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SECTION 1

REPORT SUMMARY

FCC and Industry Canada Testing of the Yanfeng Visteon Automotive Electronics Co.,Ltd.
Bluetooth Module of R0-13 BTM01
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11 INTRODUCTION

Product Service

The information contained in this report is intended to show verification of the Yanfeng Visteon
Automotive Electronics Co.,Ltd. Bluetooth Module of RO-13 BTMOL1 to the requirements of FCC
CFR 47 Part 15 and Industry Canada RSS-210.

Objective

Manufacturer

Product Name

Product Type

Serial Number(s)

Software Version
Hardware Version

Number of Samples Tested

Test Specification/Issue/Date

Incoming Release
Date

Order Number
Date

Start of Test

Finish of Test

Name of Engineer(s)

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

Yanfeng Visteon Automotive Electronics Co.,Ltd.

Bluetooth Module of R0-13
BTMO1

ENGINEERING SAMPLE
A05

VPDNMF14E115FAA

1

FCC CFR 47 Part 15: 2012
Industry Canada RSS-210 issue 8: 2010

Declaration of Build Status
19 January 2013

PTP
20 January 2013

21 January 2013

28 January 2013

Y He
X Zhang

This report has been up-issued to Issue 2 due to amend the incorrect version of the

specification using on page 4.
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1.2 BRIEF SUMMARY OF RESULTS
A brief summary of results in accordance with FCC CFR 47 Part 15 and Industry Canada RSS-210.
Configuration 1 - Bluetooth Module of R0-13
Section Spec Clause Test Description Mode Mod State | Result Comments
FCC Part 15 RSS-210
2402 MHz 0 Pass
2.1 15.247(b)(1) Annex 8.4(2) Maximum Peak Output Power 2441 MHz 0 Pass -
2480 MHz 0 Pass
2402 MHz 0 Pass
2.2 15.247(a)(1) Annex 8.1(b) 20dB Bandwidth 2441 MHz 0 Pass -
2480 MHz 0 Pass
2402 MHz 0 Pass
2.3 15.205,15.247(d) Annex 8.5 Band Edge Compliance 2441 MHz 0 N/A -
2480 MHz 0 Pass
2402 MHz 0 Pass
2.4 15.247(d) Annex 8.5 Conducted Spurious Emissions 2441 MHz 0 Pass -
2480 MHz 0 Pass
2402 MHz 0 Pass
25 15.209,15.247(d) 2.5, Annex 8.5 Radiated Spurious Emissions 2441 MHz 0 Pass -
2480 MHz 0 Pass
2.6 15.247(a)(2)(iii) Annex 8.1(d) Channel Dwell Time Hopping 0 Pass -
2.7 15.247(a)(1) Annex 8.1(b) Channel Separation Hopping 0 Pass -
2.8 15.247(a)(2)(iii) Annex 8.1(d) Number of Hopping Channels Hopping 0 Pass -
2.9 15.109 2.3 Receiver Spurious Emissions Receiving 0 Pass -
N/A — Not Applicable
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COMMERCIAL-IN-CONFIDENCE



1.3

COMMERCIAL-IN-CONFIDENCE

DECLARATION OF BUILD STATUS

Product Service

MAIN EUT

Manufacture

Yanfeng Visteon Automotive Electronics Co.,Ltd.

Product Name

Bluetooth Module of R0O-13

Product Type BTMO1

Serial Number ENGINEERING SAMPLE
Radio Access Technology Bluetooth

Hardware Version VPDNMF14E115FAA
Software Version AO05

Operating Frequency

2400MHz to 2483.5MHz

Transfer Rate

1Mbps, 2Mbps, 3Mbps

Number of channel 79

Modulation Type GFSK, m/4DQPSK, 8DPSK

Output Power (dBm) 4dBm

OUTPUT POWER (mW or dBm) 2.51mW / 4dBm

FCCID RQ9BTMO1

ICID 5444A-BTM01

IC Model NO BTMO1

Environment temperature range(s) Minimum Maximum
-35 85

DC Power source 3.3vDC

use and operation)

TECHNICAL DESCRIPTION
(a brief description of the intended

BTMOL1 is a Bluetooth Module. The function of this
Module is to establish Bluetooth communication.

Jiangsu TUV Product Service Ltd. formally certifies that the manufacturer's declaration as
reproduced in this report is a true and accurate record of the original received from the

applicant.
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14 PRODUCT INFORMATION

14.1 Technical Description

The Equipment Under Test (EUT) was a Yanfeng Visteon Automotive Electronics Co.,Ltd.
Bluetooth Module of R0-13 BTMO1 as shown in the photograph below. A full technical
description is held by Yanfeng Visteon Automotive Electronics Co.,Ltd.

The Equipment Under Test (EUT) is shown in the photograph below. A full technical description
can be found in the Manufacturers documentation.

Equipment Under Test
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14.2

143
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1.6

1.7

1.8
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Product Service

Test Configuration

Configuration 1: 2.4GHz Bluetooth Module

Packet type DH5 was found to be representative for all traffic scenarios when different packet
types were tested to find the worst case setting. The settings were used for all measurements if

not otherwise noted.

The EUT was powered by a +3.3VDC Power supply.

Modes of Operation

Modes of operation of the EUT during testing were as follows:

Test Mode 1 — 2402 MHz (Tx)

Test Mode 2 — 2441 MHz (Tx)

Test Mode 3 — 2480 MHz (Tx)

Test Mode 4 — Frequency Hopping (TxX)

Test Mode 5 — 2441MHz (Rx)

Information on the specific test modes utilised are detailed in the test procedure for each
individual test.

