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1 General Information
1.1 General Description

The equipment under test (EUT) is a wireless finmadule. The EUT is power by 8 x 1.5V D size
batteries. It operates at 2402MHz — 2480MHz. Thd Elill connect to other wireless for firing

control.

The brief circuit description is listed as follows:

- U17 and its associated circuit act as MCU

-uU1 and its associated circuit act as RF module
-U2, U5 and its associated circuit act as powsgulegor
-Y1,Y4 and its associated circuit act as oscitflato
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1.2 Location of the test site

FCC Registered Test Site Number: 416666

Radiated emissions measurements are investigatkthiken pursuant to the procedures of ANSI C63.10 —
2013. A Semi-Anechoic Chamber Testing Site is pdbuinvestigation and located at:

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.

Conducted emissions measurements are investigatealso taken pursuant to the procedures of ANSI
C63.10 — 2013. A shielded room is located at :

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.
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1.3 List of measuring equipment
Equipmen Manufacture Model No Serial No Calibration Due Da | CalibrationPerioc
EMI Test Receive R&S ESC 100152 15 Nov 201 1Yeal
Spectrum Analyz¢ R&S FSV40 100964 08 Feb 201 1Yeal
Biconical Antenna Rohde & Schwarz HK116 837414/004 17 Aug 201 lYeal
Log Periodic Antenna Teseq UPA6109 43666 27 Jul 201 1Yeal
Loop Antenn EMCQO 650z 0005662 25 Jan 201 2Year:
Horn Antenn Schwairzbecl BBHA 9120C 9120C-531 19 Dec 208 2Year:
Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-11¢ 21 Dec 208 2Year:
Horn Antenn Schwarzbec BBHA 917C |BBHA917044. 02 Aug 201 2Year:
Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-01C 02 Aug 201 2Years
Horn Antenna Schwarzbeck BBHA 9120C 9120C 594 26 Jul 201 2Year:
Pre-amplifier Schwarzbeck BBV9718 BBV9718 297 24 Jul 201 2Year:
Coaxial Cabl Schaffne RG 213/L N/A 18 May 201 1Yeal
Coaxial Cabl Suhne RG 214/L N/A 18 May 201 1Yeal
CoaxialCable Suhne Sucoflex_10 N/A 2C Dec 20:7 1lYeal
TS8997 Testing Systel
Spectrum Analyz¢ R&S FSV 4( 10119( 12 May 201 1Yeal
Vector Generatt R&S SMBV100A 26202 04 May 201 lYeal
Generatc R&S SMB100A 10323( 24 May 201 1lYeal
OSF R&S OSF OSP121V02 06 Jun 201 1lYeal
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The reported uncertainty is based on a standareraiaty multiplied by a coverage factor k=2,

providing a level of confidence of approximatel\?85

Radiated emissions

Frequency Uncertainty (L))
30MHz ~ 200MHz (Horizonta 4.83dB
30MHz ~ 200MHz (Vertica 4.84dB
200MHz ~1000MHz (Horizonte 4.87dB
200MHz ~1000MHz (Vertica 5.94dB
1GHz ~6GHz 4.41dE
6GHz ~18GHz 4.64dE
Line-conducted emissio
Frequency Uncertainty (L))
150kHz~30MH.: 2.64dB
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2 Description of the emission test
2.1 Test Procedure

Radiated emissions measurements are investigatetiken pursuant to the procedures of ANSI
C63.10 — 2013.

The equipment under test (EUT) was placed on acootuctive turntable with dimensions of 1.5m
x 1m and 0.8m high above the ground for below 1@tdasurement and 1.5m high above the
ground for above 1GHz measurement. 3m from the Bl fdroadband antenna mounting on the
mast received the signal strength. The turntalale netated to maximize the emission level. The
antenna was then moving along the mast from 1no djort until no more higher value was found.
Both horizontal and vertical polarization of theeama were placed and investigated.

For below 30MHz, a loop antenna with its verticiane is placed 3m from the EUT and rotated
about its vertical axis for maximum response ahemimuth about the EUT. And the centre of the
loop shall be 1 m above the ground.

For 30MHz to 1GHz, broadband antenna with its eattand horizontal plane is placed 3m from the
EUT and rotated about its vertical and horizonxas éor maximum response at each azimuth about
the EUT. And the reference point of antenna shall In above the ground.

For above 1GHz, horn antenna with its vertical hadzontal plane is placed 3m from the EUT and
rotated about its vertical and horizontal axisrf@aximum response at each azimuth about the EUT.
Preamplifier and High Pass filter was used for mesments. The reference point of antenna shall be
1 m above the ground.

The device was rotated through three orthogondétermine which attitude and configuration
produce the highest emission during measuremeiiRddrated Emission measurement.

The EUT will connect to TS 8997 testing systemdimect conducted measurement.
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2.2 Conducted Emission Measurement Data

Environmental condition

Paramete Recorded valt

Ambient temperatu: 26 °C

Relative humidit: 65 %

Summary

Test Frequency Nominal Nominal Result
(MHz) Power Bandwidth
(dBm) (MHz)

RF output power 2402.000 0.0 1.000000 | PASS
Power Spectral Density P402.000 0.0 1.000000 PASS
Minimum Emission Bandwidth 6 dB 2402.000 0.0 1.000000 | PASS
Band Edge low 2402.000 0.0 1.000000 | PASS
Tx Spurious Emission 2402.000 0.0 1.000000 PASS
Rx Spurious Emission 2402.000 0.0 1.000000 PASS
RF output power 2440.000 0.0 1.000000 | PASS
Power Spectral Density P440.000 0.0 1.000000 PASS
Minimum Emission Bandwidth 6 dB 2440.000 0.0 1.0000 00 | PASS
Tx Spurious Emission 2440.000 0.0 1.000000 | PASS
Rx Spurious Emission 2440.000 0.0 1.000000 PASS
RF output power 2480.000 0.0 1.000000 |PASS
Power Spectral Density 2480.000 0.0 1.000000 | PASS
Minimum Emission Bandwidth 6 dB 2480.000 0.0 1.0000 00 | PASS
Band Edge high 2480.000 0.0 1.000000 |PASS
Tx Spurious Emission 2480.000 0.0 1.000000 | PASS
Rx Spurious Emission 2480.000 0.0 1.000000 PASS
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RF output power (2402 MHz)
Result
DUT Gated Limit DutyCycle Result
Frequency EIRP Max (%)
(MHz) (dBm) | (dBm)
2402.000000 3.7 | 300 89.555 | PASS
35T
30
20T
10T
£ 1
m
S 0T
S 10t
s 1
-20T -3.717 dBm
-30T
-40T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Timeins
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Power Spectral Density (2402 MHz)

