
 

Document 75923267 Report 02 Issue 2 December 2013 
 

 

 

Report On 

FCC Testing of the  
The Boeing Company Black Smartphone 
In accordance with FCC CFR 47 Part 15C (Bluetooth) 
 
COMMERCIAL-IN-CONFIDENCE 
 
FCC ID: H8V-BLK1



 
TÜV SÜD Product Service, Octagon House, Concorde Way, Segensworth North, 

Fareham, Hampshire, United Kingdom, PO15 5RL 
Tel: +44 (0) 1489 558100.  Website: www.tuv-sud.co.uk 

 

COMMERCIAL-IN-CONFIDENCE 

 
 
 

 Document 75923267 Report 02 Issue 2 Page 1 of 88 
 

COMMERCIAL-IN-CONFIDENCE 
 

 
 
 
 

 
 
 
 

REPORT ON  FCC Testing of the  
The Boeing Company Black Smartphone 
In accordance with FCC CFR 47 Part 15C (Bluetooth) 
 
Document 75923267 Report 02 Issue 2 
 
December 2013 

  
  
PREPARED FOR The Boeing Company 

7700 Boston Blvd 
Springfield 
VA 22153 

PREPARED BY   
 Natalie Bennett 

Senior Administrator (Technical) 

APPROVED BY   
 Mark Jenkins 

Authorised Signatory 

DATED 19 December 2013  
  

This report has been up issued to Issue 2 to amend  
the Applicant Name and Address and Product Name. 

  
ENGINEERING STATEMENT 

The measurements shown in this report were made in accordance with the procedures described on test 
pages. All reported testing was carried out on a sample equipment to demonstrate limited compliance with 
FCC CFR 47 Part 15C. The sample tested was found to comply with the requirements defined in the 
applied rules. 
 
Test Engineer(s); 
 
    
G Lawler  A Galpin 



  
 

Document 75923267 Report 02 Issue 2 Page 2 of 88 
 

COMMERCIAL-IN-CONFIDENCE 
 

COMMERCIAL-IN-CONFIDENCE 

CONTENTS 
 
Section Page No 
 

1  REPORT SUMMARY ................................................................................................................... 3 

1.1  Introduction ................................................................................................................................... 4 
1.2  Brief Summary of Results ............................................................................................................. 5 
1.3  Application Form ........................................................................................................................... 6 
1.4  Product Information .................................................................................................................... 11 
1.5  Test Conditions ........................................................................................................................... 11 
1.6  Deviations from the Standard ..................................................................................................... 11 
1.7  Modification Record .................................................................................................................... 11 

2  TEST DETAILS .......................................................................................................................... 12 

2.1  AC Line Conducted Emissions ................................................................................................... 13 
2.2  Frequency Hopping Systems - 20dB Bandwidth and Channel Separation ................................ 16 
2.3  Frequency Hopping Systems - Channel Dwell Time and Number of Hopping Channels .......... 36 
2.4  Maximum Peak Conducted Output Power ................................................................................. 43 
2.5  EIRP Peak Power ....................................................................................................................... 46 
2.6  Spurious and Band Edge Emissions .......................................................................................... 50 

3  TEST EQUIPMENT USED ......................................................................................................... 83 

3.1  Test Equipment Used ................................................................................................................. 84 
3.2  Measurement Uncertainty .......................................................................................................... 86 

4  ACCREDITATION, DISCLAIMERS AND COPYRIGHT ............................................................ 87 

4.1  Accreditation, Disclaimers and Copyright ................................................................................... 88 
 
 



  
 

Document 75923267 Report 02 Issue 2 Page 3 of 88 
 

COMMERCIAL-IN-CONFIDENCE 
 

COMMERCIAL-IN-CONFIDENCE 

 

SECTION 1 

REPORT SUMMARY 

FCC Testing of the  
The Boeing Company Black Smartphone 

In accordance with FCC CFR 47 Part 15C (Bluetooth) 
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1.1 INTRODUCTION 
 
 
The information contained in this report is intended to show verification of the FCC Testing of 
the The Boeing Company Black Smartphone to the requirements of FCC CFR 47 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 The Boeing Company 

Model Number(s) Black Smartphone 

Serial Number(s) XCV23200791 
XCV23200909 

Number of Samples Tested 2 

Test Specification/Issue/Date FCC CFR 47 Part 15C (2012) 

Incoming Release  
Date 

Application Form 
13 December 2013 

Disposal  
Reference Number 
Date 

Held Pending Disposal 
Not Applicable 
Not Applicable 

Order Number 
Date 

48774 
01 July 2013 

Start of Test 11 August 2013 

Finish of Test 16 August 2013 

Name of Engineer(s) G Lawler 
A Galpin 

Related Document(s) ANSI C63.10: 2009 
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1.2 BRIEF SUMMARY OF RESULTS  
 
 
A brief summary of the tests carried out in accordance with FCC CFR 47 Part 15C is shown below. 
 

Section Spec Clause Test Description Result Comments/Base Standard 

Bluetooth 

2.1 15.207 AC Line Conducted Emissions Pass  

2.2 15.247 (a)(1) Frequency Hopping Systems - 20dB Bandwidth and Channel Separation Pass  

2.3 15.247 (a)(1)(iii) Frequency Hopping Systems - Channel Dwell Time and Number of Hopping Channels Pass  

2.4 15.247 (b)(3) Maximum Peak Conducted Output Power Pass  

2.5 15.247 (b)(4) EIRP Peak Power Pass  

2.6 15.247 (d) Spurious and Band Edge Emissions Pass  

Bluetooth - 2DHx 

2.2 15.247 (a)(1) Frequency Hopping Systems - 20dB Bandwidth and Channel Separation Pass  

2.4 15.247 (b)(3) Maximum Peak Conducted Output Power Pass  

2.6 15.247 (d) Spurious and Band Edge Emissions Pass  

Bluetooth - 3DHx 

2.2 15.247 (a)(1) Frequency Hopping Systems - 20dB Bandwidth and Channel Separation Pass  

2.4 15.247 (b)(3) Maximum Peak Conducted Output Power Pass  

2.6 15.247 (d) Spurious and Band Edge Emissions Pass  
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1.3 APPLICATION FORM 
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1.4 PRODUCT INFORMATION 

1.4.1 Technical Description 

The Equipment Under Test (EUT) was a The Boeing Company Black Smartphone. 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 3.8 V DC supply. 
 
FCC Accreditation 
90987 Octagon House, Fareham Test Laboratory 
 
 

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

1.7 MODIFICATION RECORD  
 
 
Modification 0 - No modifications were made to the test sample during testing. 
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SECTION 2 

TEST DETAILS 

FCC Testing of the  
The Boeing Company Black Smartphone 

In accordance with FCC CFR 47 Part 15C (Bluetooth) 
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2.1 AC LINE CONDUCTED EMISSIONS 

2.1.1 Specification Reference 

FCC CFR 47 Part 15C, Clause 15.207 

2.1.2 Equipment Under Test and Modification State 

Black Smartphone S/N: XCV23200791 - Modification State 0 

2.1.3 Date of Test  

11 August 2013 

2.1.4 Test Equipment Used 

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

2.1.5 Test Procedure 

The EUT is set up on a test table 800mm above a horizontal ground plane. A vertical ground 
plane is also required and is placed 400mm from the EUT. Where a EUT is floor standing it will 
be stood on but insulated from the ground plane by up to 12mm. 
 