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,
test laboratories or an open test area as appropriate.

DEVIATIONS FROM THE STANDARD

No deviations from the applicable test standards or test plan were made during testing.

MODIFICATION RECORD

No modifications were made to the EUT during testing.

ALTERNATIVE TEST SITE
The testing was conducted at following site registrations:

FCC Accreditation 910917:
The State Radio Monitoring Center, N0.80 Beilishi Road Xicheng District Beijing, China.

Industry Canada Accreditation 7308A-1:
The State Radio Monitoring Center, N0.80 Beilishi Road Xicheng District Beijing, China.
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SECTION 2

TEST DETAILS

FCC and Industry Canada Testing of the Yanfeng Visteon Automotive Electronics Co.,Ltd.
Bluetooth Module of R0-13 BTMO01

Document 57013010 Report 01 Issue 2 Page 9 of 53

COMMERCIAL-IN-CONFIDENCE



2.1

2.11

2.1.2

2.1.3

214

2.15

2.16

COMMERCIAL-IN-CONFIDENCE

Product Service

MAXIMUM PEAK OUTPUT POWER

Specification Reference

FCC CFR 47 Part 15, Clause 15.247(b)(1)
Industry Canada RSS-210, Annex 8.4(2)
Equipment Under Test

Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE

Date of Test and Modification State

21 January 2013 — Modification State 0

Test Equipment Used

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15
and Industry Canada RSS-210.

The EUT was connected to the spectrum analyzer via an RF cable. The path loss of the cable
was measured and entered as an offset. The peak level was recorded and compared with the
test limits.

The path loss was measured and entered as a reference level offset.

The test was performed with the EUT in the following configurations and modes of operation:
Configurationl - Mode 1

- Mode 2
- Mode 3

Environmental Conditions

21 January 2013
Ambient Temperature ~ 25.0°C
Relative Humidity 50.0%

Document 57013010 Report 01 Issue 2 Page 10 of 53

COMMERCIAL-IN-CONFIDENCE



2.1.7 Test Results

COMMERCIAL-IN-CONFIDENCE

Product Service

For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry
Canada RSS-210 for Maximum Peak Output Power

The test results are shown below.

Configuration 1 - Mode 1,2 & 3

GFSK

Frequency Path Loss . ] Output Power Output Power

(MH2) (dB) Gain (dB) (dBm) (mW)

2402 1.6 0 6.37 4.34

2441 1.6 0 6.77 4.75

2480 1.6 0 7.01 5.02
T/ADQPSK

Frequency Path Loss . ] Output Power Output Power

(MH2) (dB) Gain (dBi) (dBm) (MW)

2402 1.6 0 5.73 3.74

2441 1.6 0 6.10 4.07

2480 1.6 0 6.25 4.22
8DPSK

Frequency Path Loss . ] Output Power Output Power

(MHz2) (dB) Gain (dBi) (dBm) (mW)

2402 1.6 0 5.84 3.84

2441 1.6 0 6.20 4.17

2480 1.6 0 6.37 4.34
H Limit <30dBm or <1000mW H
Remarks

The EUT does not exceed 1000mW or 30dBm at the measured frequencies.

Document 57013010 Report 01 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 11 of 53



2.2

221

222

2.2.3

224

2.25

2.2.6

COMMERCIAL-IN-CONFIDENCE

Product Service

20DB BANDWIDTH

Specification Reference

FCC CFR 47 Part 15, Clause 15.247(a)(1)
Industry Canada RSS-210, Annex 8.1(b)
Equipment Under Test

Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE

Date of Test and Modification State

21 and 22 January 2013 — Modification State 0

Test Equipment Used

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15
and Industry Canada RSS-210.

Using the spectrum analyzer to test the 20dB bandwidth. Set the
The test was performed with the EUT in the following configurations and modes of operation:
Configuration 1 - Mode 1

- Mode 2
- Mode 3

Environmental Conditions

21 January 2013 22 January 2013
Ambient Temperature  25.0°C 24.0°C
Relative Humidity 50.0% 50.0%
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For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry

Canada RSS-210 for Occupied Bandwidth.

The test results are shown below.

Configuration 1 - Mode 1, 2& 3

GESK

Tt Agilent Spectrum Analyzer - Swept SA
| SENSEINT] ALTGHM AUTO

01:17:45PM Jan 21, 2013

Marker 1 2.402192000000 GHz [ Avg Type: Log-Pwr
Tnput RE . PNO: Far ) Trig:Free Run Avg|Hold:>100/100

r o)
\FGain:Low __ #Atten: 30 dB

Mkr1 2.402 192 GHz

Ref Offset 4.97 dB
Ref 24.97 dBm

| -20.00 dB
—
1.118 MHz

Center 2.402000 GHz

MSG

10.917 dBm

Span 6.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)

EEX

Peak Search
Next Peak|
Next Pk Right
Next PK Left

Marker Delta;

Mkr—CF

More
10of2

Mkr—RefLvi
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Tt Agilent Spectrum Analyzer - Swept SA

PNO: Far )
IFGain:Low

Ref Offset 4.97 dB
Ref 24.97 dBm

Center 2.441000 GHz
#Res BW 100 kHz

MSG

| seNSEINT]

ALTGHM AUTO

" Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.441 030 GHz
11.245 dBm

Span 6.000 MHz
Sweep 1.00 ms (1001 pts)

EEX

Peak Search
Next Peak
Next Pk Right
Next PK Left

Marker Delta;

Mkr—CF

Mkr—RefLvi

Tt Agilent Spectrum Analyzer - Swept SA

| sensean]

