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1 General Information

1.1 General Description

The equipment under test (EUT) is a transceiveruteofibr 2.4GHz wireless device. It is highly
optimized for Bluetooth 4.0 Single Mode (Bluetoathw Energy) link application requiring ultra
low power consumption. It offers a plug and plalugon for any BLE application up to the link
layer, without any additional hardware nor RF layou

The EUT is power by 3V dc. The EUT contain shiedglimternal grounding and built in with a
folded-dipole PCB antenna. The EUT can mount orradevice through surface mount or plug in
through 9-pin 1.27 mm connector.

The brief circuit description is listed as follows:

- X1 and its associated circuit act as oscillator

- Q1 and its associated circuit act as on / offtdw

- L1, C9, C10 and its associated circuit act dsrara matching
- U1 and its associated circuit act as controller
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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 Dat | 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. EMCC 6502 0005662 25 Jan 201 2Year:
Horn Antenn Schwarzbec 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 2Year:
Horn Antenna Schwarzbeck BBHA 9120 9120C 594 26 Jul 201 2Year:
Pre-amplifier Schwarzbeck BBV9718 BBV9718 297 24 Jul 201 2Year:
Coaxial Cabl Schaffne RG 213U N/A 18 Mey 201¢ 1Yeal
Coaxial Cabl Suhne RG 214/L N/A 18 May 201 1Yeal
Coaxial Cabl Suhne Sucoflex_10 N/A 2C Dec 20:7 1lYeal
LISN R&S ESHI-Z5 10003¢ 16 Jan 201 1lYeal
Coaxial Cabl Tyco Electronic RG 58C/U N/A 12 Feb 201 1Yeal
TS8997 Testing Syster
Spectrum Analyz¢ R&S FSV 4( 10119( 12 Jur 2018 lYeal
Vector Generatt R&S SMBV100A 26202 04 Jur 2018 lYeal
Generatc R&S SMB100A 10323( 24 Jur 2018 1lYeal
OSF R&S OSF OSP120 VO 06 Jun 208 1lYeal
Support equipment:
Adaptor
Model: A1299
Supply by CMA
Page 5 of 63
FCC ID: 2ABBXCM9301Vv442017
This document is issued subject to the latest CMA Testing General Terms and Conditions of Testing and Inspection Services, available on request or accessible at website www cmatel com

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 ESE DO

TEST REPORT

Report No. : AV0032490(7)

14 Measurement Uncertainty

Date :

09 Jun 2017

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 R402.000 0.0 1.000000 PASS
Minimum Emission Bandwidth 6 dB 2402.000 0.0 1.0000 00 | 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 2442.000 0.0 1.000000 |PASS
Power Spectral Density R442.000 0.0 1.000000 PASS
Minimum Emission Bandwidth 6 dB 2442.000 0.0 1.0000 00 | PASS
Tx Spurious Emission 2442.000 0.0 1.000000 PASS
Rx Spurious Emission 2442.000 0.0 1.000000 PASS
RF output power 2480.000 0.0 1.000000 |PASS
Power Spectral Density R480.000 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 -0.2 | 300 21.271 | PASS
357
30
201
10
I i
8 o
£ 1
T -10]
3 m
-20 -0.166 dBm
-30
-40
0 20 40 60 80 100 120 140 160 180 200212.58
Time in ms
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Power Spectral Density (2402 MHz)

Result
DUT Frequency PSD Limit Result
Frequency (MHz) (dBm) Max
(MHz) (dBm)
2402.000000 2401.765719 | -17.713 8.0 | PASS

101
O._
-10r
% 1
oS -20r
£ T+
¢ -30r
()
o 1
-40y
-501r
2401.5 2401.6 2401.7 2401.8 2401.9 2402 2402.1 2402.2 2402.3 2402.4 2402.5
Frequency in MHz
Measurement
Setting Instrument Target Valu e 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) Min Max Left Right Level
(MHz) (MHz) (MHz) (MHz) (MHz) (dBm)
2402.000000 0.549019 | 0.500000 2401.656863 2402.205882 0.2 | PASS
£
om
°
£
©
>
()
-
549.019 kHz
2401 2401.2 2401.4 2401.6 2401.8 2402 2402.2 2402.4 2402.6 2402.8 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 24 | 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 ps 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)
2401.773938 -9.9
Measurements
Frequency Level | Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2399.925042 -58.5 28.7 -29.9 | PASS
2399.875069 -58.7 28.9 -29.9 | PASS
2399.825097 -59.0 29.1 -29.9 | PASS
2399.775125 -59.5 29.7 -29.9 | PASS
2399.725153 -59.6 29.7 -29.9 | PASS
2399.675180 -60.1 30.2 -29.9 | PASS
2399.625208 -60.3 30.4 -29.9 | PASS
2399.575236 -60.7 30.9 -29.9 | PASS
2399.525264 -61.1 31.2 -29.9 | PASS
2399.475292 -61.4 31.6 -29.9 | PASS
2399.425319 -61.7 31.8 -29.9 | PASS
2399.375347 -61.9 32.0 -29.9 | PASS
2399.275403 -62.3 324 -29.9 | PASS
2399.325375 -62.3 32.4 -29.9 | PASS
2399.175458 -63.0 33.1 -29.9 | PASS
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-10;
-20;
£ -30;
% J
£ 49
?>’ J
o -50
— ]
-60
=70
| 1 1 r A T 1 T 1
23102320 2340 2360 2380 2400 2420 2440 2460 2483.5
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 1800 ~ 1800
Sweeptime 1.670 s 1.670 s 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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Result

DUT Result
Frequency

(MHz)

2402.000000 | PASS
Final measurements
Frequency Level Pre level Limit Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)
4803.493165 -36.0 -44.4 -41.2 3.2 | PASS
Pre Measurements