The EUT is powered through a Line Impedance Stabilisation Network (LISN) which is bonded to 
the ground plane. The EUT is located so that the distance between the EUT and the LISN is no 
less than 800mm. Where possible the cable between the mains input of the EUT and the LISN 
is 1m. Where this is not possible the cable is non inductively bundled with the bundle not 
exceeding 400mm in length. 
 
A preliminary profile of the Conducted Emissions is obtained over the frequency range 150kHz 
to 30MHz. Any points of interest are noted for formal measurements. 
 
During formal measurements, the measuring receiver is tuned to the emission of interest where 
Quasi – Peak and Average measurements are performed in a 9kHz Video and Resolution 
Bandwidth. 

2.1.6 Environmental Conditions 

Ambient Temperature 23.0C  
Relative Humidity 47.0%  
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2.1.7 Test Results 

Bluetooth 
 
Live Line 

 

 
 

Frequency 
(MHz) 

QP Level 
(dBµV) 

QP Limit 
(dBµV) 

QP Margin 
(dBµV) 

AV Level 
(dBµV) 

AV Limit 
(dBµV) 

AV Margin 
(dBµV) 

0.151 48.4 65.9 -17.5 34.8 55.9 -21.1 

0.178 45.2 64.6 -19.3 31.7 54.6 -22.9 

0.204 42.4 63.5 -21.0 28.8 53.5 -24.7 

0.229 39.9 62.5 -22.6 26.5 52.5 -26.0 

0.254 37.7 61.6 -23.9 24.7 51.6 -26.9 

0.304 35.6 60.1 -24.5 22.5 50.1 -27.6 

 
 
 
 

 
 

Conducted Emissions

150k 1M 10M 30M
Frequency (Hz)

0

10

20

30

40

50

60

70

80

90

100

Le
ve

l (
dB

uV
)

FCC Pt 15B Class B AV Sec 15.107
FCC Pt 15B Class B QP Sec 15.107



  
 

Document 75923267 Report 02 Issue 2 Page 15 of 88 
 

COMMERCIAL-IN-CONFIDENCE 
 

COMMERCIAL-IN-CONFIDENCE 

Neutral Line 
 

  
 

Frequency 
(MHz) 

QP Level 
(dBµV) 

QP Limit 
(dBµV) 

QP Margin 
(dBµV) 

AV Level 
(dBµV) 

AV Limit 
(dBµV) 

AV Margin 
(dBµV) 

0.150 48.5 66.0 -17.5 35.3 56.0 -20.7 

0.176 45.5 64.7 -19.1 32.4 54.7 -22.2 

0.200 42.7 63.6 -20.9 29.0 53.6 -24.6 

0.227 40.2 62.5 -22.4 27.1 52.5 -25.4 

0.253 37.5 61.6 -24.1 26.0 51.6 -25.6 

0.329 34.4 59.5 -25.1 24.8 49.5 -24.7 
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2.2 FREQUENCY HOPPING SYSTEMS - 20DB BANDWIDTH AND CHANNEL SEPARATION 

2.2.1 Specification Reference 

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

2.2.2 Equipment Under Test and Modification State 

Black Smartphone S/N: XCV23200909 - Modification State 0 

2.2.3 Date of Test  

12 August 2013 & 16 August 2013 

2.2.4 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 EUT was transmitted at maximum power via a cable to the Spectrum Analyser.  The 
Analyser settings were adjusted to display the resultant trace on screen.  The peak point of the 
trace was measured and the markers positioned to give the -20dBc points of the displayed 
spectrum. 
 
The EUT was transmitted at maximum power into a Spectrum Analyser.  The trace was set to 
Max Hold to store several adjacent channels on screen.  Using the marker delta function, the 
markers were positioned to show the separation between adjacent channels. 

2.2.6 Environmental Conditions 

Ambient Temperature 22.0 - 22.6C  
Relative Humidity 46.7 - 51.0%  



  
 

Document 75923267 Report 02 Issue 2 Page 17 of 88 
 

COMMERCIAL-IN-CONFIDENCE 
 

COMMERCIAL-IN-CONFIDENCE 

2.2.7 Test Results 

Bluetooth 
 
3.8 V DC Supply 
 
20dB Bandwidth 
 
2402 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

DH1 1020.8 

DH3 1020.8 

DH5 1020.8 

 
DH1 
 

 
  

 A 

Offset  24.6 dB

LVL

SGL

Ref  19.3 dBm Att  20 dB

EXT

200 kHz/Center 2.402 GHz Span 2 MHz

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -19.03 dBm

     2.401489600 GHz

2

Marker 2 [T1 ]

          -17.07 dBm

     2.402510400 GHz

Date:      12.AUG.2013  09:49:20
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DH3 
 

 
 
DH5 
 

 
  

 A 

Offset  24.6 dB

LVL

SGL

Ref  19.3 dBm Att  20 dB

EXT

Center 2.402 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -18.78 dBm

     2.401489600 GHz

2

Marker 2 [T1 ]

          -17.14 dBm

     2.402510400 GHz

Date:      12.AUG.2013  10:40:44

 A 

Offset  24.6 dB

LVL

SGL

Ref  19 dBm Att  20 dB

EXT

Center 2.402 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -18.79 dBm

     2.401489600 GHz

2

Marker 2 [T1 ]

          -17.07 dBm

     2.402510400 GHz

Date:      12.AUG.2013  15:53:30
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2441 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

DH1 1020.8 

DH3 1020.8 

DH5 1024.0 

 
DH1 
 

 
  

 A 

Offset  24.1 dB

LVL

SGL

Ref  19.4 dBm Att  25 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -19.93 dBm

     2.440489600 GHz

2

Marker 2 [T1 ]

          -15.96 dBm

     2.441510400 GHz

Date:      12.AUG.2013  10:31:00
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DH3 
 

 
 
DH5 
 

 
  

 A 

Offset  24.1 dB

LVL

SGL

Ref  18.7 dBm Att  20 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -20.84 dBm

     2.440489600 GHz

2

Marker 2 [T1 ]

          -16.53 dBm

     2.441510400 GHz

Date:      12.AUG.2013  10:55:28

 A 

Offset  24.1 dB

LVL

SGL

Ref  18.7 dBm Att  20 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -21.37 dBm

     2.440489600 GHz

2

Marker 2 [T1 ]

          -19.32 dBm

     2.441513600 GHz

Date:      12.AUG.2013  16:07:58
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2480 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

DH1 1020.8 

DH3 1020.8 

DH5 1024.0 

 
DH1 
 

 
  

 A 

Offset  24.1 dB

LVL

SGL

Ref  19.6 dBm Att  25 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -18.65 dBm

     2.479489600 GHz

2

Marker 2 [T1 ]

          -16.31 dBm

     2.480510400 GHz

Date:      12.AUG.2013  11:01:28
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DH3 
 

 
 
DH5 
 

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

  

 A 

Offset  24.1 dB

LVL

SGL

Ref  19.5 dBm Att  25 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -18.86 dBm

     2.479489600 GHz

2

Marker 2 [T1 ]

          -16.29 dBm

     2.480510400 GHz

Date:      12.AUG.2013  11:02:56

 A 

Offset  24.1 dB

LVL

SGL

Ref  19.3 dBm Att  25 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -19.91 dBm

     2.479489600 GHz

2

Marker 2 [T1 ]

          -19.50 dBm

     2.480513600 GHz

Date:      12.AUG.2013  16:12:44
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Channel Separation 
 
Channel Separation: 1 MHz 
 
 

 
Limit Clause 
 
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.  
 
The system receivers shall have input bandwidths that match the hopping channel bandwidths 
of their corresponding transmitters and shall shift frequencies in synchronization with the 
transmitted signals. 
 