ALTGHM AUTO

PNO: Far (,) 1rig:FreeRun

IFGain:Low

Ref Offset 4.97 dB
Ref 24.97 dBm

Center 2.480000 GHz
#Res BW 100 kHz

MSG

#Atten: 30 dB

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.480 036 GHz
11.030 dBm

Span 6.000 MHz
Sweep 1.00 ms (1001 pts)

3]

Peak Search

NextPeak

Next Pk Right

Next Pk Left|

Marker Delta;

Mkr—CF

Mkr—RefLvi
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Configuration 1 - Mode 1,2 & 3
m/4DOQPSK
B R P e ) BEE
J | SENSEINT] ALTGN AUTO
Avg Type: Log-Pwr Peak Search
nput RE PNO: Far Lpo) 1rigi Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB i
I —— Mkr1 2.402 030 GHz HExtEeak
Ref 24.97 dBm 9.851 dBm
Next Pk Right
Next PK Left
Marker Delta
Mkr—CF
Mkr—RefLvl
Center 2.402000 GHz Span 6.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
sa|
B R P e ) LEX
] 75@5E‘INT\ ALIGHN AUTO {11:12:36 AM Jan 21, 2013
Avg Type: Log-Pwr Peak Search
BNO: Far Ly Tig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
I —— Mkr1 2.441 036 GHz LA
Ref 24.97 dBm 9.932 dBm
Next Pk Right
Next PK Left
-20.00 dB
2
1.39q MHz
Marker Delta
Mkr—CF
Mkr—RefLvl
Center 2.441000 GHz Span 6.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
sa|
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T Agilent Spectrum Analyzer - Swept SA Ex
| SENSEINT] ALIGN AUTO
Avg Type: Log-Pwr Peak Search
=NO: Far Ly Trig:Free Run #AvglHold:>100/100

IFGain:Low ™ #Atten: 30 dB
Mkri 2.480 036 GHz Next Peak

Ref Offset 4.97 dB
Ref 24.97 dBm 9.759 dBm

Next Pk Right

Next PK Left

[\ 2000 aB
.~20.00
1.387 MHz

Marker Delta;

Mkr—CF

Mkr—RefLvl
Center 2.480000 GHz Span 6.000 MHz

#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)

MSG

Configuration 1 - Mode 1, 2& 3

T T ——————————————————

T Agilent Spectrum Analyzer - Swept SA
| SENSEINT] ALTGNALTO
Avg Type: Log-Pwr Peak Search
NO: Far Lpy Trig: Fres Run Avg[Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.402 030 GHz NextPeak

Ref Offset 4.97 dB
Ref 24.97 dBm 9.892 dBm

Next Pk Right

-ZD.Db dB
-
1.400 MHz
Marker Delta|

Mkr—CF

|
] 1 ‘ Next Pk Left
%

|

\

|

‘ MKr—RefLvl

Center 2.402000 GHz Span 6.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)

MSG
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B R P e ) ExR
| SENSEINT] ALTGH AUTO
Avg Type: Log-Pwr Peak Search
mNO:Far Loy Trig: Free Run AvglHold:> 100100
IFGain:Low #Atten: 30 dB
I —— Mkr1 2.441 036 GHz HExtEeak
Ref 24.97 dBm 10.005 dBm
’ Next Pk Right
|
‘ Next PK Left
-20.00 dB
P,
‘ ’ 1.388 MHz
‘ ‘ Marker Delta
‘ ‘ Mkr—CF
‘ ‘ Mkr—RefLvl
Center 2.441000 GHz Span 6.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
B R P e ) 3
| SEMSEMNT] ALTEN AUTO
Avg Type: Log-Pwr Peak Search
PNO: Far () Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 30 dB - -
Mkr1 2.480 036 GHz HExtREaK
Ref Offset 4.97 dB
Ref 24.97 dBm 9.753 dBm
Next Pk Right
Next Pk Left|
-20.00 dB
A
1 1.383 MHz
‘ Marker Delta;
" Mkr—CF
‘ Mkr—RefLvl
Cenier 2.480000 GHz Span 6.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
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BAND EDGE COMPLIANCE

Specification Reference

FCC CFR 47 Part 15, Clause 15.205, 15.247(d)
Industry Canada RSS-210, Annex 8.5
Equipment Under Test

Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE

Date of Test and Modification State

21 January 2013 — Modification State 0

Test Equipment Used

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15
and Industry Canada RSS-210.

The EUT was transmitted at maximum power to the Spectrum Analyser. The Analyser settings
were adjusted to display the resluted trace on screen. The peak point of the trace was
meausured and the markers positioned to give the -20dBc points of the displayed sprectrum.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 1
- Mode 3

Environmental Conditions

21 January 2013
Ambient Temperature  25.0°C
Relative Humidity 50.0%
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2.3.7 Test Results
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For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry
Canada RSS-210 for Band Edge Compliance.

The test results are shown below.

