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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 (Bluetooth)
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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
Number of Samples Tested 2
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 19 August 2016
Finish of Test 5 September 2016
Name of Engineer(s) G Lawler
D Ralley
Related Document(s) ANSI C63.10: 2013
Document 75935599 Report 17 Issue 1 Page 4 of 85
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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 (Bluetooth) is shown below.

Product Service

Section Specification Clause Test Description Result Comments/Base Standard
Bluetooth

21 15.207 AC Line Conducted Emissions Pass
22 15.247 (a)(1)(iii) Frequency Hopping Systems - Number of Hopping Channels Pass
23 15.247 (a)(1) Frequency Hopping Systems - 20 dB Bandwidth Pass
24 15.247 (a)(1) Frequency Hopping Systems - Channel Separation Pass
25 15.247 (a)(1)(iii) Frequency Hopping Systems - Average Time of Occupancy Pass
2.6 15.247 (b)(3) Maximum Conducted Output Power Pass
2.7 15.247 (d), 15.205 and | Spurious Radiated Emissions Pass

15.209

2.8 15.205 Restricted Band Edges Pass
29 15.247 (d) Authorised Band Edges Pass

Document 75935599 Report 17 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 17 Issue 1 Page 6 of 85
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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 (Bluetooth)
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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 17 Issue 1 Page 8 of 85
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21.7 Test Results
Bluetooth, Live Line, AC Line Conducted Emissions Result
Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuV) (dBpV) (dBpV) (dBuV) (dBpV) (dBuV)
0.150 48.0 66.0 -18.0 27.6 56.0 -28.4
0.187 44.0 64.1 -20.1 271 54.1 -27.0
0.853 38.1 56.0 -17.9 26.9 46.0 -19.1
1.069 374 56.0 -18.6 26.6 46.0 -19.4
2.018 36.3 56.0 -19.7 24.9 46.0 211
2.265 37.1 56.0 -18.9 25.8 46.0 -20.2
3.226 38.2 56.0 -17.8 245 46.0 215
3.432 36.3 56.0 -19.7 23.0 46.0 -23.0
Bluetooth, Live Line, AC Line Conducted Emissions Plot
100 __ Conducted Emissions
el
80
70
i
60
i
50
b
o
40 LT
4] el i ..
30
re °l | 0 © ®
20 o s
% 10
§ FCC Pt[15B Class B QP Seg 15.10f
% 0[FCC Pt|15B Class B AV Sed 15.10;
150k ™ 10M 30M
Frequency (Hz)
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Bluetooth, 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 46.4 66.0 -19.6 25.7 56.0 -30.3
0.187 43.4 64.2 -20.8 24.9 54.2 -29.3
0.237 37.8 62.2 -24.4 21.0 52.2 -31.2
0.527 31.2 56.0 -24.8 19.5 46.0 -26.5
0.698 29.7 56.0 -26.3 19.3 46.0 -26.7
2.135 29.0 56.0 -27.0 19.3 46.0 -26.7
4.414 26.8 56.0 -29.2 15.9 46.0 -30.1
Bluetooth, Neutral Line, AC Line Conducted Emissions Plot
100 _ Conducted Emissions
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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 FREQUENCY HOPPING SYSTEMS - NUMBER OF HOPPING CHANNELS

2.21 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)(iii)

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

2.2.3 Date of Test

22 August 2016

224 Test Equipment Used

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

2.2.5 Test Procedure

The test was performed in accordance with ANSI C63.10, clause 7.8.3

2.2.6 Environmental Conditions

Ambient Temperature 20.9°C
Relative Humidity 68.8%

Document 75935599 Report 17 Issue 1 Page 11 of 85
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227 Test Results

Bluetooth, Number of Hopping Channels Results

Number of Hopping Channels: 79

Bluetooth, Segment 1, Number of Hopping Channels Plot

Il Keyimght Spextium Anslyzes - Swept SA

Marker 1 2.404897000000 GHz ) Avg Type: Log-Pwr
PHO: Wide -+— 17ig: Free Run Avg|Hold: 1600/1500
IFGain:Low Atten: 10 dB

Ref Offset 21.2 dB
Ref 20.00 dBm

Start 2.40000 GHz Stop 2.42950 GHz
#Res BW 240 kHz #VBW 750 kHz Sweep 1.000 ms (1001 pts)

STATUS
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Bluetooth, Segment 2, Number of Hopping Channels Plot

Il Keyimght Spextium Anslyzes - Swept SA

Marker 1 2.432200000000 GHz _ Avg Type: Log-Pwr
PNO: Wide —+—  Trig: Free Run Avg|Hold: 1600/1500

IFGain:Low Atten: 10 dB

Ref Offset 21.2 dB Mkr1 2.432 200 GHz

Ref 20.00 dBm 4.448 dBm

Start 2.42950 GHz Stop 2.45650 GHz
#Res BW 240 kHz #VBW 750 kHz Sweep 1.000 ms (1001 pts)

(=) STATUS

Il Keyimght Spextium Anslyzes - Swept SA

Marker 1 2.462035000000 GHz ) “Avg Type: Log-Pwr
PNO: Wide —+—  Trig: Free Run Avg|Hold: 1600/1500
IFGain:Low Atten: 10 dB
Ref Offset 21.2 dB Mkr1 2.462 035 GHz