Result
DUT Frequency PSD Limit Result
Frequency (MHz) (dBm) Max
(MHz) (dBm)
2402.000000 2401.976796 -22.671 8.0 | PASS
10T
ot
g -10T
os]
© 1
£
Q -20T1
g 1L
-301
‘\
-40T
t t t t t t t t t i
24015 2401.6 2401.8 2402 2402.2 2402.4 24025
Frequency in MHz
Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Frequency 2.40150 GHz 2.40150 GHz Stablemode Trace Trace
Stop Frequency 2.40250 GHz 2.40250 GHz Stablevalue 0.30 0.30
Span 1.000 MHz 1.000 MHz Run 3/ max. 150 max. 150
RBW 3.000 kHz <= 3.000 kHz Stable 3/3 3
VBW 10.000 kHz >=9.000 kHz
SweepPoints 667 ~ 667
Sweeptime 667.000 ms 667.000 ms
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
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Minimum Emission Bandwidth 6 dB (2402 MHz)
6 dB Bandwidth
DUT Bandwidth Limit Limit Band Edge Band Edge Max Result
Frequency (MHz) Max Left Right Level
(MHz) (MHz) (MHz) (MHz) (MHz) (dBm)
2402.000000 1.431372 | 0.500000 - 2401.284314 2402.715686 -3.4 | PASS
207
107
§ o
©
£ i
- /\NWM
3 J
% -10
-207 1.431 MH |
t t t t t t i
2401 2401.5 2402 2402.5 2403
Frequency in MHz
Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Frequency 2.40100 GHz 2.40100 GHz Stablemode Trace Trace
Stop Frequency 2.40300 GHz 2.40300 GHz Stablevalue 0.30 0.30
Span 2.000 MHz 2.000 MHz Run 58 / max. 150 max. 150
RBW 100.000 kHz ~ 100.000 kHz Stable 15/ 15 15
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 101 ~20
Sweeptime 18.938 us AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
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Band Edge low (2402 MHz)

Result
DUT Result
Frequency
(MHz)
2402.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2401.973818 -11.5
Measurements
Frequency Level Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2399.925042 -60.0 28.5 -31.5 | PASS
2399.875069 -60.4 28.9 -31.5 | PASS
2399.825097 -60.8 29.3 -31.5 | PASS

2399.775125 -61.0 29.5 -31.5 | PASS
2399.725153 -61.6 30.2 -31.5 | PASS
2399.675180 -62.5 31.0 -31.5 | PASS
2399.575236 -63.0 31.6 -31.5 | PASS
2399.625208 -63.1 31.6 -31.5 | PASS
2399.525264 -63.2 31.7 -31.5 | PASS

2399.475292 -64.5 33.0 -31.5 | PASS
2399.425319 -64.8 33.4 -31.5 | PASS
2399.325375 -65.1 33.6 -31.5 | PASS
2399.375347 -65.2 33.7 -31.5 | PASS
2399.275403 -65.7 34.3 -31.5 | PASS
2399.025541 -66.2 34.7 -31.5 | PASS
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-201
-301
c J
3 -a01
£ ]
2 501
g
-601
=701
: : : : : : J peehy
2310 2350 2400 2450 2483.5
Frequency in MHz
Measurement 1 Measurement 2
Setting Instrume nt Target Value Setting Instrument Target Value
Value Value
RBW 100.000 kHz <=100.000 kHz RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1670 ~ 1670 SweepPoints 1800 ~ 1800
Sweeptime 1.670s 1.670s Sweeptime 1.800 s 1.800 s
Reference Level -10.000 dBm -10.000 dBm Reference Level [-10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO Attenuation 10.000 dB AUTO
Detector RMS RMS Detector RMS RMS
SweepCount 3 3 SweepCount 3 3
Filter 3dB 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO Sweeptype Sweep AUTO
Preamp off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.30 0.30 Stablevalue 0.30 0.30
Run 3/max. 15 max. 15 Run 3/ max. 15 max. 15
Stable 3/3 3 Stable 3/3 3
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Tx Spurious Emission (2402 MHz)

Result
DUT Result
Frequency
(MHz)
2402.000000 | PASS

Final measurements

Frequency Level Pre level Limit Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
256.013350 -57.1 7.9 -49.2
255.963352 -57.8 8.6 -49.2
2209.817922 -50.0 8.8 -41.2
2209.318101 -50.1 8.9 -41.2
256.063347 -58.2 8.9 -49.2
2210.317744 -50.3 9.1 -41.2
240.014175 -58.7 9.5 -49.2
2399.250268 -33.4 10.0 -23.4
2208.818279 -51.4 10.1 -41.2
240.064172 -59.8 10.6 -49.2
272.012525 -61.0 11.8 -49.2
271.962528 -61.3 12.1 -49.2
255.913355 -61.4 12.1 -49.2
2241.806498 -54.2 13.0 -41.2
256.113345 -62.5 13.3 -49.2
Measurement Settings
Start Stop Pre Final
Frequency Frequency Measurement Measurement
(MHz) (MHz)
30.000000 1000.000000

1000.000000

2400.000000

2400.000000

2483.500000

2483.500000

7000.000000

7000.000000

26000.000000

NINININ(F-

NININNF-
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Pre Measurement 1

Frequency in GHz

X Sum Level [trace.Result:1]

Pre Measurement 2

Setting Instrument Target Value Setting Instrument Target Value
Value Value

RBW 100.000 kHz <=100.000 kHz RBW 1.000 MHz <=1.000 MHz
VBW 300.000 kHz >= 300.000 kHz VBW 3.000 MHz >= 3.000 MHz
SweepPoints 19400 ~ 19400 SweepPoints 2800 ~ 2800
Sweeptime 19.400 ms AUTO Sweeptime 2.800 ms AUTO
Reference Level -30.000 dBm -30.000 dBm Reference Level [-30.000 dBm -30.000 dBm
Attenuation 0.000 dB AUTO Attenuation 0.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
SweepCount 30 30 SweepCount 30 30
Filter 3dB 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO Sweeptype Sweep AUTO
Preamp off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.30 0.30 Stablevalue 0.30 0.30
Run 3/ max. 150 max. 150 Run 3/ max. 150 max. 150
Stable 3/3 3 Stable 3/3 3
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Rx Spurious Emission (2402 MHz)

Result
DUT Result
Frequency
(MHz)
2402.000000 | PASS

Final measurements

Frequency Level Pre level Limit Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
32.049789 -68.5 13.2 -55.2
272.225028 -62.8 13.6 -49.2
256.226678 -63.0 13.7 -49.2

64.046490 -69.0 13.8 -55.2
256.026698 -63.1 13.8 -49.2
31.949799 -69.4 14.2 -55.2

240.228327 -63.7 14.5 -49.2
256.126688 -63.7 14.5 -49.2
240.128337 -64.0 14.7 -49.2

272.125039 -64.2 14.9 -49.2
63.946500 -70.4 15.2 -55.2
272.325018 -64.5 15.3 -49.2

240.328317 -65.0 15.8 -49.2
288.023400 -65.0 15.8 -49.2
256.326667 -65.5 16.3 -49.2

Measurement Settings

Start Stop Pre Final
Frequency Frequency Measurement Measurement
(MHz) (MHz)
30.000000 1000.000000 1 1
1000.000000 7000.000000 2 2
7000.000000 26000.000000 2 2
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0.03 5 10 15 20 26
Frequency in GHz

Limit [limit.Result:1] X Threshold [limit 2.Result:1]