 
 

  

 A 

Offset  24.1 dB

LVL

Ref  19.6 dBm Att  25 dB

EXT

Center 2.441 GHz Span 3.5 MHz350 kHz/

*

*

RBW 30 kHz

VBW 30 kHz

SWT 20 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10
1

Marker 1 [T1 ]

            4.06 dBm

     2.441000000 GHz
2

Marker 2 [T1 ]

            4.00 dBm

     2.442000000 GHz

Date:      12.AUG.2013  10:27:22
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Bluetooth - 2DHx 
 
3.8 V DC Supply 
 
20dB Bandwidth 
 
2402 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

2DH1 1286.4 

2DH3 1324.8 

2DH5 1324.8 

 
2DH1 
 

 
  

 A 

Offset  23.9 dBPOS 15.4 dBm

LVL

SGL

Ref  15.4 dBm Att  20 dB

EXT

Center 2.402 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -28.17 dBm

     2.401336000 GHz

2

Marker 2 [T1 ]

          -26.78 dBm

     2.402622400 GHz

POS 15.4 dBm

Date:      16.AUG.2013  12:48:23
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2DH3 
 

 
 
2DH5 
 

 
  

 A 

Offset  23.9 dB

LVL

SGL

Ref  15.7 dBm Att  20 dB

EXT

Center 2.402 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -27.52 dBm

     2.401336000 GHz

2

Marker 2 [T1 ]

          -25.97 dBm

     2.402660800 GHz

Date:      15.AUG.2013  10:23:40

 A 

Offset  23.9 dBPOS 14.9 dBm

LVL

SGL

Ref  14.9 dBm Att  20 dB

EXT

Center 2.402 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -27.49 dBm

     2.401336000 GHz

2

Marker 2 [T1 ]

          -26.24 dBm

     2.402660800 GHz

POS 14.9 dBm

Date:      15.AUG.2013  10:56:20
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2441 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

2DH1 1283.2 

2DH3 1324.8 

2DH5 1324.8 

 
2DH1 
 

 
  

 A 

Offset  24.5 dB

LVL

SGL

Ref  17.2 dBm Att  20 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -24.96 dBm

     2.440339200 GHz

2

Marker 2 [T1 ]

          -24.48 dBm

     2.441622400 GHz

Date:      16.AUG.2013  12:50:26
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2DH3 
 

 
 
2DH5 
 

 
  

 A 

Offset  24.5 dB

LVL

SGL

Ref  17.6 dBm Att  20 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -24.60 dBm

     2.440339200 GHz

2

Marker 2 [T1 ]

          -25.27 dBm

     2.441664000 GHz

Date:      15.AUG.2013  10:49:53

 A 

Offset  24.5 dBPOS 15.1 dBm

LVL

SGL

Ref  15.1 dBm Att  20 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -24.55 dBm

     2.440339200 GHz

2

Marker 2 [T1 ]

          -25.17 dBm

     2.441664000 GHz

POS 15.1 dBm

Date:      15.AUG.2013  10:58:23
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2480 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

2DH1 1286.4 

2DH3 1328.0 

2DH5 1328.0 

 
2DH1 
 

 
  

 A 

Offset  24 dB

LVL

SGL

Ref  16.8 dBm Att  20 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -26.11 dBm

     2.479336000 GHz

2

Marker 2 [T1 ]

          -25.56 dBm

     2.480622400 GHz

Date:      15.AUG.2013  10:21:31
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2DH3 
 

 
 
2DH5 
 

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

 A 

Offset  24 dB

LVL

SGL

Ref  17 dBm Att  20 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -26.31 dBm

     2.479336000 GHz

2

Marker 2 [T1 ]

          -26.16 dBm

     2.480664000 GHz

Date:      15.AUG.2013  10:51:29

 A 

Offset  24 dBPOS 14.6 dBm

LVL

SGL

Ref  14.6 dBm Att  20 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -26.16 dBm

     2.479336000 GHz

2

Marker 2 [T1 ]

          -26.08 dBm

     2.480664000 GHz

POS 14.6 dBm

Date:      15.AUG.2013  11:00:37
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Bluetooth - 3DHx 
 
3.8 V DC Supply 
 
20dB Bandwidth 
 
2402 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

3DH1 1280.0 

3DH3 1296.0 

3DH5 1296.0 

 
3DH1 
 

 
  

 A 

Offset  23.9 dB

LVL

SGL

Ref  16 dBm Att  20 dB

EXT

Center 2.402 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -26.06 dBm

     2.401368000 GHz

2

Marker 2 [T1 ]

          -25.73 dBm

     2.402648000 GHz

Date:      15.AUG.2013  11:03:05
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3DH3 
 

 
 
3DH5 
 

 
  

 A 

Offset  23.9 dB

LVL

SGL

Ref  15.5 dBm Att  20 dB

EXT

Center 2.402 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -26.47 dBm

     2.401352000 GHz

2

Marker 2 [T1 ]

          -25.70 dBm

     2.402648000 GHz

Date:      15.AUG.2013  11:09:10

 A 

Offset  23.9 dB

LVL

SGL

Ref  16 dBm Att  20 dB

EXT

Center 2.402 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -26.38 dBm

     2.401352000 GHz

2

Marker 2 [T1 ]

          -25.56 dBm

     2.402648000 GHz

Date:      15.AUG.2013  11:14:58
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2441 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

3DH1 1280.0 

3DH3 1296.0 

3DH5 1318.4 

 
3DH1 
 

 
  

 A 

Offset  24.5 dB

LVL

SGL

Ref  17.6 dBm Att  20 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -24.51 dBm

     2.440368000 GHz

2

Marker 2 [T1 ]

          -24.08 dBm

     2.441648000 GHz

Date:      15.AUG.2013  11:05:35
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3DH3 
 

 
 
3DH5 
 

 
  

 A 

Offset  24.5 dB

LVL

SGL

Ref  16.5 dBm Att  20 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -24.99 dBm

     2.440352000 GHz

2

Marker 2 [T1 ]

          -24.08 dBm

     2.441648000 GHz

Date:      15.AUG.2013  11:11:25

 A 

Offset  24.5 dB

LVL

SGL

Ref  17.7 dBm Att  20 dB

EXT

Center 2.441 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -24.04 dBm

     2.440329600 GHz

2

Marker 2 [T1 ]

          -24.10 dBm

     2.441648000 GHz

Date:      15.AUG.2013  11:17:07
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2480 MHz 
 

Data Rate (Mbps) 20dB Bandwidth (kHz) 

3DH1 1241.6 

3DH3 1315.2 

3DH5 1324.8 

 
3DH1 
 

 
  

 A 

Offset  24 dB

LVL

SGL

Ref  16.7 dBm Att  20 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -25.59 dBm

     2.479406400 GHz

2

Marker 2 [T1 ]

          -25.20 dBm

     2.480648000 GHz

Date:      15.AUG.2013  11:07:09



  
 

Document 75923267 Report 02 Issue 2 Page 35 of 88 
 

COMMERCIAL-IN-CONFIDENCE 
 

COMMERCIAL-IN-CONFIDENCE 

3DH3 
 

 
 
3DH5 
 

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

 A 

Offset  24 dB

LVL

SGL

Ref  16.8 dBm Att  20 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK

MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -24.67 dBm

     2.479332800 GHz

2

Marker 2 [T1 ]

          -24.99 dBm

     2.480648000 GHz

Date:      15.AUG.2013  11:12:54

 A 

Offset  24 dB

LVL

SGL

Ref  14.8 dBm Att  20 dB

EXT

Center 2.48 GHz Span 2 MHz200 kHz/

*

*

RBW 10 kHz

VBW 30 kHz

SWT 80 ms

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   500 of   500

1

Marker 1 [T1 ]

          -25.55 dBm

     2.479326400 GHz

2

Marker 2 [T1 ]

          -25.90 dBm

     2.480651200 GHz

Date:      15.AUG.2013  11:18:40
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2.3 FREQUENCY HOPPING SYSTEMS - CHANNEL DWELL TIME AND NUMBER OF HOPPING 
CHANNELS 

2.3.1 Specification Reference 

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

2.3.2 Equipment Under Test and Modification State 

Black Smartphone S/N: XCV23200909 - Modification State 0 

2.3.3 Date of Test  

12 August 2013 & 16 August 2013 

2.3.4 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 

DH1 
 
The Bluetooth system hops at a rate of 1600 times per second.  Thus, this equates to 1600 
timeslots in 1 second.   
 