Ref 20.00 dBm 4173 dBm

Start 245650 GHz Stop 2.48350 GHz
#Res BW 240 kHz #VBW 750 kHz Sweep 1.000 ms (1001 pts)

G0 STATUS

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(1)(iii)

2 15 channels
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2.3 FREQUENCY HOPPING SYSTEMS - 20 dB BANDWIDTH
2.31 Specification Reference
FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
2.3.2 Equipment Under Test and Modification State
S/N: IMEI 004401115905206 - Modification State 0
233 Date of Test
19 August 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 6.9.2.
2.3.6 Environmental Conditions
Ambient Temperature 24.7°C
Relative Humidity 59.8%
Document 75935599 Report 17 Issue 1 Page 14 of 85
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Test Results
4.0V DC Supply
Bluetooth, 20 dB Bandwidth Results
2402 MHz 2441 MHz 2480 MHz
Modulation
kHz kHz kHz
GFSK 970.44 972.55 972.10
pi/4 DQPSK 1275.11 1275.88 1276.56
8-DPSK 1265.92 1265.82 1265.87
Bluetooth, 2402 MHz, GFSK, 20 dB Bandwidth Plot
K Keyught Spectrum Anshyzes - Occupied BW GF

‘Cemer Freq 2.402000000 GHz

Ref 20.00 dBm

Occupied Bandwidth
910.77 kHz

IFGaln:Low

Total Power

x dB Ref Pwr

—%—  Trig: Free Run
2Anen: 20 dB

#VBW 91 kHz

11.6 dBm
-20.00 dB

Center Freq: 2402000000 GHz

317 dBm atA

Avg|Hold: 1600/1500

5.6000 kHz

STATUS

Radio Std: None

Radio Device: BTS

10:00:47 AM Aug 19, 2016
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Bluetooth,2402 MHz, pi/4 DQPSK, 20 dB Bandwidth Plot

B Keyssght Spectrum Anshyzer - Occupied BW 5| -k
NSE £X N A 10:00:35 AM Aug 19, 2016
Center Freq: 2402000000 GHz Radio Std: Mone
—p— Trig: Free Run Avg|Hold: 1600/1500
|FGaln:Low 2Atten: 20 dB Radio Device: BTS

‘Span 4.0000 MHz

Ref 20.00 dBm

HiRes BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power 11.0 dBm

1.1674 MHz x dB -20.00 dB
x dB RefPwr 218dBm atA  7.0000 kHz

(=) STATUS

Bluetooth, 2402 MHz, 8-DPSK, 20 dB Bandwidth Plot

B Keyssght Spectrum Anshyzer - Occupied BW 5| -k
NSE:EX N A 10:08:10 AM Aug 19, 2016

Center Freq: 2402000000 GHz Radio Std: Mone

Trig: Free Run Avg|Hold: 1600/1500

|FGaln:Low 2Atten: 20 dB Radio Device: BTS

‘Span 4.0000 MHz

Ref 20.00 dBm

o e
B it

HiRes BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power 11.0 dBm

1.1640 MHz x dB -20.00 dB
x dB RefPwr 256 dBm atA  158.20 kHz

Upper

(=) STATUS

Document 75935599 Report 17 Issue 1 Page 16 of 85
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Bluetooth, 2441 MHz, GFSK, 20 dB Bandwidth Plot

K Keyisght Spectrum Anslyzes - Occupied EW

x dB -20.00 dB

Ref 20.00 dBm

Occupied Bandwidth

Center Freq: 2.441000000 GHz
—%—  Trig: Free Run Avg|Hold: 1600/1500

IFGain:Low 2Atten: 20 dB

#VBW 91 kHz

11.3 dBm
-20.00 dB
288 dBm atA

Total Power
x dB

x dB Ref Pwr 6.6000 kHz

STATUS

=y =
09:41:16 AM Aug 19, 2016
Radio Std: None

Radio Device: BTS

ooy

Bluetooth, 2441 MHz, pi/4 DQPSK, 20 dB Bandwidth Plot

K Keyisght Spectrum Anslyzes - Occupied EW

x dB -20.00 dB

Ref 20.00 dBm

#Res BW 30 kHz

Occupied Bandwidth
1.1688 MHz

Center Freq: 2.441000000 GHz
—%—  Trig: Free Run Avg|Hold: 1600/1500

IFGain:Low 2Atten: 20 dB

#VBW 91 kHz

10.6 dBm
-20.00 dB
1.78 dBm atA

Total Power
x dB

x dB Ref Pwr 4.8000 kHz

Upper

STATUS

==
09:46:18 AM Aug 19, 2016
Radio Std: None

Radio Device: BTS

Document 75935599 Report 17 Issue 1
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Bluetooth, 2441 MHz, 8-DPSK, 20 dB Bandwidth Plot

K Keyisght Spectrum Anslyzes - Occupied EW

x dB -20.00 dB

Ref 20.00 dBm

#Res BW 30 kHz

Occupied Bandwidth
1.1650 MHz

—+—
IFGaln:Low

Total Power
x dB
x dB Ref Pwr

Center Freq: 2.441000000 GHz Radio Std: Mone

——]