Frequency Level Margin Limit

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

4803.493165 -36.0 -5.2 -41.2
4803.993109 -36.2 -5.0 -41.2
4804.493054 -36.4 -4.8 -41.2
4804.992999 -36.8 -4.4 -41.2
4802.993220 -37.1 -4.2 -41.2
4805.492943 -42.1 0.8 -41.2
4802.493275 -42.7 1.5 -41.2
4801.993331 -47.5 6.3 -41.2
4805.992888 -51.4 10.2 -41.2
2387.754373 -54.4 13.2 -41.2
2389.253838 -54.8 13.6 -41.2
12008.858821 -55.1 13.9 -41.2
12011.233673 -55.5 14.2 -41.2
12010.046247 -55.6 14.3 -41.2
12009.452534 -55.8 14.6 -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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S
s}
©
£
©
>
(0]
-
0.03 2 4 6 8 10 12 14 16 18 20 22 24 26
Frequency in GHz
X Limit [limit.Result:1] X Sum Level [trace.Result:1]

L 4 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 Instrum ent 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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Report No.

AV0032490(7) Date :

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)
4799.866689 -57.5 16.3 -41.2
4800.866522 -59.3 18.1 -41.2
19746.829114 -60.2 19.0 -41.2
19716.830693 -60.4 19.2 -41.2
19708.831114 -60.6 19.3 -41.2
19709.831062 -60.8 19.5 -41.2
19778.827430 -60.8 19.5 -41.2
19736.829641 -60.8 19.6 -41.2
19680.832588 -60.8 19.6 -41.2
19795.826535 -60.8 19.6 -41.2
19745.829167 -60.9 19.7 -41.2
19725.830219 -61.0 19.7 -41.2
19748.829009 -61.0 19.7 -41.2
19726.830167 -61.0 19.8 -41.2
19790.826799 -61.0 19.8 -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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Level in dBm

003 2 4 6 8 10 12 14 16 18 20 22 24 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

Page 18 of 63
FCC ID: 2ABBXCM9301V442017

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 ESE DO

TEST REPORT

Report No. AV0032490(7) Date : 09 Jun 2017
RF output power (2442 MHz)
Result
DUT Gated Limit DutyCycle Result
Frequency EIRP Max (%)
(MHz) (dBm) | (dBm)
2442000000 -0.4 | 300 21.272 | PASS
357
30
201
10
£ |
8 o
£ 1
T -10]
3 m
-20 -0.406 dBm
-30
-40f
0 20 40 60 80 100 120 140 160 180 200212.59
Time in ms
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Power Spectral Density (2442 MHz)

Result
DUT Frequency PSD Limit Result
Frequency (MHz) (dBm) Max
(MHz) (dBm)
2442.000000 2441.765719 | -17.753 8.0 | PASS

101
O._
-10r
% 1
oS -20r
£ T+
¢ -30r
()
o 1
-40f
-501r
24415 2441.6 2441.7 2441.8 2441.9 2442 24421 2442.2 2442.3 2442.4 24425
Frequency in MHz
Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Frequency 2.44150 GHz 2.44150 GHz Stablemode Trace Trace
Stop Frequency 2.44250 GHz 2.44250 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 (2442 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)
2442.000000 0.529412 | 0.500000 2441.656863 2442.186275 -0.1 | PASS

£

m

°

£

3

>

4

529.412 kHz
2441 2441.2 2441.4 2441.6 2441.8 2442 24422 24424 2442.6 2442.8 2443
Frequency in MHz
Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value

Start Frequency 2.44100 GHz 2.44100 GHz Stablemode Trace Trace
Stop Frequency 2.44300 GHz 2.44300 GHz Stablevalue 0.30 0.30
Span 2.000 MHz 2.000 MHz Run 29 / 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 ps 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 (2442 MHz)

Result
DUT Result
Frequency
(MHz)
2442.000000 | PASS
Final measurements
Frequency Level Pre level Limit Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)
4883.484309 -37.2 -45.5 -41.2 4.3 | PASS
7325.651522 -44.4 -53.8 -41.2 12.6 | PASS
Pre Measurements
Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
4883.484309 -37.2 -4.1 -41.2
4884.484199 -37.3 -3.9 -41.2
4883.984254 -37.4 -3.9 -41.2
4884.984143 -37.8 -3.4 -41.2
4882.984365 -38.1 -3.1 -41.2
4885.484088 -42.9 1.6 -41.2
4882.484420 -44.3 3.1 -41.2
7325.651522 -44.4 3.2 -41.2
7326.838948 -44.5 3.3 -41.2
7325.057809 -44.5 3.3 -41.2
7326.245235 -44.7 35 -41.2
7327.432660 -45.3 4.1 -41.2
7324.464096 -49.4 8.1 -41.2
4885.984033 -50.6 9.3 -41.2
7328.026373 -51.1 9.9 -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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S
s}
©
£
©
>
(0]
-
0.03 2 4 6 8 10 12 14 16 18 20 22 24 26
Frequency in GHz
X Limit [limit.Result:1] X Sum Level [trace.Result:1]

L 4 Threshold [limit 2.Result:1] L 2 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 (2442 MHz)

Result
DUT Result
Frequency
(MHz)
2442.000000 | 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)
4875.854024 -56.5 15.3 -41.2
4876.853858 -57.7 16.4 -41.2
19743.829272 -59.9 18.6 -41.2
19748.829009 -60.0 18.8 -41.2
19712.830904 -60.0 18.8 -41.2
4874.854191 -60.4 19.1 -41.2
19735.829693 -60.4 19.2 -41.2
19717.830640 -60.6 19.4 -41.2
19774.827641 -60.7 19.4 -41.2
15907.031209 -60.9 19.6 -41.2
19744.829220 -60.9 19.7 -41.2
19741.829377 -60.9 19.7 -41.2
19734.829746 -61.0 19.7 -41.2
19751.828851 -61.1 19.8 -41.2
19721.830430 -61.1 19.8 -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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Level in dBm

