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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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11 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 1/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 004401115744035
IMEI 004401115743805
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 10792
Date 16 March 2016
Start of Test 18 April 2016
Finish of Test 3 May 2016
Name of Engineer(s) M Choudhury
M Toubella
G Lawler
T Guy
Related Document(s) ANSI C63.10: 2013
Document 75933620 Report 14 Issue 1 Page 4 of 83
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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.
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Section Specification Clause Test Description Result Comments/Base Standard
Bluetooth

2.1 15.207 AC Line Conducted Emissions Pass
2.2 15.247 (a)(1)(iii) Frequency Hopping Systems - Number of Hopping Channels Pass
2.3 15.247 (a)(1) Frequency Hopping Systems - 20 dB Bandwidth Pass
2.4 15.247 (a)(1) Frequency Hopping Systems - Channel Separation Pass
2.5 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 75933620 Report 14 Issue 1
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1.3 PRODUCT TECHNICAL DESCRIPTION
Refer to Model Description APYHRO00235 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 1/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.

15 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 75933620 Report 14 Issue 1 Page 6 of 83
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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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2.1.2

2.1.3

2.14

2.15

2.1.6
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AC LINE CONDUCTED EMISSIONS

Specification Reference

FCC 47 CFR Part 15C, Clause 15.207

Equipment Under Test and Modification State

S/N: IMEI 004401115744035 - Modification State 0

Date of Test

3 May 2016

Test Equipment Used

The maijor 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 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 15.107.
Environmental Conditions

Ambient Temperature 18.2°C
Relative Humidity 33.0%

Document 75933620 Report 14 Issue 1 Page 8 of 83
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2.1.7 Test Results

Bluetooth, Live Line, AC Line Conducted Emissions Result

Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBpV) (dBuV) (dBuV) (dBuV) (dBuVv) (dBuV)
0.150 53.8 66.0 -12.2 35.0 56.0 -21.0
0.246 43.1 61.9 -18.8 25.6 51.9 -26.3
0.551 39.1 56.0 -16.9 27.6 46.0 -18.4
1.126 35.8 56.0 -20.2 23.8 46.0 -22.2
2.002 34.1 56.0 -21.9 23.8 46.0 -22.2
2.143 33.0 56.0 -23.0 22.6 46.0 -23.4

Bluetooth, Live Line, AC Line Conducted Emissions Plot

100 _ Conducted Emissions

70

/1]

)

3

Level (dBuV)

FCC Pt[15B Class B QP Seg 15.10f
0[ECC Pt[15B Class B AV Seq 15.10

150k ™ 10M 30M
Frequency (Hz)
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Bluetooth, Neutral Line, AC Line Conducted Emissions Result
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Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBpV) (dBuv) (dBuV) (dBuV) (dBuVv) (dBpV)
0.150 59.6 66.0 -6.4 39.3 56.0 -16.7
0.170 454 65.0 -19.6 28.1 55.0 -26.9
0.192 53.3 64.0 -10.6 33.3 54.0 -20.7
0.236 445 62.2 -17.8 25.7 52.2 -26.5
0.492 35.9 56.1 -20.2 22.9 46.1 -23.2
2.232 347 56.0 -21.3 21.9 46.0 -24.1
Bluetooth, Neutral Line, AC Line Conducted Emissions Plot
100 __Conducted Emissions
%0
80
70
\
60
T
50
° 0
4
[ . u
30
o
[ ]
P!y b ) | HIL
§ 10
§ FCC Pt|15B Class § QP Seg 15.10f
3 o|FCC Pi15B Class B AV Sed 1510
160k ™ 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*
0.5t05 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

221 Specification Reference

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

2.2.2 Equipment Under Test and Modification State
S/N: IMEI 004401115743805 - Modification State 0

2.2.3 Date of Test

21 April 2016

2.2.4 Test Equipment Used

The maijor 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, clause 7.8.3.

2.2.6 Environmental Conditions

Ambient Temperature 24.2°C
Relative Humidity 26.6%
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2.2.7 Test Results

Bluetooth, Number of Hopping Channels Results

Number of Hopping Channels: 79

Bluetooth, Segment 1, Number of Hopping Channels Plot

BN Keysight Spectrum Analyzer - Swept SA p—
g L RF PRESEL ’ NSE:INT IGN AUT 02:46 2016

Avg Type: Log-Pwr Trace/Detector
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

SelectTrace
Ref Offset 11.5 dB
Ref 11.50 dBm

Trace Average

View Blank

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 300 kHz #VBW 2.0 MHz #Sweep 1.000 ms (1001 pts)

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
23.1 Specification Reference
FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
2.3.2 Equipment Under Test and Modification State
S/N: IMEI 004401115743805 - Modification State 0
2.3.3 Date of Test
21 April 2016
2.3.4 Test Equipment Used
The maijor items of test equipment used for the above tests are identified in Section 3.1.
2.35 Test Procedure
The test was performed in accordance with ANSI C63.10, clause 6.9.2.
2.3.6 Environmental Conditions
Ambient Temperature 24.2°C
Relative Humidity 26.6%
Document 75933620 Report 14 Issue 1 Page 13 of 83
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2.3.7 Test Results
4.0 V DC Supply
Bluetooth, 20 dB Bandwidth Results
2402 MHz 2441 MHz 2480 MHz
Modulation
kHz kHz kHz
GFSK 856.0 856.6 855.7
pi/4 DQPSK 1265.0 1265.0 1203.0
8-DPSK 1251.0 1250.0 1251.0