09:45:18 AM Aug 19, 2016

Trig: Free Run Avg|Hold: 1600/1500

FAtten: 20 dB

#VBW 91 kHz

10.7 dBm
-20.00 dB
229 dBm atA

Radio Device: BTS

157.40 kHz

STATUS

Bluetooth, 2480 MHz, GFSK, 20 dB Bandwidth Plot

B Keyught Spectrum Analyees - Occupied BW

Center Freq 2.480000000 GHz

. C‘e‘nter Fleq 24&0000000 GH: ) 5 one

.
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Avg|Hold: 15001500
Radio Device: BTS

Ref 20.00 dBm

‘Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
910.98 kHz

Total Power
x dB
x dB Ref Pwr

Document 75935599 Report 17 Issue 1

#VBW 91 kHz

10.9 dBm
-20.00 dB
2.47 dBm

Sweep 35.333 ms

6.4000 kHz

Product Service
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Bluetooth, 2480 MHz, pi/4 DQPSK, 20 dB Bandwidth Plot

K Keyisght Spectrum Anslyzes - Occupied EW

‘Swee Time 5.33 ms

Ref 20.00 dBm

iCenter 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1670 MHz

—+—
IFGaln:Low

Total Power
x dB
x dB Ref Pwr

Center Freq: 2.480000000 GHz

Trig: Free Run
2Anen: 20 dB

Avg|Hold: 1600/1500

#VBW 91 kHz

10.3 dBm
-20.00 dB
1.50 dBm atA

STATUS

6.4000 kHz

=y
10:12:58 AM Aug 19, 2016
Radio Std: None

Radio Device: BTS

Bluetooth, 2480 MHz, 8-DPSK, 20 dB Bandwidth Plot

K Keyisght Spectrum Anslyzes - Occupied EW

‘Swee Time 5.33 ms

Ref 20.00 dBm

iCenter 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1644 MHz

—+—
IFGaln:Low

Total Power
x dB
x dB Ref Pwr

Center Freq: 2.480000000 GHz

Trig: Free Run
2Anen: 20 dB

Avg|Hold: 1600/1500

#VBW 91 kHz

10.4 dBm
-20.00 dB
1.92dBm atA

STATUS

155.40 kHz

10:12:03 &
Radio Std: None

Radio Device: BTS

FCC 47 CFR Part 15, Limit Clause

None specified.

Document 75935599 Report 17 Issue 1
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24 FREQUENCY HOPPING SYSTEMS - CHANNEL SEPARATION

241 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)

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

2.4.3 Date of Test

19 August 2016

244 Test Equipment Used

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

2.4.5 Test Procedure

This test was performed in accordance with ANSI C63.10, clause 7.8.2.

2.4.6 Environmental Conditions

Ambient Temperature 22.6°C
Relative Humidity 67.9%

Document 75935599 Report 17 Issue 1 Page 20 of 85
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24.7 Test Results

4.0V DC Supply

Product Service

Bluetooth, Channel Separation Results

Frequency Hopping
Modulation
MHz
GFSK 1.00185
pi/4 DQPSK 1.00350
8-DPSK 0.84735

Bluetooth, GFSK, Channel Separation Plot

I Keyusght Spectrum Ansbyzer - Swept 54

Marker 1 2.441005600000 GHz

PNO: Wide
IFGain:Low

Ref Offset21.2 dB
Ref 20.00 dBm

Avg Type: Log-Pwr

—#—  Trig: Free Run Avg|Hold: G00/600

Atten: 10 dB

Mkr1 2.441 005 60 GHz|
2.604 dBm

Span 3.000 MHz
Sweep 2.667 ms (20001 pts;

#VBW 1.0 MHz

Document 75935599 Report 17 Issue 1
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Bluetooth, pi’/4 DQPSK, Channel Separation Plot

Il Keyimght Spextium Anslyzes - Swept SA

Marker 1 2.441003950000 GHz ) Avg Type: Log-Pwr
PHO: Wide —+— 1rig: Free Run Avg|Hold: 500/500

IFGain:Low Atten: 10 dB

Ref Offset21.2 dB
Ref 20.00 dBm

‘Center 2.441500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 1.0 MHz Sweep 2.667 ms (20001 pts;

(=) STATUS

Bluetooth, 8-DPSK, Channel Separation Plot

Il Keyimght Spextium Anslyzes - Swept SA

Marker 1 2.441160100000 GHz . ‘Avg Type: Log-Pwr
PHO: Wide Trig: Free Run Avg|Hold: G00/600
|FGaln:Low Atten: 10 dB
Ref Offset 21.2 dB Mkr1 2.441 160 10 GH=z

Ref 20.00 dBm 2.061 dBm

Span 3.000 MHz,
#VBW 1.0 MHz Sweep 2.667 ms (20001 pts,

=

=S D D~ N A PO e T

2,061 dBm|

(=) STATUS
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FCC 47 CFR Part 15, Limit Clause 15.247 (a)(1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the band 2400-2483.5 MHz may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 0.125 W.

Document 75935599 Report 17 Issue 1 Page 23 of 85
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2.5 FREQUENCY HOPPING SYSTEMS - AVERAGE TIME OF OCCUPANCY

251 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)(iii)

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

2.5.3 Date of Test

23 August 2016

254 Test Equipment Used

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

2.5.5 Test Procedure

The test was performed in accordance with ANSI C63.10, clause 7.8.4.