The DH1 data rate operates on a Transmit on 1 timeslot and Receive on 1 timeslot basis.  Thus, 
in 1 second, there are 800 Transmit timeslots and 800 Receive timeslots. 
 
Thus:   
 
1 Timeslot  =     1    = 625s 
   1600 
 
In 1 transmit timeslot, the transmit on time is only 405s.  220s is reserved as off time for the 
synthesizer to re-tune ready for the next transmit frequency.  The following timeslot is a receive 
slot.  This process continues assuming the data rate remains the same. 
 405s  220s   625s 
 
 
 
 
 
 Transmit Slot   Receive Slot 
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DH1 Timeslot Arrangement Showing One Complete Transmit and Receive Cycle 
 
So, with 800 Tx and 800 Rx timelsots, the transmitter is on for 800 x 405s = 0.324 seconds. 
 
 Total Tx Time On = 0.324  = 4.05ms 
  No of Channels     80 
 
So, in 32 seconds, the transmitter dwell time per channel is: 
 
 32 x 4.05ms = 0.1296 seconds 
 
 
DH3 
 
With data rate DH3, the data payload is higher and can use up to 3 timeslots.  When more than 
one timeslot is used, the frequency does not hop and transmission is continuous on all 3 slots, 
(ie.  no receive slot in-between the 3 transmit slots).  The 220s off time for synthesizer re-
tuning at the end of a slot is only used on the final slot.  Thus, for one cycle, there are 3 transmit 
timeslots.  2 are 625s long and the final slot is transmitting for 405s. 
 
The DH3 data rate operates on a Transmit on 3 timeslots and Receives on 1 timeslot basis, 
(assuming maximum data payload).  The frequency-hopping rate is the same.  Thus, in 1 
second, there are 1200 Transmit timeslots and 400 Receive timeslots. 
 
Thus:   
 
1 Timeslot  =     1    = 625s 
   1600 
 
The first 2 Transmit timeslots are transmitting for the complete 625s.  In the third transmit slot, 
the transmit on time is only 405s.  220s is reserved as off time for the synthesizer to re-tune 
ready for the next transmit frequency.  The following timeslot is a receive slot.  This process 
continues assuming the data rate remains the same. 
 
625s                                                           405s                220s                       625s 
 
 
 
 
 
 Transmit Slot   Transmit Slot      Receive Slot 
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DH3 Timeslot Arrangement Showing One Complete Transmit and Receive Cycle, (Maximum 
Payload) 
 
Thus, the transmitter for one complete transmit and receive cycle would be on for: 
 
 Tx (2 x 625s) + (1 x 405s) = 1.655ms 
 
So:  
 
 800 x 625s = 0.5 seconds 
 400 x 405s = 0.162 seconds 
 
Thus:  0.5 + 0.162 = 0.662 seconds 
 
 Total Tx Time On = 0.662  = 8.275ms 
  No Of Channels    80 
 
So, in 32 seconds, the transmitter dwell time per channel is: 
 
 32 x 8.275ms = 0.2648 seconds 
 
 
DH5 
 
With data rate DH5, the data payload is higher and can use up to 5 timeslots.  When more than 
one timeslot is used, the frequency does not hop and transmission is continuous on all 5 slots, 
(ie.  no receive slot in-between the 5 transmit slots).  The 220s off time for synthesizer re-
tuning at the end of a slot is only used on the final slot.  Thus, for one cycle, there are 5 transmit 
timeslots.  4 are 625s long and the final slot is transmitting for 405s. 
 
The DH5 data rate operates on a Transmit on 5 timeslots and Receives on 1 timeslot basis, 
(assuming maximum data payload).  The frequency-hopping rate is the same.  Thus, in 1 
second, there are 1333.3 Transmit timeslots and 266.7 Receive timeslots. 
 
Thus:   
 
1 Timeslot  =     1    = 625s 
   1600 
 
The first 4 Transmit timeslots are transmitting for the complete 625s.  In the fifth transmit slot, 
the transmit on time is only 405s.  220s is reserved as off time for the synthesizer to re-tune 
ready for the next transmit frequency.  The following timeslot is a receive slot.  This process 
continues assuming the data rate remains the same. 
 
625s        405s    220s  625s 
 
 
  
 
 
Transmit Slot  Transmit Slot    Transmit Slot   Transmit Slot     Transmit Slot   Receive Slot 
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DH5 Timeslot Arrangement Showing One Complete Transmit and Receive Cycle, (Maximum 
Payload) 
 
Thus, the transmitter for one complete transmit and receive cycle would be on for: 
 
Tx (2 x 625s) + (1 x 405s) = 2.905ms 
 
So:  
 
1066.7 x 625s = 0.666 seconds 
266.7   x 405s = 0.108 seconds 
 
Thus:  0.666 + 0.108 = 0.774 seconds 
 
 Total Tx Time On = 0.774  = 9.675ms 
 No Of Channels     80 
 
So, in 32 seconds, the transmitter dwell time per channel is: 
 
32 x 9.675ms = 0.31 seconds 

2.3.6 Environmental Conditions 

Ambient Temperature 22.0 - 22.6C  
Relative Humidity 46.7 - 51.0%  
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2.3.7 Test Results 

Bluetooth 
 
3.8 V DC Supply 
 
Channel Dwell Time 
 
DH1 
 
0.000408 ms 
 
 

 
  

Ref  20.2 dBm Att  25 dB

Offset  24.5 dB2

CLRWR

 A 

SGL

LVL

*

RBW 1 MHz

VBW 1 MHz

TRG

Center 2.441 GHz 500 µs/

SWT 5 ms

EXT

*

1 AP

-70

-60

-50

-40

-30

-20

-10

0

10

20.2

1

Marker 1 [T1 ]

          -33.49 dBm

      -12.000000 µs 

1

Delta 1 [T1 ]

            0.62 dB 

      408.000000 µs 

Date:      16.AUG.2013  10:33:38
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DH3 
 
0.001664 ms 
 
 

 
 
DH5 
 
0.002916667 ms 
 
 

 
  

Ref  19.7 dBm Att  25 dB

Offset  24.5 dB

CLRWR

 A 

SGL

LVL

*

RBW 1 MHz

VBW 1 MHz

TRG

Center 2.441 GHz 500 µs/

SWT 5 ms

EXT

*

1 AP

-80

-70

-60

-50

-40

-30

-20

-10

0

10

1

Marker 1 [T1 ]

          -34.58 dBm

      -12.000000 µs 

1

Delta 1 [T1 ]

            0.00 dB 

        1.664000 ms 

Date:      16.AUG.2013  10:35:07

Ref  19.9 dBm Att  25 dB

Offset  24.5 dB

CLRWR

 A 

SGL

LVL

*

RBW 1 MHz

VBW 1 MHz

TRG

Center 2.441 GHz 500 µs/

SWT 5 ms

EXT

1 AP

PRN

-80.1

-70

-60

-50

-40

-30

-20

-10

0

10

1

Marker 1 [T1 ]

          -32.98 dBm

      -11.217949 µs 

1

Delta 1 [T1 ]

           -3.23 dB 

        2.916667 ms 

Date:      16.AUG.2013  10:53:29
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Limit 
 
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. 
 