Bluetooth, 2402 MHz, GFSK, 20 dB Bandwidth Plot

Keytight Spectrum Analyzer - Occupied BW
L -

N

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
C Trig: Free Run Avg|Held:>10/10

#IFGain:Low #Atten: 20 dB

Ref 25.00 dBm

Center 2.402 GHz
#Res BW 20 kHz

Occupied Bandwidth
876.05 kHz

Transmit Freq Error -9.756 kHz
x dB Bandwidth 856.0 kHz

MsG

==
05:01:59 PM Apr 21, 2016 F
Radio Std: None LR,

Radio Device: BTS

Center Freq
2.402000000 GHz

Span 4 MHz

#VBW 62 kHz

Total Power

% of OBW Power
x dB

Sweep 9.6 ms

13.2 dBm

99.00 %
-20.00 dB

STATUS
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Bluetooth,2402 MHz, pi/4 DQPSK, 20 dB Bandwidth Plot

BN Keysight Spectrum Analyzer - Occupied BW =
L 5 05:08:58 PM Apr21, 2016 F
Radio Std: None Lot lotmy

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
Cp. Trig: Free Run Avg[Hold:>1010
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 25.00 dBm

Center Freq
2.402000000 GHz

#VBW 62 kHz

Occupied Bandwidth Total Power 12.1 dBm
1.1701 MHz

Transmit Freq Error -9.991 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.265 MHz x dB -20.00 dB

MSG STATUS

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

BN Keysight Spectrum Analyzer - Oceupied BW = 2
i L [ [ ENSE:IN SLIGN A 05:12:31 PM Apr 21, 2016
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 25.00 dBm

Span 4 MHz
#VBW 62 kHz Sweep 9.6 ms

Occupied Bandwidth Total Power 12.4 dBm
1.1641 MHz

Transmit Freq Error -11.262 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.251 MHz x dB -20.00 dB
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Bluetooth, 2441 MHz, GFSK, 20 dB Bandwidth Plot

BN Keysight Spectrum Analyzer - Occupied BW =
L 5 05:14:10 PM Apr21, 2016 F
Radio Std: None L Lot

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz
Cp. Trig: Free Run Avg[Hold:>1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 25.00 dBm

Center Freq
2.441000000 GHz

#VBW 62 kHz

Occupied Bandwidth Total Power 12.4 dBm
874.95 kHz

Transmit Freq Error -8.168 kHz % of OBW Power 99.00 %

x dB Bandwidth 856.6 kHz x dB -20.00 dB

MSG STATUS

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

BN Keysight Spectrum Analyzer - Oceupied BW =

LA L Li's L. ENSE:IN ALIGN Al 05:22:55 PM Apr21, 2016
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None TracelDetector
Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 25.00 dBm

Span 4 MHz
#VBW 62 kHz Sweep 9.6 ms

Occupied Bandwidth Total Power 11.2 dBm
1.1710 MHz

Transmit Freq Error -9.249 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.265 MHz x dB -20.00 dB
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Bluetooth, 2441 MHz, 8-DPSK, 20 dB Bandwidth Plot

J lmugMSpeclrum.lnalymf Oceupied BW

Cemer Freq 2. 441000000 GHz

[
#IFGain:Low

Center Frtq 2 441000000 G/
Trig: Free Run
#Atten: 20 dB

Ref 25.00 dBm

#VBW 62 kHz

Occupied Bandwidth Total Power

1.1633 MHz
-10.387 kHz
1.250 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

05:24:55 PM Apr 21, 2016
Radio Std: None

TracelDetector

nvelHnld >1010

Radio Device: BTS

Span 4 MHz
Sweep 9.6 ms

11.6 dBm

99.00 %
-20.00 dB

Bluetooth, 2480 MHz, GFSK, 20 dB Bandwidth Plot

J KmugMSpeclrum.lnaw Oceupied BW
L

Cemer Freq 2.480000000 GHz

#IFGain:Low

Center Freq: 2.480000000 GHz
) Trig: Free Run
#Atten: 20 dB

Ref 25.00 dBm

CEn:er 2.48 GHz
#VBW 62 kHz

Total Power

Occupied Bandwidth
875.31 kHz
-10.078 kHz
855.7 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Document 75933620 Report 14 Issue 1

05:27:24 PM Apr 21, 2016

Radio Std: None TracelDetector

AvglHeld:>1010

Radio Device: BTS

Span 4 MHz
Sweep 9.6 ms

12.1 dBm

99.00 %
-20.00 dB
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Bluetooth, 2480 MHz, pi/4 DQPSK, 20 dB Bandwidth Plot

BN Keysight Spectrum Analyzer - Occupied BW
L F C

Center Freq 2.480000000 GHz

[
#IFGain:Low

Center Frtq:.i.HSDODODOD GHz

#Atten: 20 dB

Ref 25.00 dBm

#VBW 62 kHz

Occupied Bandwidth Total Power

1.1318 MHz
-9.688 kHz
1.203 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

H:
Trig: Free Run Avg[Hold:>1010

05:34:49 PM Apr 21, 2016
Radio Std: None

TracelDetector

Radio Device: BTS

Span 4 MHz
Sweep 9.6 ms

13.2 dBm

99.00 %
-20.00 dB

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

BN Keysight Spectrum Analyzer - Oceupied BW
L

Center Freq 2.480000000 GHz

#IFGain:Low

Center Freq: 2.480000000 GHz
Trig: Free Run
#Aten: 20 dB

Ref 25.00 dBm

Center 2.48 GHz
#Res BW 20 kHz

#VBW 62 kHz

Total Power

Occupied Bandwidth
1.1648 MHz
-11.461 kHz
1.251 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