Pre Measurement 1

Pre Measurement 2

Setting Instrument Target Value Setting Instrument Target Value
Value Value

RBW 100.000 kHz <=100.000 kHz RBW 1.000 MHz <=1.000 MHz
VBW 300.000 kHz >= 300.000 kHz VBW 3.000 MHz >= 3.000 MHz
SweepPoints 9700 ~ 9700 SweepPoints 6000 ~ 6000
Sweeptime 9.700 ms AUTO Sweeptime 6.000 ms AUTO
Reference Level -67.000 dBm -67.000 dBm Reference Level |[-67.000 dBm -67.000 dBm
Attenuation 0.000 dB AUTO Attenuation 0.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
SweepCount 100 100 SweepCount 100 100
Filter 3dB 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO Sweeptype Sweep AUTO
Preamp off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.30 0.30 Stablevalue 0.30 0.30
Run 3/ max. 150 max. 150 Run 3/ max. 150 max. 150
Stable 3/3 3 Stable 3/3 3
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RF output power (2440 MHz)
Result
DUT Gated Limit DutyCycle Result
Frequency EIRP Max (%)
(MHz) (dBm) | (dBm)
2440.000000 -46 | 300 89.570 | PASS
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Power Spectral Density (2440 MHz)
Result
DUT Frequency PSD Limit Result
Frequency (MHz) (dBm) Max
(MHz) (dBm)
2440.000000 2439.975299 -23.473 8.0 | PASS
10T
0__
S
m -10T
©
£ 1
©
3 1
8 -20
-301
‘V
I t t t t t t t 1
2439.5 2439.6 2439.8 2440 2440.2 2440.4 24405
Frequency in MHz
Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Frequency 2.43950 GHz 2.43950 GHz Stablemode Trace Trace
Stop Frequency 2.44050 GHz 2.44050 GHz Stablevalue 0.30 0.30
Span 1.000 MHz 1.000 MHz Run 3/ max. 150 max. 150
RBW 3.000 kHz <= 3.000 kHz Stable 3/3 3
VBW 10.000 kHz >=9.000 kHz
SweepPoints 667 ~ 667
Sweeptime 667.000 ms 667.000 ms
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
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Minimum Emission Bandwidth 6 dB (2440 MHz)
6 dB Bandwidth
DUT Bandwidth Limit Limit Band Edge Band Edge Max Result
Frequency (MHz) Min Max Left Right Level
(MHz) (MHz) (MHz) (MHz) (MHz) (dBm)
2440.000000 1.431372 | 0.500000 - 2439.284314 2440.715686 -4.3 | PASS
207
107
§ o
©
£ i
s | T T T
-
-207
1.431 MHz |
t t t t t t t i
2439 2439.5 2440 2440.5 2441
Frequency in MHz
Measurement
Setting Instrument Target Value Setting Instrum ent Target Value
Value Value
Start Frequency 2.43900 GHz 2.43900 GHz Stablemode Trace Trace
Stop Frequency 2.44100 GHz 2.44100 GHz Stablevalue 0.30 0.30
Span 2.000 MHz 2.000 MHz Run 64 / max. 150 max. 150
RBW 100.000 kHz ~ 100.000 kHz Stable 15/ 15 15
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 101 ~20
Sweeptime 18.938 us AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
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Tx Spurious Emission (2440 MHz)

Result
DUT Result
Frequency
(MHz)
2440.000000 | PASS

Final measurements

Frequency Level Pre level Limit Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)
2215.815780 -42.9 -45.6 -41.2 4.4 | PASS

Pre Measurements

Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
2215.815780 -42.9 1.7 -41.2
2215.315959 -43.0 1.8 -41.2
2216.315602 -43.1 1.9 -41.2
2216.815423 -43.6 2.3 -41.2
2214.816137 -44.9 3.6 -41.2
2200.321314 -47.3 6.1 -41.2
2217.315245 -47.9 6.6 -41.2
2200.821135 -48.3 7.1 -41.2
2248.304177 -49.3 8.1 -41.2
2247.804356 -49.5 8.2 -41.2
256.013350 -57.8 8.6 -49.2
2247.304534 -50.1 8.9 -41.2
255.963352 -58.5 9.3 -49.2
256.063347 -58.9 9.6 -49.2
240.014175 -59.3 10.0 -49.2

Measurement Settings

Start Stop Pre Final
Frequency Frequency Measurement Measurement

(MHz) (MHz)

30.000000 1000.000000 1 1
1000.000000 2400.000000 2 2
2400.000000 2483.500000 2 2
2483.500000 7000.000000 2 2
7000.000000 26000.000000 2 2
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Frequency in GHz
X Limit [limit.Result:1] X Sum Level [trace.Result:1]

L 2 Threshold [limit 2.Result:1] Critical [Over Limit.Result:1]

Pre Measurement 1

Pre Measurement 2

Setting Instrument Target Value Setting Instrument Target Value
Value Value

RBW 100.000 kHz <=100.000 kHz RBW 1.000 MHz <=1.000 MHz
VBW 300.000 kHz >= 300.000 kHz VBW 3.000 MHz >= 3.000 MHz
SweepPoints 19400 ~ 19400 SweepPoints 2800 ~ 2800
Sweeptime 19.400 ms AUTO Sweeptime 2.800 ms AUTO
Reference Level -30.000 dBm -30.000 dBm Reference Level [-30.000 dBm -30.000 dBm
Attenuation 0.000 dB AUTO Attenuation 0.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
SweepCount 30 30 SweepCount 30 30
Filter 3dB 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO Sweeptype Sweep AUTO
Preamp off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.30 0.30 Stablevalue 0.30 0.30
Run 3/ max. 150 max. 150 Run 3/ max. 150 max. 150
Stable 3/3 3 Stable 3/3 3
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Final Measurement 2
Setting Instrument Target Value
Value
Span ZeroSpan ZeroSpan
RBW 1.000 MHz ~ 1.000 MHz
VBW 3.000 MHz ~ 3.000 MHz
SweepPoints 10001 ~ 10001
Sweeptime 1.000 s 1.000 s
Reference Level -10.000 dBm -10.000 dBm
Attenuation 0.000 dB 0.000 dB
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Clear Write Clear Write
Sweeptype Sweep AUTO
Preamp off off
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Rx Spurious Emission (2440 MHz)

Result
DUT Result
Frequency
(MHz)
2440.000000 | PASS

Final measurements

Frequency Level Pre level Limit Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
256.026698 -59.3 10.0 -49.2
255.926709 -61.9 12.6 -49.2
224.029997 -62.4 13.1 -49.2

256.126688 -62.4 13.2 -49.2
32.049789 -68.6 134 -56.2
64.046490 -68.9 13.7 -55.2

240.028348 -62.9 13.7 -49.2
31.949799 -69.6 14.4 -55.2
63.946500 -70.1 14.8 -55.2

239.928358 -65.0 15.7 -49.2
288.023400 -65.2 15.9 -49.2
224.129987 -66.0 16.8 -49.2

272.025049 -66.1 16.8 -49.2
2440.259957 -58.3 171 -41.2
2439.260123 -58.4 171 -41.2

Measurement Settings

Start Stop Pre Final
Frequency Frequency Measurement Measurement
(MHz) (MHz)
30.000000 1000.000000 1 1
1000.000000 7000.000000 2 2
7000.000000 26000.000000 2 2
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0.03 5 10 15 20 26
Frequency in GHz

Limit [limit.Result:1] X Threshold [limit 2.Result:1]