003 2 4 6 8 10 12 14 16 18 20 22 24 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 -1.1 | 300 21.277 | PASS
357
30
201
10
I i
g o
£ 1
T -10]
3 m
-201 -1.073 dBm
-30
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Power Spectral Density (2480 MHz)

Result
DUT Frequency PSD Limit Result
Frequency (MHz) (dBm) Max
(MHz) (dBm)
2480.000000 2479.767216 | -18.853 8.0 | PASS

10¢
O._
-10r
c 1
o -20r
-c -4
£
o) -30r
> 1
4
-40]
-50r
-60r
2479.5 2479.6 2479.7 2479.8 2479.9 2480 2480.1 2480.2 2480.3 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 0.529412 | 0.500000 2479.656863 2480.186275 -0.8 | PASS

£

m

°

£

3

>

4

529.412 kHz
2479 2479.2 2479.4 2479.6 2479.8 2480 2480.2 2480.4 2480.6 2480.8 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 32 / 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 ps 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)
2479.727259 -10.8
Measurements
Frequency Level | Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2483.524924 -69.9 39.0 -30.8 | PASS
2483.574773 -70.4 39.5 -30.8 | PASS
2483.624622 -70.6 39.7 -30.8 | PASS
2483.674471 -70.7 39.8 -30.8 | PASS
2483.724320 -70.9 40.1 -30.8 | PASS
2483.774169 -71.2 40.3 -30.8 | PASS
2483.824018 -71.4 40.5 -30.8 | PASS
2483.873867 -715 40.6 -30.8 | PASS
2483.923716 -71.5 40.7 -30.8 | PASS
2484.123112 -72.1 41.2 -30.8 | PASS
2483.973565 -72.1 41.3 -30.8 | PASS
2484.023414 -72.2 41.4 -30.8 | PASS
2484.073263 -72.2 41.4 -30.8 | PASS
2484.272659 -72.5 41.7 -30.8 | PASS
2484.222810 -72.5 41.7 -30.8 | 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 1.670 s 1.670 s 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)
4959.475897 -39.5 -47.8 -41.2 6.6 | PASS

Pre Measurements

Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
4959.475897 -39.5 -1.7 -41.2
4959.975841 -39.6 -1.6 -41.2
4960.475786 -39.6 -1.6 -41.2
4960.975731 -39.7 -1.5 -41.2
4958.975952 -40.7 -0.6 -41.2
4958.476007 -46.1 4.9 -41.2
4961.475675 -46.7 55 -41.2
7439.644397 -48.1 6.9 -41.2
7439.050684 -48.3 7.1 -41.2
7440.238110 -48.7 7.4 -41.2
7440.831823 -49.0 7.8 -41.2
7441.425536 -51.4 10.2 -41.2
7442.019249 -52.9 11.7 -41.2
7438.456971 -53.2 12.0 -41.2
2493.748865 -53.6 12.4 -41.2

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

NINININPF
NINNN -
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S
s}
©
£
©
>
(0]
-
0.03 2 4 6 8 10 12 14 16 18 20 22 24 26
Frequency in GHz
X Limit [limit.Result:1] X Sum Level [trace.Result:1]

L 4 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)
4955.840693 -56.3 15.1 -41.2
4956.840527 -57.7 16.4 -41.2
4954.840860 -58.9 17.7 -41.2
19718.830588 -60.0 18.8 -41.2
19775.827588 -60.2 19.0 -41.2
19696.831746 -60.2 19.0 -41.2
20121.809378 -60.3 19.1 -41.2
19751.828851 -60.5 19.3 -41.2
19759.828430 -60.6 19.4 -41.2
19733.829798 -60.7 19.4 -41.2
19764.828167 -60.7 19.5 -41.2
19724.830272 -60.8 19.6 -41.2
19798.826378 -60.9 19.7 -41.2
19758.828483 -61.0 19.7 -41.2
20143.808221 -61.0 19.8 -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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Level in dBm

003 2 4 6 8 10 12 14 16 18 20 22 24 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('dn;:;;:];n M(ﬁré’)'n Mez(ﬁsg;ekr/nem
(dBuV) (dB/m) (dBuV/m) Average)
2401.770 H 103.4 -4.2 99.2 114.0 - 14.9 Peak
2401.834 H 42.9 -4.2 38.7 74.0 -35.3 Average
2401.767 Vv 101.9 -4.2 97.7 114.0 - 16.3 Peak
2401.839 Vv 42.6 -4.2 38.4 74.0 -35.6 Average
2442.124 H 103.6 -4.2 99.4 114.0 -14.6 Peak
2441.877 H 42.9 -4.2 38.7 74.0 -35.3 Average
2441.750 Vv 102.4 -4.2 98.2 114.0 - 15.8 Peak
2441.869 Vv 42.7 -4.2 38.5 74.0 -35.5 Average
2479.744 H 103.6 -4.3 99.3 114.0 -14.7 Peak
2479.807 H 43.2 -4.3 38.9 74.0 -35.1 Average
2479.780 Vv 104.0 -4.3 99.7 114.0 -14.3 Peak
2479.846 \% 43.3 -4.3 39.0 74.0 -35.0 Average
4803.467 Vv 55.7 3.7 59.4 114.0 -54.6 Peak
4803.797 \% 28.2 3.7 31.9 74.0 -42.1 Average
4883.594 Vv 52.1 3.7 55.8 114.0 - 58.2 Peak
4883.734 Vv 27.4 3.7 311 74.0 -42.9 Average
4960.509 Vv 53.1 4.0 57.1 114.0 -56.9 Peak
4959.740 Vv 28.0 4.0 32.0 74.0 -42.0 Average