05:37:29 PM Apr21, 2016
3 S Trace/Detector

Radio Std: None

Avg[Hold:>10/10

Radio Device: BTS

Span 4 MHz
Sweep 9.6 ms

11.3 dBm

99.00 %
-20.00 dB

FCC 47 CFR Part 15, Limit Clause

None specified.
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2.4 FREQUENCY HOPPING SYSTEMS - CHANNEL SEPARATION

24.1 Specification Reference

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

2.4.2 Equipment Under Test and Modification State
S/N: IMEI 004401115743805 - Modification State 0

2.4.3 Date of Test

22 April 2016

2.4.4 Test Equipment Used

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

2.4.5 Test Procedure
The test was performed in accordance with ANSI C63.10, clause 7.8.2.
Remarks
For pi/4 DQPSK & 8-DPSK modulations it was not possible to make this measurement with
frequency hopping enabled as the spectral shape means the peaks from each hopping

frequency cannot be differentiated with a single max hold trace. Instead two traces were used,
the first on one hopping frequency and another on an adjacent hopping frequency.

2.4.6 Environmental Conditions

Ambient Temperature 22.2°C
Relative Humidity 26.6%

Document 75933620 Report 14 Issue 1 Page 19 of 83
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Test Results
4.0 V DC Supply

Bluetooth, Channel Separation Results

Product Service

Frequency Hopping
Modulation
MHz
GFSK 1.001
pi/4 DQPSK 1.002
8-DPSK 1.005

Bluetooth, GFSK, Channel Separation Plot

Eeysight Spectrum Analyzer - Swept SA
L R C

: ——
X A NSE-IN ALIGN A 113 , 2016
Marker 1 A 1.001000000 MHz Avg Type: Log-Pwr : |

PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 18 dB SelectM

»
1

Relative To

1 2
I — |

| X Axis Scale

Frequency®
Man

|rm————(
|| Marker Trace
[Trace2, Man Init]

Ref Offset 115 dB AMEkr1 1.0 LL‘JIHZ

Ref 18.50 dBm 23 dB

Center 2.441500 GHz Span 3.000 MHz
#Res BW 30 kHz #VEW 100 kHz Sweep 3.200 ms (1001 pts)

STATUS

Document 75933620 Report 14 Issue 1
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Bluetooth, pi/4 DQPSK, Channel Separation Plot

Il Keytight Spectrum Analyzer - Swept SA
L 5

Marker 1 A 1,00200000 MHz

PNO: Wide )
IFGain:Low

Ref Offset 11.5 dB
Ref 18.50 dBm

Center 2.441500 GHz
#Res BW 30 kHz

v Trig: Free Run
Atten: 18 dB

#VBW 100 kHz

Avg Type: I;og-Pwr
Avg|Hold:> 1001100

11:28:

AMKr1 1.002 MHz

0.154 dB

Span 3.000 MHz

Sweep 3.200 ms (1001 pts)

STATUS

Properties |

Select Mmr.
1

Relative To.
2

(e——
X Axis Scale

Marker Trace
[Trace2, Man Init]

Bluetooth, 8-DPSK, Channel Separation Plot

BB Kieysight Spectrum Anslyzes - Swept SA
» -

Marker 1 A 1.00500000 MHz

PRO: Wide
IFGain:Low

Ref Offset 11.5 dB
Ref 18.50 dBm

Center 2.441500 GHz
#Res BW 30 kHz

y Trig: Free Run
Atten: 18 dB

#VBW 100 kHz

Avg Type: Log-Pwr

Avg|Hold:>100/100

11:38: 2, 2016

AMKr1 1.005 MHz

-0.445 dB

Span 3.000 MHz
Sweep 3.200 ms (1001 pts)

Properties |

Select Mater'
1

Relative TD'
2

X Axis Scale
Frequency®
Man

Marker Trace
[Trace2, Man Init]
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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 75933620 Report 14 Issue 1 Page 22 of 83
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25 FREQUENCY HOPPING SYSTEMS - AVERAGE TIME OF OCCUPANCY

25.1 Specification Reference

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

2.5.2 Equipment Under Test and Modification State
S/N: IMEI 004401115743805 - Modification State 0

2.5.3 Date of Test

22 April 2016

2.5.4 Test Equipment Used

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

255 Test Procedure

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

25.6 Environmental Conditions

Ambient Temperature 22.2°C
Relative Humidity 26.6%
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25.7 Test Results

Bluetooth, Average Time of Occupancy Results

Packet Type Dwell Time (ms) Number of Transmissions Average Occupancy Time
(ms)

DH1 0.391 319 124.729

DH3 1.640 167 273.880

DH5 2.887 102 294.474

Bluetooth, DH1, Average Time of Occupancy Plot

i Kieysight Spectrum Anahyze - Swept SA
® b b :

Marker 1 391.400 us Avg Type: RMS T Peak Search
. == Trig: Video Avg|Hold:>100M100 T
PNO: Fast
IFGain:Low Atten: 22 dB

AMKr1 391.4 ps
Ref Offset 115 dB v
R;f 235.50 dBm -1.563 dB

Next Pk Rig

Center 2.402000000 GHz Span 0 Hz
Res BW (Flattop) 1.0 MHz #VBW 3.0 MHzZ* Sweep 2.000 ms (30001 pts)
MSG STATUS
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Bluetooth, DH1, Total Average Time of Occupancy Plot

Il Keytight Spectrum Analyzer - Swept SA
Rl RE PRESEL | © A NSE:IN ALTGH A
Ref Level 18.50 dBm . Avg Type: Log-Pwr
PNO: Fast —+— 1rig: Free Run
IFGain:Low Atten: 18 dB

