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SECTION 1

REPORT SUMMARY

FCC Testing of the
Sharp Quad-band LTE ( B1/ B3/ B17/ B26 ), Dual-band WCDMA (FDD |/ V) , Quad-band GSM
(850/900/1800/1900) & WiMAX2+ ( TDD41) multi mode Smart phone with Bluetooth, WLAN,
SRD(NFC,FeliCa) and GPS
In accordance with FCC 47 CFR Part 15C (WLAN and Bluetooth Low Energy)
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1.1 INTRODUCTION

The information contained in this report is intended to show the verification of FCC Testing of
the Sharp Quad-band LTE ( B1/ B3/ B17/ B26 ), Dual-band WCDMA (FDD I/ V), Quad-band
GSM (850/900/1800/1900) & WiMAX2+ ( TDD41) multi mode Smart phone with Bluetooth,
WLAN, SRD(NFC,FeliCa) and GPS to the requirements of FCC 47 CFR Part 15C.

Objective To perform FCC Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for
the series of tests carried out.

Manufacturer Sharp Corporation
Serial Number(s) IMEI 004401115905446

IMEI 004401115905206
IMEI 004401115905404

Number of Samples Tested 3
Test Specification/Issue/Date FCC 47 CFR Part 15C (2015)
Disposal Held Pending Disposal
Reference Number Not Applicable
Date Not Applicable
Order Number 10879
Date 18 July 2016
Start of Test 16 August 2016
Finish of Test 5 September 2016
Name of Engineer(s) G Lawler
D Ralley
M Russell
Related Document(s) ANSI C63.10: 2013
Document 75935599 Report 18 Issue 1 Page 4 of 120
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15C is shown below.

Product Service

Section Specification Clause Test Description Result Comments/Base Standard

802.11b

2.1 15.207 AC Line Conducted Emissions Pass

2.2 15.247 (a)(2) 6 dB Bandwidth Pass

23 15.247 (b)(3) Maximum Conducted Output Power Pass

2.4 15.247 (d), 15.205 and | Spurious Radiated Emissions Pass
15.209

25 15.205 Restricted Band Edges Pass

2.6 15.247 (d) Authorised Band Edges Pass

2.7 15.247 (e) Power Spectral Density Pass

802.11g

2.2 15.247 (a)(2) 6 dB Bandwidth Pass

2.3 15.247 (b)(3) Maximum Conducted Output Power Pass

2.4 15.247 (d), 15.205 and | Spurious Radiated Emissions Pass
15.209

25 15.205 Restricted Band Edges Pass

2.6 15.247 (d) Authorised Band Edges Pass

2.7 15.247 (e) Power Spectral Density Pass

Document 75935599 Report 18 Issue 1
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Section Specification Clause Test Description Result Comments/Base Standard
802.11n
22 15.247 (a)(2) 6 dB Bandwidth Pass
2.3 15.247 (b)(3) Maximum Conducted Output Power Pass
2.4 15.247 (d), 15.205 and | Spurious Radiated Emissions Pass

15.209
25 15.205 Restricted Band Edges Pass
2.6 15.247 (d) Authorised Band Edges Pass
2.7 15.247 (e) Power Spectral Density Pass
Bluetooth Low Energy
22 15.247 (a)(2) 6 dB Bandwidth Pass
2.3 15.247 (b)(3) Maximum Conducted Output Power Pass
24 15.247 (d), 15.205 and | Spurious Radiated Emissions =

15.209 ass
2.5 15.205 Restricted Band Edges Pass
2.6 15.247 (d) Authorised Band Edges Pass
2.7 15.247 (e) Power Spectral Density Pass

Document 75935599 Report 18 Issue 1
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1.3 PRODUCT TECHNICAL DESCRIPTION
Refer to Model Description APYHRO00243 Rev 4.0 document.

1.4 PRODUCT INFORMATION

1.4.1 Technical Description
The Equipment Under Test (EUT) was a Sharp Quad-band LTE ( B1/ B3/ B17/ B26 ), Dual-
band WCDMA (FDD | / V), Quad-band GSM (850/900/1800/1900) & WiMAX2+ ( TDD41) multi
mode Smart phone with Bluetooth, WLAN, SRD(NFC,FeliCa) and GPS. A full technical
description can be found in the manufacturer's documentation.

1.5 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure.
The EUT was powered from a 4.0 V DC supply.
FCC Measurement Facility Registration Number
90987 Octagon House, Fareham Test Laboratory

1.6 DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standard or test plan were made during testing.

1.7 MODIFICATION RECORD
Modification 0 - No modifications were made to the test sample during testing.

Document 75935599 Report 18 Issue 1 Page 7 of 120
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SECTION 2

TEST DETAILS

FCC Testing of the
Sharp Quad-band LTE ( B1/ B3/ B17/ B26 ), Dual-band WCDMA (FDD |/ V) , Quad-band GSM
(850/900/1800/1900) & WiMAX2+ ( TDD41) multi mode Smart phone with Bluetooth, WLAN,
SRD(NFC,FeliCa) and GPS
In accordance with FCC 47 CFR Part 15C (WLAN and Bluetooth Low Energy)
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2.1 AC LINE CONDUCTED EMISSIONS

211 Specification Reference

FCC 47 CFR Part 15C, Clause 15.207

21.2 Equipment Under Test and Modification State
S/N: IMEI 004401115905446 - Modification State 0

2.1.3 Date of Test

5 September 2016

21.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

215 Test Procedure
The test was performed in accordance with ANSI C63.10, Clause 6.2.
Remarks
A mains supply cable of 1 m length was used to supply mains power to the EUT from the LISN.

All final measurements were assessed against the Class B emission limits in FCC 47 CFR Part
15, Clause 15.207.

2.1.6 Environmental Conditions

Ambient Temperature 20.0°C
Relative Humidity 73.0%

Document 75935599 Report 18 Issue 1 Page 9 of 120
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21.7 Test Results
802.11b, Live Line, AC Line Conducted Emissions Result

Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuV) (dBpV) (dBuV) (dBuV) (dBpV) (dBuV)
0.182 53.3 64.4 1141 327 54.4 217
0.233 49.6 62.3 -12.7 29.0 52.3 -234
0.380 41.0 58.3 -17.3 26.5 48.3 -21.8
0.469 39.3 56.5 -17.2 25.2 46.5 -21.3
2.256 374 56.0 -18.6 26.3 46.0 -19.7
2.448 35.3 56.0 -20.7 24.0 46.0 -22.0
2.462 37.2 56.0 -18.8 24.6 46.0 214

802.11b, Live Line, AC Line Conducted Emissions Plot

100 _ Conducted Emissions

70

/|

3

FCC Pt[15B Class
FCC Pt[158B Class B

Level (dBuV)

=)

QP Seg 15.10f
AV Seq 1510

150k
Frequency (Hz)
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802.11b, Neutral Line, AC Line Conducted Emissions Result
Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuVv) (dBuV) (dBuV) (dBuVv) (dBuV) (dBuV)
0.150 58.9 66.0 =71 35.0 56.0 -21.0
0.188 57.3 64.1 -6.9 34.8 54.1 -19.3
0.240 48.2 62.1 -13.9 271 52.1 -25.0
0.280 44.5 60.8 -16.3 24.7 50.8 -26.1
0.374 39.6 58.4 -18.8 22.0 48.4 -26.4
2.451 29.9 56.0 -26.1 19.4 46.0 -26.6
802.11b, Neutral Line, AC Line Conducted Emissions Plot
100 __ Conducted Emissions
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150k ™ 10M 30M
Frequency (Hz)
FCC 47 CFR Part 15, Limit Clause 15.207
Conducted Limit (dBuV)
Frequency of Emission (MHz)
Quasi-Peak Average
0.15t0 0.5 66 to 56* 56 to 46*
05t05 56 46
5to 30 60 50

*Decreases with the logarithm of the frequency.
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2.2 6 dB BANDWIDTH

2.21 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(2)

2.2.2 Equipment Under Test and Modification State
S/N: IMEI 004401115905206 - Modification State 0

2.2.3 Date of Test

18 August 2016 & 19 August 2016

224 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.25 Test Procedure
The test was performed in accordance with ANSI C63.10, 6.9.2 and 11.8.
Remarks

Preliminary checks were performed to determine the data rate with the widest bandwidth.