2.5.6 Environmental Conditions

Ambient Temperature 21.0°C
Relative Humidity 65.1%

Document 75935599 Report 17 Issue 1 Page 24 of 85
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257 Test Results
Bluetooth, Average Time of Occupancy Results
Packet Type Dwell Time (ms) Number of Transmissions Average Occupancy Time
(ms)
DH1 0.396 320 126.82
DH3 1.653 149 246.30
DH5 2.902 111 322.12

Bluetooth, DH1, Average Time of Occupancy Plot

MK Keyisght Spectrum Analyzes - Swept SA

Marker 1 A 396.314 ps Trig Delay-100.0 ps Avg Type: Log-Pwr
PNO: Wide —e—  1Tig: Video Avg|Hold: 1001100
IFGaln:Low Atten: 10 dB

3

Ref Offset 21.2 dB ~1 00 “
Ref 20.00 dBm 61.084 dB

i |
it g

Center 2441000000 GHz Span 0 Hz
Res BW (Flattop) 510 kHz #VBW 2.0 MHz Sweep 601.1 ps (20001 pts)

(= STATUS
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Bluetooth, DH1, Total Average Time of Occupancy Plot

o Btz Arabypsin Pl - Foria S 2 444,000,000 Hr

Puws (]

15EE SEEHE LT REEET FEC T T

ime {5}

Bluetooth, DH3, Average Time of Occupancy Plot

Koeyasght Spectrum Anslyzes - Swept SA
Marker 1 A 1.65300 ms Trig Delay-100.0 ps Avg Type: Log-Pwr
PNO: Wide —e—  1Tig: Video Avg|Hold: 1001100
IFGaln:Low Atten: 10 dB

Ref Offset 21.2 dB
Ref 20.00 dBm

B L e B e L e

Center 2441000000 GHz Span 0 Hz
Res BW (Flattop) 510 kHz #VBW 2.0 MHz Sweep 1.900 ms (20001 pts)

(= STATUS
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Bluetooth, DH3, Total Average Time of Occupancy Plot
- : ]
= z P
" ‘ |
1ime {5)
Bluetooth, DH5, Average Time of Occupancy Plot
I Keyusght Spectrum Ansbyzer - Swept 54
Marker 1 A 2.90188 ms Trig Delay-1000 s Avg Type: Log-Pwr
PNO: Wide —e—  Trig: Video Avg|Hold: T&TS
IFGailn:Low Atten: 10 dB
Ref Offset 21.2 dB
Ref 20.00 dBm
Center 2441000000 GHz Span 0 Hz
Res BW (Flattop) 510 kHz #VBW 2.0 MHz Sweep 3.125 ms (20001 pts)
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Bluetooth, DH5, Total Average Time of Occupancy Plot

v [-REERRT noox
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e

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(1)(iii)

Frequency hopping systems operating in the band 2400-2483.5 MHz shall use at least 15
hopping channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping channels
employed. Transmissions on particular hopping frequencies may be avoided or suppressed
provided that a minimum of 15 hopping channels are used.
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2.6.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

COMMERCIAL-IN-CONFIDENCE

MAXIMUM CONDUCTED OUTPUT POWER

Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (b)(3)

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

Date of Test

5 September 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 11.9.1.1.

Environmental Conditions

Ambient Temperature 24.6°C
Relative Humidity 70.5%
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2.6.7 Test Results
4.0V DC Supply
Bluetooth, DH5, Maximum Conducted Output Power Results
2402 MHz 2441 MHz 2480 MHz
dBm mwW dBm mwW dBm mwW
4.875 3.073 4.561 2.858 4.092 2.566

Bluetooth, 2402 MHz, DH5, Maximum Conducted Output Power Plot

B Keypueght Spectium Anshyzes - Swept SA
Marker 12.402102400000 GHz |, R e
IFGain:|L ow Atten: 6 dB

Ref Offset 21 2 dB Mkr1 2.402 102 4 GHz

Ref 13.20 dBm

Center 2.40200 GHz

Document 75935599 Report 17 Issue 1
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Bluetooth, 2441 MHz, DH5, Maximum Conducted Output Power Plot

Il Keyimght Spextium Anslyzes - Swept SA

Marker 1 2.440904000000 GHz ) #Avg Type: RMS
PNO: Fast —»—  Trig: Free Run Avg|Hold: 10001000
IFGain:Low Atten: & dB

Ref Offset 21.2 dB : )
Ref 13.20 dBm 4.561 dBm

Center 244100 GHz Span 32.00 MHz
s BW & MHz VBW 50 MHz Sweep 1.333 ms (10001 pts)

STATUS

Bluetooth, 2480 MHz, DH5, Maximum Conducted Output Power Plot

B Keyusght Spectrum Anshyzes - Swept SA 3 |-

Marker 1 2.479971200000 GHz ) #Avg Type: RMS _
PNO: Fast =+  Trig: Free Run Avg|Hold: 10001000 €
IFGain:Low Atten: & dB DE

Ref Offset 21.2 dB Mkr1 2.479 971 2 GH
Ref 13.20 dEBm

Span 32.00 MHz
VBW 50 MHz Sweep 1.333 ms (10001 pts)

STATUS
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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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2.7 SPURIOUS RADIATED EMISSIONS

271 Specification Reference

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

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

2.7.3 Date of Test

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

2.7.4 Test Equipment Used

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

2.7.5 Test Procedure
Testing was performed in accordance with ANSI C63.10, clause 6.3, 6.5 and 6.6
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.