Ref Offset 11.5 dB
Ref 18.50 dBm

Meas Results
Peak Table

Center 2.441000000 GHz Span 0 Hz
Res BW (Flattop) 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (40001 pts)

STATUS

Bluetooth, DH3, Average Time of Occupancy Plot

BN Keysight Spectrum Anslyzes - Swept SA

Avg Type: ﬁMs
PNO: Fast L, 1ri0: Video Avg|Hold:>100100
IFGain:Low Atten: 20 dB
Ref Offset 115 dB
Ref 21.50 dBm

Power On»
e o |
Alignments»
|mam————|

1/0 Config»

Center 2.441000000 GHz Span 0 Hz
Res BW (Flattop) 1.0 MHz #VBW 3.0 MHz" Sweep 5.000 ms (40001 pts)
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Bluetooth, DH3, Total Average Time of Occupancy Plot

J ng‘hl Speclrum .lnﬂy:u SmptSA

Ref Level 25 50 dBm . Avg Type: Log-Pwr
PNO: Fast —+— 1rig: Free Run

IFGain:Low Atten: 26 dB

Ref Offset 11.5 dB
Ref 26.50 dBm

Center 2.402000000 GHz
Res BW (Flattop) 1.0 MHz

Span 0 Hz
Sweep 31.60 s (40001 pts)

STATUS

#VBW 3.0 MHz

Amplitude

RefLevel
26.50 dBm

Scale Type
Lin

Bluetooth, DH5, Average Time of Occupancy Plot

] Kmlghl So«lrum an.t,rw Sweept SA

Avg Type: ﬁMS

Marker 1 A 2.88675 ms
AvglHold:>100M00

y Trig: Video

PNO: Fast
' Atten: 20 4B

IFGain:Low

Ref Offset 11.5 dB
Ref 21.50 dBm

Span 0 Hz
Sweep 7.500 ms (40001 pts)

Center 2.441000000 GHz

Res BW (Flattop) 1.0 MHz #VBW 3.0 MHz"
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Bluetooth, DH5, Total Average Time of Occupancy Plot

Keysight Spectrum Analyzes - Swept SA

[ FL [ 01:42:

Ref Level 25.50 dBm ) Avg Type: Log-Pwr
PHO: Fast —+— 171 Free Run
IFGain:Low Atten: 24 dB RefLevel
Ref Offset 11.5 dB 25.50 dBm
Ref 25.50 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW (Flattop) 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (40001 pts)

STATUS

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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26.1

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 004401115743805 - Modification State 0

Date of Test

22 April 2016

Test Equipment Used

&

Product Service

The maijor 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 7.8.5.

Environmental Conditions

Ambient Temperature 22.2°C
Relative Humidity 26.6%
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2.6.7 Test Results

4.0 V DC Supply

Bluetooth, DH5, Maximum Conducted Output Power Results

2402 MHz 2441 MHz 2480 MHz

dBm mW dBm mwW dBm mwW
5.850 3.846 5.204 3.314 4.884 3.079

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

Keysight Spectrum Analyzer - Swept 54 o |- )
W RL SF PRESE T ENSEIN 2L1GN AUT 04:04:15 P —
Avg Type: Log-P T
Center Freq 2.402000000 G B | ree Run . v\;ﬁ“:&fﬂm mv;r
IFGain:Low Atten: 18 dB

o Mkr1 2.401 965 GHz
Ref Offset 115 dB -
Ref 18.00 dBm 5.850 dBm

Center 2.402000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)

usG . 1File <SAAPP PNG> saved STATUS
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Bluetooth, 2441 MHz, DH5, Maximum Conducted Output Power Plot

BN Keysight Spectrum Analyzer - Swept 54

| = |- lmese)
il AL ENSEIN LIGN A 04:50: 2, 2016
Marker 1 A 2.441115000000 GHz Avg Type: Log-Pwr T _

PNO: Fast () 1719: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 18 dB

Next Peak
Ier——
Next Pk Right|
P —|
Next Pk Left|
e |

Marker Delta

offset 1 Mkr1 2.441 115 GHz
Ref 18.00 dBm 5.204 dBm

Center 2.441000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)

BN Keysight Spectrum Analyzer - Swept SA = || ey

i L R NSE:IN IGN A
Marker 1 A 2.480000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast Ly 1rg: Free Run Avg|Hold:>100/100

IFGain:Low = Atten: 18 dB D 4
Mkr1 2.480 000 GHz
Ref 18.00 dBm 4.884 dBm

Center 2.480000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)

M5G 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

2.7.1 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 004401115744035 - Modification State 0

2.7.3 Date of Test

30 April 2016, 1 May 2016, 2 May 2016 & 3 May 2016

2.7.4 Test Equipment Used

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

275 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 using a CISPR average detector as required by ANSI
C63.10, clause 4.1.2.

