 114 94 -13.06 -2.32

Operation Mode: 5840MHz Test Date : May 09, 2016

FCC Part: 15.249(a) Temperature : 24

Test Result: PASS Humidity : 55 %

Measured Distance: 3m Test By: SYP

Test Method Used:

Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV Factor AV PK AV PK AV
(dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (dB)
5840 Vv 100.81 -9.26 91.55 114 94 -13.19 -2.45
5840 H 100.73 -9.26 91.47 114 94 -13.27 -2.53

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss
(3) Data of measurement within this frequency range shown “--” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too
small to be measured.

(4) All the x/y/z orientation has been investigated, and only worst case is presented in this report.
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6. Periodic Operation
The duty cycle was determined by the following equation:

To calculate the actual field intensity, the duty cycle correction factor in decibel is needed for later
use and can be obtained from following conversion

Duty Cycle(%)=Total On interval in a complete pulse train/ Length of a complete pulse train * %
Duty Cycle Correction Factor(dB)=20 * Log4¢(Duty Cycle(%))

Total transmission time(ms) 100.00
Length of a complete transmission period(ms) 34.43
Duty Cycle(%) 34.43
Duty Cycle Correction Factor(dB) -9.26

Refer to the duty cycle plot (as below), This device meets the FCC requirement.
Length of a complete pulse train:
Remark: FCC part 15.35(c) required that a complete pulse train is more than 0.1 seconds, the measured field

strength shall be determined from the average absolute voltage during a 0.1 second interval during which the
field strength is at its maximum value.

= Agilent |F|ct Fctn Posn
Mkrl &

Top
Center

Bottom

Marker a
34.43340000 ms
-7.945 dB

#\JBH 3 MHz
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7. BANDWIDTH TEST

7.1.Measurement Procedure
The EUT was operating in fix mode or could be controlled its channel. Printed out the test result from the

spectrum by hard copy function.

7.2.Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

7.3.Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer Agilent E4407B 88156318 05/28/2016 | 05/28/2017
7.4.Measurement Results:
20dB Bandwidth test data Chart:
Refer to attached data chart.
Spectrum Detector: PK Test Date: July 06, 2016
Test By: SYP Temperature: 24
Test Result: PASS Humidity: 55 %
Modulation: FM
Channel number Channel frequency (MHz) 20dB Down BW(kHz)
CHO 5740 5784
CH2 5780 6182
CH5 5840 6295
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T —

Canter Freq 5740000000 GHz Camef Freg 576000000 OH:

Findhs 5d: Hoes

Trigr Fres Blun AvgiHald = 1210

WFCain | o

Rel 30.00 dBm

Center 5.74 GHz
Res BW 100 kHz SVEW 300 kHz

Occupied Bandwidth Total Power
5.5802 MHz

Transmit Frog Error 60601 kHz QBW Power
x dB Bandwidth 5784 MHz x dB

Radic Davica: BTS

“Epan 10 MHz
Eweep 1.267 ms

24.2 dBm

90,00 %
-20.00 dB

Fregquancy

Center Freq
6 TAO000000 THz

R —T

Spun 10,000 MHz Carmi Frag. 5 TEX00000 OHE
e — o Trige Fres Run AvgiHald = 1210
G o EAtten: 10 S0

Center 5.78 GHz
Res BW 100 kHz SVBW 300 kHz

Occupied Bandwidth Total Power
5.9209 MHz

Transmit Frog Error 57T6.11 kHz QBW Power
x dB Bandwidth 6.182 MHz x dB

e L F e < Seveee D000 pig s Saved
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Radic Davica: BTS
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T —————T = ==
. RV A b, 58
Cemer Freg 5.840000000 GHz Cantad Frag 58000000 OH: Radis Sad: Here Froquancy
- - - Trigr Fres Bun AvgiFold *1210
Radie Device BTE

Rel 30,00 dBm

Center Freq
5 BAOO00000 GHE

Center 5.84 GHz Span 10 MHz
Res BIW 100 kHz SVEW 300 kHz Bweep 1.267 ms

Occupied Bandwidth Total Power 23.5 dBm
5.9483 MHz

Transmit Freq Error 57366 kHz QBW Power 90,00 %

% dB Bandwidth 5205 MHz xz dB -20.00 dB8
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8. BAND EDGE TEST

8.1.Measurement Procedure
1. The EUT was Operating in hopping mode or could be controlled its channel. Printed out test result from
the spectrum by hard copy function.
The EUT was placed on a turn table which is 0.8m above ground plane.
Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

5. Repeat above procedures until all frequency measured were complete.

pOON

8.2.Test SET-UP (Block Diagram of Configuration)

As 5.2 Test set up (B) and (C)

8.3.Measurement Equipment Used:
Same as 5.3 Radiated Emission Measurement.