Number of Hopping Channels 
 
79 
 
 

 
Limit 
 
≥ 15 channels 
 
 
 

 A 

Offset  24.1 dB

LVL

Ref  19.6 dBm Att  25 dB

EXT

8.2 MHz/Start 2.4 GHz Stop 2.482 GHz

* RBW 30 kHz

SWT 95 ms

* VBW 30 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10
1

Marker 1 [T1 ]

            3.84 dBm

     2.402000000 GHz
2

Marker 2 [T1 ]

            4.67 dBm

     2.480000000 GHz

Date:      12.AUG.2013  10:19:44
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2.4 MAXIMUM PEAK CONDUCTED OUTPUT POWER 

2.4.1 Specification Reference 

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

2.4.2 Equipment Under Test and Modification State 

Black Smartphone S/N: XCV23200909 - Modification State 0 

2.4.3 Date of Test  

12 August 2013 & 16 August 2013 

2.4.4 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 

The EUT was transmitted at maximum power via a cable to the Peak Power Meter.  An offset 
was entered to account for the measurement path loss.  The peak power was measure on 
bottom, middle and top channels and with the results recorded in the following tables. 

2.4.6 Environmental Conditions 

Ambient Temperature 22.0 - 22.3C  
Relative Humidity 46.7 - 51.0%  
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2.4.7 Test Results 

Bluetooth 
 
3.8 V DC Supply 
 

Packet Type 

Maximum Peak Conducted Output Power 

dBm mW 

2402 MHz 2441 MHz 2480 MHz 2402 MHz 2441 MHz 2480 MHz 

DH1 9.22 9.14 9.35 8.362143306 8.195700116 8.610553114 

DH3 8.93 10.06 9.37 7.819875145 10.13805166 8.643674659 

DH5 8.94 10.03 9.24 7.829334586 10.07517156 8.397636000 

 
Limit Clause 
 
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. 
 
Bluetooth - 2DHx 
 
3.8 V DC Supply 
 

Packet Type 

Maximum Peak Conducted Output Power 

dBm mW 

2402 MHz 2441 MHz 2480 MHz 2402 MHz 2441 MHz 2480 MHz 

2DH1 8.65 9.80 9.06 7.332977374 9.556076483 8.050713691 

2DH3 8.70 9.81 9.05 7.416815967 9.565480044 8.029741235 

2DH5 8.68 9.89 9.00 7.383161222 9.754604665 7.951113391 

 
Limit Clause 
 
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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Bluetooth - 3DHx 
 
3.8 V DC Supply 
 

Packet Type 

Maximum Peak Conducted Output Power 

dBm mW 

2402 MHz 2441 MHz 2480 MHz 2402 MHz 2441 MHz 2480 MHz 

3DH1 9.03 10.11 9.34 7.991282266 10.24686820 8.594216778 

3DH3 8.94 10.22 9.28 7.834160702 10.53037676 8.478768175 

3DH5 9.15 10.22 9.24 8.221519174 10.50753608 8.393880905 

 
Limit Clause 
 
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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2.5 EIRP PEAK POWER 

2.5.1 Specification Reference 

FCC CFR 47 Part 15C, Clause 15.247 (b)(4) 

2.5.2 Equipment Under Test and Modification State 

Black Smartphone S/N: XCV23200791 - Modification State 0 

2.5.3 Date of Test  

11 August 2013 

2.5.4 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 EUT was transmitted at maximum power via a cable to the Spectrum Analyser.  The 
Analyser settings were adjusted to display the resultant trace on screen and a resolution 
bandwidth and video bandwidth of 1 MHz were used to perform the measurement.  The level on 
the spectrum analyser was maximised by rotating the EUT 360° and a height search of the 
measuring antenna.  A substitution was then performed using a substitution antenna and signal 
generator.   
 
This level was maximised by adjusting the height of the measuring antenna once more.  The 
level from the signal generator was then adjusted to achieve the same raw result as with the 
EUT.  This level was then corrected to account for cable loss and antenna factor.  If applicable, 
a peak power analyser was also used to obtain a correction factor for wideband signals such as 
WLAN. 
 
A calculation was then performed to obtain the final figure. 

2.5.6 Environmental Conditions 

Ambient Temperature 23.0C  
Relative Humidity 47.0%  
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2.5.7 Test Results 

Bluetooth 
 
3.8 V DC Supply 
 
2402 MHz 
 

EIRP (dBm) EIRP (mW) 

2.24 1.675 
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2441 MHz 
 

EIRP (dBm) EIRP (mW) 

1.61 1.445 
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2480 MHz 
 

EIRP (dBm) EIRP (mW) 

0.34 1.08 

 
 

 
Limit 
 

EIRP (dBm) EIRP (mW) 

20.97 125 
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2.6 SPURIOUS AND BAND EDGE EMISSIONS 

2.6.1 Specification Reference 

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

2.6.2 Equipment Under Test and Modification State 

Black Smartphone S/N: XCV23200909 - Modification State 0 

2.6.3 Date of Test  

11 August 2013, 15 August 2013 & 16 August 2013 

2.6.4 Test Equipment Used 

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

2.6.5 Test Procedure 

For conducted emissions, the EUT was set to operate at maximum power on the worst case 
data rate.  The test was performed on the bottom, middle and top channels.  The test was 
performed from 9 kHz to 25 GHz.  Firstly, the power of each fundamental frequency was 
measured in 100 kHz bandwidth and this was used to shown a -20 dBc limit line on the trace. 
The measurement path loss in each relevant frequency band was measured and entered a s a 
reference level offset. 
 
For radiated emissions, the test method described above was also used.  However, the 
measurement was performed from 30 MHz to 25 GHz and the path loss is incorporated as a 
transducer factor and entered into the spectrum analyser. 
 
The band edge measurements were performed in accordance with ANSI C63.10, Clause 6.9.3.  
The results were analysed to ensure compliance with restricted bands.  The EUT was set to the 
lowest and highest operating frequencies. 