2.7.6 Environmental Conditions

Ambient Temperature 18.2 - 20.5°C
Relative Humidity 29.0-43.0%
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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) (dBpV/m) (MV/m) (MV/m) ) (m)
32.590 29.2 -10.8 28.8 -71.2 42 1.00 Vertical
59.631 22.0 -18.0 12.6 -87.4 355 1.00 Vertical
113.752 20.6 -22.9 10.7 -139.3 96 1.38 Horizontal
748.320 324 -13.6 41.7 -158.3 189 1.00 Horizontal
821.005 328 -13.2 43.7 -156.3 289 2.08 Horizontal
962.423 33.7 -20.3 48.4 -452.6 293 1.00 Horizontal
Bluetooth, 2402 MHz, DH5, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
80 _ Radiated Emissions (Field Strength
60
| |
%
o
9
20 9 o™
0
E
2
§-2o FCC 3m 15209
30M 100M 16
Frequency (Hz)
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Bluetooth, 2402 MHz, DH5, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak Zi\?;'lage Final Peak Zi\?:rlage Angle (°) Height (m) Polarisation
(MHz) (dBpV/m) (dBuV/m) (uV/m) (WV/m)

*

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

Bluetooth, 2402 MHz, DH5, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot

*REW 1 MHz Marker 1 [T

*VBW 10 kHz
Ref 115 dBuv/m At 0 de SWT 230 m= .402000000 GH
H11 .
Ex
1 PK 100
VIEW
20
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20
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Date: 1.MAY.2016 08:17:38
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Bluetooth, 2402 MHz, DH5, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot

REW 1 MHz Marker 1 [T1 ]
*VBW 50 kHz 41.00 dBuV/m
Ref 80 dBpv/m * Attt 0 de SWT 115 ms 6.028646154 GH=z

80
FC15C_Hz |
Ex

1 PK
VIEW

i

start 3 GHz 500 MHz/ Steop @ GHz

Date: 2.MAY.Z2016 08:57:24

Bluetooth, 2402 MHz, DH5, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Date: 2.MAY.2016 10:09:00
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Bluetooth, 2402 MHz, DH5, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEW 50 kHz 55.69 dBuv/m
Ref 20 dBuv/m * ATt 0 dB * SWT 160 ms 24.641025641 GH=z
20
. =
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IEW | -
o
.

start 18 GHz 700 MHz/ Stop 25 GHz

Date: 3.MAY.2016 17:52:43
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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) (dBpV/m) (dBpV/m) (MV/m) (MV/m) °) (m)

31.019 29.7 -10.3 30.5 -69.5 63 1.00 Horizontal
59.649 24.6 -15.4 17.0 -83.0 101 1.00 Vertical
117.509 21.7 -21.8 12.2 -137.8 265 1.00 Horizontal
762.642 33.1 -12.9 45.2 -154.8 123 1.00 Vertical
869.701 33.2 -12.8 457 -154.3 341 2.21 Vertical
956.659 33.7 -12.3 48.4 -151.6 121 2.88 Vertical

Bluetooth, 2441 MHz, DH5, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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Bluetooth, 2441 MHz, DH5, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak Zi\?;'lage Final Peak Zi\?:rlage Angle (°) Height (m) Polarisation
(MHz) (dBpV/m) (dBuV/m) (uV/m) (WV/m)

*

*No emissions were detected within 10 dBof the limit.

Bluetooth, 2441 MHz, DH5, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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Bluetooth, 2441 MHz, DH5, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot

REW 1 MHz Marker 1 [T1 ]
*VBW 50 kHz 40 .44 dBuV/m
Ref 80 dBpv/m * Attt 0 de SWT 115 ms 7.7192551282 GH=z
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Date: 2.MAY.2016 09:04:43

Bluetooth, 2441 MHz, DH5, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Bluetooth, 2441 MHz, DH5, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

* Attt 0 de *SWT 160 ms 24.4z788

*RBW 1 MHz Marker 1 [T1 ]
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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) (dBuV/m) (uV/m) (MV/m) °) (m)

31.162 29.8 -10.2 30.9 -69.1 150 1.00 Horizontal
59.638 18.8 -21.2 8.7 -91.3 321 1.00 Vertical
112.163 21.0 -22.5 11.2 -138.8 146 1.00 Horizontal
606.917 30.6 -15.4 33.9 -166.1 80 1.00 Vertical
873.200 33.1 -12.9 45.2 -154.8 360 1.00 Horizontal
988.634 34.2 -19.8 51.3 -449.7 0 1.00 Horizontal

Bluetooth, 2480 MHz, DH5, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot

80 _Radiated Emissions (Field Strength

40

2

Level (dBuV/m)

-20 [FCC 3m 15209

Frequency (Hz)

100M

Document 75933620 Report 14 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 41 of 83



COMMERCIAL-IN-CONFIDENCE

&

Product Service

Bluetooth, 2480 MHz, DH5, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak Zi\?;'lage Final Peak Zi\?:rlage Angle (°) Height (m) Polarisation
(MHz) (dBpV/m) (dBuV/m) (uV/m) (WV/m)

*

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

Bluetooth, 2480 MHz, DH5, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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Bluetooth, 2480 MHz, DH5, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot

REW 1 MHz Marker 1 [T1 ]
*VBW 50 kHz 41.61 dBuV/m
Ref 80 dBpv/m * Attt 0 de SWT 115 ms 7.687500000 GHz
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Bluetooth, 2480 MHz, DH5, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Bluetooth, 2480 MHz, DH5, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot
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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 CFR Part 15, Limit Clause 15.205

Peak (dBpV/m)

Average (dBuV/m)

Restricted Bands of Operation

74

54

FCC 47 CFR Part 15, Limit Clause 15.209

Field Strength Measurement

Frequency (MHz) Distance (m)
(MV/m) Average (dBuV/m) Peak (dBuV/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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28.1

2.8.2

2.8.3

2.8.4

2.85

2.8.6

COMMERCIAL-IN-CONFIDENCE

RESTRICTED BAND EDGES

Specification Reference

FCC 47 CFR Part 15C, Clause 15.205

Equipment Under Test and Modification State

S/N: IMEI 004401115744035 - Modification State 0

Date of Test

1 May 2016

Test Equipment Used

&

Product Service

The maijor 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 using a CISPR average detector as required by 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.