Remark: Other emissions more than 20dB below thi &re not reported.
If Peak measurement values are lower than avdirageaverage measurement is not necessary.
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Fr(?\?ﬁg;cy P( &I[a\;i)ty Rea?’dri]ng at Tr'zir;i?;cer Fiel(:1 tS:;rne]ngth L('(;g:l 3,; ri;n M(ﬁré’)'n Me?sg;ekTem
(dBuVv) (dB/m) (dBuV/m) Average)
7205.135 H 49.5 12.1 61.6 114.0 -52.4 Peak
7205.370 H 24.7 12.1 36.8 74.0 -37.2 Average
7205.235 \% 44.0 12.1 56.1 114.0 -57.9 Peak
7205.444 \% 23.4 12.1 35.5 74.0 - 38.5 Average
7325.407 H 46.1 12.1 58.2 114.0 - 55.8 Peak
7325.442 H 24.5 12.1 36.6 74.0 -374 Average
7439.439 H 43.6 12.1 55.7 114.0 - 58.3 Peak
7439.340 H 23.9 12.1 36.0 74.0 - 38.0 Average
9607.195 H 49.5 14.2 63.7 114.0 -50.3 Peak
9607.225 H 24.2 14.2 384 74.0 - 35.6 Average
9607.110 Vv 49.0 14.2 63.2 114.0 -50.8 Peak
9607.195 Vv 24.0 14.2 38.2 74.0 -35.8 Average
9767.130 H 47.9 14.2 62.1 114.0 -51.9 Peak
9767.208 H 24.4 14.2 38.6 74.0 -35.4 Average
9767.065 \% 47.0 14.2 61.2 114.0 -52.8 Peak
9767.230 \% 24.2 14.2 384 74.0 -35.6 Average
9919.050 H 42.8 14.2 57.0 114.0 -57.0 Peak
9919.145 H 23.4 14.2 37.6 74.0 -36.4 Average
9919.105 Vv 45.0 14.2 59.2 114.0 -54.8 Peak
9919.275 Vv 23.8 14.2 38.0 74.0 - 36.0 Average

Remark: Other emissions more than 20dB below thi &re not reported.
If Peak measurement values are lower than avdirageaverage measurement is not necessary.
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Spectrum (=) Specrm | SRR (=)
Ref Level 107.00 dipv/m w RBW (CISPR) 1 MHz Ref Level 107.00 dBpy/m w RBW (CISPR) 1 MHz
b ALL 10 dB & SWT 100 ms & VBW 3 MHz Mode Auto Sweep p ALL 10 dB& & SWT 100 ms & YBW IMHz  Mode Auto Sweep
TDF TDF
@ 1Pk Max @ 1Pk Max
Mi[1] M1 99.22 dBuV/m Mi[1] 97.73 dBpV/m
100 dw . 2.401700 GHz 100 dBuvr 2.401700 GHz
S0 dBuvfm: S0 dBufm:
20 dapy, £0 dByr
FEC-PK FEC-PE
U v ELTRSIT
60:dBY 60 SBy!
FCC-Av FeC-2y
S0 dBpv/m: S0 dBuvim
40 dBpvfi 40 dBpv J T Hﬂ
20 dap 20 By
10 dBpy 10 diyr
Start 1.0 GH. 10000 St 3.0 GH. Start 1.0 GH. 10000 3 St 3.0 GH.
al 'z Es op 1z ai ,Z a0 pts op z
11 | Measuring..  QUESELNND 6 4 | Measuring...  UERSHNEN w8 ]
Lower channel, 1GHz — 3GHz, Horizontal Lowbannel, 1GHz — 3GHz, Vertical
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Ref Level 87.00 dBpv/m & RBW (CISPR) 1 MHz Ref Level 87.00 dBpv/m W RBW (CISPR) 1 MHz
AL 0dB & SWT 100 ms w VBW 3 MHz Mode Auto Sweep At 0 dE w SWT 100 ms w VBW 3 MHz Mode Auto SWEED
TDF TDF
@ 1Pk Max @ 1Pk Max
Mi1[1] 53.16 dBpPV/m MI[1] 58.92 dapV /m)
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2.3 Radiated Emission Measurement Data (Con't)
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2.3 Radiated Emission Measurement Data (Con't)

specrum | SRR (=) specin | SRR (=)
Ref Level 107.00 dBuv/m % RBW (CISPR) 1 MHz Ref Level 107 00 d@uy/m ® RBW (CISPR) 1 MHz

f ALL 10d8 & SWT 100ms & VBW 3 MHz Mode Auto Sweep s ALL 10de = SWT 100 ms & VBW IMHz  Mode Autn Swesp

TDF TOF

@ 1Pk MMax @ 1Pk Max

Mi[1] Tz 09.41 dBuV/m Mi[1] | 08.20 dBuV/m

100 dppt 5 2.441700 GHz 100 dBy; | 1L 2.441700 GHz
50 dRyfm T 50 dBuvim

80dBpY, £0 dByr

ST ] FECoE

F R 1 e

60-dBpY; 1 60 dBy

FCC-AY FeC-AY

50 dBpim S0 dByn

40 dBpvfi 20 dBy I

20 dapy 20 By

10 dip 10,8y

Start 1.0 GH: 10000 E Stop 3.0 GH. Start 1.0 GH. 10000 St 3.0 GH.