Pre Measurement 1

Pre Measurement 2

Setting Instrument Target Value Setting Instrument Target Value
Value Value

RBW 100.000 kHz <=100.000 kHz RBW 1.000 MHz <=1.000 MHz
VBW 300.000 kHz >= 300.000 kHz VBW 3.000 MHz >= 3.000 MHz
SweepPoints 9700 ~ 9700 SweepPoints 6000 ~ 6000
Sweeptime 9.700 ms AUTO Sweeptime 6.000 ms AUTO
Reference Level -67.000 dBm -67.000 dBm Reference Level |[-67.000 dBm -67.000 dBm
Attenuation 0.000 dB AUTO Attenuation 0.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
SweepCount 100 100 SweepCount 100 100
Filter 3dB 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO Sweeptype Sweep AUTO
Preamp off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.30 0.30 Stablevalue 0.30 0.30
Run 3/ max. 150 max. 150 Run 3/ max. 150 max. 150
Stable 3/3 3 Stable 3/3 3
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RF output power (2480 MHz)
Result
DUT Gated Limit DutyCycle Result
Frequency EIRP Max (%)
(MHz) (dBm) | (dBm)
2480.000000 5.8 | 300 89.258 | PASS
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Power Spectral Density (2480 MHz)
Result
DUT Frequency PSD Limit Result
Frequency (MHz) (dBm) Max
(MHz) (dBm)
2480.000000 2479.975299 -24.701 8.0 | PASS
10T
ot
g -10T
os]
© 1
£
© 20T
Q
- +4
-30T,
-40T
t t t t t t t t i
2479.5 2479.6 2479.8 2480 2480.2 2480.4 2480.5
Frequency in MHz
Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Frequency 2.47950 GHz 2.47950 GHz Stablemode Trace Trace
Stop Frequency 2.48050 GHz 2.48050 GHz Stablevalue 0.30 0.30
Span 1.000 MHz 1.000 MHz Run 3/ max. 150 max. 150
RBW 3.000 kHz <= 3.000 kHz Stable 3/3 3
VBW 10.000 kHz >=9.000 kHz
SweepPoints 667 ~ 667
Sweeptime 667.000 ms 667.000 ms
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
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Minimum Emission Bandwidth 6 dB (2480 MHz)
6 dB Bandwidth
DUT Bandwidth Limit Limit Band Edge Band Edge Max Result
Frequency (MHz) Min Max Left Right Level
(MHz) (MHz) (MHz) (MHz) (MHz) (dBm)
2480.000000 1.431372 | 0.500000 - 2479.284314 2480.715686 -5.5 | PASS
207
107
§ o
©
£ i
% 101 M
-
-207
i 1.431 MHz |
t t t t t t t i
2479 2479.5 2480 2480.5 2481
Frequency in MHz
Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Frequency 2.47900 GHz 2.47900 GHz Stablemode Trace Trace
Stop Frequency 2.48100 GHz 2.48100 GHz Stablevalue 0.30 0.30
Span 2.000 MHz 2.000 MHz Run 36 / max. 150 max. 150
RBW 100.000 kHz ~ 100.000 kHz Stable 15/ 15 15
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 101 ~20
Sweeptime 18.938 us AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
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Band Edge high (2480 MHz)

Result
DUT Result
Frequency
(MHz)
2480.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2479.927139 -13.5
Measurements
Frequency Level Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2484.073263 -69.3 35.8 -33.5 | PASS
2483.624622 -69.4 35.8 -33.5 | PASS
2483.724320 -69.5 36.0 -33.5 | PASS
2484.123112 -69.5 36.0 -33.5 | PASS
2483.674471 -69.5 36.0 -33.5 | PASS
2484.172961 -69.6 36.0 -33.5 | PASS
2483.524924 -69.7 36.2 -33.5 | PASS
2483.574773 -69.7 36.2 -33.5 | PASS
2484.023414 -69.8 36.3 -33.5 | PASS
2483.973565 -70.0 36.4 -33.5 | PASS
2483.774169 -70.0 36.5 -33.5 | PASS
2484.222810 -70.1 36.5 -33.5 | PASS
2483.873867 -70.2 36.7 -33.5 | PASS
2484.272659 -70.2 36.7 -33.5 | PASS
2483.923716 -70.2 36.7 -33.5 | PASS
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2400 2420 2440 2460 2480 2500
Frequency in MHz
Measurement 1 Measurement 2
Setting Instrument Target Value Setting Instrument Target Value
Value Value
RBW 100.000 kHz <=100.000 kHz RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1670 ~ 1670 SweepPoints 330 ~ 330
Sweeptime 1.670s 1.670s Sweeptime 330.000 ms 330.000 ms
Reference Level -10.000 dBm -10.000 dBm Reference Level [-10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO Attenuation 10.000 dB AUTO
Detector RMS RMS Detector RMS RMS
SweepCount 3 3 SweepCount 3 3
Filter 3dB 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO Sweeptype Sweep AUTO
Preamp off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.30 0.30 Stablevalue 0.30 0.30
Run 3/max. 15 max. 15 Run 3/ max. 15 max. 15
Stable 3/3 3 Stable 3/3 3
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Tx Spurious Emission (2480 MHz)

Result
DUT Result
Frequency
(MHz)
2480.000000 | PASS

Final measurements

Frequency Level Pre level Limit Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)
2255.801499 -41.8 -45.1 -41.2 3.9 | PASS
2483.749972 -46.3 -60.6 -41.2 19.4 | PASS
Pre Measurements

Frequency Level Margin Limit

(MHz) (dBm) (dB) (dBm)

2255.801499 -41.8 0.5 -41.2

2256.301321 -41.9 0.7 -41.2

2255.301678 -42.1 0.9 -41.2

2254.801856 -44.2 3.0 -41.2

2256.801142 -44.3 3.1 -41.2

2483.749972 -46.3 5.1 -41.2

2223.812924 -47.4 6.1 -41.2

2224.312745 -47.5 6.3 -41.2

2239.807212 -47.8 6.6 -41.2

2240.307033 -47.8 6.6 -41.2

2223.313102 -47.8 6.6 -41.2

2240.806855 -48.0 6.8 -41.2

2239.307390 -48.4 7.2 -41.2

2222.813281 -48.6 7.3 -41.2

2287.290253 -48.9 7.7 -41.2

Measurement Settings

Start Stop Pre Final
Frequency Frequency Measurement Measurement

(MHz) (MHz)

30.000000 1000.000000 1 1
1000.000000 2400.000000 2 2
2400.000000 2483.500000 2 2
2483.500000 7000.000000 2 2
7000.000000 26000.000000 2 2
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-20
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0.03 5 10 15 20 26
Frequency in GHz
X Limit [limit.Result:1] X Sum Level [trace.Result:1]

L 2 Threshold [limit 2.Result:1] Critical [Over Limit.Result:1]

Pre Measurement 1

Pre Measurement 2

Setting Instrument Target Value Setting Instrument Target Value
Value Value

RBW 100.000 kHz <=100.000 kHz RBW 1.000 MHz <=1.000 MHz
VBW 300.000 kHz >= 300.000 kHz VBW 3.000 MHz >= 3.000 MHz
SweepPoints 19400 ~ 19400 SweepPoints 2800 ~ 2800
Sweeptime 19.400 ms AUTO Sweeptime 2.800 ms AUTO
Reference Level -30.000 dBm -30.000 dBm Reference Level [-30.000 dBm -30.000 dBm
Attenuation 0.000 dB AUTO Attenuation 0.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
SweepCount 30 30 SweepCount 30 30
Filter 3dB 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO Sweeptype Sweep AUTO
Preamp off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.30 0.30 Stablevalue 0.30 0.30
Run 3/ max. 150 max. 150 Run 3/ max. 150 max. 150
Stable 3/3 3 Stable 3/3 3
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Final Measurement 2
Setting Instrument Target Value
Value
Span ZeroSpan ZeroSpan
RBW 1.000 MHz ~ 1.000 MHz
VBW 3.000 MHz ~ 3.000 MHz
SweepPoints 10001 ~ 10001
Sweeptime 1.000 s 1.000 s
Reference Level -10.000 dBm -10.000 dBm
Attenuation 0.000 dB 0.000 dB
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Clear Write Clear Write
Sweeptype Sweep AUTO
Preamp off off
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Rx Spurious Emission (2480 MHz)