2.6.6 Environmental Conditions 

Ambient Temperature 22.0 - 23.0C  
Relative Humidity 46.7 - 51.0%  
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2.6.7 Test Results 

Bluetooth 
 
3.8 V DC Supply 
 
Spurious Conducted Emissions 
 
DH3 
 
2402 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  28.1 dB

LVL

Ref  21 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

            7.46 dBm

     2.403849745 GHz

D1 -12.725 dBm

Date:      15.AUG.2013  15:37:02
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4 GHz to 12 GHz 
 

 
 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  25 dBm

SGL

EXT

800 MHz/Start 4 GHz Stop 12 GHz

Att  10 dB*

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

          -28.74 dBm

     7.205128205 GHz

D1 -12.725 dBm

Date:      16.AUG.2013  08:03:21

 A 

Offset  33.5 dB

LVL

Ref  25 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

          -40.10 dBm

    16.000000000 GHz

D1 -12.725 dBm

Date:      16.AUG.2013  08:49:44
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18 GHz to 25 GHz 
 

 
 
2441 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  22.1 dB

LVL

Ref  25 dBm

SGL

EXT

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

          -46.50 dBm

    24.259615385 GHz

D1 -12.725 dBm

Date:      16.AUG.2013  09:47:24

 A 

Offset  28.1 dB

LVL

Ref  19.1 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

            8.38 dBm

     2.442311197 GHz

D1 -11.903 dBm

Date:      15.AUG.2013  15:41:35
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4 GHz to 12 GHz 
 

 
 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  13.1 dBm Att  10 dB

EXT

SGL

800 MHz/Start 4 GHz Stop 12 GHz

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -30.74 dBm

     7.320512821 GHz

D1 -11.903 dBm

Date:      16.AUG.2013  08:07:21

 A 

Offset  33.5 dB

LVL

Ref  13.1 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -37.76 dBm

    14.644230769 GHz

D1 -11.903 dBm

Date:      16.AUG.2013  08:54:53
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18 GHz to 25 GHz 
 

 
 
2480 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  22.1 dB

LVL

Ref  13.1 dBm

EXT

SGL

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200
1

Marker 1 [T1 ]

          -47.99 dBm

    24.820512821 GHz

D1 -11.903 dBm

Date:      16.AUG.2013  09:51:05

 A 

Offset  28.1 dB

LVL

Ref  18.4 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

            8.12 dBm

     2.480772649 GHz

D1 -12.016 dBm

Date:      15.AUG.2013  15:44:22
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4 GHz to 12 GHz 
 

 
 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  13 dBm Att  10 dB

EXT

SGL

800 MHz/Start 4 GHz Stop 12 GHz

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -30.92 dBm

     7.435897436 GHz

D1 -12.016 dBm

Date:      16.AUG.2013  08:10:54

 A 

Offset  33.5 dB

LVL

Ref  13 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -34.52 dBm

    14.875000000 GHz

D1 -12.016 dBm

Date:      16.AUG.2013  08:58:56
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18 GHz to 25 GHz 
 

 
 
Limit Clause 
 
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally 
modulated intentional radiator is operating, the radio frequency power that is produced by the 
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band 
that contains the highest level of the desired power, based on either an RF conducted or a 
radiated measurement, provided the transmitter demonstrates compliance with the peak 
conducted power limits. 
 
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 instead of 20 dB. 
  
 

 A 

Offset  22.1 dB

LVL

Ref  13 dBm

EXT

SGL

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -48.79 dBm

    23.496794872 GHz

D1 -12.016 dBm

Date:      16.AUG.2013  09:54:20
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Spurious Radiated Emissions 
 
2402 MHz 
 
30 MHz to 1 GHz 

 

 
 

Frequency 
(MHz) 

QP Level 
(dBµV/m) 

QP Level 
(µV/m) 

QP Limit 
(dBµV/m) 

QP Limit 
(µV/m) 

QP 
Margin 
(dBµV/m) 

QP 
Margin 
(µV/m) 

Angle 
(Deg) 

Height 
(m) 

Polarity 

31.213 31.1 35.9 40.0 100 -8.9 64.1 180 1.00 Vertical 

32.668 29.7 30.5 40.0 100 -10.3 69.5 180 1.00 Vertical 

35.432 28.3 26.0 40.0 100 -11.7 74.0 180 1.00 Vertical 

789.898 32.6 42.7 46.0 200 -13.4 157.3 180 1.00 Vertical 

852.754 33.2 45.7 46.0 200 -12.8 154.3 180 1.00 Vertical 

934.574 33.9 49.5 46.0 200 -12.1 150.5 180 1.00 Vertical 

 
 
 
 

 
 

  

Radiated Emissions (Field Strength)

30M 100M 1G
Frequency (Hz)

-20

0

20

40

60

80

Le
ve

l (
dB

uV
/m

)

FCC 3m 15.209
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1 GHz to 3 GHz 
 

 
3 GHz to 8 GHz 
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8 GHz to 18 GHz 
 

 
 

18 GHz to 25 GHz 
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2441 MHz 
 
30 MHz to 1 GHz 
 

  
 

Frequency 
(MHz) 

QP Level 
(dBµV/m) 

QP 
Level 
(µV/m) 

QP Limit 
(dBµV/m) 

QP Limit 
(µV/m) 

QP 
Margin 
(dBµV/m) 

QP 
Margin 
(µV/m) 

Angle 
(Deg) 

Height 
(m) 

Polarity 

30.049 31.1 35.9 40.0 100 -8.9 64.1 0 1.00 Vertical 

31.795 30.3 32.7 40.0 100 -9.7 67.3 0 1.00 Vertical 

33.444 29.6 30.2 40.0 100 -10.4 69.8 180 1.00 Vertical 

810.899 33.1 45.2 46.0 200 -12.9 154.8 0 1.00 Vertical 

861.193 33.1 45.2 46.0 200 -12.9 154.8 180 1.00 Vertical 

926.668 34.0 50.1 46.0 200 -12.0 149.9 0 1.00 Vertical 

 
 
 
 
 
 

 
 

  

Radiated Emissions (Field Strength)

30M 100M 1G
Frequency (Hz)

-20

0

20

40

60

80

Le
ve

l (
dB

uV
/m

)

FCC 3m 15.209
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1 GHz to 3 GHz 
 

 
3 GHz to 8 GHz 
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8 GHz to 18 GHz 
 

 
 

18 GHz to 25 GHz 
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2480 MHz 
 
30 MHz to 1 GHz 

 

 
 
 

Frequency 
(MHz) 

QP Level 
(dBµV/m) 

QP 
Level 
(µV/m) 

QP Limit 
(dBµV/m) 

QP 
Limit 
(µV/m) 

QP 
Margin 
(dBµV/m) 

QP 
Margin 
(µV/m) 

Angle 
(Deg) 

Height 
(m) 

Polarity 

30.388 31.0 35.5 40.0 100 -9.0 64.5 180 1.00 Horizontal 

31.504 30.4 33.1 40.0 100 -9.6 66.9 180 1.00 Horizontal 

33.589 29.1 28.5 40.0 100 -10.9 71.5 180 1.00 Vertical 

858.526 33.0 44.7 46.0 200 -13.0 155.3 0 1.00 Horizontal 

908.820 34.2 51.3 46.0 200 -11.8 148.7 180 1.00 Horizontal 

953.343 33.8 49.0 46.0 200 -12.2 151.0 0 1.00 Vertical 

 
 
 
 
 

 
 

  

Radiated Emissions (Field Strength)

30M 100M 1G
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-20
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1 GHz to 3 GHz 
 

 
 

3 GHz to 8 GHz 
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8 GHz to 18 GHz 
 

 
 

18 GHz to 25 GHz 
 

 
 
Limit 
 

Peak (dBµV/m) Average (dBµV/m) 

74.0 54.0 
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Band Edge Emissions 
 
2402 MHz 
 

Polarisation Final Peak (dBµV/m) Final Average (dBµV/m) 

Horizontal 47.88 37.69 
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2480 MHz 
 

Polarisation Final Peak (dBµV/m) Final Average (dBµV/m) 

Horizontal 49.42 38.43 

 
 

 
Limit 
 

Peak (dBµV/m) Average (dBµV/m) 

74.0 54.0 

 
 

  



  
 

Document 75923267 Report 02 Issue 2 Page 69 of 88 
 

COMMERCIAL-IN-CONFIDENCE 
 

COMMERCIAL-IN-CONFIDENCE 

Bluetooth - 2DHx 
 
3.8 V DC Supply 
 
Spurious Conducted Emissions 
 
2DH5 
 
2402 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  28.1 dB

LVL

Ref  14.5 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

            4.34 dBm

     2.403849745 GHz

D1 -15.268 dBm

Date:      15.AUG.2013  15:47:56
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4 GHz to 12 GHz 
 