2.2.6 Environmental Conditions

Ambient Temperature 21.2-22.2°C
Relative Humidity 55.1-67.5%

Document 75935599 Report 18 Issue 1 Page 12 of 120
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227 Test Results
4.0V DC Supply

802.11b, DSSS, 5.5 Mbps, 6 dB Bandwidth Results

Product Service

2412 MHz 2437 MHz 2462 MHz

kHz kHz kHz

9603.6 9685.2 9603.9
802.11b, 2412 MHz, DSSS, 5.5 Mbps, 6 dB Bandwidth Plot

Bl Keyuaght Spectum Anstyzes - Occupied BW o | i

Center Freq: 2.412000000 GHz
—#—  Trig: Free Run Avg|Hold: 200002000
IFGain:Low 2Atten: 20 dB

lM-arker 1-—--Hz

Ref 30.00 dBm

iCenter 2.412 GHz
HRes BW 200 kHz #VEBW 620 kHz

Occupied Bandwidth Total Power 16.1 dBm

14.014 MHz x dB -6.00 dB
x dB RefPwr 290 dBm atA -505.50 kHz

(=] STATUS

09:35:44 AM Aug 18, 3016
Radio 5td: None

Radio Device: BTS

Span 30 MHz
Sweep 1.333ms

Document 75935599 Report 18 Issue 1
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802.11b, 2437 MHz, DSSS, 5.5 Mbps, 6 dB Bandwidth Plot

BE Keyisght Spectrum Anslyzes - Occupied EW

‘Cemer Freq 2.437000000 GHz

Ref 30.00 dBm

HiRes BW 200 kHz

Occupied Bandwidth
14.024 MHz

IFGaln:Low

Total Power
x dB
x dB Ref Pwr

Center Freq: 2437000000 GHz
—#—  Trig: RF Burst
SAmen: 20 dB

Avg|Hold: 20002000

#VBW 620 kHz

17.8 dBm
-6.00 dB
3.74 dBm

atA  751.50 kHz

STATUS

5| ]
11:30:07 AM Aug 18, 3016
Radio 5td: None

Radio Device: BTS

Span 30 MHz
Sweep 1.333ms

802.11b, 2462 MHz, DSSS, 5.5 Mbps, 6 dB Bandwidth Plot

BE Keyisght Spectrum Anslyzes - Occupied EW

‘RF Burst Rel Trig Level -3.0 dB

Ref 30.00 dBm

iCenter 2.462 GHz
HRes BW 200 kHz

Occupied Bandwidth
14.094 MHz

IFGaln:Low

Total Power
x dB
x dB Ref Pwr

Center Freq: 2462000000 GHz
—#—  Trig: RF Burst
SAmen: 20 dB

Avg|Hold: 20002000

#VBW 620 kHz

16.9 dBm
-6.00 dB
3.71 dBm

atA -475.50 kHz

STATUS

5| ]
12:50:08 PM Aug 18, 2016
Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 1.333ms

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(2)

The minimum 6 dB Bandwidth shall be at least 500 kHz.

Document 75935599 Report 18 Issue 1
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4.0 V DC Supply

802.11g, OFDM, 54 Mbps, 6 dB Bandwidth Results

2412 MHz 2437 MHz 2462 MHz
kHz kHz kHz
16443.3 16431.7 16396.7

802.11qg, 2412 MHz, OFDM, 54 Mbps, 6 dB Bandwidth Plot

B Keyusght Spectrum Ansbyzer - Occupied BW i
K h 03:37:33 PM Aug 18, 2016
Radio 5td: None

Center Freq: 2.412000000 GHz
—p— Trig: Free Run Avg|Hold: 1600/1500
IFGaln:Low 2Atten: 20 dB Radio Device: BTS

‘Cemer Freq 2.412000000 GHz

Ref 30.00 dBm

HiRes BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 16.6 dBm

16.791 MHz x dB -6.00 dB
x dB Ref Pwr  0.25dBm atA

MsG STATUS

Document 75935599 Report 18 Issue 1 Page 15 of 120
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802.11qg, 2437 MHz, OFDM, 54 Mbps, 6 dB Bandwidth Plot

BE Keyisght Spectrum Anslyzes - Occupied EW

‘Cemer Freq 2.437000000 GHz

Ref 30.00 dBm

HiRes BW 200 kHz

Occupied Bandwidth
16.763 MHz

Center Freq: 2437000000 GHz
—#—  Trig: Free Run Avg|Hold: 1600/1500

IFGain:Low 2Atten: 20 dB

#VBW 620 kHz

17.4 dBm
-6.00 dB
0.55dBm atA

Total Power
x dB

x dB Ref Pwr 5.8260 MHz

STATUS

[ S P Ausg |
Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 1.333ms

Ref 30.00 dBm

HiRes BW 200 kHz

Occupied Bandwidth
16.784 MHz

Center Freq: 2462000000 GHz
—#—  Trig: Free Run Avg|Hold: 1600/1500

IFGain:Low 2Atten: 20 dB

#VBW 620 kHz

18.0 dBm
-6.00 dB
1.54 dBm atA

Total Power
x dB

x dB Ref Pwr -7.4700 MHz

STATUS

03:38:42 PH A |
Radio Std: None

Radio Device: BTS

Sweep 1.333ms

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(2)

The minimum 6 dB Bandwidth shall be at least 500 kHz.

Document 75935599 Report 18 Issue 1

Product Service

Page 16 of 120



COMMERCIAL-IN-CONFIDENCE

4.0 V DC Supply

802.11n, OFDM, MCS6, 6 dB Bandwidth Results

Product Service

2412 MHz 2437 MHz 2462 MHz

kHz kHz kHz

17576.6 17636.2 17577.8
802.11n, 2412 MHz, OFDM, MCS6, 6 dB Bandwidth Plot

Bl Keyuaght Spectum Anstyzes - Occupied BW o | i

Center Freq: 2.412000000 GHz
—#—  Trig: Free Run Avg|Hold: 1600/1500
IFGain:Low 2Atten: 20 dB

‘Cemer Freq 2.412000000 GHz

Ref 30.00 dBm

HiRes BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 16.7 dBm

17.833 MHz x dB -6.00 dB
x dB RefPwr  0.31dBm atA -7.4775MHz

MsG STATUS

04:07:04 PM Aug 18, 2016
Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 1.333ms

Document 75935599 Report 18 Issue 1
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802.11n, 2437 MHz, OFDM, MCS6, 6 dB Bandwidth Plot

BE Keyisght Spectrum Anslyzes - Occupied EW

Center Freq: 2437000000 GHz
—#—  Trig: Free Run Avg|Hold: 1600/1500
SAmen: 20 dB

‘Cemer Freq 2.437000000 GHz

IFGaln:Low

Ref 30.00 dBm

HiRes BW 200 kHz #VBW 620 kHz

17.6 dBm
-6.00 dB
0.53 dBm

Occupied Bandwidth Total Power

17.837 MHz  *d8

x dB Ref Pwr atA -4.9680 MHz

e STATUS

02:70:19 PHAug 1

Radio 5td: None

Radio Device: BTS

Sweep 1.333ms

802.11n, 2462 MHz, OFDM, MCS6, 6 dB Bandwidth Plot

BE Keyisght Spectrum Anslyzes - Occupied EW

Center Freq: 2462000000 GHz
—#—  Trig: Free Run Avg|Hold: 1600/1500
SAmen: 20 dB

‘Cemer Freq 2.462000000 GHz

IFGaln:Low

Ref 30.00 dBm

iCenter 2.462 GHz

HiRes BW 200 kHz #VBW 620 kHz

18.1 dBm
-6.00 dB
1.63dBm atA

Total Power

Occupied Bandwidth

17.831 MHz xdB
x dB Ref Pwr

-7.4625 MHz

e STATUS

04:08:46 P Aug 1
Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 1.333ms

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(2)

The minimum 6 dB Bandwidth shall be at least 500 kHz.

Document 75935599 Report 18 Issue 1
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4.0 V DC Supply

Bluetooth Low Energy, GFSK, 6 dB Bandwidth Results

2402 MHz 2441 MHz 2480 MHz
kHz kHz kHz
601.09 602.00 601.33

Bluetooth Low Energy, 2402 MHz, GFSK, 6 dB Bandwidth Plot

B Keypusght Spectium Anslyees - Occupred BW = | ﬁt
i HF 50 2 SENSE:EXT| SOURLE OFF ALIGN AUTO 09:07:22 AM Fwg 19, 2016
Center Freq: 2402000000 GHz Radio Std: Mone
Center Freq 2.402000000 GHz T = P
IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

‘Center 2.402 GHz Span 4 MHz
#Res BW 30 kHz #VEBW 91 kHz Sweep 35.333ms

Occupied Bandwidth Total Power 11.2 dBm

1.0578 MHz x dB -6.00 dB
x dB Ref Pwr 1.83dBm atA  1.6000 kHz

MsG STATUS

Document 75935599 Report 18 Issue 1 Page 19 of 120
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Bluetooth Low Energy, 2441 MHz, GFSK, 6 dB Bandwidth Plot

B Keysaght Spectrum Anshyzes - Occupied BW 5| ]
NSEEX N A 08:50:30 AM Aug 19, 3016
Center Freq: 2.440000000 GHz Radio 5td: Mone
—p— Trig: Free Run Avg|Hold: 1600/1500
IFGaln:Low 2Atten: 20 dB Radio Device: BTS

Ref Value 20.00 dBm

Ref 20.00 dBm

|
|
|
|
|
|
i

#VBW 91 kHz

Occupied Bandwidth Total Power 11.0 dBm

1.0584 MHz x dB -6.00 dB
x dB Ref Pwr 1.63dBm atA  3.4000 kHz

(=] STATUS

Bluetooth Low Energy, 2480 MHz, GFSK, 6 dB Bandwidth Plot

B Keysaght Spectrum Anshyzes - Occupied BW 5| ]
NSEEX N A 09:08:39 AM Aug 19, 3016
Center Freq: 2.480000000 GHz Radio Std: Mone
—p—- Trig: Free Run Avg|Hold: 1600/1500
IFGaln:Low 2Atten: 20 dB Radio Device: BTS

‘Cemer Freq 2.480000000 GHz

Ref 20.00 dBm

|
i_
|
|
|
|
i
i

‘Center 2.48 GHz
#Res BW 30 kHz #VEBW 91 kHz

Occupied Bandwidth Total Power 10.5 dBm

1.0584 MHz x dB -6.00 dB
x dB Ref Pwr 1.11 dBm i 2.8000 kHz

(=] STATUS

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(2)

The minimum 6 dB Bandwidth shall be at least 500 kHz.