TRF No FCC 15.249/A Page 32 of 36 Report No: ES160406014E



8.4.Measurement Results:

EMITEK

Access to the World

Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV Factor AV PK AV PK AV
(dBuV/m) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (dB)
5725.00 H 59.73 -9.26 50.47 74 54 -14.27 -3.53
5891.75 H 48.60 -9.26 39.34 74 54 -25.40 -14.66
5725.00 V 58.13 -9.26 48.87 74 54 -15.87 -5.13
5888.00 \% 48.77 -9.26 39.51 74 54 -25.23 -14.49
Test Model Spurious Emission in Restricted Band 5350-5725MHz&5875-5900MHz
CHO: 5740MHz
Horizontal:
1200 dBuvim
— Limit1 —]
10 | Limit2 |
o0 5 i
40 | H i |
20 HAE —1
| [
in II 'I_ { i
&0 .fl I'-. |
L o e s Pt ity AP b g B Y o s Y u-'wl-h-wm;"""; It"““‘-*-""--'l""“'-"‘*’“r-'""“""M_"'-L""»é'.“l‘|
an |
m |
# ]
10 l |
no |
5350000 S405 00 Sl G0 ) 5515.00 550,00 5625, (6 SEHD0.00 ST35.00 57500 S900.00 MHz
Vertical:
10 dBuim
i —
110 Limit?;
100 Fi
. 1l
B0 ry
o | | 1
& {11\
2R o
Lo sl e i it i Pt s -'FMWKWJEJ | U —.
40
20
20
[11]
0. |
50000 540500  SAGOO0  SS1500  SS/0.00  S625.00  SGO000  5735.00  S790.00 T EM0OD MH:
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Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV Factor AV PK AV PK AV
(dBuV/m) (dB) (dBuV/m) (dBuV/m) | (dBuV/m) (dB) (dB)
5706.95 H 48.16 -9.26 38.90 74 54 -25.84 -15.10
5890.10 H 48.63 -9.26 39.37 74 54 -25.37 -14.63
5717.95 V 44.75 -9.26 35.49 74 54 -29.25 -18.51
5886.80 \Y 43.97 -9.26 34.71 74 54 -30.03 -19.29
Test Model Spurious Emission in Restricted Band 5350-5725MHz&5875-5900MHz
CH2: 5780MHz
Horizontal:
1200  dBuim
[ Limit1: —
1o ‘ Limit2: —
s
100 ?i1
20 ' !
ﬂ] H
. L
; / \L
'SI] Mmmmww-mwmmmm;wmjmdﬂﬁ WJ‘“"-"W““_"-{“
40
30
20
10
oo
5350000 540500 ‘SAG0.00 5515.00 S570.00 5625.00 SLED DD 57500 Sr90.00 S300.00 HHz
Vertical:
170 dBuvSm
L imik 1 - —_—
10 Limit2 | —
100 g
50 J]' i
B0 1
0 | | _|
o \
" ' T
A i ke st e s i A g SN b * WJ
20
0
10
no
STFH.O000 5405, 00 S460.00 51500 ‘BhA0Ln BEF5. 0 SEHD. 00 53500 Sa0.0m Sa00.0n MHz
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Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV Factor AV PK AV PK AV
(dBuV/m) (dB) (dBuV/m) (dBuV/m) | (dBuV/m) (dB) (dB)
5716.85 H 48.54 -9.26 39.28 74 54 -25.46 -14.72
5880.20 H 50.23 -9.26 40.97 74 54 -23.77 -13.03
5715.75 V 48.32 -9.26 39.06 74 54 -25.68 -14.94
5887.35 \Y 48.73 -9.26 39.47 74 54 -25.27 -14.53
Test Model Spurious Emission in Restricted Band 5350-5725MHz&5875-5900MHz
CH5: 5840MHz
Horizontal:
1200 dBuvim
Limit1: —
110 Lk
" 2
" H 1
il J |1
1 —
7n
B0 Jr h'|
. s N
R il i b T T NERNTRRES [N SRS T TR S S N PI TR S Mot
a0
an
20
Ll
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SI50.000 540500 SAED. 00 5515.00 557000 S625.00 ‘500,00 B7¥5.00 ‘5790.00 SH0.00 MHz
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9. Antenna Application

9.1.Antenna Requirement

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. This requirement does not apply to carrier
FCC CRF Part 15.203 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.

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

9.2.Result

There are two antennas for the product:

a. 5.8G antenna: Clover type omnidirectional antenna by SMA connector.

b. 2.4 receiver antenna: Metal antenna

The two antennas can’t be replaced by the user, which in accordance to section 15.203, please refer to the
internal photos.
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