Configuration 1 - Mode 1 & 3

GFESK

Tt Agilent Spectrum Analyzer - Swept SA

£

50 | SENSEINT]

ALTGHM AUTO

0 |
Display Line -12.44 dBm )
Input: RE PNO: Far (, ) TtigiFréeRun
IFGain:Low Atten: 20 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Display

Ref Offset 1.6 dB
Ref 11.60 dBm

Center 2400000 GHz
Res BW 100 kHz #VBW 300 kHz

Mkr1 2.402 20 GHz
7.557 dBm

" Span 10.00 MHz|
Sweep 1.00 ms (1001 pts)

KR MODE| TRC) 5CL ® Y FUNCTION

Lf] 02 20 GHz 7.667 dBm
1.163 dBm

FUNCTION "W/IDTH FUNCTION WalLUE

on Off
J |

Annotation»>

Title»

Graticule

DisplayLine
-12.44 dBm
Off|

System
Display»|
Settings

| SENSEINT]

Input: RF PNO: Far (,) 1rig:FreeRun
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Ref Offset 1.6 dB
Ref 11.60 dBm

#VBW 300 kHz

Mkr1 2.480 03 GHz
7.432dBm

" Span 10.00 MHz|
Sweep 1.00 ms (1001 pts)

KR MODE| TRC) SCL. ® Y FUNCTION

2.480 03 GHz 7.432 dBm
2.483 50 GHz -39.874 dBm

FUNCTION /D TH FUNCTION WaLUE A

Annotation»

ni

Title»

Graticule
On off

DisplayLine
-12.57 dBm
Off

System
Display®|
Settings
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Configuration 1 - Mode 1 & 3

T/4DQPSK

Tt Agilent Spectrum Analyzer - Swept SA

| SENSEINT]

ALTGHM AUTO

Display Line -14.49 dBm
Input: RF

PNO: Far L, 1rig:FreeRun

IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

BE®

Display

Ref Offset 1.6 dB
Ref 11.60 dBm

Center 2400000 GHz
iRes BW 100 kHz #VBW 300 kHz

Mkr1 2.402 03 GHz
5.510 dBm

Annotation»

(=]
=]

Title»

Graticule
off

DisplayLine
-14.49 dBm
Off

Span 10.00 MHz}
Sweep 1.00 ms (1001 pts)

KR MODE| TRC) SCL. ® Y FUNCTION

<

FUNCTION /D TH

FUNCTION WalLUE

System
Display®|
Settings

MSG

status ! DC Coupled

Tt Agilent Spectrum Analyzer - Swept SA

| SENSEINT]

ALTGHM AUTO

PNO: Far L, 1rig:FreeRun

Input: RF
#Atten: 30 dB

IFGain:Low

Avg Type: Log-Pwr
Avg|Hold:>100/100

BE®

Display

Ref Offset 1.6 dB
Ref 11.60 dBm

#VBW 300 kHz

Mkr1 2.480 03 GHz
5.981 dBm

Span 10.00 MHz}
Sweep 1.00 ms (1001 pts)

® Y

2.480 03 GHz 5.981 dBm
2.483 50 GHz -38.286 dBm

FUNCTION

FUNCTION /D TH

Annotation»

Title»

Graticule
On off

DisplayLine
-14.02 dBm
Off

System
Display®|
Settings
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Configuration 1 - Mode 1 & 3

8DPSK

T Agilent Spectrum Analyzer - Swept SA
ALIGN AUTO

Avg Type: Log-Pwr

Avg|Hold:>100/100

| SENSEINT]

Display Line -14.49 dBm
Input: RF

PNO: Far L, 1rig:FreeRun

IFGain:Low #Atten: 30 dB

BE®

Display

Mkr1 2.402 03 GHz

Ref Offset 1.6 dB 5.514 dBm

Ref 11.60 dBm

Span 10.00 MHz}
Sweep 1.00 ms (1001 pts)

FUNCTION /D TH

Center 2400000 GHz
iRes BW 100 kHz

KR MODE| TRC) SCL. ®

#VBW 300 kHz

FUNCTION FUNCTION WaLUE A

<

(=]
=]

Annotation»

Title»

Graticule
off

DisplayLine
-14.49 dBm
Off

System
Display®|
Settings

MSG STATUS

Tt Agilent Spectrum Analyzer - Swept SA

| SENSEINT] ALIGN AUTO
Avg Type: Log-Pwr

Avg[Hold:>100/100

Display Line -14.05 dBm
Input: RF

PNO: Far L, 1rig:FreeRun

IFGain:Low #Atten: 30 dB

BE®

Display

Mkr1 2.480 03 GHz

Ref Offset 1.6 dB 5.954 dBm

Ref 11.60 dBm

$1

Span 10.00 MHz}
Sweep 1.00 ms (1001 pts)

FUNCTION /D TH

#VBW 300 kHz

® Y

2.480 03 GHz 5.954 dBm
2.483 50 GHz -39.277 dBm

FUNCTION

Annotation»

Title»

Graticule
On off

DisplayLine
-14.05 dBm
Off

System
Display®|
Settings
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2.4 SPURIOUS CONDUCTED EMISSIONS ON ANTENNA PORT
24.1 Specification Reference
FCC CFR 47 Part 15, Clause 15.247(d)
Industry Canada RSS-210, Annex 8.5
2.4.2 Equipment Under Test
Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE
2.4.3 Date of Test and Modification State
21 January 2013 — Modification State 0
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 Method and Operating Modes
The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15
and Industry Canada RSS-210.
The Spurious Conducted Emissions from the antenna terminal were measured. The frequency
spectrum investigated from 9kHz to 25 GHz. The EUT was set to transmit on full power. The
spectrum analyser detector was set to Max Hold.
With the EUT transmitting at maximum power, the Spectrum Analyser was set to Max Hold and
the fundamental peak measured in a RBW and VBW of 1MHz. The level was used to determin
the limit line as displayed on the plots of -20dBc.
The maximum path loss across each measurement band was used as the reference level offset
to ensure worst case results.
The test was performed with the EUT in the following configurations and modes of operation:
Configuration 1 - Mode 1
- Mode 2
- Mode 3
2.4.6 Environmental Conditions
21 January 2013
Ambient Temperature  25.0°C
Relative Humidity 50.0%
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2.4.7 Test Results

For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry
Canada RSS-210 for Spurious Conducted Emissions on Antenna Port.