Document 75935599 Report 18 Issue 1 Page 20 of 120
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2.3 MAXIMUM CONDUCTED OUTPUT POWER
2.31 Specification Reference
FCC 47 CFR Part 15C, Clause 15.247 (b)(3)
2.3.2 Equipment Under Test and Modification State
S/N: IMEI 004401115905404 - Modification State 0
S/N: IMEI 004401115905206 - Modification State 0
233 Date of Test
16 August 2016, 26 August 2016 & 5 September 2016
234 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.3.5 Test Procedure
The test was performed in accordance with ANSI C63.10, clause 11.9.1.3.
2.3.6 Environmental Conditions
Ambient Temperature 23.6 -24.7°C
Relative Humidity 49.7 - 70.4%
Document 75935599 Report 18 Issue 1 Page 21 of 120
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Test Results
4.0 V DC Supply
802.11b, 1 Mbps, Maximum Conducted Output Power Results
2412 MHz 2437 MHz 2462 MHz
dBm mwW dBm mwW dBm mwW
14.49 28.12 14.91 30.97 14.77 29.99

FCC 47 CFR Part 15, Limit Clause 15.247 (b)

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

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.

4.0 V DC Supply

802.119, 54 Mbps, Maximum Conducted Output Power Results

2412 MHz 2437 MHz 2462 MHz

dBm mW dBm mW dBm mwW

21.28 134.28 21.89 154.53 21.51 141.58

FCC 47 CFR Part 15, Limit Clause 15.247 (b)

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

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.
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4.0 V DC Supply
802.11n, MCS2, Maximum Conducted Output Power Results
2412 MHz 2437 MHz 2462 MHz
dBm mwW dBm mwW dBm mwW
21.30 134.90 21.89 154.53 21.84 152.6

FCC 47 CFR Part 15, Limit Clause 15.247 (b)

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

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.
4.0 V DC Supply

Bluetooth Low Energy, Maximum Conducted Output Power Results

2402 MHz 2441 MHz 2480 MHz
dBm mwW dBm mwW dBm mwW
4.920 3.105 4.658 2.923 4.124 2.585

FCC 47 CFR Part 15, Limit Clause 15.247 (b)

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

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.
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2.4 SPURIOUS RADIATED EMISSIONS

241 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d), 15.205 and 15.209

24.2 Equipment Under Test and Modification State
S/N: IMEI 004401115905446 - Modification State 0

2.4.3 Date of Test

23 August 2016, 24 August 2016, 28 August 2016, 30 August 2016 & 4 September 2016

244 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

245 Test Procedure
Testing was performed in accordance with ANSI C63.10, clause 11.11, 11.12.1 and 11.12.2.7.
Remarks

Plots for average measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.3.
Final average measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.2.

2.4.6 Environmental Conditions

Ambient Temperature 19.6 - 20.9°C
Relative Humidity 54.0 - 69.0%
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24.7 Test Results

4.0 V DC Supply
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802.11b, 2412 MHz, 1 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBpV/m) (dBuV/m) (uV/m) (uV/m) °) (m)
30.776 30.1 -9.9 32.0 -68.0 90 1.00 Vertical
31.795 29.9 -10.1 31.3 -68.7 90 1.00 Vertical
32.522 29.7 -10.3 30.5 -69.5 90 1.00 Vertical
95.621 24.7 -18.8 17.2 -132.8 90 1.00 Vertical
825.912 33.2 -12.8 45.7 -154.3 90 1.00 Vertical
907.802 34.2 -11.8 51.3 -148.7 180 1.00 Vertical
802.11b, 2412 MHz, 1 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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802.11b, 2412 MHz, 1 Mbps, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | @ Final Peak | N2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | (gpvimy | VM) (i)

*

*No emissions were detected within 10 dB of the limit.

802.11b, 2412 MHz, 1 Mbps, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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802.11b, 2412 MHz,1 Mbps, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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802.11b, 2412 MHz,1 Mbps, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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802.11b, 2412 MHz, 1 Mbps, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

COMMERCIAL-IN-CONFIDENCE
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802.11b, 2437 MHz, 1 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBuV/m) (dBpV/m) (MV/m) (uV/m) °) (m)
30.194 304 -9.6 331 -66.9 270 1.00 Vertical
31.746 29.9 -10.1 31.3 -68.7 270 1.00 Vertical
32.571 29.7 -10.3 30.5 -69.5 180 1.00 Vertical
104.642 22.6 -20.9 13.5 -136.5 180 1.00 Vertical
875.307 33.6 -12.4 47.9 -152.1 90 1.00 Vertical
929.966 33.8 -12.2 49.0 -151.0 90 1.00 Vertical
802.11b, 2437 MHz, 1 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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802.11b, 2437 MHz, 1 Mbps, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | @ Final Peak | N2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | (gpvimy | VM) (i)

*

*No emissions were detected within 10 dB of the limit.

802.11b, 2437 MHz, 1 Mbps, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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802.11b, 2437 MHz, 1 Mbps, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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802.11b, 2437 MHz, 1 Mbps, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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802.11b, 2437 MHz, 1 Mbps, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

*RBW 1 MHz Marker 1 [T1 ]
*VBW 100 kHz 48.94 dBuv/m
Ref 88 dBpV/m *Att 0 dB SWT 80 ms 23.734750000 GHz
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802.11b, 2462 MHz, 1 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBuV/m) (dBpV/m) (MV/m) (uV/m) °) (m)
30.194 30.4 -9.6 33.1 -66.9 180 1.00 Horizontal
31.698 29.9 -10.1 31.3 -68.7 0 1.00 Horizontal
32.619 29.6 -10.4 30.2 -69.8 0 1.00 Horizontal
775.688 33.2 -12.8 45.7 -154.3 0 1.00 Horizontal
862.163 335 -12.5 47.3 -152.7 0 1.00 Vertical
956.352 34.1 -11.9 50.7 -149.3 0 1.00 Vertical
802.11b, 2462 MHz, 1 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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802.11b, 2462 MHz, 1 Mbps, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | @ Final Peak | N2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | (gpvimy | VM) (i)

*

*No emissions were detected within 10 dB of the limit.

802.11b, 2462 MHz, 1 Mbps, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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802.11b, 2462 MHz, 1 Mbps, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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802.11b, 2462 MHz, 1 Mbps, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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802.11b, 2462 MHz, 1 Mbps, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

Ref 88 dBuv/m *Att

0 dB

*RBW 1 MHz Marker
*VBW 100 kHz
SWT 80 ms
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700 MHz/

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

Stop 25 GHz

Emissions outside the restricted bands shall be at least 20 dB below the fundamental measured
in a 100 kHz bandwidth using a peak detector. If the transmitter complies with the conducted
power limits, based on the use of RMS averaging over a time interval, the attenuation required
shall be 30 dB below the fundamental instead of 20 dB.

FCC 47 CER Part 15, Limit Clause 15.205

Peak (dBuV/m) Average (dBuV/m)

Restricted Bands of Operation 74 54
FCC 47 CFR Part 15, Limit Clause 15.209
Field Strength
Frequency (MHz) ,I\DAiZ?:rL]J;ZT;?t
(MV/m) Average (dBuV/m) Peak (dBpV/m)
30-88 100 40.0 60.0 3
88-216 150 43.5 63.5 3
216-960 200 46.0 66.0 3
Above 960 500 54.0 74.0 3
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4.0 V DC Supply

802.11g, 2412 MHz, 54 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBpV/m) (dBpV/m) (uV/m) (uV/m) ©) (m)

30.194 30.4 -9.6 33.1 -66.9 90 1.00 Vertical
31.649 29.9 -10.1 31.3 -68.7 90 1.00 Vertical
33.201 29.8 -10.2 30.9 -69.1 0 1.00 Vertical
808.231 33.1 -12.9 452 -154.8 0 1.00 Vertical
860.563 33.5 -12.5 47.3 -152.7 180 1.00 Vertical
950.274 34.0 -12.0 50.1 -149.9 180 1.00 Vertical

802.11qg, 2412 MHz, 54 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2412 MHz, 54 Mbps, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | "2 Final Peak | [ 2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | dpvimy | VM) (Wi

*

*No emissions were detected within 10 dB of the limit.

802.11qg, 2412 MHz, 54 Mbps, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2412 MHz,54 Mbps, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2412 MHz,54 Mbps, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2412 MHz, 54 Mbps, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2437 MHz, 54 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBpV/m) (dBpV/m) (MV/m) (uV/m) °) (m)

30.776 30.1 -9.9 32.0 -68.0 180 1.00 Vertical
32.037 29.9 -10.1 31.3 -68.7 180 1.00 Vertical
33.201 29.8 -10.2 30.9 -69.1 180 1.00 Vertical
800.229 32.8 -13.2 43.7 -156.3 90 1.00 Vertical
863.715 33.6 -12.4 47.9 -152.1 180 1.00 Vertical
962.469 34.1 -19.9 50.7 -450.3 180 1.00 Vertical

802.11qg, 2437 MHz, 54 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2437 MHz, 54 Mbps, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | "2 Final Peak | [ 2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | dpvimy | VM) (Wi

*

*No emissions were detected within 10 dB of the limit.

802.11qg, 2437 MHz, 54 Mbps, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2437 MHz, 54 Mbps, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2437 MHz, 54 Mbps, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2437 MHz, 54 Mbps, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2462 MHz, 54 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBuV/m) (dBpV/m) (MV/m) (uV/m) °) (m)
30.728 30.1 -9.9 320 -68.0 180 1.00 Vertical
33.492 29.5 -10.5 29.9 -70.1 0 1.00 Vertical
34.317 28.8 -11.2 27.5 -72.5 0 1.00 Vertical
858.429 335 -12.5 47.3 -152.7 90 1.00 Vertical
899.508 34.0 -12.0 50.1 -149.9 270 1.00 Vertical
956.352 34.1 -11.9 50.7 -149.3 270 1.00 Vertical
802.11g, 2462 MHz, 54 Mbps, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2462 MHz, 54 Mbps, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | "2 Final Peak | [ 2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | dpvimy | VM) (Wi

*

*No emissions were detected within 10 dB of the limit.