Only the more stringent limit lines as per 15.209 have been shown on the plots. The peak power
measured in a 100 kHz bandwidth is shown in section 2.9.

2.7.6 Environmental Conditions

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

4.0 V DC Supply
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Bluetooth, 2402 MHz, DH5, 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)
31.116 30.1 -9.9 32.0 -68.0 180 1.00 Vertical
32.183 29.8 -10.2 30.9 -69.1 270 1.00 Horizontal
32.619 29.7 -10.3 30.5 -69.5 270 1.00 Horizontal
815.448 33.2 -12.8 45.7 -154.3 270 1.00 Horizontal
891.580 33.9 -12.1 49.5 -150.5 270 1.00 Horizontal
944.235 33.8 -12.2 49.0 -151.0 270 1.00 Horizontal
Bluetooth, 2402 MHz, DHS5, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
80 __ Radiated Emissions (Field Strength
60
| ]
4
o0
o0
2
0
E
3
% -20|FCC 3m 1509
30M 100M 16
Frequency (Hz)
Document 75935599 Report 17 Issue 1 Page 34 of 85

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

Bluetooth, 2402 MHz, DH5, 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) (dBuVIm) (uV/m) (uV/m)
*No emissions were detected within 10 dB of the limit.
Bluetooth, 2402 MHz, DH5, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 10 kHz 98.91 dBupvV/m
Ref 120 dBpv/m TALt O dB SWT 230 ms 2.402000000 GHz
120 .
110
1 PK
VIEW | oo 1
L To¢
v
(80
FC15C_H2
70
| o ¢
FC15C_A2 ™ albiddidan, Ltk
50 . L s =
gttt " W"“MW“M
I-a0. YAV
FRTPTTI VY PR TR
[—30:
20
Start 1 GHz 200 MHz/ Stop 3 GHz
Date: 24.AUG.2016 22:13:30
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Bluetooth, 2402 MHz, DH5, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot

Date:

Ref

“RBW 1 MHz Marker 1 [T1 ]
“VBW 50 kHz 41 .57 dBpv/m
80 dBpv/m “ALT O dB SWT 115 ms 5.903750000 GHz

80

FC15C_ P2

70

I-60.

50

FC15C_A2

ORI e e o e e i e

Start 3 GHz 500 MHz/ Stop 8 GHz

28.AUG.2016 11:46:53

Bluetooth, 2402 MHz, DH5, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot

®
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h
=
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“RBW 1 MHz Marker 1 [T1 ]
*VBW 30 kHz 49.72 dBuv/m
80 dBuV/m “Att O dB SWT 380 ms 16.822500000 GHz

80
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28.AUG.2016 15:53:36
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Bluetooth, 2402 MHz, DH5, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

“RBW 1 MHz Marker 1 [T1 ]
“VBW 100 kHz 49.64 dBuv/m
Ref 88 dBuV/m “Att O dB SWT 80 ms 23.992000000 GHz
FCC_PEAK .
80
1 PK
VIEW [-70
FCC_AVH
2 PK]
MAXH IR T

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 4.SEP.2016 10:38:16
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Bluetooth, 2441 MHz, DH5, 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)
30.922 30.1 -9.9 32.0 -68.0 180 1.00 Vertical
31.649 30.0 -10.0 316 -68.4 0 1.00 Vertical
32.037 29.9 -10.1 31.3 -68.7 90 1.00 Vertical
780.732 329 -13.1 442 -155.8 180 1.00 Vertical
845.576 33.3 -12.7 46.2 -153.8 180 1.00 Vertical
968.625 345 -19.5 53.1 -447.9 180 1.00 Vertical
Bluetooth, 2441 MHz, DH5, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
80 __Radiated Emissions (Field Strength
60
4
®
©
2
0
g
2
%-zo FCC 3m 1509
30M 100M 16
Frequency (Hz)
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Bluetooth, 2441 MHz, DH5, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency | Final Peak | @ Final Peak | © 2
iy Average Angle (°) Height (m) | Polarisation
(MHz) (@BuVIm) | (pvimy | VM) (Wi

*

*No emissions were detected within 10 dBof the limit.

Bluetooth, 2441 MHz, DH5, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot

® “RBW 1 MHz Marker 1 [T1 ]

VBW 10 kHz 100.49 dBpv/m
Ref 120 dBuv/m “Att 0 dB SWT 230 ms 2.441000000 GHz
120 .
110
1 PK 1
VIEW | oo
n TDs
MAXH I
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70,
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20
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Date: 24.AUG.2016 22:28:02

Document 75935599 Report 17 Issue 1 Page 39 of 85

COMMERCIAL-IN-CONFIDENCE



Bluetooth, 2441 MHz, DH5, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot

COMMERCIAL-IN-CONFIDENCE

Ref 80 dBpv/m

“RBW 1 MHz Marker 1 [T1 ]
“VBW 50 kHz 39.93 dBuv/m
“ALT O dB SWT 115 ms 6.682500000 GHz