 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  25 dBm

EXT

SGL

800 MHz/Start 4 GHz Stop 12 GHz

Att  10 dB*

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200 1

Marker 1 [T1 ]

          -33.74 dBm

     7.205128205 GHz

D1 -15.268 dBm

Date:      16.AUG.2013  08:16:41

 A 

Offset  33.5 dB

LVL

Ref  25 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

          -39.96 dBm

    15.576923077 GHz

D1 -15.268 dBm

Date:      16.AUG.2013  09:02:56
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18 GHz to 25 GHz 
 

 
 
2441 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  22.1 dB

LVL

Ref  25 dBm

EXT

SGL

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

          -47.08 dBm

    24.237179487 GHz

D1 -15.268 dBm

Date:      16.AUG.2013  09:58:25

 A 

Offset  28.1 dB

LVL

Ref  15.5 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

            5.97 dBm

     2.442311197 GHz

D1 -14.251 dBm

Date:      15.AUG.2013  15:51:16
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4 GHz to 12 GHz 
 

 
 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  10.7 dBm

EXT

SGL

800 MHz/Start 4 GHz Stop 12 GHz

Att  10 dB*

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -32.03 dBm

     7.320512821 GHz

D1 -14.251 dBm

Date:      16.AUG.2013  08:20:38

 A 

Offset  33.5 dB

LVL

Ref  10.7 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -41.29 dBm

    14.644230769 GHz

D1 -14.251 dBm

Date:      16.AUG.2013  09:05:47
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18 GHz to 25 GHz 
 

 
 
2480 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  22.1 dB

LVL

Ref  25 dBm

EXT

SGL

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

          -46.53 dBm

    24.955128205 GHz

D1 -14.251 dBm

Date:      16.AUG.2013  10:28:33

 A 

Offset  28.1 dB

LVL

Ref  16.9 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

            5.56 dBm

     2.480772649 GHz

D1 -14.215 dBm

Date:      15.AUG.2013  15:55:37
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4 GHz to 12 GHz 
 

 
 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  25 dBm

SGL

EXT

800 MHz/Start 4 GHz Stop 12 GHz

Att  10 dB*

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200 1

Marker 1 [T1 ]

          -31.98 dBm

     7.435897436 GHz

D1 -14.215 dBm

Date:      16.AUG.2013  08:30:29

 A 

Offset  33.5 dB

LVL

Ref  10.8 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -39.44 dBm

    14.875000000 GHz

D1 -14.215 dBm

Date:      16.AUG.2013  09:10:58
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18 GHz to 25 GHz 
 

 
 
Limit Clause 
 
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally 
modulated intentional radiator is operating, the radio frequency power that is produced by the 
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band 
that contains the highest level of the desired power, based on either an RF conducted or a 
radiated measurement, provided the transmitter demonstrates compliance with the peak 
conducted power limits. 
 
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 instead of 20 dB. 
  
 
 
 

  

 A 

Offset  22.1 dB

LVL

Ref  10.8 dBm

EXT

SGL

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200 1

Marker 1 [T1 ]

          -47.72 dBm

    24.988782051 GHz

D1 -14.215 dBm

Date:      16.AUG.2013  10:13:43
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Bluetooth - 3DHx 
 
3.8 V DC Supply 
 
Spurious Conducted Emissions 
 
3DH5 
 
2402 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  28.1 dB

LVL

Ref  14.7 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

            4.43 dBm

     2.403849745 GHz

D1 -15.355 dBm

Date:      15.AUG.2013  15:58:57
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4 GHz to 12 GHz 
 

 
 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  25 dBm

EXT

SGL

800 MHz/Start 4 GHz Stop 12 GHz

Att  10 dB*

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200
1

Marker 1 [T1 ]

          -29.87 dBm

     7.205128205 GHz

D1 -15.355 dBm

Date:      16.AUG.2013  08:36:22

 A 

Offset  33.5 dB

LVL

Ref  25 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

          -40.36 dBm

    16.961538462 GHz

D1 -15.355 dBm

Date:      16.AUG.2013  09:14:07
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18 GHz to 25 GHz 
 

 
 
2441 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  22.1 dB

LVL

Ref  25 dBm

EXT

SGL

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   200 of   200

1

Marker 1 [T1 ]

          -46.24 dBm

    24.887820513 GHz

D1 -15.355 dBm

Date:      16.AUG.2013  10:17:33

 A 

Offset  28.1 dB

LVL

Ref  14.9 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

            6.08 dBm

     2.442311197 GHz

D1 -14.18 dBm

Date:      15.AUG.2013  16:03:21
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4 GHz to 12 GHz 
 

 
 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  10.8 dBm

EXT

SGL

800 MHz/Start 4 GHz Stop 12 GHz

Att  10 dB*

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -32.63 dBm

     7.320512821 GHz

D1 -14.18 dBm

Date:      16.AUG.2013  08:41:47

 A 

Offset  33.5 dB

LVL

Ref  10.8 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -41.94 dBm

    16.086538462 GHz

D1 -14.18 dBm

Date:      16.AUG.2013  09:17:02
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18 GHz to 25 GHz 
 

 
 
2480 MHz 
 
9 kHz to 4 GHz 
 

 
  

 A 

Offset  22.1 dB

LVL

Ref  10.8 dBm

EXT

SGL

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200
1

Marker 1 [T1 ]

          -49.27 dBm

    24.831730769 GHz

D1 -14.18 dBm

Date:      16.AUG.2013  10:20:42

 A 

Offset  28.1 dB

LVL

Ref  16.9 dBm

SGL

EXT

399.9991 MHz/Start 9 kHz Stop 4 GHz

Att  10 dB*

* RBW 100 kHz

SWT 400 ms

* VBW 100 kHz

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

            4.20 dBm

     2.480772649 GHz

D1 -14.163 dBm

Date:      15.AUG.2013  16:06:05
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4 GHz to 12 GHz 
 

 
 
12 GHz to 18 GHz 
 

 
  

 A 

Offset  31.5 dB

LVL

Ref  10.8 dBm

EXT

SGL

800 MHz/Start 4 GHz Stop 12 GHz

Att  10 dB*

RBW 100 kHz

SWT 800 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -32.36 dBm

     7.435897436 GHz

D1 -14.163 dBm

Date:      16.AUG.2013  08:45:32

 A 

Offset  33.5 dB

LVL

Ref  10.8 dBm

EXT

SGL

600 MHz/Start 12 GHz Stop 18 GHz

Att  10 dB*

RBW 100 kHz

SWT 600 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200

1

Marker 1 [T1 ]

          -40.80 dBm

    14.884615385 GHz

D1 -14.163 dBm

Date:      16.AUG.2013  09:20:07
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18 GHz to 25 GHz 
 

 
 
Limit Clause 
 
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally 
modulated intentional radiator is operating, the radio frequency power that is produced by the 
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band 
that contains the highest level of the desired power, based on either an RF conducted or a 
radiated measurement, provided the transmitter demonstrates compliance with the peak 
conducted power limits. 
 
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 instead of 20 dB. 
  