Result
DUT Result
Frequency
(MHz)
2480.000000 | PASS

Final measurements

Frequency Level Pre level Limit Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
256.026698 -61.9 12.7 -49.2
64.046490 -68.9 13.6 -55.2
32.049789 -68.9 13.7 -55.2
31.949799 -69.9 14.7 -55.2
255.926709 -63.9 14.7 -49.2
63.946500 -70.3 15.0 -55.2
224.029997 -64.3 15.1 -49.2
240.028348 -65.1 15.9 -49.2
239.928358 -65.4 16.1 -49.2
2477.253791 -58.2 17.0 -41.2
255.826719 -66.5 17.3 -49.2
287.923410 -66.6 17.3 -49.2
223.930007 -66.6 17.4 -49.2
256.126688 -66.6 17.4 -49.2
2478.253624 -58.7 17.4 -41.2

Measurement Settings

Start Stop Pre Final
Frequency Frequency Measurement Measurement
(MHz) (MHz)
30.000000 1000.000000 1 1
1000.000000 7000.000000 2 2
7000.000000 26000.000000 2 2
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0.03 5 10 15 20 26
Frequency in GHz

Limit [limit.Result:1] X Threshold [limit 2.Result:1]

Pre Measurement 1

Pre Measurement 2

Setting Instrument Target Value Setting Instrument Target Value
Value Value

RBW 100.000 kHz <=100.000 kHz RBW 1.000 MHz <=1.000 MHz
VBW 300.000 kHz >= 300.000 kHz VBW 3.000 MHz >= 3.000 MHz
SweepPoints 9700 ~ 9700 SweepPoints 6000 ~ 6000
Sweeptime 9.700 ms AUTO Sweeptime 6.000 ms AUTO
Reference Level -67.000 dBm -67.000 dBm Reference Level |[-67.000 dBm -67.000 dBm
Attenuation 0.000 dB AUTO Attenuation 0.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
SweepCount 100 100 SweepCount 100 100
Filter 3dB 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO Sweeptype Sweep AUTO
Preamp off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.30 0.30 Stablevalue 0.30 0.30
Run 3/ max. 150 max. 150 Run 3/ max. 150 max. 150
Stable 3/3 3 Stable 3/3 3
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2.3 Radiated Emission Measurement Data

Environmental conditions:

Parameter Recorded value

Ambient temperature: 23 °C

Relative humidity: 65 %

Testing frequency range: 9kHz to 26GHz  Mode: Traasion

Measurement:  Quasi-peak (9kHz — 1GHz), Peak andafye¢above 1GHz)

RBW: 9kHz (below 30MHz), 120kHz (30MHz — 1GHz), 1Miabove 1GHz)

VBW: 30kHz (below 30MHz), 300kHz (30MHz — 1GHz,\M8iz (above 1GHz, Peak measurement), 10Hz (above
1GHz, Average measurement)

Fr(?\;lﬁg]cy P((I:I;a\;i)ty Re%dr:]ng at Trlzir;i?:rcer Fiel(;tS:;rrﬁngth L(g;s;:};n M(ﬁré’)'n Me?sggekr/nem
(dBuV) (dB/m) (dBuV/m) Average)
2401.420 H 88.0 -4.2 83.8 114.0 - 30.2 Peak
2401.946 \ 87.5 -4.2 83.3 114.0 - 30.7 Peak
2439.951 H 84.7 -4.3 80.4 114.0 -33.6 Peak
2440.243 \Y 86.2 -4.3 81.9 114.0 -32.1 Peak
2479.992 H 84.3 -4.3 80.0 114.0 - 34.0 Peak
2480.387 \Y 84.2 -4.3 79.9 114.0 -34.1 Peak
2255.921 H 62.4 -6.6 55.8 74.0 -18.2 Peak
2255.987 H 54.9 -6.6 48.3 54.0 -5.7 Average

Remark: Other emissions more than 20dB below thi &re not reported.
If Peak measurement values are lower than avdirageaverage measurement is not necessary.

Page 36 of 61
FCC ID: 2ALI3T201700001

This document shall not be reproduced except i full or with written approval by CMA Testing

CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com



CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No. : AVvV0018254(9) Date : 05 Apr 2017

2.3 Radiated Emission Measurement Data (Con't)

- = || (e —— =
Ref Level 77.00 dBpv/m & RBW (CISPR) 120 kHz Ref Level 77.00 dBuV/m w RBW (CISPR) 120 kHz

Att 0dB & SWT 100 ms vBw 1MHz Mmode auto Sweep Att 0 dB & SWT 100 ms VBW 1MHz ™ode Auto Sweep

TOF TOF
@ 1Pk Max @ 1Pk Max

70 dap 70 diyr

50 day &0 iy

S0 B, S0 ARy

4 " [

Fas ™

30 depy, b z L : 204 :

TS TR L AT R Sl ) T SR T e I RO e e e R
g T DU s 1Y Y RN o N

20 dBpvm: % — 20 dBpsm. —

10 dBpvfm: 10 diy.

0 e uv/m O dB

-10 dBpivy 10 depyy

20 diy =20 dBp

Start 30.0 MH; 1001 pt Stop 300.0 MH. Start 30.0 MH; 1001 pt: Stop 300.0 MH.

3 i g o z a T 150 pts op z
) ... A 4 [ i T Heasuring..  EANLANAL i y

Lower channel, 30MHz — 300MHz, Horizontal wer channel, 30MHz — 300MHz, Vertical

e E | | (e —— G
Ref Level 77.00 dBuv/m = RBW (CISPR) 120 khz Ref Level 77,00 GBQV/m = RBW (CISPR) 120 kHz
Att 0dB @ SWT 100ms  VBW 1MHz  Mede auto Sweep Att 0dB @ SWT 100ms  VBW LMHz  Mode auto Sweep
TOF TOF
(@17 Max (@ 1P% Max
70 dap 70 diyr
50.dB 80 g
| |
S0 dBY, i 50 dRy i
L:‘D\'dau\ o O M T et F:';" T ey
i ] PRI WP SRR e s ¢ T P
a I Lt o P itk
hagda{ e
20 dByvim - —_ 20 dBpv/m - —_—
10 dBuvim 10 dBy
@ dBir o BT
-10 dByif 10 depy
20 deys 20 gy
Start 300.0 MH. 1001 pt Stop 1.0 GH. Start 300.0 MH 1001 pt Stop 1.0 GH.
a T s top 2 a LT 1001 pts ap z
I . Es ) 4 L ] Measur ing...  EUMRLULLE d i