L

80
FC15C_ P2
70
1 PK
viEw | oo
FC15C_A2

Start 3 GHz

Date: 28.AUG.2016 11:53:12

Bluetooth, 2441 MHz, DH5, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot

500 MHz/ Stop 8 GHz

®

Ref 80 dBupv/m

“RBW 1 MHz Marker 1 [T1 ]
*VBW 30 kHz 49.56 dBuv/m
“Att O dB SWT 380 ms 16.835000000 GHz
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1 GHz/ Stop 18 GHz
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Bluetooth, 2441 MHz, DH5, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

“RBW 1 MHz Marker 1 [T1 ]
“VBW 100 kHz 49.50 dBuv/m
Ref 88 dBuV/m “Att O dB SWT 80 ms 24.224750000 GHz
FCC_PEAK .
80
1 PK
VIEW [-70
FCC_AVH
2 PK]
MAXH IR T

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 4.SEP.2016 10:41:28
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Bluetooth, 2480 MHz, DH5, 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)
30.049 30.3 9.7 327 -67.3 270 1.00 Vertical
30.194 30.4 -9.6 33.1 -66.9 270 1.00 Vertical
33.444 29.7 -10.3 30.5 -69.5 270 1.00 Vertical
752.747 33.0 -13.0 447 -155.3 180 1.00 Vertical
812.645 33.2 -12.8 457 -154.3 90 1.00 Vertical
944.235 33.8 -12.2 49.0 -151.0 90 1.00 Vertical
Bluetooth, 2480 MHz, DHS5, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
80 __Radiated Emissions (Field Strength
60
| ]
4
®
P.o
20
0
E
2
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Bluetooth, 2480 MHz, DH5, 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) (dBuVIm) (uV/m) (uV/m)
*No emissions were detected within 10 dB of the limit.
Bluetooth, 2480 MHz, DH5, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 10 kHz 99.71 dBupvV/m
Ref 120 dBpv/m TALt O dB SWT 230 ms 2.480000000 GHz
120 .
110
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VIEW l_100.
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Start 1 GHz 200 MHz/ Stop 3 GHz
Date: 24.AUG.2016 22:31:51
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Bluetooth, 2480 MHz, DH5, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 50 kHz 40.83 dBuv/m

Ref 80 dBpv/m “ALT O dB SWT 115 ms 5.900000000 GHz

80
FC15C_ P2

70

I-60.

FC15C_A2

50

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 28.AUG.2016 11:59:41

Bluetooth, 2480 MHz, DH5, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 30 kHz 48.73 dBuV/m

Ref 80 dBpvV/m “AtT O dB SWT 380 ms 16.822500000 GHz
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Bluetooth, 2480 MHz, DH5, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

“RBW 1 MHz Marker 1 [T1 ]
“VBW 100 kHz 49.19 dBuv/m
Ref 88 dBuV/m “Att O dB SWT 80 ms 23.932500000 GHz
FCC_PEAK .
rso—
1 PK
VIEW [-70
FCC_AVH
2 PK]
MAXH IR

Start 18 GHz

Date: 4.SEP.2016 10:47:54

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
24 August 2016 & 28 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 6.10.5
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 - 20.9°C
Relative Humidity 65.0 - 69.0%
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2.8.7 Test Results
4.0 V DC Supply
Hopping Mode
Bluetooth, GFSK, Restricted Band Edges Results
2402 MHz 2480 MHz
Measured Frequency 2390 MHz Measured Frequency 2483.5 MHz
dBuV/m dBuV/m
Final Peak Final Average Final Peak Final Average
61.72 46.28 62.12 46.28

Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Peak, Restricted Band

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 61.72 dBpvV/m
Ref 120 dBuv/m “Att 10 dB SWT 20 ms 2.390000000 GHz
120
L110
| 100
TDS
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70
L TR RTINS APV PRV ....’ a0
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20

Center 2.39 GHz 20 MHz/ Span 200 MHz

Date: 28.AUG.2016 08:49:04
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Average, Restricted Band

Edges Plot

® “RBW 1 MHz
*VBW 1 kHz

Ref 120 dBupv/m “AtT 5 dB SWT 230 ms

Marker 1 [T1 ]

47.12 dBpv/m
2.390000000 GHz

110
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Center 2.39 GHz 20 MHz/

Date: 28.AUG.2016 10:15:26

Span 200 MHz

Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, GFSK, Final Peak, Restricted Band

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 62.12 dBuvV/m
Ref 120 dBuv/m ALt 10 dB SWT 20 ms 2.483500000 GHz
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, GFSK, Final Average, Restricted
Band Edges Plot

® “RBW 1 MHz Marker 1 [T1 ]
*VBW 1 kHz 47 .23 dBuv/m
Ref 120 dBuv/m “AtT 5 dB SWT 195 ms 2.483500000 GHz
120
TDS
PA
6DB
—40.
30
<« F:
20
Center 2.4835 GHz 17 MHz/ Span 170 MHz
Date: 28.AUG.2016 09:07:56
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Bluetooth, pi/4 DQPSK, Restricted Band Edges Results
2402 MHz 2480 MHz
Measured Frequency 2390 MHz Measured Frequency 2483.5 MHz
dBuV/m dBuV/m
Final Peak Final Average Final Peak Final Average
62.18 46.27 61.80 46.26

Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, pi/4 DQPSK, Final Peak, Restricted
Band Edges Plot

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 62.18 dBuv/m
Ref 120 dBuv/m “ATL 10 dB SWT 20 ms 2.390000000 GHz
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, Measured Frequency 2390 MHz, pi/4 DQPSK, Final Average, Restricted