ai 'z 5 op 1z ai ,Z a0 pts — -:-p 2
I | Measuring..  QUESELGND 6 ] L J | Measuring...  JEEESHNAN il ]

Middle channel, 1GHz — 3GHz, Horizontal Mieldhannel, 1GHz — 3GHz, Vertical

i I (=) Specron SRR (®)

Ref Level 87.00 dbj/m @ RBW (CISPR) 1 MHz Ref Lavel 87.00 dBpV/m @ RBW (CISPR) 1 MHZ

AL 0dE & SWT 100 ms w VBW 3 MHz Mode suto Sweep AT 0 dB e SWT 100 ms w VBW 3 MHz Mode Auto Sweep

TDF TDF

(@ 17K MMax (@ 17k 12

MI[1] 52.10 dBpv/m) MI[1] 55.12 dBpvY/m

80'dBvim 4.084470 GHz, 0 gBm 4.883530 GHz,
RS m 5

S0'dBLY, &0 dBy T

20 dByv) 20 dByj

10 dBpvf 10 dByF

0 dBL/m O dByvm

-10 dBy -10 d

Start 3.0 GHz 30000 pts Stop 7.0 EH2z Start 3.0 GHz 30000 pts Stop 7.0 GH2

—_— — —
T -
Measuring...  QUURRLEND 8 P L ] | Measuring.. [ [ BT ) 4

Middle channel, 3GHz — 7GHz, Horizontal Mieldhannel, 3GHz — 7GHz, Vertical

Page 43 of 63
FCC ID: 2ABBXCM9301V442017

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 ESE DO

TEST REPORT

Report No. : AV0032490(7) Date : 09 Jun 2017

2.3 Radiated Emission Measurement Data (Con't)

spectrum | SRS (=) Spectrr | SRS (=)

Ref Level 87.00 dBuv/m & RBW (CISPR) 1 MHz Ref Level 87.00 dBuV/m @ RBW (CISPR) 1 MHz
ALt 0dE & SWT 100 ms » VBW IMHz  Mode tuto Sweep Att OdE & SWT 100 ms & VBW 3IMHz Mode Autn Swaep
TOF TOF
[@1Pk ax [ 1Pk mas
M1i[1] 59.03 dBPV/m| M1[1] 53.14 dBpV /m
a0'dBvm 7825470 GHZ| 0 dBum 7.326000 GHZ|
M2[1] 60.42 dBpV/m| m2[1] 60.18 dBpV/m|
e 9.768670 GHZ| T 9.767070 GHz
T nmpm Ao
e Mz ™
60 Tuu 50 dBy
141
- L e
‘ P T
e R ——— =
40-dipy; 40 diy
30 dBpv/m 20 dbi
20 deyyf 20 dy
10°dByy 100 By
0 dBpwim O dBivfm
-10 dBy 10 dBy
Start 7.0 GHz 30000 pts Stop 15.0 GHz Starl 7.0 GHz 30000 pts Stop 15.0 GHz
[SeriToo g5a0 _ St T G L] |
i | Measuring... W // [ Ji | Measuring... [ EEEER ) é

Middle channel, 7GHz — 15GHz, Horizontal ®liel channel, 7GHz — 15GHz, Vertical

i I (=) Specron SRR (®)

Ref Level 87.00 dbpv/m @ RBW (CISPR) 1 MHz Ref Lavel 87.00 dBpV/m @ RBW (CISPR) 1 MHZ

AL 0dE & SWT 100 ms w VBW 3 MHz Mode suto Sweep AT 0 dB e SWT 100 ms w VBW 3 MHz Mode Auto Sweep
TDF TDF

(@ 17k Max [@ 17k Max

60 dBuv/m B0 Buvm

Feer TS

S vim RS

80°dBLY; 0'dBy

30 dBu/m

20 depy 20 B

10 dBpv) 10 dBy

0 dBL/m O dByvm

-10 dBy -10 d

Start 15.0 GH2z 30000 pts Stop 26.0 GH2 Start 15.0 GHz 30000 pts Stop 26.0 GHz

bil

—
| Measuring... FEERE (X £ L :L | Measuring.. [ [ BT ) 4

Middle channel, above 15GHz, Horizontal Maldhannel, above 15GHz, Vertical
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Radiated Emission Measurement Data (Con't)

Date :

09 Jun 2017

Spectrum (“—?] Spectrum [%_-"]
Ref Level 77.00 dipv/m @ RBW (CISPR) 120 kHz Ref Level 77.00 cBpv/m @ RBW (CISPR) 120 kHz

Att 048 & SWT 100ms  VBW 1MHz  Mode Autc Sweep Att QdB w SWT 100ms  VBW LMHz  Mode Auto Sweep

TDF TDF
@ 1Pk Max @ 1Pk Max

70 dBiv/m EUELTE

50 dB/m 60 B

SO°dBpY S0 dBLP

o : & [ !
Foc T e
30-dBY, ET s . ”
: I I AR 4 A ] R
b I FTY T L PP EPRW P TP T g i SP— T LIRSt T S
e S LT T 1 it

20 dBpvim 20 dpu/m

10 dBpvf 10 By

o dBym o dBpv

-10 dBpvy) -10 dBpv)

-20 ey 20 4By

Start 30.0 MHz 1001 pts Stop 300.0 MHz Starl 30.0 MHz 1001 pts Stop 300.0 MHzZ
—_ = - —

| Measuring..  QUARSUEED ] 7 Measuring..  WULLLULER WG ]

Higher channel, 30MHz — 300MHz, Horizontal

ighkr channel, 30MHz — 300MHz, Vertical

Spectrum (D-;.;] Spectrum (DV;]
Ref Level 77.00 dbpv/m @ RBW (CIGPR) 120 kHz Ref Lavel 77.00 dBpV/m @ RBW (CISPR) 120 kHz