Lower channel, 300MHz — 1GHz, Horizontal levehannel, 300MHz — 1GHz, Vertical
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Spectrum Specty (=] Spectrum =)
Ref Level 97.00 depv/m @ RBW (CISPR) 1 MHz Ref Level 97.00 dapy/m @ RBW (CISFR) L MHz
j= Att D dB & SWT 100 ms & VYBW 3MHz mode auto Sweep jo Att OdB & SWT 100 ms & YBW 3MHz Mmode Auto Sweep
TOF TDF
@ 1Pk Max @ 1Pk Max
Mi[1] 1 B3.75 dBpY/m| M1i[1] | | 82.75 dBpv/m|
50 dap 2401500 GHz 90 dBy 2.402500 GHz
Mt 1
80 dfy B0 dBuvfm:
FecFk T
FU e, P
S0 AR &0 BV
FCCAY TCAY
40 dBvmA- - = g iX = ] 4 = 40 dBu/m- - M
il mwwww
20dBuvy 20 AR
10 dBpv, 10 dey
0 day 0 dBpvy
Start 1.0 GHz 10000 pts Stop 3.0 GHz Start 1.0 GHz 10000 pts Stop 3.0 GHz
= i0noopts ST Star = aoop g
M ing... M ing...
| Heasuring..  EURENNNS @6 4 | Measurin o WHEERNEED e i
Lower channel, 1GHz — 3GHz, Horizontal Lowbannel, 1GHz — 3GHz, Vertical
| TR ———— — —
Spectim Spectumz. () (=] Spectrum =)
Ref Level 97.00 dBpv/m & RBW (CISPR) 1 MHz Ref Level 87.00 dBuV/m w RBW (CISPR) 1 MHz
Att 0dB & SWT 100 ms & VBW 3 MHz  mode Auto Sweep Att 0 dB & SWT 100 ms & VBW 3IMHz mode Auto Sweep
TOF TDF
@ 1Pk Max @ 1Pk Max
Mi[1] 45.35 dBpY/m)| M1i[1] 48.48 dBpV/m)
&0 day +.804200 GHz 20 dip: 4.B03800 GHz
oeor
i i e
80 dBY, E0 dBys
FCC-aY fFoC-Aav M1
U uBHV U BV ¥

40 dBpy, T T

30 dByvym—————————

20 dBpvfm: 20 dby
10°dBpy 100 gy
o dap o dey
-10 dy 10 dBy
Starl 3.0 GHz 30000 pts Stop 7.0 GHz Starl 3.0 GHz 10000 pts Slop 7.0 GHz
R o0 b —SepTochz] R LT 2
Measuring...  JEUESUNNE %v Measurs ing...  [UESRNNED il %

40 ey ‘ W " " M
3 ul - - 1 - - ki

Lower channel, 3GHz — 7GHz, Horizontal
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2.3 Radiated Emission Measurement Data (Con't)

Spectrum

Ref Level 87.00 dBuv/m w RBW (CISPR) 1 MHz

Att 0dE @ SWT 100 ms & VBW 3 MHz  mode auto Sweep
TODF

[@1Pk Max

(=)

&0 day

Foopx
S

60 dByY,

FCCAY
SUuEHY 3 WW
dafy,

30 dBpv/m-- —t

20 dBpvim

10dBpvf

0 dayy,

-10 dy
Start 7.0 GHz
g

30000 pts

Stop 15.0 GHz
T Heasuring.. MUMRAMAED W Y

S (

gl

Ref Level 87.00 dBuv/m @ RBW (CISPR) 1 MHz

Att 0dB @ SWT 100 ms & VBW
TOF

[@ 1Pk Max

3IMHz  Mode Auto Swesp

20 diy

o
A vefm

50 Ry

FoCAu
BT

30 dBuvim-- —t-

20 dBy.

10 Ay

O gy

10 dey
Starl 7.0 GHz
— =

Stop 15.0 GHz
| Measun ing...  (EEURRNENE il Vi

30000 pts
e

Lower channel, 7GHz — 15GHz, Horizontal

Lowbkannel, 7GHz — 15GHz, Vertical

FCCAY
SU e

o

30 dBpvfm

20 dBpivf

10 depy,

0 dawy,
Starl 15.0 GHz
Nilg

30000 pts

Stop 26.0 GHz
T Heasuring.. MUMRAMAED W Y

| e —— = —_—
oo | SESRNEI [ o =)
Ref Level 97.00 dapv/m ® RBW (CISPR) 1 MHz Ref Level 97.00 dBpv/m @ RBW (CISPR) L MHz
o Att 0dB @ SWT 100 ms = YBW 3MHz  Mode auto Sweep o Att 0dB @ SWT 100 ms @ YBW 3MHz  Mode duto Sweep
TOF TOF
(@ 1Pk Max (@ 1Pk 1an
S0 day 90 By
80 d B0 ghuvim
FecPK Fecor
Uam, g
60 /dB{V/ 0 dByf

CCAY
S e

10 deys

0O dBpv/

Starl 15.0 GHz
e

30000 pts
e

i

Stop 26.0 GHz
Measur ing...  EUNRLULLE E ]

Lower channel, above 15GHz, Horizontal

Lowieannel, above 15GHz, Vertical
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2.3 Radiated Emission Measurement Data (Con't)

- = | | (e —— =
Ref Level 77.00 dBuv/m w RBW (CISPR) 120 kHz Ref Level 77.00 dBpv/m @ RBW (CISPR) 120 kHz

Att 0dE & SWT 100 ms vew 1MHz m™ode auto Sweep Att 0 dB & SWT 100 ms vBw 1MHz  Mode Auto Sweep

TOF TOF

@17k Max (@ 1Pk Maxn

70 dep 70 diy

80 diy! B0 diu

SO dBY, S0 dBy

" ; [

el e

20.dapy T — T T T 20 dey PR 4‘»,‘ R LT T
%""{-'IWM' sl i et e N Wi ¥ L o - .;M‘*“*WM'W' s el #

20 dBv/m ——— - 20 dBVm A —

10 dBpvfm 10 dBy

o BT o dBy

-10 dBpiy/ 10 dey

20 diy -20 dBy

Starl 30.0 MH: 1001 pt Stop 300.0 MH: Starl 30.0 MH: 1001 pt. Stop 300.0 MH.

a nz s op 2 a ﬁz 1001 pts op z
) ... A 4 [ i T Heasuring..  EANLANAL i y

Middle channel, 30MHz — 300MHz, Horizontal Middle channel, 30MHz — 300MHz, Vertical

- = | | (e —— =
Ref Level 77.00 dBuv/m w RBW (CISPR) 120 kHz Ref Level 77.00 dBpv/m @ RBW (CISPR) 120 kHz
Att 0dE @ SWT 100ms  VBW 1MHz  Mode autc Sweep Att 0dB @ SWT 100ms  VBW LMHz  Mode 4uto Sweep
TOF TOF
@17k Max (@ 1Pk Maxn
70 dep 70 diy
80 diy &0 g
| |
SO dBY, i S0 dBy T
i i ol e Fec m
R ol b bl usne et A sy e SRS AP TR S i s
N " " i SRR HH
e L,W@M“W‘W'ﬁp” i e ) = WMW‘*WTJW A
i I
sl
20 dBpvim - p——— 20 dBpv/m —]
10 dBu/m 10 4B
o BT o dBy
-10 dBpiy/ 10 dey
20 deys -200 4By
Stari 300.0 MH. 1001 pt Stop 1.0 GH. Starl 300.0 MH. 1001 pt. Slop 1.0 GH
a MEE s Lop 2 a LT 1001 pts op z
i | Measuring... [ | BRI %v L | Measur ing...  [UESRNNED il %

Middle channel, 300MHz — 1GHz, Horizontal iddle channel, 300MHz — 1GHz, Vertical
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Spectrum o—— (=] Spectrum =)
Ref Level 97.00 dapv/m ® RBW (CISPR) 1 MHz Ref Level 97.00 dBpv/m @ RBW (CISPR) L MHz
o At 0B e SWT 100 ms @ VBW 3MHz  Mode auto Sweep o Att 0dB @ SWT 100 ms @ YBW 3MHz  Mode duto Sweep
TOF TOF
(@ 1Pk Max (@ 1Pk 1an
M1i[1] 80.34 dBpY/m Mi[1] 81.86 dBpY/m
50 day 2.439900 GHz 50 de 2.439900 GHz
M1 | 1
80 d B0 ghuvim
FecPK Fecor
U sy, g
60 /dB{V/ 0 dByf
Feeaay | CCAY
S S e
40 dBpv/m-- — 40 dBuvim--
b
20 dBpivf 0 4By
10depy, 10 deg
0 dawy, 0O dBpv/
Start 1.0 GHz 10000 pts Stop 3.0 GHz Starl 1.0 GHz 10000 pts Stop 3.0 GHz
T Zomon b B TTER I R Zoop 2
Measuring...  JEUESUNNE %v | Measur ing...  [UESRNNED il %