Band Edges Plot

120 dBupv/m

“AtT 5 dB

“RBW 1 MHz
“VBW 1 kHz
SWT 230 ms
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[T1 1]
47.09 dBpV/m
2.390000000 GHz
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Center 2.39 GHz

Date: 28.AUG.2016 10:02:20

20 MHz/

Span 200 MHz

Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, pi/4 DQPSK, Final Peak

, Restricted

Band Edges Plot

®

Ref 120 dBpv/m
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“RBW 1 MHz
“VBW 3 MHz
SWT 20 ms
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, pi/4 DQPSK, Final Average,
Restricted Band Edges Plot

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 kHz 47 .16 dBuv/m
Ref 120 dBuV/m “Att 5 dB SWT 195 ms 2.483500000 GHz
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Date: 28.AUG.2016 09:19:59
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Bluetooth, 8-DPSK, Restricted Band Edges Results
2402 MHz 2480 MHz
Measured Frequency 2390 MHz Measured Frequency 2483.5 MHz
dBuV/m dBuV/m
Final Peak Final Average Final Peak Final Average
61.92 46.20 61.48 46.22

Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, 8-DPSK, Final Peak, Restricted Band

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 61.92 dBUV/m
Ref 120 dBupv/m ~ALT 10 dB SWT 20 ms 2.390000000 GHz
120
110
1 PK
MAXH [ )

90

I-80.

FC15C_HR2

|-40

30

20

Center 2.39 GHz 20 MHz/ Span 200 MHz

Date: 28.AUG.2016 10:52:55

Document 75935599 Report 17 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 53 of 85



COMMERCIAL-IN-CONFIDENCE

Product Service

Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, 8-DPSK, Final Average, Restricted

Band Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, 8-DPSK, Final Peak, Restricted Band

Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, 8-DPSK, Final Average, Restricted
Band Edges Plot
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Bluetooth, GFSK, Restricted Band Edges Results
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2402 MHz

2480 MHz,

Measured Frequency 2390 MHz

Measured Frequency 2483.5 MHz

dBuV/m

dBuV/m

Final Peak

Final Average

Final Peak

Final Average

62.06

46.22

61.96

46.46

Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Peak, Restricted Band

Edges Plot
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Average, Restricted Band
Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, GFSK, Final Peak, Restricted Band

Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, GFSK, Final Average, Restricted
Band Edges Plot
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Bluetooth, pi/4 DQPSK, Restricted Band Edges Results
2402 MHz 2480 MHz,
Measured Frequency 2390 MHz Measured Frequency 2483.5 MHz
dBuV/m dBuV/m
Final Peak Final Average Final Peak Final Average
61.42 46.25 61.99 46.48

Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, pi/4 DQPSK, Final Peak, Restricted
Band Edges Plot
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, pi/4 DQPSK, Final Average, Restricted
Band Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, pi/4 DQPSK, Final Peak, Restricted
Band Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, pi/4 DQPSK, Final Average,
Restricted Band Edges Plot
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Bluetooth, 8-DPSK, 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
61.57 46.20 61.54 46.47

Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, 8-DPSK, Final Peak, Restricted Band
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, 8-DPSK, Final Average, Restricted
Band Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, 8-DPSK, Final Peak, Restricted Band
Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, 8-DPSK, Final Average, Restricted
Band Edges Plot
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Remarks

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

Testing was perfomed on the bottom and top channels using GFSK modulation because this
was the modulation which produced the highest level of conducted average power.

Testing was performed on the bottom channel using pi/4 DQPSK modulation because this was
the modulation which produced the widest value of 20 dB bandwidth.

Testing was performed on the top channel using 8-DPSK modulation because this was the
modulation which produced the widest value of 20 dB bandwidth.

FCC 47 CER Part 15, Limit Clause 15.205

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

Restricted Bands of Operation 74 54
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2.9 AUTHORISED BAND EDGES

291 Specification Reference

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

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

2.9.3 Date of Test

24 August 2016 & 28 August 2016

294 Test Equipment Used

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

2.9.5 Test Procedure

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

2.9.6 Environmental Conditions

Ambient Temperature 19.6 - 20.9°C
Relative Humidity 65.0 - 69.0%
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2.9.7 Test Results
4.0 V DC Supply
Hopping Mode

Bluetooth, GFSK, Authorised Band Edges Results

2402 MHz 2480 MHz

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

Final Peak Final Peak

51.71 52.38

Bluetooth, 2402 MHz, Measured Frequency 2400.00 MHz, GFSK, Final Peak, Authorised Band
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, GFSK, Final Peak, Authorised Band
Edges Plot
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&

Product Service

2402 MHz

2480 MHz

Measured Frequency 2400.00 MHz

Measured Frequency 2483.50 MHz

dBuV/m dBuV/m
Final Peak Final Peak
52.96 51.56

Bluetooth, 2402 MHz, Measured Frequency 2400.00 MHz, pi/4 DQPSK, Final Peak, Authorised

Band Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, pi/4 DQPSK, Final Peak, Authorised
Band Edges Plot
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2402 MHz

2480 MHz

Measured Frequency 2400.00 MHz

Measured Frequency 2483.50 MHz

dBuV/m dBuV/m
Final Peak Final Peak
51.48 52.22

Bluetooth, 2402 MHz, Measured Frequency 2400.00 MHz, 8-DPSK, Final Peak, Authorised