 
 
 

 A 

Offset  22.1 dB

LVL

Ref  10.8 dBm

EXT

SGL

700 MHz/Start 18 GHz Stop 25 GHz

Att  10 dB*

RBW 100 kHz

SWT 700 ms

*

VBW 100 kHz*

1 PK
MAXH

-80

-70

-60

-50

-40

-30

-20

-10

0

10

SWP   200 of   200
1

Marker 1 [T1 ]

          -48.75 dBm

    24.282051282 GHz

D1 -14.163 dBm

Date:      16.AUG.2013  10:24:35
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SECTION 3 

TEST EQUIPMENT USED 

 
 



  
 

Document 75923267 Report 02 Issue 2 Page 84 of 88 
 

COMMERCIAL-IN-CONFIDENCE 
 

COMMERCIAL-IN-CONFIDENCE 

3.1 TEST EQUIPMENT USED 
 
 
List of absolute measuring and other principal items of test equipment. 
 

Instrument Manufacturer Type No. TE No. Calibration 
Period 
(months) 

Calibration Due 

Section 2.1 – AC Line Conducted Emissions
LISN (1 Phase)  Chase MN 2050 336  12  28-Mar-2014  
Screened Room (5)  Rainford Rainford 1545  36  25-Dec-2013  
Transient Limiter  Hewlett Packard 11947A 2377  12  13-Feb-2014  
EMI Test Receiver Rohde & Schwarz ESU40 3506  12  11-Oct-2013  
7m Armoured RF Cable  SSI Cable Corp. 1501-13-13-7m 

WA(-) 
3600  -  TU  

Section 2.2 - Frequency Hopping Systems - 20dB Bandwidth and Channel Separation 
Attenuator (10dB, 10W)  Texscan HFP-50N 468  12  27-Jun-2014  
Attenuator (20dB/ 2W)  Pasternack PE7004-20 489  12  18-Oct-2013  
Spectrum Analyser Rohde & Schwarz FSU26 2747  12  30-Nov-2013  
Combiner/Splitter Weinschel 1506A 3877  12  19-Mar-2014  
P-Series Power Meter  Agilent Technologies N1911A 3980  12  17-Sep-2013  
1 Metre SMA Cable  Rhophase 3PS-1801A-1000-

3PS 
4099  12  26-Oct-2013  

1 Metre N Type Cable  Rhophase NPS-1601A-1000-
NPS 

4103  12  11-Jun-2014  

1 Metre K Type Cable  Rhophase KPS-1501A-1000-
KPS 

4106  12  25-Oct-2013  

Section 2.3- Frequency Hopping Systems - Channel Dwell Time and Number of Hopping Channels 
Attenuator (10dB, 10W)  Texscan HFP-50N 468  12  27-Jun-2014  
Attenuator (20dB/ 2W)  Pasternack PE7004-20 489  12  18-Oct-2013  
Spectrum Analyser Rohde & Schwarz FSU26 2747  12  30-Nov-2013  
Combiner/Splitter Weinschel 1506A 3877  12  19-Mar-2014  
P-Series Power Meter  Agilent Technologies N1911A 3980  12  17-Sep-2013  
1 Metre SMA Cable  Rhophase 3PS-1801A-1000-

3PS 
4099  12  26-Oct-2013  

1 Metre N Type Cable  Rhophase NPS-1601A-1000-
NPS 

4103  12  11-Jun-2014  

1 Metre K Type Cable  Rhophase KPS-1501A-1000-
KPS 

4106  12  25-Oct-2013  

Section 2.4 - Maximum Peak Conducted Output Power
Attenuator (20dB/ 2W)  Pasternack PE7004-20 489  12  18-Oct-2013  
GPS Frequency Standard  Rapco GPS-804/3 1312  6  24-Jan-2014  
Power Supply  Hewlett Packard 6104A 1948  -  TU  
Spectrum Analyser Rohde & Schwarz FSU26 2747  12  30-Nov-2013  
Power Divider  Weinschel 1506A 3345  12  23-May-2014  
P-Series Power Meter  Agilent Technologies N1911A 3980  12  17-Sep-2013  
50 MHz-18 GHz Wideband 
Power Sensor  

Agilent Technologies N1921A  3983  12  17-Sep-2013  

1 Metre SMA Cable  Rhophase 3PS-1801A-1000-
3PS 

4099  12  26-Oct-2013  

1 Metre N Type Cable  Rhophase NPS-1601A-1000-
NPS 

4102  12  11-Jun-2014  
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Instrument Manufacturer Type No. TE No. Calibration 
Period 
(months) 

Calibration Due 

Section 2.5 – EIRP Peak Power 
Antenna (Double Ridge Guide, 
1GHz-18GHz)  

EMCO  3115  234  12  3-Apr-2014  

Antenna (Double Ridge Guide, 
1GHz-18GHz)  

EMCO  3115  235  12  9-Nov-2013  

Signal Generator (10MHz to 
40GHz)  

Rohde & Schwarz SMR40  1002  12  6-Sep-2013  

Screened Room (5)  Rainford Rainford 1545  36  25-Dec-2013  
Turntable Controller  Inn-Co GmbH CO 1000 1606  -  TU  
EMI Test Receiver Rohde & Schwarz ESU40 3506  12  11-Oct-2013  
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916  -  TU  
Mast Controller  maturo Gmbh NCD 3917  -  TU  
Section 2.6- Spurious and Band Edge Emissions
Antenna (Double Ridge Guide)  Link Microtek Ltd AM180HA-K-TU2 230  24  13-Sep-2013  
Antenna (Double Ridge Guide, 
1GHz-18GHz)  

EMCO  3115  234  12  3-Apr-2014  

Antenna (Bilog)  Schaffner CBL6143 287  24  18-Jan-2014  
Communications Tester  Rohde & Schwarz CMU 200 442  12  1-Nov-2013  
Filter (High Pass) Lorch SHP7-7000-SR 566  12  20-Feb-2014  
Pre-Amplifier  Phase One PS04-0086 1533  12  27-Sep-2013  
Pre-Amplifier  Phase One PSO4-0087 1534  12  28-Sep-2013  
Screened Room (5)  Rainford Rainford 1545  36  25-Dec-2013  
Turntable Controller  Inn-Co GmbH CO 1000 1606  -  TU  
Amplifier (1 - 8GHz)  Phase One PS06-0060 3175  12  9-Aug-2014  
Amplifier (8 - 18GHz)  Phase One PS06-0061 3176  12  9-Aug-2014  
EMI Test Receiver Rohde & Schwarz ESU40 3506  12  11-Oct-2013  
3 GHz High Pass Filter  K&L Microwave 11SH10-

3000/X18000-O/O 
3552  12  1-Feb-2014  

10mohm Resistor Cropico RS3 3616  48  12-Mar-2017  
9m RF Cable (N Type)  Rhophase NPS-2303-9000-

NPS 
3791  -  TU  

Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916  -  TU  
Mast Controller  maturo Gmbh NCD 3917  -  TU  
Wideband Radio 
Communication Tester  

Rohde & Schwarz CMW 500  4144  12  17-Jul-2014  

 
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 - 20dB Bandwidth and Channel Separation ± 16.74 kHz 

Frequency Hopping Systems - Channel Dwell Time and Number of Hopping 
Channels 

- 

EIRP Peak Power 
30MHz to 1GHz: ± 5.1 dB  
1GHz to 40GHz: ± 6.3 dB 

Maximum Peak Conducted Output Power ± 0.70 dB 

Spurious and Band Edge Emissions 
30MHz to 1GHz: ± 5.1 dB  
1GHz to 40GHz: ± 6.3 dB 

AC Line Conducted Emissions ± 3.2 dB 
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SECTION 4 

ACCREDITATION, DISCLAIMERS AND COPYRIGHT 
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT 
 
 
 
 
 
 
 

 
 
 
 

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 
TÜV SÜD Product Service 

 
© 2013 TÜV SÜD Product Service 

 