802.11qg, 2462 MHz, 54 Mbps, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2462 MHz, 54 Mbps, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2462 MHz, 54 Mbps, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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802.11qg, 2462 MHz, 54 Mbps, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

Ref 88 dBuv/m *Att
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700 MHz/

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

Stop 25 GHz

Emissions outside the restricted bands shall be at least 20 dB below the fundamental measured
in a 100 kHz bandwidth using a peak detector. If the transmitter complies with the conducted
power limits, based on the use of RMS averaging over a time interval, the attenuation required
shall be 30 dB below the fundamental instead of 20 dB.

FCC 47 CER Part 15, Limit Clause 15.205

Peak (dBuV/m) Average (dBuV/m)

Restricted Bands of Operation 74 54
FCC 47 CFR Part 15, Limit Clause 15.209
Field Strength
Frequency (MHz) ,I\DAiZ?:rL]J;ZT;?t
(MV/m) Average (dBuV/m) Peak (dBpV/m)
30-88 100 40.0 60.0 3
88-216 150 43.5 63.5 3
216-960 200 46.0 66.0 3
Above 960 500 54.0 74.0 3
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802.11n, 2412 MHz, MCS2, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBuV/m) (dBpV/m) (MV/m) (uV/m) °) (m)
30.194 304 -9.6 331 -66.9 90 1.00 Vertical
31.213 30.3 -9.7 32.7 -67.3 0 1.00 Vertical
33.153 29.8 -10.2 30.9 -69.1 180 1.00 Vertical
850.184 33.5 -12.5 47.3 -152.7 180 1.00 Vertical
903.021 33.9 -12.1 49.5 -150.5 180 1.00 Vertical
950.274 34.0 -12.0 50.1 -149.9 180 1.00 Vertical
802.11n, 2412 MHz, MCS2, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
80 __ Radiated Emissions (Field Strength
60
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802.11n, 2412 MHz, MCS2, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak ii\;]::age Final Peak ;i\::rlage Angle (°) Height (m) Polarisation
(MHz) (dBuVv/m) (dBuV/m) (uV/m) (uV/m)
*No emissions were detected within 10 dB of the limit.
802.11n, 2412 MHz, MCS2, 1 GHz to 3 GHz , Spurious Radiated Emissions Plot
® *RBW 1 MHz T1 1
*VBW 10 kHz 98 iBpv/m
Ref 120 dBpV/m * ALt 0 dB SWT 230 ms 412( 00 iz
s ]
raaxc NI DS
Bt - R e o AL g b
o0 o A
Llan A
MW"' s
Start 1 GHz 200 MHz/ Stop 3 GHz
Date: 24.AUG.2016 20:50:55
Document 75935599 Report 18 Issue 1 Page 50 of 120

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

802.11n, 2412 MHz,MCS2, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot

®

1 PK
VIEW

Date:
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*Att 0 dB SWT 115 ms

1 [Tl ]

).35 dBpV/m

TDS

PS

6DB
ac

-20

start 3 GHz

28.AUG.2016 13:39:41

500 MHz/

Stop 8 GHz

802.11n, 2412 MHz,MCS2, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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802.11n, 2412 MHz, MCS2, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

COMMERCIAL-IN-CONFIDENCE
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802.11n, 2437 MHz, MCS2, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBuV/m) (dBpV/m) (MV/m) (uV/m) °) (m)
30.388 30.2 -9.8 324 -67.6 270 1.00 Horizontal
31.552 29.9 -10.1 313 -68.7 180 1.00 Vertical
32.183 29.8 -10.2 30.9 -69.1 270 1.00 Horizontal
851.008 33.6 -12.4 47.9 -152.1 0 1.00 Horizontal
891.580 33.9 -12.1 49.5 -150.5 0 1.00 Horizontal
944.235 33.8 -12.2 49.0 -151.0 0 1.00 Horizontal
802.11n, 2437 MHz, MCS2, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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802.11n, 2437 MHz, MCS2, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | "2 Final Peak | [ 2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | dpvimy | VM) (Wi

*

*No emissions were detected within 10 dB of the limit.

802.11n, 2437 MHz, MCS2, 1 GHz to 3 GHz , Spurious Radiated Emissions Plot

® *RBW 1 MHz Marker Tl ]

*VBW 10 kHz 97.89 dBuv/m
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Date: 24.AUG.2016 21:01:47

Document 75935599 Report 18 Issue 1 Page 54 of 120

COMMERCIAL-IN-CONFIDENCE



802.11n, 2437 MHz, MCS2, 3 GHz to 8 GHz
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, Spurious Radiated Emissions Plot
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VIEW

Date:
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*VBW 50 kHz 39.30 dBpV/m
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500 MHz/ Stop 8 GHz

802.11n, 2437 MHz, MCS2, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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802.11n, 2437 MHz, MCS2, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

*RBW 1 MHz Marker 1 Tl ]
*VBW 100 kHz 49.2 dBpvV/m
Ref 88 dBuv/m *Att 0 dB SWT 80 ms 3.24775000C sHz
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Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 4.SEP.2016 11:39:04
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802.11n, 2462 MHz, MCS2, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBuV/m) (dBpV/m) (MV/m) (uV/m) °) (m)
30.097 30.3 -9.7 327 -67.3 90 1.00 Vertical
31.601 30.0 -10.0 31.6 -68.4 90 1.00 Vertical
32.522 29.7 -10.3 30.5 -69.5 0 1.00 Vertical
864.491 33.7 -12.3 484 -151.6 180 1.00 Vertical
908.797 34.2 -11.8 51.3 -148.7 180 1.00 Vertical
956.352 34.2 -11.8 51.3 -148.7 180 1.00 Vertical
802.11n, 2462 MHz, MCS2, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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802.11n, 2462 MHz, MCS2, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | "2 Final Peak | [ 2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | dpvimy | VM) (Wi

*

*No emissions were detected within 10 dB of the limit.

802.11n, 2462 MHz, MCS2, 1 GHz to 3 GHz , Spurious Radiated Emissions Plot
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802.11n, 2462 MHz, MCS2, 3 GHz to 8 GHz

, Spurious Radiated Emissions Plot

® *RBW 1 MHz
*VBW 50 kHz

Ref 80 dBpV/m *Att 0 dB SWT 115 ms
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start 3 GHz 500 MHz/
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802.11n, 2462 MHz, MCS2, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot

Stop 8 GHz
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802.11n, 2462 MHz, MCS2, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

Ref 88 dBuv/m *Att

0 dB

*RBW 1 MHz Marker 1
*VBW 100 kHz
SWT 80 ms

Tl

9.34 dBuv/m

FCC_PEAK

1 PK

view [7

F-10

start 18 GHz

Date: 4.SEP.2016 11:42:16

700 MHz/

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

Stop 25 GHz

Emissions outside the restricted bands shall be at least 20 dB below the fundamental measured
in a 100 kHz bandwidth using a peak detector. If the transmitter complies with the conducted
power limits, based on the use of RMS averaging over a time interval, the attenuation required
shall be 30 dB below the fundamental instead of 20 dB.

FCC 47 CER Part 15, Limit Clause 15.205

Peak (dBuV/m) Average (dBuV/m)

Restricted Bands of Operation 74 54
FCC 47 CFR Part 15, Limit Clause 15.209
Field Strength
Frequency (MHz) ,I\DAiZ?:rL]J;ZT;?t
(MV/m) Average (dBuV/m) Peak (dBpV/m)
30-88 100 40.0 60.0 3
88-216 150 43.5 63.5 3
216-960 200 46.0 66.0 3
Above 960 500 54.0 74.0 3
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Bluetooth Low Energy, 2402 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBpV/m) (dBpV/m) (uV/m) (uV/m) ©) (m)

30.097 30.3 -9.7 327 -67.3 0 1.00 Horizontal
30.776 30.1 -9.9 32.0 -68.0 270 1.00 Vertical
31.601 29.9 -10.1 31.3 -68.7 270 1.00 Horizontal
858.817 33.5 -12.5 47.3 -152.7 180 1.00 Horizontal
897.520 33.9 -12.1 495 -150.5 270 1.00 Horizontal
908.917 34.2 -11.8 51.3 -148.7 180 1.00 Horizontal

Bluetooth Low Energy, 2402 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot

80 __ Radiated Emissions (Field Strength
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Bluetooth Low Energy, 2402 MHz, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak ii\;]::age Final Peak ;i\::rlage Angle (°) Height (m) Polarisation
(MHz) (dBuVv/m) (dBuVm) (uV/m) (uV/m)
*No emissions were detected within 10 dB of the limit.
Bluetooth Low Energy, 2402 MHz, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
® *RBW 1 MHz T1 1
*VBW 10 kHz E 4 iBpv/m
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Bluetooth Low Energy, 2402 MHz, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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*VBW 50 kHz 39.64 dBpV/m
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500 MHz/ Stop 8 GHz

Bluetooth Low Energy, 2402 MHz, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2402 MHz, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

*RBW 1 MHz Marker
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Bluetooth Low Energy, 2441 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBpV/m) (dBuV/m) (MV/m) (uV/m) °) (m)

30.000 30.4 -9.6 33.1 -66.9 180 1.00 Vertical
31.261 30.5 -9.5 33.5 -66.5 90 1.00 Vertical
32.959 29.6 -10.4 30.2 -69.8 270 1.00 Vertical
859.981 335 -12.5 47.3 -152.7 180 1.00 Vertical
921.333 33.9 -12.1 49.5 -150.5 180 1.00 Vertical
933.361 33.6 -12.4 47.9 -152.1 270 1.00 Vertical