Middle channel, 1GHz — 3GHz, Horizontal

Mieldhannel, 1GHz — 3GHz, Vertical

Spectrum sectrum 2 (%)

=

™ Spectrum =)
Ref Level 97.00 dBpv/m & RBW (CISPR) 1 MHz Ref Level 87.00 dBuV/m w RBW (CISPR) 1 MHz
Att 0dBE & SWT 100 ms & VBW 3 MHz  mode Auto Sweep Att O dBE & SWT 100 ms & VBW 3IMHz mode Auto Sweep
TOF TDF
@ 1Pk Max @ 1Pk Max
M1[1] 41.30 dBpY/m)| M1[1] 46.08 dBpY/m)
80 dap 4881000 GHz 20 dip 4.880330 GHz|
R T aeaim
80 dBY, E0 dBys
FCC-AY
U uBHV
40.dapy, T
30 dBuVim—————————————————— t—
20 dBvfme 20 diy
10-dBpvy 10 dBy
o dBpv, O By
-10 dfy =10 diyr
Start 3.0 GHz 30000 pts Stop 7.0 GHz Start 3.0 GHz 30000 pts Stop 7.0 GHz
TR 2000 pts top (St = 3o000p m——E
il | Measuring..  JUARSNAED Y | Measun ing...  EALLAND 7
Middle channel, 3GHz — 7GHz, Horizontal
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2.3 Radiated Emission Measurement Data (Con't)

Specrm i = m o - &)
Ref Level 27.00 dBuv/m w RBW (CISPR) 1 MHz Ref Level 87.00 dBuV/m w RBW (CISPR) 1 MHz

At 0dE @ SWT 100 s ® VBW IMHz  moda Auts Swaep At 0B @ SWT 100 s ® VBW AWM moda At Swaep

TOF TOF

(@ 1Pk Max (@ 1Pk iax

80 dap B0 dByr

FCC-PH [FoC-Pic

fn st i doavim

80 dBY, 50 dRy

FCC Ay
U BV

FoCau
Su

30 dBpw/m- — —— - 30 dBp - e .
20 dBvfme 20 diy.
10-dBpvy 10 dBuvy
o dBpv, O By
-10 dfy =10 diyr
Start 7.0 GHz 30000 Els Stop 15.0 GHz ﬂr‘t 7.0 GHz :ﬂ]ﬂ pts Stop 15.0 GHz
il | Heasuring..  QUARSUALD 4 il ] Measuring... T e 7
Middle channel, 7GHz — 15GHz, Horizontal ®liel channel, 7GHz — 15GHz, Vertical
Spectur | SESRE) = (Specrom | SRGRREINGE) (=)
Ref Level 97.00 depv/m w RBW (CISPR) L MHz Ref Level 97.00 dapy/m @ RBW (CISFR) L MHz
= Att DdE & SWT 100 ms & VBW 3MHz mode auto Sweep j= ALt 0dB & SWT 100 ms & VBW 3MHz Mmode Auto Sweep
TOF TDF
@ 1Pk Max @ 1Pk Max
S0 dayp 90 diy
80 dfy B0 dBuvfm:
FecFk T
FU e, P
S0 AR 50 B/
30 df ik 20 diy. i
20-dBuvy 20 dBuvy
10 dBpv, 10 dey
0 day, O dBpvy
Start 15.0 GHz 30000 Els Stop 26.0 GHz Start 15.0 GHz :ﬂ]ﬂ pts Stop 26.0 GHz
il T Heasuring... T e 2 L il Heararmo I &4 £
Middle channel, above 15GHz, Horizontal

Me&ldhannel, above 15GHz, Vertical
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Spectrum
Ref Level 77.00 dBuv/m

Att 0dB & SWT
TOF

(=)

& RBW (CISPR) 120 kHz

100 s vew 1MHz m™ode auto Sweep

@ 1Pk Max

70 day

80 diy!

50 dByY,

T R PO WIS

T ey

Ll

IR P P T ERTE

10 dBpvfm

0 By

-10 dByiyf

20 diy

Start 30.0 MHz
R

100Lpts

Stop 300.0 MHz
——

... ) Y

Spectrum
Ref Level 77.00 dBuV/m

Att 0dB & SWT
TOF

(=)

@ RBW (CISPR) 120 kHz

100 e vBw 1MHz  Mode Auto Sweep

@ 1Pk Max

70 diyr

B0 diu

50 dRys

e

B T s

i

P AT ST P TR

20 do

Starl 30.0 MHz
— -~

Stop 300.0 MHz

1001 pts
LN

[ 4

Measuring...

Higher channel, 30MHz — 300MHz, Horizontal

ighktr channel, 30MHz — 300MHz, Vertical

Spectrum
Ref Level 77.00 dBuv/m

Att 0dB & SWT
TOF

(=)

& RBW (CISPR) 120 kHz

100 s vew 1MHz m™ode auto Sweep

@ 1Pk Max

70 day

80 diy!

50 dBiY,

|
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40 dB{iv/

B e
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1l
PEI IT E Te

e

20 dBpvim

10 dBpvfm

0 By

-10 dByiyf

20 diy

Starl 300.0 MHz
e

Stop 1.0 GHz

100Lpts

Measuring...
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Spectrum
Ref Level 77.00 dBuV/m

Att 0dB & SWT
TOF

(=)

@ RBW (CISPR) 120 kHz

100 e vBw 1MHz  Mode Auto Sweep

@ 1Pk Max

70 diyr

B0 diu

50 dRys

=

]
e Snpfubpbaa A
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20 do
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e
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Higher channel, 300MHz — 1GHz, Horizontal
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Radiated Emission Measurement Data (Con't)

Spectrum o—— (=] Spectrum =)
Ref Level 97.00 dapv/m ® RBW (CISPR) 1 MHz Ref Level 97.00 dBpv/m @ RBW (CISPR) L MHz

o At 0B e SWT 100 ms @ VBW 3MHz  Mode auto Sweep o Att 0dB @ SWT 100 ms @ YBW 3MHz  Mode duto Sweep
TOF TOF
(@ 1Pk Max (@ 1Pk 1an

M2[1] ] 55.50 dBpY/m| Mi[1] 79.87 dBpv/m
S0 dap 2.255900 GHz 90 dep 2479970 GHz

M1[1] 79.99 dBuv/m

2.479900 GHy, w1
80 d B0 ghuvim
FecPK ==
TUuBY, preprT
0 dBUVY T 0 dBpv/
¥
FCCAY 1 CCAY
S - S e
40 dBL/m- | - . e i e 40 BB+ - — . Fiti — - -
| 1 A ‘ IO
e oo ld o Ll ii i " m . v
20 dBpivf 20 4By
10 dBpv 10 dByr
0 dawy, 0O dBpv/
Start 1.0 GHz 10000 pts Stop 3.0 GHz Starl 1.0 GHz 10000 pts Stop 3.0 GHz
z 000 P LN [EEE LT poop I
| Measuring..  QUNESUEHD 6 V] | Measur ing...  [UESRNNED il Vi

Higher channel, 1GHz — 3GHz, Horizontal

Higlbhannel, 1GHz — 3GHz, Vertical

Spectrum sectrum 2 (%)

=

Ref Level 87.00 dBuv/m w RBW (CISPR) 1 MHz

Att 0dE @ SWT 100 ms & VBW 3 MHz  mode auto Sweep
TODF

[@1Pk Max

M1i[1] 42.58 dBpY/m

&0 day +.960200 GHz

Foopx
S

60 dByY,

FCC Ay
U BV

.