The plots of test results are shown below.

Remark:

The emission at 9kHz on the plots was not generated by the test object. A complementary
measurement with a smaller span showed that it was related to the LO feedthrough.

Tt Agilent Spectrum Analyzer - Swept SA
J

| /ADC | SENSEINT] ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

Input: RF PNO: Far (,) 1rig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.6 dB
Ref 11.60 dBm

i I il Properties»
Stop 100.00 kHz
#VBW 6.2 kHz Sweep 21 7ms(1001pts)f |
FUNCTION FUNCTION /D TH FUNCTION WaLUE A More
10f2
MSG status ! DC Coupled
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Configuration 1 - Mode 1

9kHz — 3GHz

a1 Agilem Spectrum Analyzer - Swept SA

ALTGHM AUTO

| /\DC [ SENSEINT]

Avg Type: Log-Pwr

|
Marker 1 2.403001791000 GHz
Avg[Hold:>100/100

Input: RF PNO: Fast ()
IFGain:Low

) Trig: Free Run
Atten: 20 dB

Ref Offset 1.6 dB
Ref 11.60 dBm

SelentMarker’

I I N Properties»
Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 287 ms(1001pts) |
KR MODE| TRC) SCL. ® FUNCTION FUNCTION /D TH FUNCTION WaLUE A More
mnn_mm 1 of2
2 [N [1 ¢  15840GHz| 66438dBm| | | ¥ 2
£ >
MSG status ! DC Coupled
3GHz — 25GHz

ALTGHM AUTO

[02:26:59 PM Jan 21, 2013

Avg Type: Log-Pwr
Avg|Hold: 121100

~ ) Trig:Free Run

PNO: Fast (
™ #Atten: 30 dB

IFGain:Low

Input: RF

Ref Offset 1.6 dB
Ref 11.60 dBm

Swee

" Stop 25.00 GHz

Mkr1 4.804 GHz

ext Peak
L ) _

B I—

p 2.10 s (1001 pts)

FUNCTION

FUMCTION WIDT

H FUNCTION WaLUE A

Peak Search

Next Pk Right

Next PK Left

Marker Delta;

Mkr—CF
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Configuration 1 - Mode 2
9kHz — 3GHz
ﬂg}hm S S
| | /MDC [ SENSEINT] ALTGN AUTO
Marker 2 1.383004851000 GHz ) Avg Type: Log-Pwr
Input: RF PNO: Fast L, Trig: Free Run Avg|Hold: 29/100
IFGain:Low #Atten: 30 dB Select Marker
»
Mkr2 1.383 0 GHz 2
Ref Offset 1.6 dB
Ref 11.60 dBm -56.509 dBm
I I N Properties»
Stop 3.000 GHz
#VBW 300 kHz Sweep 287 ms(1001pts) |
MER MODE| TRC SCL FUNCTION FUNCTION WIDTH FUMCTION WaLUE A More
IIIIII]——_ 1 of2
2 | N [1[fF]  13830GHz[ 66509dBm| [ | 9 2
£ >
MSG status ! DC Coupled
3GHz — 25GHz
= | SENS ALIGNAUTO  |02:28:54 PM Jan 21, 2013
Avg Type: Log-Pwr Marker
Input: RF PNO: Fast L, Trig: Free Run Avg[Hold: 141100
IFGain:Low #Atten: 30 dB Select Marker
>
Mkr1 4.892 GHz 1
Ref Offset 1.6 dB
Ref 11.60 dBm -37.945 dBm
Normal
| |
] Delta
| —
Fixed>
[
Off|
——
I R il Properties»
Stop 25.00 GHz
#VBW 300 kHz Sweep 210s(1001pts)f |
MER MODE| TRC SCL FUNCTION FUNCTION WIDTH FUMCTION WaLUE A More
1Il'llll]——_ 10f2
P N [1[f]  7312GHz[ d42767dBm| [ | M g
>
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Configuration 1 - Mode 3

9kHz — 3GHz

i Agilent Spectrum Analyzer - Swept SA 3
| MDC | SENSEINT] ALIGN AUTO
Avg Type: Log-Pwr Peak Search

Avg|Hold: 481100
Mkr2 1.602 0 GHz NExtEeak
-56.221 dBm

Next Pk Right|
JE
Next Pk Left|
JR—
Marker Delta,

Marker 2 1.602004194000 GHz
Input: RF PNO: Fast
IFGain:Low

=) Trig: Free Run
#Atten: 30 dB

Ref Offset 1.6 dB
Ref 11.60 dBm

Mkr—CF

" Stop 3.000 GHz

#/BW 300 kHz Sweep 287 ms (1001 pts)

MKR MODE TRC) SCL. FUNCTION FUNCTION WIDTH FUNCTIONVALLE A

1 INEEEES 2481OGHz 7113dBm ]
Pl N [ 1 f|  16020GHz| S6221dBm| | | &

>

MSG status ! DC Coupled

ALIGNAUTO  |02:30:05 PM Jan 21, 2013
Avg Type: Log-Pwr

Marker

Input: RF PNO: Fast L, Trig: Free Run Avg|Hold: 61100
IFGain:Low #Atten: 30 dB Select Marker
>
Ref Offsst 1.6 dB Mkr1 4.958 GHz 1
Ref 11.60 dBm -40.507 dBm
Normal
e | —
] Delta
| | E—
FixedD|
—
Off|
—
I R il Properties»
Stop 25.00 GHz
#VBW 300 kHz Sweep 210s(1001pts)f |
KR MODE| TRC) SCL. FUNCTION FUNCTION /D TH FUNCTION WaLUE A More
1IIIIIII——_ 1 of2
P N [1[f]  7434GHz[ 46641dBm| [ | 9 2
>
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Configuration 1 - Mode 1