Bluetooth Low Energy, 2441 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2441 MHz, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak ii\;]::age Final Peak ;i\::rlage Angle (°) Height (m) Polarisation
(MHz) (dBuVv/m) (dBuVm) (uV/m) (uV/m)
No emissions were detected within 10 dB of the limit.
Bluetooth Low Energy, 2441 MHz, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2441 MHz, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2441 MHz, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2441 MHz, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

*RBW 1 MHz Marker
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Bluetooth Low Energy, 2480 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin | Angle Height Polarisation
(MHz) (dBpV/m) (dBpV/m) (MV/m) (uV/m) °) (m)

30.775 30.1 -9.9 32.0 -68.0 0 0.00 Horizontal
31.795 29.9 -10.1 31.3 -68.7 90 1.00 Vertical
33.250 30.1 -9.9 320 -68.0 180 1.00 Vertical
847.246 33.3 -12.7 46.2 -153.8 180 1.00 Vertical
926.347 33.9 -12.1 49.5 -150.5 180 1.00 Vertical
944.235 33.8 -12.2 49.0 -151.0 180 1.00 Vertical

Bluetooth Low Energy, 2480 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2480 MHz, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak ii\;]::age Final Peak ;i\::rlage Angle (°) Height (m) Polarisation
(MHz) (dBuVv/m) (dBuVm) (uV/m) (uV/m)
No emissions were detected within 10 dB of the limit.
Bluetooth Low Energy, 2480 MHz, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2480 MHz, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2480 MHz, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2480 MHz, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

Ref 88 dBuv/m *Att

0 dB

*RBW 1 MHz Marker 1
*VBW 100 kHz
SWT 80 ms

Tl

).24 dBpV/m

FCC_PEAK

1 PK

view [7
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start 18 GHz

Date: 4.SEP.2016 10:34:53

700 MHz/

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

Stop 25 GHz

Emissions outside the restricted bands shall be at least 20 dB below the fundamental measured
in a 100 kHz bandwidth using a peak detector. If the transmitter complies with the conducted
power limits, based on the use of RMS averaging over a time interval, the attenuation required
shall be 30 dB below the fundamental instead of 20 dB.

FCC 47 CER Part 15, Limit Clause 15.205

Peak (dBuV/m) Average (dBuV/m)

Restricted Bands of Operation 74 54
FCC 47 CFR Part 15, Limit Clause 15.209
Field Strength
Frequency (MHz) II\D/I_e?surement
(MV/m) Average (dBuV/m) Peak (dBuV/m) istance (m)

30-88 100 40.0 60.0 3
88-216 150 43.5 63.5 3
216-960 200 46.0 66.0 3
Above 960 500 54.0 74.0 3
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RESTRICTED BAND EDGES

Specification Reference

FCC 47 CFR Part 15C, Clause 15.205

Equipment Under Test and Modification State
S/N: IMEI 004401115905446 - Modification State 0

Date of Test
23 August 2016 & 24 August 2016

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure
Testing was performed in accordance with ANSI C63.10, clause 11.13.1
Remarks

Plots for average measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.3
Final average measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.2
Environmental Conditions

Ambient Temperature 19.6 - 20.0°C
Relative Humidity 67.0 - 69.0%
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25.7 Test Results
4.0 V DC Supply
802.11b, 1 Mbps, Restricted Band Edges Results
2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBuV/m dBuV/m
Final Peak Final Average Final Peak Final Average
61.58 46.41 62.81 46.56

802.11b, 2412 MHz, Measured Frequency 2390 MHz, 1 Mbps, Final Peak, Restricted Band
Edges Plot

® “RBW 1 MHz Marker 1 [T
6 3RV /1
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Ref 120 dBuv/m *Att 10 dB SWT 20 ms
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Date: 24.AUG.2016 17:35:23
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Product Service

802.11b, 2412 MHz, Measured Frequency 2390 MHz, 1 Mbps, Final Average, Restricted Band
Edges Plot

® *RBW 1 MHz Marker 1 [T1
*VBW 200 Hz 46.7 dBpvV/m

Ref 120 dBuv/m *Att 5 dB SWT 340 ms 2.390000000 GHz

Center 2.39 GHz 6 MHz/ Span 60 MHz

Date: 24.AUG.2016 18:11:56

802.11b, 2462 MHz, Measured Frequency 2483.5 MHz, 1 Mbps, Final Peak, Restricted Band
Edges Plot

® “REW 1 MHz Marke
*VBW 3 MHz € .81 iBpV/m

Ref 120 dBuv/m *Att 10 dB SWT 20 ms 2.483500000 GHz

120

Lo [ 2]

oo
o
8

MMM“ bbb b .L..“MGDB
y

Center 2.4835 GHz 6 MHz/ Span 60 MHz

Date: 24.AUG.2016 18:06:23
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Product Service

802.11b, 2462 MHz, Measured Frequency 2483.5 MHz, 1 Mbps, Final Average, Restricted
Band Edges Plot

® *RBW 1 MHz Marker 1 [T
*VBW 200 Hz 4€

Ref 120 dBuv/m *Att 5 dB SWT 340 ms

Lo [ 2]

EERY

90
PA
PS

80

100

Center 2.4835 GHz 6 MHz/ Span 60 MHz

Date: 24.AUG.2016 18:08:06
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Product Service
802.11b, 5.5 Mbps, Restricted Band Edges Results

2412 MHz

2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBuV/m dBuV/m
Final Peak Final Average Final Peak Final Average
61.25 46.45 61.89 46.54
802.11b, 2412 MHz, Measured Frequency 2390 MHz, 5.5 Mbps, Final Peak, Restricted Band
Edges Plot
® *RBW 1 MHz Marke 1
*VBW 3 MHz 61.2 iBpV/m
Ref 120 dBpV/m *Att 10 dB SWT 20 ms GHz
i1 N
.7..|u.. R .._"..v..k...uklmm_-l:‘ G?B

Center 2.39 GHz 6 MHZ/ Span 60 MHz

Date: 24.AUG.2016 18:46:21
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802.11b, 2412 MHz, Measured Frequency 2390 MHz, 5.5 Mbps, Final Average, Restricted
Band Edges Plot

® *RBW 1 MHz Marker 1 [T1
*VBW 1 kHz 47.21 dBpvV/m

Ref 120 dBuv/m *Att 5 dB SWT 70 ms 2.390000000 GHz

120

Liio [ 2]
1 PK
MAXH

100

Center 2.39 GHz 6 MHz/ Span 60 MHz

Date: 24.AUG.2016 18:45:14

802.11b, 2462 MHz, Measured Frequency 2483.5 MHz, 5.5 Mbps, Final Peak, Restricted Band
Edges Plot

® “REW 1 MHz Marke
*VBW 3 MHz 61.89 iBpV/m

Ref 120 dBuv/m *Att 10 dB SWT 20 ms 2.483500000 GHz

120

Lo [ 2]

1 PK

MAXH AN
I-100

/ \ &

70
Mnmm s bbbl b ot i °°>
LAl o bl Lt il

Center 2.4835 GHz 6 MHz/ Span 60 MHz

Date: 24.AUG.2016 18:37:08
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802.11b, 2462 MHz, Measured Frequency 2483.5 MHz, 5.5 Mbps, Final Average, Restricted

Band Edges Plot

®

Ref 120 dBpV/m *Att

*RBW 1 MHz Marker 1 [T1

*VBW 1 kHz 47.25 dBpV/m
5 dB SWT 70 ms 2.483500000 GHz

120

110

100

DS

6DB
ac

20

Center 2.4835 GHz

Date: 24.AUG.2016 18:37:40

Remarks

6 MHz/

Span 60 MHz

The test was performed on 1 Mbps because this was deemed the worst case data rate for

Conducted Output Power.

The test was performed on 5.5 Mbps because this was deemed the worst case data rate for

Bandwidth.

Final average results shown in the tables above were recorded using a CISPR average detector
as described in ANSI C63.10 clause 4.1.2. In order to determine the maximum emissions with
the restricted band near the band edge, the method described in ANSI C63.10 clause 6.10.5.2

has been used and these

plots are included in the report.

FCC 47 CFR Part 15, Limit Clause 15.205

Peak (dBuV/m)

Average (dBuV/m)

Restricted Bands of Operation

74

54
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Product Service
4.0 V DC Supply
802.11g, 54 Mbps, Restricted Band Edges Results
2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBuV/m dBuV/m
Final Peak Final Average Final Peak Final Average
62.28 46.76 63.30 46.75

802.11qg, 2412 MHz, Measured Frequency 2390 MHz, 54 Mbps, Final Peak, Restricted Band

Edges Plot
® *RBW 1 MHz Marke
*VBW 3 MHz 62.28 iBpV/m
Ref 120 dBpV/m *Att 10 dB SWT 20 ms 2.390000000 GHz
120
Lo [ 2]
/“‘M‘“‘*"
m 100

Sb Ll IPRRERTTR FRTRITTY "W‘IWM 6DB

60 ac

Center 2.39 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 19:48:16

Document 75935599 Report 18 Issue 1 Page 80 of 120

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

802.11qg, 2412 MHz, Measured Frequency 2390 MHz, 54 Mbps, Final Average, Restricted Band
Edges Plot

® *RBW 1 MHz Marker 1 [T
*VBW 10 kHz 48 3RV /1

Ref 120 dBuv/m *Att 5 dB SWT 20 ms

Center 2.39 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 19:49:06

802.11g, 2462 MHz, Measured Frequency 2483.5 MHz, 54 Mbps, Final Peak, Restricted Band
Edges Plot

® “REW 1 MHz Marke
*VBW 3 MHz 63.30 iBpV/m

Ref 120 dBuv/m *Att 10 dB SWT 20 ms 2.483500000 GHz

120

Lo [ 2]

W" \
M b e DL b WMW 6DB
i ac

Center 2.4835 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 20:16:25
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Product Service

. Restricted

Band Edges Plot

®

Ref 120 dBpV/m *Att

*RBW 1 MHz Marker 1 [T1

*VBW 10 kHz 48.55 dBpV/m
5 dB SWT 20 ms 2.483500000 GHz

120

110

100

DS

6DB
ac

20

Center 2.4835 GHz

Date: 24.AUG.2016 20:17:01

Remarks

7 MHz/

Span 70 MHz

The test was performed on 54 Mbps only because this was deemed the worst case data rate for

Conducted Output Power

and 6 dB Bandwidth.