Environmental Conditions

Ambient Temperature 20.5°C
Relative Humidity 29.0%
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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
63.53 46.16 62.94 46.29

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

REBW 1 MHz Marker 1 [T
*VBW 3 MHz
Ref 115 dBuv/m Att 10 dB SWT 2.5 ms - 000000 GH

"
f
;

Center 2.39 GHz 20 MHz/ Span 200 MHz

Date: 1.MAY.2016 09:27:57
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Average, Restricted Band
Edges Plot

Ref 115 dBuv/m At 5 de SWT 230 ms 2.390000000 GHz

11

f
|
:

20

Center 2.39 GHz 20 MHz/ Span 200 MHz

Date: 1.MAY.2016 09:33:03

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

*REW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 62.924 dBUV/m
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, GFSK, Final Average, Restricted
Band Edges Plot

*RBW 1 MHz Marker 1 [T
*VEW 1 kHz 47 .22 dBuV/m
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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
62.43 46.17 62.64 46.28

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

Ref 115 dBuv/m At 5 de SWT 230 ms 2.390000000 GHz
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, pi/4 DQPSK, Final Peak, Restricted
Band Edges Plot

* REW 1 MHz Marker 1 [T1 ]
*VEW 3 MH=z 62.64 dBuvV/m
Ref 115 dBpvV/m *Att 10 dB SWT 2.5 m=s 2.483500000 GH=z
|
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R pr W A A A
ezl W
Lo ‘
o
], IL
uai etahets niaatl fhihdiont it
=i
40
30
20
Center 2.4835 GHz 17 MHz/ Span 170 MHz

Date: 1.MAY.2016 10:01:12

Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, pi/4 DQPSK, Final Average,
Restricted Band Edges Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEBW 1 kHz 47 .41 dBuV/m
Ref 115 dBuv/m At 5 de SWT 195 ms 2.483500000 GH=z

|

A
=
a

20

Center 2.4835 GHz 17 MHz/ Span 170 MHz

Date: 1.MAY.2016 10:06:19
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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
63.10 46.17 62.99 46.27

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

Edges Plot
*RBW 1 MHz Mar I 1 [T
*VBW 3 MH=zZ
Ref 115 dBuv/m *Att 10 de SWT 2.5 ms - 000000 GH
|
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pancch RN R P e T
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-
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Center 2.32 GHz 20 MHz/ Span 200 MHz
Date: 1.MAY.Z2016 10:29:13
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, 8-DPSK, Final Average, Restricted
Band Edges Plot

Ref 115 dBuv/m At 5 de SWT 230 ms 2.390000000 GHz
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T
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20

Center 2.39 GHz 20 MHz/ Span 200 MHz

Date: 1.MAY.2016 10:30:45

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

Edges Plot
*REW 1 MHz Marker 1 [T1
*VBW 3 MHzZ 62.99 dBUV/m
Ref 115 dBuvV/m *AtC 10 dB SWT 2.5 ms 2.483500000 GHz
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Center 2.4835 GHz 17 MHz/ Span 170 MHz
Date: 1.MAY.Z2016 10:46:35
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, 8-DPSK, Final Average, Restricted
Band Edges Plot

*RBW 1 MHz Marker 1 [T
*VEW 1 kHz 47 .2 ABuV/m

Ref 115 dBuv/m At 5 de SWT 195 ms 2.483500000 GH=z
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:
mem

40

20

Cente 2.4835 GH 17 MHz/ Span 170 MHz

Date: 1.MAY.2016 10:48:58
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Static 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
63.52 46.09 62.34 46.30

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

REW 1 MHzZ Marker 1 [T
VBW 3 MHz
Ref 115 dBpV/m *Att 10 dB SWT 2.5 ms - 000000 GH
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Average, Restricted Band

Edges Plot

Ref 115 dBuv/m At 5 de

*RBW 1 MHz
*VEW 1 kHz
SWT 50 ms

11

"

70

6o

Fol1sc 2z

50

20

Center 2.39 GHz

Date: 29.APR.Z016 11:21:46

3 MHZ/

Span 30 MHz

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

*RBW 1 MH=z I e 1 [T1 ]
*VEW 3 MHzZ 2.3 d 1V/m
Ref 115 dBpvV/m *Att 10 dB SWT 2.5 ms 48350 GHz
-110 I
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s
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AT GTR TRV | Py FESORETIN PRI T

-20

Center 2.4835 GHz

Date: 29.APR.2016 11:32:0%
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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 .04 dBuV/m
Ref 115 dBuv/m At 5 de SWT 40 ms 2.483500000 GH=z

11

100 /“\

k4 b

Center 2.4835 GHz 1 MHZ/ Span 10 MHz

Date: 29.APR.2Z016 11:29:55
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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
62.91 46.16 62.81 47.12

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

*REW 1 MHzZ Marker 1 [T
VBW 3 MHzZ 1y
Ref 115 dBuv/m Attt 10 ds SWT 2.5 ms - 000000 GH

s
™
—
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, pi/4 DQPSK, Final Average, Restricted
Band Edges Plot

Ref 115 dBuv/m At 5 de SWT 50 ms 2.390000000 GHz

11

k4 b

20

Center 2.39% GHz 3 MHz/ Span 30 MHz

Date: 1.MAY.Z2016 08:33:40

Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, pi/4 DQPSK, Final Peak, Restricted
Band Edges Plot