9kHz — 3GHz

T Agilent Spectrum Analyzer - Swept SA
( | SENSEINT] ALTGN AUTO
Marker 2 1.422004734000 GHz ) Avg Type: Log-Pwr
Input: RF PNO: Fast L, Trig: Free Run Avg|Hold: 451100
IFGain:Low #Atten: 30 dB
Mkr2 1.422 0 GHz

-56.885 dBm

Ref Offset 1.6 dB
Ref 11.60 dBm

Stop 3.000 GHz

#/BW 300 kHz Sweep 287 ms (1001 pts)

#Res BW 100 kHz
MKR MODE| TRC| SCL b g FUNCTION FUNCTION WIDTH FUNCTION VALUE A More
(il N [1[f] 24030 GHe] 196cdBm| | 10f2
2 NERER 14220 GHz I S E——
< >
MSG status ! DC Coupled

3GHz — 25GHz

Tl agilent Spectrum Analyzer - Swept SA
| GENSEINT|

S0 | ==

Start Freq 3.000000000 GHz Avg Type: Log-Pwr
Input: RF PNO: Fast (- Avg[Hold: 18100

IFGain:Low

" Trig: Free Run
#Atten: 30 dB
Mkr2 12.894 GHz
-56.988 dBm

Ref Offset 1.6 dB
Ref 11.60 dBm

Stop 25.00 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.10 s (1001 pts),
X v FUNCTION

KR MODE| TRC) SCL.
4.804 GH: -42.692 dBi

FUNCTION /D TH FUNCTION WalLUE

Z m
A N [ 1] f] 12894 GHz|  56.988 dBm

ALIGHAUTO  |02:39:57 PM Jan 21, 2013
Frequency
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Configuration 1 - Mode 2

9kHz — 3GHz

a1 Agilem Spectrum Analyzer - Swept SA
[ SENSEINT]

ALTGHM AUTO

Mpc |

|
Marker 1 2.442001674000 GHz
Input: RF PNO: Fast ()
IFGain:Low

" Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 541100

Ref Offset 1.6 dB
Ref 11.60 dBm

#VBW 300 kHz

FUNCTION WaLUE A

MER MODE| TRC SCL
(N [1[f] 2 442 0 GHz 1 539 dBm[ |
2 [N 1] 1.8960 GHz 55882dBm| | | |&

>

FUNCTION FUNCTION /D TH

status ! DC Coupled

Properties»

) " Stop 3.000 GHz
Sweep 287ms (1001 pts)f |

o
24
N

ALTGHM AUTO [02:34:56 PM Jan 21, 2013

" Trig: Free Run

PNO: Fast L,
™ #Atten: 30 dB

Input: RF
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 161100

Ref Offset 1.6 dB
Ref 11.60 dBm

#VBW 300 kHz

" Stop 25.00 GHz
Sweep 210s(1001pts)] |

FUNCTION WaLUE A

FUNCTION /D TH

FUNCTION

MER MODE| TRC SCL
N [1 (7] 4.892 GHz 48, 595 dBm|
P N[ 1] 7.334 GHz 51168dBm| | | 8
>

Marker

Properties»

=B
o @
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Configuration 1 - Mode 3

9kHz — 3GHz

a1 Agilem Spectrum Analyzer - Swept SA

|
Marker 2 1.593004221000 GHz
Input: RF PNO: Fast ()
IFGain:Low

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 551100

[ /ADC | GENSEINT|

" Trig: Free Run
#Atten: 30 dB

MKkr2 1.593 0 GHz
Rer 11.60 dBm -56.320 dBm

#VBW 300 kHz

Properties»

) " Stop 3.000 GHz
Sweep 287ms (1001 pts)f |

MER MODE| TRC SCL FUNCTION FUNCTION WIDTH FUMCTION WaLUE A More
1 I EEEE 2 4810 GHz 34 soa dBm[ | 1 of2
2 TN 1] f] 1.5930 GHz 56320dBm| | | 8
£ >
MSG status ! DC Coupled

ALTGH AUTO
Avg Type: Log-Pwr
Avg|Held: 91100

~ ) Trig:Free Run

PNO: Fast (
™ #Atten: 30 dB

Input: RF
IFGain:Low

Ref Offset 1.6 dB
Ref 11.60 dBm

R

FUNCTION WaLUE A

FUNCTION /D TH

Y FUNCTION

" Stop 25.00 GHz
Sweep 210s(1001pts)] |

EER

Marker

Properties»
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Configuration 1 - Mode 1

9kHz — 3GHz

a1 Agilem Spectrum Analyzer - Swept SA

|
Marker 1 2.403001791000 GHz

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 521100

| /\DC [ SENSEINT]

" Trig: Free Run
#Atten: 30 dB

PNO: Fast (|
IFGain:Low

Input: RF

SelentMarker’

Ref Offset 1.6 dB
Ref 11.60 dBm

Mkr1 2.403 0 GHz 1
5.221 dBm

———

I I S— Properties»
Stop 3.000 GHz

#VBW 300 kHz Sweep 287 ms(1001pts) |

KR MODE| TRC) SCL.