Spectrum =)
Ref Level 87.00 dBuV/m w RBW (CISPR) 1 MHz

Att 0dB @ SWT 100 ms & VBW
TOF

[@ 1Pk Max

3IMHz  Mode Auto Swesp

Mi[1] 47.68 dBpv/m

20 dByr 4.960730 GHz

o
A vefm

50 Ry

FocAy 11
BT

o e e i R -

20 dBvfme 20 diy

10-dBpvy 10 dBy

o dBpv, O By

-10 dfy =10 diyr

Start 3.0 GHz 30000 Els Stop 7.0 GHz | ﬂr‘l 3.0 GHz :ﬂ]ﬂ pts SI#) 7.0 GHz
J"l | easuring... JEMRRRENS g 2 'TL | Measun ing..  EUALLALLE e £
Higher channel, 3GHz — 7GHz, Horizontal

FCC ID: 2ALI3T201700001

This document shall not be reproduced except i full or with written approval by CMA Testing

Higlhannel, 3GHz — 7GHz, Vertical

Page 44 of 61

CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com




CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No.

AV0018254(9)
2.3

Radiated Emission Measurement Data (Con't)

Date :

05 Apr 2017

Spectrum (=] Spectrum =)
Ref Level 27.00 dBuv/m w RBW (CISPR) 1 MHz Ref Level 87.00 dBuV/m w RBW (CISPR) 1 MHz
Att 0dB & SWT 100 ms & VBW 3 MHz  mode Auto Sweep Att 0 dB & SWT 100 ms @ VBW 3 MHz  mode Autn Swesp
TOF TOF
@ 1Pk Max @ 1Pk Max
80 dap B0 dByr
FCC-PH [FoC-Pic
fn st i doavim
80 dBW 50 dBy
FocAy l * .. T
U gV U
30 dBvim- —~ -+ 30 dBpv/m- - -
20 dBuvm: 20 diy.
10dBuvy 10 SR
0 dBLv, O dep
10 ey -10 dBy
Start 7.0 GHz 30000 pts Stop 15.0 GHz Start 7.0 GHz 30000 pts Stop 15.0 GHz
— EleE R - S = LS
| Measuring..  JUARSNAED Y | Measun ing...  QUALLANLE 4

Higher channel, 7GHz — 15GHz, Horizontal

éigchannel, 7GHz — 15GHz, Vertical

]

30 dBuvfm

Starl 15.0 GHz
Nilg

30000 pts

Stop 26.0 GHz
[ [ SRR 2

Measuring...

20 dRy
20°dBy 20 B
10 dBpy, 10 deys
0 dayy

| TR ———— = —

Spectrum Ny (=] Spectrum =)
Ref Level 97.00 depv/m w RBW (CISPR) L MHz Ref Level 97.00 dapy/m @ RBW (CISFR) L MHz

j= Att D dB & SWT 100 ms & VYBW 3MHz mode auto Sweep jo Att OdB & SWT 100 ms & YBW 3MHz Mmode Auto Sweep
TOF TDF

@ 1Pk Max @ 1Pk Max

S0 dap 90 Ay

80 dfy B0 dBuvfm:

FecFk T

FU e, P

60 dBpv/ B0 dBpV/)

FCCAY TCAY

0O dBpv/

Starl 15.0 GHz
e

i

30000 pts
e

Stop 26.0 GHz
[ | EEERRRE ] 7

Measuring...

Higher channel, above 15GHz, Horizontal

FCC ID: 2ALI3T201700001

ldigbhannel, above 15GHz, Vertical

Page 45 of 61

This document shall not be reproduced except i full or with written approval by CMA Testing

Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com

CMA Industrial Development Foundation Limited

Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.



Report No.
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Environmental condition

Paramete

Ambient temperatu:

Relative humidit:

Testing frequency range: 9kHz to 26GHz
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Recorded valt

21
61

°C
%

D

Mode: Rengiv
Measurement: Quasi-peak (9kHz — 1GHz), Peak (abh®tez)

RBW: 9kHz (below 30MHz), 120KHz (30MHz — 1GHz), 1MHabove 1GHz)
VBW: 30kHz (below 30MHz), 300kHz (30MHz — 1GHz), 3M (above 1GHz)

ate : 05 Apr 2017

Frequency| Polarity Raetagr';]g Trigi?;cer FlelitS:;L?ngth Limit at 3m| Margin
(MHz) (H/V) (dBuV) (dB/m) (dBuV/m) (dBuv/m) (dB)

Remark: No specified emission found
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3 Description of the Line-conducted Test

3.1 Test Procedure

Conducted emissions measurements are investigatealso taken pursuant to the procedures of
ANSI C63.10 — 2013. The EUT was setup as desciibdte procedures, and both lines were
measured.

3.2 Test Result

No measurement is required as the EUT is a batieeyated product
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4 Photograph
4.1 Photographs of the Test Setup for Radiated Ens®n and Conducted Emission

For electronic filing, the photos are saved witarfame 2ALI3T20170001 TSup.pdf.

4.2 Photographs of the External and Internal Configrations of the EUT

For electronic filing, the photos are saved witarfame 2ALI3T20170001 ExPho.pdf and
2ALI3T20170001 InPho.pdf.

4.3 Antenna requirement

Appendices A4 shows the antenna is permanentlgtegthand cannot be changed. Therefore it
fulfils the section 15.203 requirement
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5 Appendices

Al

A2

A3

A4

A5

Photos of the set-up of Radiated Emissions
Photos of the set-up of Conducted Emissions
Photos of External Configurations

Photos of Internal Configurations

ID Label/Location
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Al. Photos of the set-up of Radiated Emissions

30MHz — 300MHz

300MHz — 1GHz

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

9kHz — 30MHz

Above 1GHz

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew

Page 54 of 61
FCC ID: 2ALI3T201700001

This document shall not be reproduced exceptin full or with written approval by CMA Testing

CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com



CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No. : AVvV0018254(9) Date :

05 Apr 2017

A2. Photos of the set-up of Conducted Emissions

Tested by: /& Reviewed by: Q &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3 Photos of External Configurations

External Configuration 1

External Configuration 2

Tested by: /éc, Reviewed by: P/K

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3 Photos of External Configurations

External Configuration 3

External Configuration 4

Tested by: /éc, Reviewed by: ?/K

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A4 Photos of Internal Configurations

EW-1007 V2.0

GEP GROUP *

3

Internal Configuration 1

Internal Configuration 2

Tested by: /1%/ Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A4 Photos of Internal Configurations

Internal Configuration 3

Internal Configuration 4
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A4 Photos of Internal Configurations

EUT antenna

Tested by: /1%, Reviewed by: ?&
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A5 ID Label / Location

ID Label 1

This device complies with Part 15 of the FCC
Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful
interference, and (2) this device must accept any

interference received, including interference that
may cause undesired operation.

Batch: D17
FCC ID: ZALI3T201700001 Made in China

ID Label 2

*reex End of Report ***+**

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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