AL 0dE & SWT 100 ms VBW 1 MHz Mode Autc Sweep 0 dB e SWT 100 ms VBW 1 MHz Mode Auto Sweep

TDF TDF
(@ 1Pk Max (@ 1Pk Max

70 deuv/m 70 gBuvim

60 dBuv/m: 60 dBpv/m

S0'dBLY; i s0dBy i
Fee . fFec P )
P - | ik Lo bslrtrhung At it T . 4,,&%@#--%\»419’

n Flierb b I APAR R . e 1 A R
(i o it

btz il

20 duv/m 20 dByvim

10 By 10 dByj

o dBy o dB e

-10 dBpvy -10 g/

-20 dey 20 gy

Start 300.0 MHz 1001 pts Stop 1.0 EH2z Start 300.0 MH2 1001 pts Stop 1.0 GH2

— —
T | measuring...  WEARNNNNN 0 ) T | Measuring..  GUARNANND W )

Higher channel, 300MH

z — 1GHz, Horizontal
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2.3 Radiated Emission Measurement Data (Con't)

specrum | SRR (=) specin | SRR (=)
Ref Level 107.00 dBuv/m % RBW (CISPR) 1 MHz Ref Level 107 00 d@uy/m ® RBW (CISPR) 1 MHz
f ALL 10d8 & SWT 100ms & VBW 3 MHz Mode Auto Sweep ps ALL 10dE w» SWT 100 ms & VBW IMHz  Mode Auto Sweep
TDF TDF
@ 1Pk MMax @ 1Pk Max
Mi[1] L 09.32 dBuV/m Mi[1] i 09.73 dBuV/m
100 dos 7 2.479900 GHZ| 100 dBuy 2.479900 GHz
30 dBm - 0 dRIm
80°dBLY, B0 deyi
FEEP i ecor
AU 1 LTI Y
60-dBpY; 60 dBp
FCC AV FCC-AY
50 dBpim 50 dBpv/m
40 dBivf . 40 deyiv U1
. VR SR p——— - —
PR B st i FIPPCRETRS TR TTY S EF E
20 dap 20 deji
10.dep 10,8y
Start 1.0 GH; 10000 St 3.0 GH. Start 1.0 GH; 10000 St 3.0 GH.
ai 'z pts op 1z a ,Z 000 pts op z
I | Measuring..  QUESELGND 6 ] L J | Measuring...  GEESSUNED 8 ]

Higher channel, 1GHz — 3GHz, Horizontal Higlbhannel, 1GHz — 3GHz, Vertical

i I (=) Specron SRR (®)

Ref Level 87.00 dbj/m @ RBW (CISPR) 1 MHz Ref Level 87,00 d8/m @ RBW (CISPR) 1 MHZ

AL 0dE & SWT 100 ms w VBW 3 MHz  Mode Auto Sweep AT 0 dB e SWT 100 ms w VBW 3 MHz Mode Auto Sweep

TDF TDF
(@ 17K MMax (@ 17k 12

MI[1] 50.53 aBpY/m MI[1] 56.57 dBEY/m

80'dBvim 4959670 GHz, 0 gBm 4.859530 GHz,
RS m 5

S0'dBLY,

20 depy 20 B

10 dByy 10 dBys

0 dBL/m O dByvm

-10 dBy -10 d

Start 3.0 GHz 30000 pts Stop 7.0 CHz Start 3.0 GHz 30000 pts Stop 7.0 GHZ
Y

— = —
| Measuring... W P L Jil | Measuring.. [ P )

Higher channel, 3GHz — 7GHz, Horizontal Higlbhannel, 3GHz — 7GHz, Vertical
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Radiated Emission Measurement Data (Con't)

Date : 09 Jun 2017

Att
TDF

Spectrum
Ref Level 87.00 dBuv/m

(=)

& RBW (CISPR) 1 MHz
0dE & SWT 100 ms » VBW 2 MHz  Mode Auto Sweep

[@1Pk Max

M1[1] 56.50 dBpY/m|

7.439330 GHz

80 dBv/m:

m2[1] 55.35 dBpv/m|

Focpx

9.919150 GHz|

50°da}

Ulanpim:

Spectrum

Ref Level 87.00 dBuV/m

(=)

@ RBW (CISPR) 1 MHz

Att 0dB & SWT 100 ms & VBW 3IMHz  Mode Autn Swasp
TOF
@ 1Pk Max
M2[1] 56.00 dBpY /m
80 dBuvfm. 9.91B800 GHz|
mM1[1] 50.16 dBpV/m
CCPK 439330 GHZ|
o

Att
TDF

Ref Level 87.00 dBuy/m

& RBW (CISPR) 1 MHz
048 @ SWT 100 ms = VBW 3 MHz  Mode suto Sweep

(@ 1Pk Max

80 dBuv/m

==
i

B0'dBLY;

30 dBpvm

20 dByv)

10-dyy

0 B

-10 diy

Start 15.0 GHz

30000 pts Stop 26.0 CHZ

: —
" T measuring..  WRALAALLD W

4

Att
TDF

Ref Level 87.00 dBuV/m

30 dBpvm 20 dBp

0 dBpvim O dBpvfm

<10 diys RUELT

Start 7.0 GHz 30000 pis Stop 15.0 GHz Start 7.0 GHz 30000 pts Stop 15.0 GHz

L T LU e — IIT:E_/‘/ — - — T reearnee . GRRINE w8 y
Higher channel, 7GHz — 15GHz, Horizontal éigchannel, 7GHz — 15GHz, Vertical

Spectrum (D-;.;] Spectrum (DV;]