*REW 1 MHz Marker 1 [T1
*VBW 3 MHz €2.81 dBuUV/m
Ref 115 dBuv/m *ALL 10 dB SWT 2.5 ms 2.483500000 GHz

110 I

100 N

\

k4§

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 1.MAY.Z2016 08:40:23
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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
*VEBW 1 kHz 47 .12 dB
Ref 115 dBuv/m At 5 de SWT 40 ms 2.483500000 GH=z
|
=
100
P
[ / \ ,,,,,
-5
70
e
FC1 2 \
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40
20
Center 2.4835 GHz 1 MHz/ Span 10 MHz
Date: 1.MAY.2016 08:39:33
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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
62.48 46.14 63.64 46.33

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

Edges Plot
*RBW 1 MHz Mar r 1l [T
VBW 3 MH=z 1 AV /
Ref 115 dBuv/m At 10 dB SWT 2.5 ms - 000000 GH
|
II.'.!
100
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=
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Bluetooth, 2402 MHz, Measured Frequency 2390 MHz, 8-DPSK, Final Average, Restricted
Band Edges Plot

Ref 115 dBuv/m At 5 de SWT 50 ms 2.390000000 GHz

11

k4 b

20

Center 2.39% GHz 3 MHz/ Span 30 MHz

Date: 1.MAY.2016 08:55:18

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

Edges Plot
*REW 1 MHz Marker
*VBW 3 MHz /m
Ref 115 dBuvV/m *ALL 10 dB SWT 2.5 ms SHZ
110 I
|n

k4§

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 1.MAY.Z2016 08:47:40
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Bluetooth, 2480 MHz, Measured Frequency 2483.5 MHz, 8-DPSK, Final Average, Restricted

Band Edges Plot

REW 1 MHzZ Marker 1 [T
VBW 1 kHz
SWT 40 ms 483500000 GH

Ref 115 dBpvV/m Att 5 4dp

|
10
ranscH /“—-\

—;C/ \

e

70

FC

. A\

40

30

Center 2.4835 GHz 1 MHz/ Span 10 MHz
Date: 1.MAY.Z2016 0B:48:34
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.

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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29.1

29.2

293

2.9.4

295

2.9.6

COMMERCIAL-IN-CONFIDENCE

AUTHORISED BAND EDGES

Specification Reference

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

Equipment Under Test and Modification State

S/N: IMEI 004401115744035 - Modification State 0

Date of Test

1 May 2016

Test Equipment Used

&

Product Service

The maijor 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 6.10.4

Environmental Conditions

Ambient Temperature 20.5°C
Relative Humidity 29.0%
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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

52.45 52.70

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

Edges Plot
* RBW 100 kH=z Marks Tl 1
*VBW 300 kHz 2 . 4E BuvV/m
Ref 115 dBuV/m *Att 10 dB SWT 45 ms
-110 I
=
= BT—SS—5—F
60
wwmw«www LA
=
|20
Center Z.4 GHz 17 MHz/ Span 170 MHz
Date: 1.MAY.2016 09:27:09
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, GFSK, Final Peak, Authorised Band

Edges Plot
*RBW 100 kHz Marke [T1 1
*VBW 300 kH=z 52.70 Buv/m
Ref 115 dBpv/m * ATt 10 dB SWT 45 m= H
-110 I
IE!
TDS

-20

Center 2.4835 GHz 17 mMHz/ Span 170 MHz

Date: 1.MAY.2016 09:51:25

Document 75933620 Report 14 Issue 1 Page 67 of 83

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

Bluetooth, pi/4 DQPSK, 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

52.87 52.24

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

* RBW 100 KHZ Marker Tl ]
*VBW 300 kHz 3= dBpv/m

Ref 115 dBuVv/m *Att 10 de SWT 45 ms
110 I
=
oo D1 97.87 4B~ | |
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| atm o inAAR A A e SR AR A R A AN VA
=50
40
Center 2.4 GHz 17 MHz/ Span 170 MHz
Date: 1.MAY.2016 10:18:04
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, pi/4 DQPSK, Final Peak, Authorised
Band Edges Plot

*REW 100 kHz Marke
*VBW 300 kHz 52.24 BuvV/m
Ref 115 dBuvV/m * ATt 10 dB SWT 45 ms

-110

e
€T

-20

Center 2.4835 GHz 17 mMHz/ Span 170 MHz

Date: 1.MAY.2016 10:00:17
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Bluetooth, 8-DPSK, 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

52.87 52.86

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

* RBW 100 KHZ Mark Tl ]
*VBW 300 kHz 3= dBpv/m

Ref 115 dBuVv/m *Att 10 de SWT 45 ms
110 I
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o0 D1 27.6 B ™ (NLJ‘ 1 1
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YT TR AT IGY RN PL WPBT WUV SR S e Lo

=50

40

Center 2.4 GHz 17 MHz/ Span 170 MHz
Date: 1.MAY.2016 10:27:42
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, 8-DPSK, Final Peak, Authorised
Band Edges Plot

* RBW 100 kHz Marks [Tl 1
*VBW 300 kHz 52.86 dBpV/m
Ref 115 dBpv/m * ATt 10 dB SWT 45 ms

-110 I

|
%

-20

Center 2.4835 GHz 17 mMHz/ Span 170 MHz

Date: 1.MAY.2016 10:44:36
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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
dBuV/m dBuV/m

Final Peak Final Peak

51.68 51.94

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

Edges Plot
* RBW 100 kHz Marke 1 Tl ]
*VBEW 300 kHz o Y. BuVv/m
Ref 115 P_Eu"v‘,’m ATt 10 4dB SWT 2.5 ms
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Center 2.4 GHz 1 MHz/ span 10 MHz