N [ 24030 GHe|
2 [N [1]f] 18390 GHz 59041dBm| [ [ 8

® FUNCTION FUNCTION WaLUE A

———_
5221 dBm 10of2

FUNCTION /D TH

>

status ! DC Coupled

ALTGH AUTO
Avg Type: Log-Pwr
Avg|Held: 71100

[02:42:19PM Jan 21, 2013

Peak Search

~ ) Trig:Free Run

PNO: Fast (
™ #Atten: 30 dB

IFGain:Low

Input: RF

#Res BW 100 kHz

Ref Offset 1.6 dB
Ref 11.60 dBm

Mkr2 9.490 GHz NextPeak
-55.859 dBm

Next Pk Right

JE |

Next Pk Left;

|

Marker Delta

Mkr—CF

op 25.00 GHz

#/BW 300 kHz Sweep 2.10 s (1001 pts)

KR MODE| TRC) SCL.

(N [1 7] 4804 GHz 44 735 8Bm [ [ ]
A N [ 1]f] 9.490 GHz 55859dBm| [ [ 8

FUNCTION FUNCTION /D TH FUNCTION WaLUE A

>
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Configuration 1 - Mode 2

9kHz — 3GHz

a1 Agilem Spectrum Analyzer - Swept SA

[ /ADC | GENSEINT|

ALTGHM AUTO

|
Marker 2 1.929003213000 GHz
Input: RF PNO: Fast (]
IFGain:Low

~ ) Trig:Free Run
#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 417100

Ref Offset 1.6 dB
Ref 11.60 dBm

#VBW 300 kHz

I I S— Properties»
Stop 3.000 GHz
Sweep 287 ms(1001pts) |

KR MODE| TRC) SCL. FUNCTION

[1 [ f] 2 4420 GHz 4. 934 dBm

FUNCTION /D TH

1 T
2 | N [1]f] 19290 GHz 56094dBm| [ [ 8

FUNCTION WaLUE A

>

status ! DC Coupled

ALTGHM AUTO [02:44:28 PM Jan 21, 2013

" Trig: Free Run

PNO: Fast Ly
™ #Atten: 30 dB

IFGain:Low

Input: RF

Avg Type: Log-Pwr
Avg|Hold: 81100

Peak Search

Ref Offset 1.6 dB
Ref 11.60 dBm

#VBW 300 kHz

Mkr2 10.040 GHz NextPeak
-55.341 dBm

Next Pk Right
JE
Next PK Left
J |
Marker Delta,

J—

Mkr—CF

" Stop 25.00 GHz
Sweep 2.10 s (1001 pts)

KR MODE| TRC) SCL. FUNCTION

[l N (17 4.892 GHz 48. 263 dBm|

r ]
A N [ 1]f] 10.040 GHz 55341dBm| [ [ 8

FUNCTION /D TH FUNCTION WaLUE A

>
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Configuration 1 - Mode 3

9kHz — 3GHz

a1 Agilem Spectrum Analyzer - Swept SA

[ /ADC | GENSEINT|

CONFIDENCE

ALTGHAUTO Peak Search

|
Marker 2 1.677003969000 GHz
Input: RF PNO: Fast ()
IFGain:Low

" Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 391100

Ref Offset 1.6 dB
Ref 11.60 dBm

#VBW 300 kHz

Mkr2 1.677 0 GHz LA
-57.320 dBm

Next Pk Right
JE—
Next PK Left
J |
Marker Delta,

J—

Mkr—CF

" Stop 3.000 GHz
Sweep 287 ms (1001 pts)

KR MODE| TRC) SCL. FUNCTION

[1 [ f] 2431 0GHz 5816 dBm

1 T
2 | N [1]f] 16770 GHz 57320dBm| [ [ 8

FUNCTION /D TH FUNCTION WaLUE A

>

status ! DC Coupled

ALTGHM AUTO [02:46:26 PM Jan 21, 2013

Marker

~ ) Trig:Free Run

PNO: Fast (
™ #Atten: 30 dB

IFGain:Low

Input: RF

Avg Type: Log-Pwr
Avg|Hold: 14100

Ref Offset 1.6 dB
Ref 11.60 dBm

Mkr1 4.958 GHz
-51.800 dBm

I E— | Properties»
Stop 25.00 GHz
Sweep 210s(1001pts)f |

#VBW 300 kHz
MER MODE| TRC SCL FUNCTION FUNCTION WIDTH FUMCTION WaLUE A More
N [1 (7] 4.958 GHz 51 aoo dBm| 10f2
P N [1]f] 7.444 GHz 52491dBm| |

— |
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25 RADIATED SPURIOUS EMISSIONS
25.1 Specification Reference
FCC CFR 47 Part 15, Clause 15.209, 15.247(d), 15.205
Industry Canada RSS-210, Clause 2.5, Annex 8.5
25.2 Equipment Under Test
Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE
253 Date of Test and Modification State
28 January 2013 — Modification State 0
254 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
255 Test Method and Operating Modes
The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15
and Industry Canada RSS-210.
A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on
a remotely controlled turntable within the chamber. Measurements of emissions from the EUT
were obtained with the Measurement Antenna in both Horizontal and Vertical Polarisations.
Emissions identified within the range 30MHz — 25GHz were then formally measured using a
Peak detector as the worst case.
In the frequency Range 30MHz — 25GHz, the measurement was performed with a resolution
bandwidth of 1MHz.
The measurements were performed at a 3m distance unless otherwise stated.
The test was performed with the EUT in the following configurations and modes of operation:
Configuration 1 - Mode 1
- Mode 2
- Mode 3
2.5.6 Environmental Conditions
28 January 2013
Ambient Temperature  22.9°C
Relative Humidity 24.2%
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For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry
Canada RSS-210 Radiated Spurious Emissions.

The test results are shown below.