Band Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, 8-DPSK, Final Peak, Authorised
Band Edges Plot
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Static Mode

Bluetooth, 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

51.04 51.32

Bluetooth, 2402 MHz, Measured Frequency 2400.00 MHz, GFSK, Final Peak, Authorised Band
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, GFSK, Final Peak, Authorised Band

Edges Plot
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2402 MHz 2480 MHz

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

Final Peak Final Peak

51.42 51.21

Bluetooth, 2402 MHz, Measured Frequency 2400.00 MHz, pi/4 DQPSK, Final Peak, Authorised

Band Edges Plot
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, pi/4 DQPSK, Final Peak, Authorised
Band Edges Plot
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2402 MHz 2480 MHz

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

Final Peak Final Peak

50.99 50.86

Bluetooth, 2402 MHz, Measured Frequency 2400.00 MHz, 8-DPSK, Final Peak, Authorised

Band Edges Plot

@ “RBW 100 kHz

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

Marker 1 [T1 ]
50.99 dBuv/m
2.400000000 GHz

120

110

1 PK

MAXH
100 D1 99-58 dB*

90

P

[-80.

70

30

20

Center 2.4 GHz 1 MHz/

Date: 24.AUG.2016 23:18:10

Document 75935599 Report 17 Issue 1

Span 10 MHz

COMMERCIAL-IN-CONFIDENCE

Page 76 of 85



COMMERCIAL-IN-CONFIDENCE

&

Product Service

Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, 8-DPSK, Final Peak, Authorised
Band Edges Plot
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Remark

Testing was perfomed on the bottom and top channels using GFSK modulation because this
was the modulation which produced the highest level of conducted average power.

Testing was performed on the bottom channel using pi/4 DQPSK modulation because this was
the modulation which produced the widest value of 20 dB bandwidth.

Testing was performed on the top channel using 8-DPSK modulation because this was the
modulation which produced the widest value of 20 dB bandwidth.

FCC 47 CFER 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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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
Period Due
(months)
Section 2.1 — AC Line Conducted Emissions
LISN Rohde & Schwarz ESH2-Z5 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- 4517 12 16-Feb-2017
78.8-SMS
Section 2.2 - Frequency Hopping Systems - Number of Hopping Channels
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 4393 6 3-Sep-2016
1200-0408-0601
Hygropalm Temperature Rotronic HP21 4410 12 27-Apr-2017
and Humidity Meter
1 metre K-Type Cable Florida Labs KMS-180SP- 4519 12 16-Feb-2017
39.4-KMS
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
2 Channel PSU Rohde & Schwarz HMP2020 4735 - TU
Section 2.3 - Frequency Hopping Systems - 20 dB Bandwidth
Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016
Hygrometer Rotronic 1-1000 3220 12 23-Aug-2017
Frequency Standard Spectracom Secure Sync 4393 6 3-Sep-2016
1200-0408-0601
2 metre SMA Cable Florida Labs SMS-235SP- 4518 12 16-Feb-2017
78.8-SMS
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
Section 2.4 - Frequency Hopping Systems - Channel Separation
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 4393 6 3-Sep-2016
1200-0408-0601
1 metre K-Type Cable Florida Labs KMS-180SP- 4519 12 16-Feb-2017
39.4-KMS
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.5 - Frequency Hopping Systems - Average Time of Occupancy
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 4393 6 3-Sep-2016
1200-0408-0601
1 metre K-Type Cable Florida Labs KMS-180SP- 4519 12 16-Feb-2017
39.4-KMS
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
2 Channel PSU Rohde & Schwarz HMP2020 4735 - TU
Section 2.6 - Maximum Conducted Output Power
Radio Communications Rohde & Schwarz CMU 200 442 12 18-Jan-2017
Test 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 N1911A 3980 12 25-Sep-2016
Technologies
50 MHz-18 GHz Wideband | Agilent N1921A 3982 12 25-Sep-2016
Power Sensor Technologies
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 4393 3-Sep-2016
1200-0408-0601
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
Period Due
(months)

Section 2.7 - 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- Phase One PS04-0087 1534 12 23-Dec-2016
Amplifier
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 APS04-0085 4365 12 6-Oct-2016
Amplifier Technologies
Hygropalm Temperature Rotronic HP21 4410 12 27-Apr-2017
and 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-SMAmM 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 2.8 - 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 Rotronic HP21 4410 12 27-Apr-2017
and 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
Period Due
(months)
Section 2.9 - 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 Rotronic HP21 4410 12 27-Apr-2017
and 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
TU - Traceability Unscheduled
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3.2 MEASUREMENT UNCERTAINTY

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

Test Discipline MU

Frequency Hopping Systems - 20 dB Bandwidth + 16.74 kHz

Frequency Hopping Systems - Number of Hopping Channels -

Frequency Hopping Systems - Average Time of Occupancy -

AC Line Conducted Emissions +3.2dB
Maximum Conducted Output Power +0.70 dB
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
1 GHz to 40 GHz: £ 6.3 dB

Restricted Band Edges

30 MHz to 1 GHz: + 5.1 dB

Spurious Radiated Emissions 1 GHz to 40 GHz: + 6.3 dB

Frequency Hopping Systems - Channel Separation +16.74 kHz
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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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