Final average results shown in the tables above were recorded using a CISPR average detector
as described in ANSI C63.10 clause 4.1.2. In order to determine the maximum emissions with
the restricted band near the band edge, the method described in ANSI C63.10 clause 6.10.5.2

has been used and these

plots are included in the report.

FCC 47 CFR Part 15, Limit Clause 15.205

Peak (dBuV/m)

Average (dBuV/m)

Restricted Bands of Operation

74

54
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802.11n, MCS2, Restricted Band Edges Results
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&

Product Service

2412 MHz

2462 MHz

Measured Frequency 2390.00 MHz

Measured Frequency 2483.50 MHz

dBuV/m

dBuV/m

Final Peak

Final Average

Final Peak

Final Average

61.93

4711

63.24

47.05

802.11n, 2412 MHz, Measured Frequency 2390 MHz, MCS2, Final Peak, Restricted Band

Edges Plot

*RBW 1 MHz
*VBW 3 MHz

Ref 120 dBpvV/m *Att 10 dB SWT 20 ms
120
110
[raci: I L
» \‘
8
[ L\
Lo ] \
4
30
20
Center 2.39 GH 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 20:54:41
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802.11n, 2412 MHz, Measured Frequency 2390 MHz, MCS2, Final Average, Restricted Band
Edges Plot

® *RBW 1 MHz Marker 1 [T1
*VBW 3 kHz 48.26 dBpvV/m

Ref 120 dBuv/m *Att 5 dB SWT 30 ms 2.390000000 GHz

s
RSPV e

40

20

Center 2.39 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 20:55:14

802.11n, 2462 MHz, Measured Frequency 2483.5 MHz, MCS2, Final Peak, Restricted Band

Edges Plot
® *RBW 1 MHz Marke
*VBW 3 MHz 63.24 iBpV/m
Ref 120 dBpV/m *Att 10 dB SWT 20 ms 2.483500000 GHz
120
Lito | 2]

i i IR

100 bl
DS
9

i ‘
W‘m o ons s s o ©

60 . Al ac

Center 2.4835 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 21:14:42
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802.11n, 2462 MHz, Measured Frequency 2483.5 MHz, MCS2, Final Average, Restricted Band
Edges Plot

® *RBW 1 MHz Marker 1 [T
*VBW 3 kHz 48.2

Ref 120 dBuv/m *Att 5 dB SWT 30 ms 2.483500000 GHz

Date: 24.AUG.2016 21:16:12
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Product Service
802.11n, MCS6, Restricted Band Edges Results
2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBuV/m dBuV/m
Final Peak Final Average Final Peak Final Average
64.01 46.97 63.42 47.00

802.11n, 2412 MHz, Measured Frequency 2390 MHz, MCS6, Final Peak, Restricted Band

Edges Plot
® *RBW 1 MHz Marke 1
*VBW 3 MHz 64.01 iBpV/m
Ref 120 dBuV/m *Att 10 dB SWT 20 ms GHz

1 PK

el g

T PR RPN I ,,‘.,M o

20

Center 2.39 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 21:34:15
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802.11n, 2412 MHz, Measured Frequency 2390 MHz, MCS6, Final Average, Restricted Band
Edges Plot

® *RBW 1 MHz Marker 1 [T1
*VBW 10 kHz 49.04 dBpV/m
Ref 120 dBpV/m *Att 5 dB SWT 20 ms 2.390000000 GHz
120
Liso N
franxce: I

=5 -

UovbanL

40

20

Center 2.39 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 21:35:02

802.11n, 2462 MHz, Measured Frequency 2483.5 MHz, MCS6, Final Peak, Restricted Band
Edges Plot

Document 75935599 Report 18 Issue 1

® “RBW 1 MHz
*VBW 3 MHz € 2 1B
Ref 120 dBpV/m *Att 10 dB SWT 20 ms .48 0 GH
120
110 2]
[ f“‘*Wl b
100
/ \ D
e
/- \
b i Lalbiaksde " il 1 6DB
60 ac
4
30
20
Center 2.4835 GH 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 21:45:48
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802.11n, 2462 MHz, Measured Frequency 2483.5 MHz, MCS®6, Final Average, Restricted Band
Edges Plot

® “RBW 1 MHz Marker 1 [T1
*VBW 10 kHz 49.47 dBpV/m

Ref 120 dBuv/m *Att 5 dB SWT 20 ms 2.483500000 GHz

Lo [ 2]
[an e I
/WN““\“\/JM .

\ .

20

Center 2.4835 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 21:40:07

Remarks

The test was performed on MCS2 because this was deemed the worst case data rate for
Conducted Output Power.

The test was performed on MCS6 because this was deemed the worst case data rate for
Bandwidth.

Final average results shown in the tables above were recorded using a CISPR average detector
as described in ANSI C63.10 clause 4.1.2. In order to determine the maximum emissions with
the restricted band near the band edge, the method described in ANSI C63.10 clause 6.10.5.2
has been used and these plots are included in the report.

FCC 47 CFR Part 15, Limit Clause 15.205

Peak (dBuV/m) Average (dBuV/m)

Restricted Bands of Operation 74 54
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Product Service
4.0 V DC Supply
Bluetooth Low Energy, GFSK, Restricted Band Edges Results
2402 MHz 2480 MHz
Measured Frequency 2390 MHz Measured Frequency 2483.5 MHz
dBpV/m dBpV/m
Final Peak Final Average Final Peak Final Average
62.82 46.33 61.86 46.52

Bluetooth Low Enerqgy, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Peak,
Restricted Band Edges Plot

® *RBW 1 MHz Marker 1 [T1

*VBW 3 MHz 62.82 dBpV/m
Ref 115 dBuv/m *Att 10 dB SWT 20 ms

b L TN

Center 2.39 GHz 3 MHz/ Span 30 MHz

Date: 23.AUG.2016 23:36:05
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Bluetooth Low Energy, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Average,
Restricted Band Edges Plot

® *RBW 1 MHz Marker 1 [T1
*VBW 10 kHz 48.2 dBpvV/m

Ref 115 dBuv/m *Att 5 dB SWT 20 ms 2.390000000 GHz

110 “

00
/ \
o

L — ¥y i
[-40
30
2
Center 2.39 GHz 3 MHz/ Span 30 MHz

Date: 23.AUG.2016 23:07:09

Bluetooth Low Energy, 2480 MHz, Measured Frequency 2483.5 MHz, GFSK, Final Peak,
Restricted Band Edges Plot

@ *RBW 1 MHz larker 1
*VBW 3 MHz € .86 dBuvV/m

Ref 115 dBuv/m *Att 10 dB SWT 20 ms 2.483500000 GHz

“

1 PK [100

o
DS
L PA
PS
Fcisc_gHz

6DB
ac

Center 2.4835 GHz 1 MHZ/ Span 10 MHz

Date: 23.AUG.2016 23:24:16
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Bluetooth Low Energy, 2480 MHz, Measured Frequency 2483.5 MHz, GFSK, Final Average,

Restricted Band Edges Plot

®

Ref 115 dBuv/m *Att 5 dB SWT 20 ms 2.483500000 GHz

*RBW 1 MHz Marker 1 [T
*VBW 10 kHz

110 “
00
o
/ \ ™

-6 6DB

F - ac
* A AL A Y o Al
40
30
2

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 23.AUG.2016 23:25:13

FCC 47 CFR Part 15, Limit Clause 15.205

Peak (dBuV/m)

Average (dBuV/m)

Restricted Bands of Operation

74

54
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2.6 AUTHORISED BAND EDGES

2.6.1 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d)

2.6.2 Equipment Under Test and Modification State
S/N: IMEI 004401115905446 - Modification State 0

2.6.3 Date of Test

23 August 2016 & 24 August 2016

2.6.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.6.5 Test Procedure

Testing was performed in accordance with ANSI C63.10, clause 6.10.4 and 11.13.1.

2.6.6 Environmental Conditions

Ambient Temperature 19.6 - 20.0°C
Relative Humidity 67.0 - 69.0%
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2.6.7 Test Results
4.0 V DC Supply

802.11b, 1 Mbps, Authorised Band Edges Results

2412 MHz 2462 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBuV/m dBuV/m

Final Peak Final Peak

57.50 52.46

802.11b, 2412 MHz, Measured Frequency 2400.00 MHz, 1 Mbps, Final Peak, Authorised Band
Edges Plot

® *RBW 100 kHz tarke 1]
*VBW 300 kHz 57 .50 dBuv/m

Ref 120 dBuv/m *Att 10 dB SWT 20 ms 2.400000000 GHz

120

g goTTTa
.
80 —

/ oon
L oo . ac

Center 2.4 GHz 4 MHz/ Span 40 MHz

Date: 24.AUG.2016 17:33:05
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802.11b, 2462 MHz, Measured Frequency 2483.50 MHz, 1 Mbps, Final Peak, Authorised Band
Edges Plot

@ *RBW 100 kHz Marker 1 [T
*VBW 300 kHz

Ref 120 dBuv/m *att 10 dB SWT 20 ms 2.483500000 GHz

\ 6DB
I-s0 M ac

L U PO A

Center 2.4835 GHz 6 MHz/ Span 60 MHz

Date: 24.AUG.2016 18:23:29
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802.11b, 5.5 Mbps, Authorised Band Edges Results

&

Product Service

2412 MHz 2462 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBpV/m dBpV/m

Final Peak Final Peak

56.45 52.42

802.11b, 2412 MHz, Measured Frequency 2400.00 MHz, 5.5 Mbps, Final Peak, Authorised

Band Edges Plot

@ *RBW 100 kHz

*VBW 300 kHz
Ref 120 dBuvV/m *Att 10 dB SWT 20 ms

1 PK
MAXH

PA
PS

6DB
ac

Center 2.4 GHz 4 MHz/

Date: 24.AUG.2016 18:47:28
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802.11b, 2462 MHz, Measured Frequency 2483.50 MHz, 5.5 Mbps, Final Peak, Authorised
Band Edges Plot

Ref 120 dBuv/m *Att 10 dB SWT 20 ms 2.483500000 GHz

DS

6DB
ac

20

Center 2.4835 GHz 6 MHz/ Span 60 MHz

Date: 24.AUG.2016 18:36:13

Remark

The test was performed on 1 Mbps because this was deemed the worst case data rate for
Conducted Output Power.