Date: 29.APR.201€ 11:20:05
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, GFSK, Final Peak, Authorised Band

Edges Plot

Ref 115 dBpv/m

* ATt 10 dB SWT 2.5 ms

* RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 51.94 dBpvV/m
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1 MHz/ Span 10 MHz
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Bluetooth, pi/4 DQPSK, Authorised Band Edges Results
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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
51.98 52.40

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

Band Edges Plot

Ref 115 dBuv/m Attt 10

* RBW 100 KHZ
*VBW 300 kHz
de SWT 2.5 ms
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, pi/4 DQPSK, Final Peak, Authorised
Band Edges Plot

* RBW 100 kHz Marks [Tl 1
*VBW 300 kHz 52.40 dBpV/m

Ref 115 dBuvV/m * ATt 10 dB SWT 2.5 ms H
-110 H
T
ao
TDS

-20

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 1.MAY.2016 08:41:13
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Bluetooth, 8-DPSK, 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
50.08 51.49

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

Band Edges Plot

Ref 115 dBuv/m

* RBW 100 KHZ Mark Tl ]
*VBW 300 kHz 50.08 dBuV/m
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Date: 1.MAY.2016 08:57:
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Bluetooth, 2480 MHz, Measured Frequency 2483.50 MHz, 8-DPSK, Final Peak, Authorised
Band Edges Plot

REW 100 kHz Mar 1 1
VBW 300 kHz 1.49 dBuv/m
Ref 115 dBpV/m Att 10 dB SWT 2.5 ms

11

i
€T

Center 2.4835 GHz 1 MHz/ Span 10 MHz

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 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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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Product Service

Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(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 2377 12 16-Feb-2017
Multimeter Iso-tech IDM101 2417 12 29-Sep-2016
Hygromer Rotronic A1l 2677 12 11-Jun-2016
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(-)
Section 2.2 - Frequency Hopping Systems - Number of Hopping Channels
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
Attenuator (10dB, 50W) Aeroflex / Weinschel 47-10-34 3166 12 16-Sep-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz Z\V-Z54 4368 12 7-Sep-2016
1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4512 12 29-Jan-2017
SMS
EMI Receiver Keysight N9038A MXE 4629 12 3-Sep-2016
Technologies
Section 2.3 - Frequency Hopping Systems - 20 dB Bandwidth
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
Attenuator (10dB, 50W) Aeroflex / Weinschel 47-10-34 3166 12 16-Sep-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz ZV-7254 4368 12 7-Sep-2016
1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4512 12 29-Jan-2017
SMS
EMI Receiver Keysight N9038A MXE 4629 12 3-Sep-2016
Technologies
Section 2.4 - Frequency Hopping Systems - Channel Separation
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
Attenuator (10dB, 50W) Aeroflex / Weinschel 47-10-34 3166 12 16-Sep-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz Z\V-Z54 4368 12 7-Sep-2016
1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4512 12 29-Jan-2017
SMS
EMI Receiver Keysight N9038A MXE 4629 12 3-Sep-2016
Technologies
Section 2.5 - Frequency Hopping Systems - Average Time of Occupancy
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
Attenuator (10dB, 50W) Aeroflex / Weinschel 47-10-34 3166 12 16-Sep-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz ZV-Z254 4368 12 7-Sep-2016
1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4512 12 29-Jan-2017
SMS
EMI Receiver Keysight N9038A MXE 4629 12 3-Sep-2016
Technologies
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.6 - Maximum Conducted Output Power
Multimeter White Gold WG022 190 12 24-Nov-2016
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 30-Oct-2016
Programmable Power Supply Iso-tech IPS 2010 2437 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz Z\V-Z54 4368 12 7-Sep-2016
2 metre SMA Cable Florida Labs SMS-235SP-78.8- 4517 12 16-Feb-2017
SMS
PXA Signal Analyser Keysight N9030A 4653 12 8-Oct-2016

Technologies

Section 2.7 - Spurious Radiated Emissions

Antenna 18-40GHz (Double Q-Par Angus Ltd QSH 180K 1511 24 27-Nov-2016
Ridge Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 30-Jul-2016
18GHz - 40GHz Pre-Amplifier Phase One PS04-0087 1534 12 23-Dec-2016
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Signal Generator (1GHz to Rohde & Schwarz SMR40 1589 12 13-May-2016
40GHz)
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Hygromer Rotronic A1l 2677 12 11-Jun-2016
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
1GHz to 8GHz Low Noise Wright Technologies APS04-0085 4365 12 6-Oct-2016
Amplifier
Suspended Substrate Advance Power 11SH10- 4412 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
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
Hygromer Rotronic A1l 2677 12 11-Jun-2016
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
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 2.9- Authorised Band Edges

Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Hygromer Rotronic A1 2677 12 11-Jun-2016
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
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
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

Product Service

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

Test Discipline MU
Frequency Hopping Systems - 20 dB Bandwidth + 29.95 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

Authorised Band Edges

Conducted: + 3.08 dB
Radiated: 30 MHz to 1 GHz:
Radiated: 1 GHz to 40 GHz:

+51dB
+6.3dB

Restricted Band Edges

30 MHz to 1 GHz: + 5.1 dB
1 GHz to 40 GHz: + 6.3 dB

Spurious Radiated Emissions

30 MHz to 1 GHz: + 5.1 dB
1 GHz to 40 GHz: £ 6.3 dB

Frequency Hopping Systems - Channel Separation

+29.95 kHz
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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Product Service

4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

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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