W RBW (CISPR) 1 MHz
OdB & SWT 100 ms @ VBW 3MHz  Mode Auto Sweep

(@ 1Pk Mzx

B0 dBuvfm

FecPe
A Gopifm

£0dBy

b N " | ]
e

30 dBuvfm

20 By

10 4By

O dBpv/m

10 By

Start 15.0 GHz

Stop 26.0 GHz

30000 pts

b

—
T Measuring..  WUMRLANAN W

4

Higher channel, above 15GHz, Horizont
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2.3 Radiated Emission Measurement Data (Con't)

AV0032490(7)

Environmental condition

Paramete

Ambient temperatu:

Relative humidit:

Testing frequency range: 9kHz to 26GHz

CMA Testing
and Certification
Laboratories

B ESE DO

TEST REPORT

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 : 09 Jun 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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2.3 Radiated Emission Measurement Data (Con't)

spectrum | SRS (=) Spectrrn | SRS (=)

Ref Level 77.00 dByi/m @ RBW (CISPR) 120 kHz Ref Level 77.00 cBpv/m @ RBW (CISPR) 120 kHz

Att 048 & SWT 100ms  VBW 1MHz  Mode Autc Sweep Att QdB w SWT 100ms  VBW LMHz  Mode Auto Sweep

TDF TDF

@ 1Pk Max (@ 1Pk Max

70 dBiv/m ECELTE

60 dBuy/m 60 AR

SO°dBpY S0 dBLP

o : & [

Foc Foc

30-dBY, 204 .

2 T " T R O] H Ry ETT R T ,)L P BT

. I Y Y i IR . i JFTRTETIN TR Y = PR

%muw.# R bl " LI I A 7 I oo

20 dBpy/m 20 di

10 dBpvf 10 dBpvj;

0 dev/m D dBp/m

-10 dBpvy) -10 GBIV

-20 deys 20 4By

Start 30.0 MHz 1001 pts Stop 300.0 MHz Start 30.0 MHz 1001 pts Stop 300.0 MHz
—— e = - — — .

i | Measuring... [ | BRI ) // L i | Measuring... [ | EEEEE ) é

Receiving mode, 30MHz — 300MHz, Horizontal Receiving mode, 30MHz — 300MHz, Vertical

) (%] specrm IR (=)
Ref Level 77.00 dBuv/m = RBW (CIGPR) 120 kHz Ref Level 77.00 dBuV/m = RBW (CISPR) 120 kHz
Att 0de & SWT 100 ms vBwW 1 MHz Mode Autc Sweep Att O de & SWT 100 ms VBW 1 MHz Mode Auto Sweep
TDF TDF
@ 1Pk Max @ 1Pk Max
70 dBvim 70 dBvm
50 dep/m 50 dBpY/m
—
S0°dBLY; i S0°dBy {
T A T T —
:de ' b sttt ;‘U: T A T e
b NPT S ! i T TN AT
aufitin i il it ed
it YL ek
Ex
20 deivfm 20 duvm
10 B 10 dBpv
o dBy o dB e
-10 dEpvy -10 depv
20 dous 20 dbus
Start 300.0 MHz 1001 pts Stop 1.0 GHz Start 300.0 MHz 1001 pts Stop 1.0 GHz
1 - —
)i Measuring...  UALLLLND S ) L T | Measuring..  GUARNANED e )

Receiving mode, 300MHz — 1GHz, Horizontal ecBiving mode, 300MHz — 1GHz, Vertical
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2.3

Radiated Emission Measurement Data (Con't)

Date : 09 Jun 2017

Spectrum (“—?] Spectrum [:%:
Ref Level 97,00 depv/m & RBW (CISPR) 1 MHz Ref Level 97.00 d8pv/m @ RBW (CISPR) L MHz
o At Od & SWT 100 ms » VBW 3IMHz  Mode Auto Swesp e ALt 0B @ SWT 100 ms & VBW 3MHz  Mode Auto Sweep
TDF TOF
@ 1Pk Max @ 1Pk Max
S0 dBi/m 0 BB/
80 dBuy/m &0 B/
IFCC-PK FCC-PK
AU uspY AT e
50 .dBy\ £0 dBp\
FCC -8y FoC-ay
EIFETIL DU up!
40 dBu/m 40 i
" " e " "
ke P ) Al Josiiche. Ll L bl g
Is S s
20-dBgW) 20 B
10 dBy 10 dBys
0 days 0 dBp
Start 1.0 GH: 10000 E: Stop 3.0 GH. Start 1.0 GH. 10000 St 3.0 GH.
ai 'z 5 op 1z ai ,Z 000 pts ap’ 2
| Measuring..  QUARSUEED & ] 7 Measuring..  WULLLULED WE i

Receiving mode, 1GHz — 3GHz, Horizontal

Rédog mode, 1GHz — 3GHz, Vertical

Spectrum

(%]

Ref Level 87.00 dBuy/m & RBW (CISPR) 1 MHz

10-dyy 10 dBys
0 dapm: O dBpivm
10 diy 10 By

Start 3.0 GHz 30000 pts

Stop 7.0 GHz

i 7 mMeasuring...