The test was performed on 5.5 Mbps because this was deemed the worst case data rate for
6 dB Bandwidth.

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over
a time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.
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4.0 V DC Supply

802.11g, 54 Mbps, Authorised Band Edges Results

&

Product Service

2412 MHz

2462 MHz

Measured Frequency 2400.00 MHz

Measured Frequency 2483.50 MHz

dBuV/m dBuV/m
Final Peak Final Peak
56.18 51.34

802.11g, 2412 MHz, Measured Frequency 2400.00 MHz, 54 Mbps, Final Peak, Authorised

Band Edges Plot

@ “RBW 100 kHz
*VBW 300 kHz

1 dB
Ref 120 dBpV/m *Att 10 dB SWT 20 ms 00 H
120
Liio [ 2]
[ron i I EN
D1 95.94 dB*

i
| RPN T PPN AT PR UMWW

20

Center 2.4 GHz 5 MHz/

Date: 24.AUG.2016 19:56:08
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802.11qg, 2462 MHz, Measured Frequency 2483.50 MHz, 54 Mbps, Final Peak, Authorised
Band Edges Plot

@ *RBW 100 kHz Marker 1 [Tl ]
*VBW 300 kHz 3 daB /

Ref 120 dBuv/m *att 10 dB SWT 20 ms 2.483500000 GHz

120
Livo [a ]
=3 |,
] 1 dB*
90
.
80
f‘. 52 74.14 dB* 1‘.
o
f %“ 6DB
‘f \m ac
56 Pl A oAtk il
L
30
Center 2.4835 GHz 7 MHz/ Span 70 MHz
Date: 24.AUG.2016 20:18:44
Remark

The test was performed on 54 Mbps only because this was deemed the worst case data rate for
Conducted Output Power and 6 dB Bandwidth.

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over
a time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.
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4.0 V DC Supply

802.11n, MCS2, Authorised Band Edges Results

&

Product Service

2412 MHz

2462 MHz

Measured Frequency 2400.00 MHz

Measured Frequency 2483.50 MHz

dBuV/m dBuV/m
Final Peak Final Peak
55.86 51.85

802.11n, 2412 MHz, Measured Frequency 2400.00 MHz, MCS2,

Final Peak, Authorised Band

Edges Plot

®

Ref 120 dBupv/m *Att 10 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 20 ms

20

Center 2.4 GHz

Date: 24.AUG.2016 20:58:01
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Product Service
802.11n, 2462 MHz, Measured Frequency 2483.50 MHz, MCS2, Final Peak, Authorised Band
Edges Plot

110 u

6DB
ac

Center 2.4835 GHz 7 MHz/ Span 70 MHz

Date: 24.AUG.2016 21:18:02
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802.11n, MCS6, Authorised Band Edges Results

2412 MHz 2462 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBpV/m dBpV/m

Final Peak Final Peak

56.86 51.84

802.11n, 2412 MHz, Measured Frequency 2400.00 MHz, MCS6, Final Peak, Authorised Band

Edges Plot
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 6.86 dB /

Ref 120 dBuV/m *Att 10 dB SWT 20 ms 2.400000000 GHz

120

110 N
1 PK
MAXH

70
6DB
60 ac

Center 2.4 GHz 5 MHz/ Span 50 MHz

Date: 24.AUG.2016 21:32:34
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802.11n, 2462 MHz, Measured Frequency 2483.50 MHz, MCS6, Final Peak, Authorised Band
Edges Plot

® *RBW 100 kHz Marke 1]
*VBW 300 kHz 51.84 dBuvV/m

Ref 120 dBuv/m *Att 10 dB SWT 20 ms 2.483500000 GHz

120
Liio | 2|
E=3 L,
90
.
80
2 7 1B *
70
/[‘ \ 6DB
v W%memwmmwwwmm
40
30
Center 2.4835 GHz 7 MHz/ Span 70 MHz
Date: 24.AUG.2016 21:46:40

The test was performed on MCS2 because this was deemed the worst case data rate for
Conducted Output Power.

The test was performed on MCS6 because this was deemed the worst case data rate for
6 dB Bandwidth.

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over
a time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.
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4.0 V DC Supply

Bluetooth Low Energy, GFSK, Authorised Band Edges Results

2402 MHz 2480 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBpV/m dBpV/m

Final Peak Final Peak

52.11 52.29

Bluetooth Low Energy, 2402 MHz, Measured Frequency 2400.00 MHz, GFSK, Final Peak,
Authorised Band Edges Plot

® *RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz 52.11 dBpV/m
Ref 115 dBuvV/m *Att 10 dB SWT 20 ms 2.400000000 GHz

55 51 100.%8 dB*

6DB
ac

Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 23.AUG.2016 23:34:55
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Bluetooth Low Energy, 2480 MHz, Measured Frequency 2483.50 MHz, GFSK, Final Peak,
Authorised Band Edges Plot

@ *RBW 100 kHz Marke 1]
*VBW 300 kHz 52.29 dBpV/m

Ref 115 dBuv/m *Att 10 dB SWT 20 ms 2.483500000 GHz

Lo
\\\ TDS
-

6DB
ac

20

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 23.AUG.2016 23:31:00

FCC 47 CER Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over
a time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.
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COMMERCIAL-IN-CONFIDENCE

POWER SPECTRAL DENSITY

Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (e)

Equipment Under Test and Modification State
S/N: IMEI 004401115905206 - Modification State 0

Date of Test
24 August 2016

Test Equipment Used

&

Product Service

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure

The test was performed in accordance with ANSI C63.10, clause 11.10.2.

Environmental Conditions

Ambient Temperature 21.9-22.6°C
Relative Humidity 60.3 - 73.0%
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2.7.7 Test Results
4.0V DC Supply

802.11b, DSSS, 1 Mbps, Power Spectral Density Results
2412 MHz 2437 MHz 2462 MHz
dBm dBm dBm
-10.497 -10.586 -10.304
802.11b, 2412 MHz, DSSS, 1 Mbps, Port A, Power Spectral Density Plot
o | i

I Keyisght Spextium Anshyzes - Swept SA

Avg Type: Log-Pwr
Avg|Hold: 260/250

Marker 1 2.411286000000 GHz )
PNO: Wide —+— 11g: Free Run

IFGain:Low Atten: & dB
Mkr1 2.411 286 GHz
10.497 dBm

Ref Offset 21.2 dB
Ref 0.00 dBm

Span 30.00 MHz
Sweep 68.67 ms (10001 pts)

Center 2.41200 GHz
#Res BW 3.0 kHz #VBW 10 kHz
STATUS
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802.11b, 2437 MHz, DSSS, 1 Mbps, Port A, Power Spectral Density Plot

B Keyight Spectrum Anslyzer - Swept 54

lMarker 1 2.4326184000000 GHz _ Avg Type: Log-Pwr
PNO: Wide —+— 17ig: Free Run Avg|Hold: 2601260
IFGain:Low Atten: 10 dB
Ref Offset 212 dB Mkr1 2.436 GHz

Ref 20.00 dBm 10.586 dBm

Center 243700 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 300 kHz Sweep 69.33 ms (20001 pts)

Avg Type: Log-Pwr
PNO: Wide -+ 1rig: Free Run Avg|Hold: 2601260
IFGain:Low Atten: & dB

Ref Offset 21.2 dB
Ref 0.00 dBm

Center 246200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 68.67 ms (10001 pts)

FCC 47 CFR Part 15, Limit Clause 15.247 (e)

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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4.0 V DC Supply

802.11g, OFDM, 54 Mbps, Power Spectral Density Results

2412 MHz 2437 MHz 2462 MHz
dBm dBm dBm
-13.617 -12.751 -12.899

802.119, 2412 MHz, OFDM, 54 Mbps, Port A, Power Spectral Density Plot

I Keyisght Spextium Anshyzes - Swept SA

Marker 1 2.407317000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —+— 17ig: Free Run Avg|Hold: 2601260
IFGain:Low Atten: 6 dB
Mkr1 2.407 317 GHz
Ref Offset 21.2 dB 2 217 AR
Ref 0.00 dBm 13.617 dBm

Center 241200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 68.67 ms (10001 pts)
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802.11qg, 2437 MHz, OFDM, 54 Mbps, Port A, Power Spectral Density Plot

B Keyusght Spectrum Analyzes - Swept 5A

Marker 1 2.431624000000 GHz . Avg Type: Log-Pwr
PNO: Wide —+— Trig: Free Run Avg|Hold: 2601260
IFGain:Low Atten: & dB

Ref Offset 21.2 dB
Ref 0.00 dBm

¢ 1
AAEAAAAAAAA A, AN AR
] '!
0

1
i
.