HHAREED e

4

Spectrum

Ref Level 87.00 dBuV/m

W RBW (CISPR) 1 MHz
3MHz  Mode Auto Sweep

At 0dB @ SWT 100ms & VBW 3MHz  Mode Auto Sweep At 0de @ SWT 100ms @ VBW
TDF TDF
(@ 17K MMax (@ 17k 12
80 dBv/m B0 dBu/m
B Fooer
i RS
B0'dBLY, s0'dBy
fFCCAY
Enpe]

Start 3.0 GHz

30000 pts Stop 7.0 GHz

T

—
| measuring..  ENSENNNN 4

Receiving mode, 3GHz — 7GHz, Horizo
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Réog mode, 3GHz — 7GHz, Vertical
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2.3 Radiated Emission Measurement Data (Con't)

@S

Spectrum | SR (=) Specirum g8 (=
Ref Level 87.00 dBuv/m & RBW (CISPR) 1 MHz

Ref Level 87,00 cBuv/m @ RBW (CISPR) 1 MHz.
Att 0 dE & SWT 100 ms & VBW 2 MHz  Mode Auto Sweep Att O dE w SWT 100 ms w VBW 3IMHz Mode Autn Swaep
TDF TOF
@ 1Pk MMax @ 1Pk Max
80 dBv/m: 80 dBuv/m
ETT FocpE
st A5
60 dBpY,
FECAY i i
Eniree TR . m
40 E
30 dBpvm
20 dapvfi 20 dBy
10dB) 10 dBpv)
0 dBpvim O da
<10 diys RUELT
Start 7.0 GHz 30000 pts Stop 15.0 GHz Start 7.0 GHz 30000 pts Stop 15.0 GHz
ERTIT Goo0 pt> BEITEERTD CEmaT T 30000 gt )
I | Measuring..  QUESELGND 6 ] L J | Measuring...  UERSHNEN w8 ]

Receiving mode, 7GHz — 15GHz, Horizontal &teiog mode, 7GHz — 15GHz, Vertical

specvun | SRR (=) specrun — ([SRRBNNE) (=)
Ref Level 97.00 dBpV/m ® RBW (CISPR) 1 MHz Ref Level 97.00 dapv/m ® RBW {(CISPR) 1 MHz

b ALL Ode & SWT 100 ms » VBW 3MHz2 Mode suto Sweep h AL 008 w SWT 100 ms & YBW 3MH2 Mode Auto Sweep

TDF TDF

@ 1Pk Max @ 1Pk Max

S0 dBuvm: 20 dBuvfm:

80 dBpsym B0 dRpvim

oy A e

60 dBj\ 60 dBp\

S B

30 4B 20 By

20-dBpY/l 20 By

10 dBp 10 dBy

0 dBy O déw

Start 15.0 GHz 30000 pts Stop 26.0 GHz Start 15.0 GHz 30000 pts — Stop 26.0 GHz

il | measuring..  UARENNED e ,é: L i 1 Measuring.. WRARRANNL e )
Receiving mode, above 15GHz, Horizonta Reéog mode, above 15GHz, Vertical
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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

The EUT connected to an adaptor for operating
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3.3 Graph and Table of Conducted Emission Measuremé Data

® RBW 9 kHz
MT 1l e
Att 10 dB AUTCO PREAMP OFF
dBpY | g5 1 MHz 10 MHz
a0
SGL
BE=E |,
2 av [FECQP
GLEWE {5y TDF
[reclav
|50
a0 ! 11 | ﬂ. ,"ﬁi
AT by g
L) W Tkl w X h»“
X X \\m’
[
V |Vl
o
-10
150 kHz 30 MHz
EDIT PEAE LIST (Final Measurement Results)
Tracel: FCC-QP
TraceZ: FCC-AV
Tracel: -
TRACE FREQUENCY LEVEL dBpVv DELTA LIMIT dB
1l Quasi Peak 253.5 kHz 43.1¢9 N gnd -13.44
2 Average 253.5 kHz 31.42 N gnd -20.22
1l Quasi Peak 262.5 kHz 43.78 N gnd -17.%¢
2 Average 276 kHz 34.70 N gnd -16.22
1l Quasi Peak 5z2.5 kHz 38.40 N gnd -17.59
2 Average 585.5 kHz 29.59 N gnd -16.40
2 Average 1.0265 MHZ 27.58 N gnd -18.41
1 Quasi Peak 1.2335 MH=z 35.26 N gnd -20.73
1l Quasi Peak 1.3145 MH=z 37.0¢ N gnd -18.93
2 Average 1.3145 MH=z 31.51 N gnd -14.48
2 Average 2.174 MHZ 28.17 N gnd -17.82
1 Quasi Peak 2.795 MH=z 32.08 N gnd -23.91
1l Quasi Peak 4.5725 MHz 32.48 L1l gnd -23.51
2 Average 4.9145 MH=z 23.28 N gnd -22.71
1l Quasi Peak 7.7315 MHZ 32.8% L1 gnd -27.10
2 Average 8.483 MH=z 21.1% L1 gnd -28.80
1l Quasi Peak 10.4 MHZz 35.11 N gnd -24.88
2 Average 17.303 MH=z 22.44 N gnd -27.55
2 Average 1%.6025 MHz 29.36 N gnd -20.63
1 Quasi Peak 19.697 MH=z 42.17 N gnd -17.82
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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 2ABBXCM9301V442017 TSup.pdf.

4.2 Photographs of the External and Internal Configrations of the EUT

For electronic filing, the photos are saved witerfame 2ABBXCM9301V442017 ExPho.pdf and
2ABBXCM9301V442017 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 Photos of the set-up of Radiated Emissions 2

A2 Photos of the set-up of Conducted Emissions 1 gepa

A3 Photos of the set-up of Line-conducted Emissiods page

A4 Photos of External Configurations 2
A5 Photos of Internal Configurations 1
A6 ID Label/Location 1 page
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Side view
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A4 Photos of External Configurations
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External Configuration 1
(with pin header)
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External Configuration 2
(with pin header)
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A4 Photos of External Configurations

External Configuration 3
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External Configuration 4
(without pin header)
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A5 Photos of Internal Configurations

Internal Configuration 1

EUT antenna
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A6 ID Label / Location

CMM-9301-Va 4"

ID Label 1

CMM-9301-V4 .4

ID Label 2
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