Center 243700 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 68.67 ms (10001 pts)

B Keyight Spectrum Anslyzer - Swept 54

Marker 1 2.469500000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —+— Trig: Free Run Avg|Hold: 2601260
IFGain:Low Atten: & dB

Mkr1 2.469 500 GHz
Ref Offset21.2 dB e 4
Ref 0.00 dBm 12.899 dBm

’ 1
VAN AN, MAAAAGANYVAMA
| N

f

Center 246200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 68.67 ms (10001 pts)

FCC 47 CFR Part 15, Limit Clause 15.247 (e)

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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4.0 V DC Supply

802.11n, OFDM, MCS2, Power Spectral Density Results

2412 MHz 2437 MHz 2462 MHz
dBm dBm dBm
-12.157 -12.435 -12.592

802.11n, 2412 MHz, OFDM, MCS2, Port A, Power Spectral Density Plot

I Keyisght Spextium Anshyzes - Swept SA

Marker 1 2.414463000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —+— 17ig: Free Run Avg|Hold: 2601260
IFGain:Low Atten: 6 dB
Mkr1 2.414 463 GHz
Ref Offset 21.2 dB A AET AR
Ref 0.00 dBm 12.157 dBm

¢ :
ff&’r'M/“Afle'fM'b\WﬂWﬂ-M-‘u’iMlqWh'v"‘u’;"r'u\fwwwﬂn*.‘é,q
] ! f f i

P 'l'*» _

Center 241200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 68.67 ms (10001 pts)
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802.11n, 2437 MHz, OFDM, MCS2, Port A, Power Spectral Density Plot

B Keyight Spectrum Anslyzer - Swept 54

Marker 1 2.432029000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —+— 17ig: Free Run Avg|Hold: 2601260

IFGain:Low Atten: & dB

Ref Offset 21.2 dB Mkr1 2.4

Ref 0.00 dBm

' 1
AR, SO Wity
| s " 1 ? 5.
i N

Center 243700 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 68.67 ms (10001 pts)

B Keyight Spectrum Anslyzer - Swept 54

lM'arker 1 2.469497000000 GHz _ Avg Type: Log-Pwr
PNO: Wide —+— 17ig: Free Run Avg|Hold: 2601260
IFGain:Low Atten: 6 dB
Ref Offset 21.2 dB Mkr1 2.469 497 GHz

Ref 0.00 dBm 12.592 dBm

_ ¢
J%'Ww‘ﬂm'w‘# *'vj'f%".‘h rW'l N‘LNW“H‘!' tl'ﬁw#ﬁ‘ﬁ.
A L
e

Center 246200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 68.67 ms (10001 pts)

FCC 47 CFR Part 15, Limit Clause 15.247 (e)

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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4.0 V DC Supply

Bluetooth Low Energy, GFSK, Power Spectral Density Results

2402 MHz 2441 MHz 2480 MHz
dBm dBm dBm
-10.463 -10.627 -11.231

Bluetooth Low Energy, 2402 MHz, GFSK, Power Spectral Density Plot

I Keyisght Spextium Anshyzes - Swept SA

Marker 1 2.401982900000 GHz ) Avg Type: Log-Pwr
PNO: Wide —+— Trig: Free Run Avg|Hold: 2601260
IFGain:Low Atten: & dB

Mkr1 2.401 982 9 GHz
R o008 SE8 10.463 dBm

1

L ]
[T
e M

Center 2402000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 7.333 ms (10001 pts)
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Bluetooth Low Enerqgy, 2441 MHz, GFSK, Power Spectral Density Plot

I Keyisght Spextium Anshyzes - Swept SA

Sweep Time 7.33 ms ) Avg Type: Log-Pwr
PNO: Wide —+— Trig: Free Run Avg|Hold: 2601260

IFGain:Low Atten: & dB

Ref Offset21.2 dB Mkr1 2.43? 982
Ref 0.00 dBm 10.62

Center 2440000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 7.333 ms (10001 pts)

I Keyisght Spextium Anshyzes - Swept SA

Marker 1 2.479982300000 GHz ) Avg Type: Log-Pwr
PNO: Wide —+— Trig: Free Run Avg|Hold: 2601260

IFGain:Low Atten: & dB

Ref Offset 21.2 dB 27 ‘j‘
Ref 0.00 dBm 11.231 dBm

il
i

ek b ,‘.J !
f 'fi I \l'lﬂ"l F

l

Center 2480000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 7.333 ms (10001 pts)

FCC 47 CFR Part 15, Limit Clause 15.247 (e)

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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SECTION 3

TEST EQUIPMENT USED
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31 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.1 — AC Line Conducted Emissions
LISN Rohde & Schwarz ESH2-75 17 12 11-Feb-2017
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Transient Limiter Hewlett Packard 11947A 2378 12 6-Jul-2017
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU
WA()
Digital thermo Hygrometer Radio Spares 1260 4300 12 23-Aug-2017
2 metre SMA Cable Florida Labs SMS-235SP-78.8- 4517 12 16-Feb-2017
SMS
Section 2.2 - 6dB Bandwidth
Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016
Attenuator (20dB, 1W) Sealectro 60-674-1020-89 1506 - TU
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
1 metre K-Type Cable Florida Labs KMS-180SP-39.4- 4519 12 16-Feb-2017
KMS
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
2 Channel PSU Rohde & Schwarz HMP2020 4735 - TU
Section 2.3 - Maximum Conducted Output Power
Radio Communications Test Rohde & Schwarz CMU 200 442 12 18-Jan-2017
Set
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
20dB/2W Attenuator Narda 4772-20 462 - TU
Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Combiner/Splitter Weinschel 1506A 3878 12 7-Jun-2017
P-Series Power Meter Agilent Technologies N1911A 3980 12 25-Sep-2016
50 MHz-18 GHz Wideband Agilent Technologies N1921A 3982 12 25-Sep-2016
Power Sensor
Calibration Unit Rohde & Schwarz ZV-754 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 1200- | 4393 3-Sep-2016
0408-0601
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
PXA Signal Analyser Keysight N9030A 4653 12 8-Oct-2016
Technologies
2 Channel PSU Rohde & Schwarz HMP2020 4735 - TU
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)

Section 2.4 - Spurious Radiated Emissions
Antenna 18-40GHz (Double Link Microtek Ltd AM180HA-K-TU2 230 24 12-Feb-2018
Ridge Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 29-Jul-2017
18GHz - 40GHz Pre-Amplifier Phase One PS04-0087 1534 12 23-Dec-2016
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Antenna (Bilog) Chase CBL6143 2904 24 11-Jun-2017
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 - TU

NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Digital thermo Hygrometer Radio Spares 1260 4300 12 23-Aug-2017
1GHz to 8GHz Low Noise Wright Technologies APS04-0085 4365 12 6-Oct-2016
Amplifier
Hygropalm Temperature and Rotronic HP21 4410 12 27-Apr-2017
Humidity Meter
Suspended Substrate Advance Power 11SH10- 4411 12 23-Mar-2017
Highpass Filter Components 3000/X18000-0/0
Cable (Yellow, Rx, Km-Km Scott Cables KPS-1501-2000- 4527 - TU
2m) KPS
Cable (Rx, SMAM-SMAm Scott Cables SLSLL18-SMSM- 4528 6 3-Feb-2017
0.5m) 00.50M
Double Ridged Waveguide ETS-Lindgren 3117 4722 12 29-Dec-2016
Horn Antenna
Section 2.5 - Restricted Band Edges
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 - TU

NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Digital thermo Hygrometer Radio Spares 1260 4300 12 23-Aug-2017
Hygropalm Temperature and Rotronic HP21 4410 12 27-Apr-2017
Humidity Meter
Cable (Yellow, Rx, Km-Km Scott Cables KPS-1501-2000- 4527 - TU
2m) KPS
Double Ridged Waveguide ETS-Lindgren 3117 4722 12 29-Dec-2016
Horn Antenna
Section 2.6 - Authorised Band Edges
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 - TU

NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Digital thermo Hygrometer Radio Spares 1260 4300 12 23-Aug-2017
Hygropalm Temperature and Rotronic HP21 4410 12 27-Apr-2017
Humidity Meter
Cable (Yellow, Rx, Km-Km Scott Cables KPS-1501-2000- 4527 - TU
2m) KPS
Double Ridged Waveguide ETS-Lindgren 3117 4722 12 29-Dec-2016

Horn Antenna
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.7 - Power Spectral Density
Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016
Attenuator (20dB, 1W) Sealectro 60-674-1020-89 1506 0 Class 1 (Int)
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
Hygropalm Temperature and Rotronic HP21 4410 12 27-Apr-2017
Humidity Meter
1 metre K-Type Cable Florida Labs KMS-180SP-39.4- 4519 12 16-Feb-2017
KMS
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
2 Channel PSU Rohde & Schwarz HMP2020 4735 - TU

TU — Traceability Unscheduled
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline MU
6 dB Bandwidth +212.114 kHz
AC Line Conducted Emissions +3.2dB
Maximum Conducted Output Power +0.70 dB
Power Spectral Density +3.0dB
Conducted: + 3.08 dB
Authorised Band Edges Radiated: 30 MHz to 1 GHz: + 5.1 dB

Radiated: 1 GHz to 40 GHz: + 6.3 dB

30 MHz to 1 GHz: £ 5.1 dB

Restricted Band Edges 1 GHz to 40 GHz: + 6.3 dB

. . o 30 MHz to 1 GHz: £ 5.1 dB
Spurious Radiated Emissions 1 GHz to 40 GHz- + 6.3 dB
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING
s

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service

© 2016 TUV SUD Product Service
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