GESK

Configuration 1 - Mode 1

No emissions were dectected within 20dB of the limit.

Configuration 1 - Mode 2

No emissions were dectected within 20dB of the limit.

Configuration 1 - Mode 3

30MHz — 1GHz

Level [dBuV/m]
55

50

40

30

20 |

10 H H
30M 50M

70M

100M 200M 300M 500M  700M
Frequency [HZ]

1G

X MES 0128-8_fin

MES 0128-8_pre
—— LIM ANSI 63.4 1

Field Strength QP Limit
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1GHz — 3GHz

Marker: 2.480961924 GHz 84.08 dBuv/im
Delta Mk: 0 Hz -8.02 dB

Level [dBuV/m]

90

80

70

60 ‘

50

40 e

b

30

2 1G 1.5G 2G 2.5G

Frequency [Hz]

3G

MES 0127-7_pre
—— MES 0127-7 pre2
——LIM 74 pk
——LIM 54av

Field Strength Peak Limit
Field Strength Average Limit

Note: The emission beyond the limit is the operating frequency.

3GHz — 18GHz

Marker: 4.955911824 GHz 58.85 dBuv/m
Delta Mk: 0 Hz -21.59 dB

Level [dBuV/m]

80

70

60

f

S, P W‘j/"w”"w,‘,k/
Va1 SRSV NI W W \/
v

£ e A i

W"«Wn

LYW,

f

40 < e

30 b e

20 3G 4G 5G 6G 7G 8G 10G

Frequency [HZ]

18G

MES 0128-3 pre
—— MES 0128-3 pre2
——LIM 74 pk
—LIM 54av

Field Strength Peak Limit
Field Strength Average Limit

Document 57013010 Report 01 Issue 2

COMMERCIAL-IN-CONFIDENCE

Product Service

Page 35 of 53



COMMERCIAL-IN-CONFIDENCE

Product Service
18GHz — 25GHz
Level [dBuV/m]
90
80
70
60
50
O
A /\,
\n AN TN e UL AT
20 e A
20
10
18G 19G 20G 21G 22G 23G 24G 25G
Frequency [HZ]
MES 0128-10_pre
—— MES 0128-10_pre2
— LIM 74 pk Field Strength Peak Limit
—— LIM 54 av Field Strength Average Limit
m/4DOQPSK
Configuration 1 - Mode 2
No emissions were dectected within 20dB of the limit.
8DPSK
Configuration 1 - Mode 2
No emissions were dectected within 20dB of the limit.
Frequency range Limit
30 MHz to 88 MHz 40dBpV/m
88 MHz to 216 MHz 43.5dBuv/m
216 MHz to 960 MHz 46dBuV/m
>960MHz Average:54dBuV/m, Peak:74dBuV/m
Remarks
The EUT does not exceed the limit during the test.
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2.6 CHANNEL DWELL TIME

2.6.1 Specification Reference

FCC CFR 47 Part 15, Clause15.247(a)(1)(iii)

2.6.2 Equipment Under Test

Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE

2.6.3 Date of Test and Modification State

21 January 2013 — Modification State 0

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 Method and Operating Modes

The test was applied in accordance with 15.247.

The Bluetooth system hops at a rate of 1600 times per second. Thus, this equates to 1600
timeslots in 1 second.
Thus:

1 Timeslot = 1 = 625us
1600

(a) 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.

In 1 transmit timeslot, the transmit on time is only 405us. 220us 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.

40515 220s 625}1s
PP

& » [
<« Ll | >

Transmit Slot Receive Slot

v

DH1 Timeslot Arrangement Showing One Complete Transmit and Receive Cycle

So, with 800 Tx and 800 Rx timeslots, the transmitter is on for 800 x 405us = 0.324 seconds.

Total Tx Time On = 0.324 = 4.10ms
No of Channels 79

So, in 31.6 seconds, the transmitter dwell time per channel is:
31.6 x4.10ms = 0.1296 seconds
Document 57013010 Report 01 Issue 2 Page 37 of 53

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

(b) 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 220us 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 625us long and the final slot is transmitting for 405us.

The first 2 Transmit timeslots are transmitting for the complete 625ps. In the third transmit slot,
the transmit on time is only 405us. 220us 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.

< 6251Ls > 4051Ls 20s, 65251ls
-+ > <4 » ‘+—  »
Transmit Slot Transmit Slot Receive Slot

DHS3 Timeslot Arrangement Showing One Complete Transmit and Receive Cycle

Thus, the transmitter for one complete transmit and receive cycle would be on for:

TX (2 x625us ) + (1 x 405us ) = 1.655ms
So:

800 x 625us = 0.5 seconds

400 x405 us = 0.162 seconds

Thus: 0.5+ 0.162 0.662 seconds

Total Tx Time On 0.662 = 8.379ms
No of Channels 79

So, in 31.6 seconds, the transmitter dwell time per channel is:
31.6 x8.379ms = 0.2648 seconds

(c) 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 220us 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 625us long and the final slot is transmitting for 405us.

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.

The first 4 Transmit timeslots are transmitting for the complete 625ps. In the fifth transmit slot,
the transmit on time is only 405us. 220us 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.
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62511s 4051s  220us  B25us
<+ 4+—Pp4+—Prp4—>

+“——————Pr4———————Prt——pr+———p> +——p
Transmit Slot Transmit Slot Transmit Slot Transmit Slot Transmit Slo Receive Slot

DH5 Timeslot Arrangement Showing One Complete Transmit and Receive Cycle

Thus, the transmitter for one complete transmit and receive cycle would be on for:
TX (4 x625us) + (1 x 405ps) = 2.905ms
So:

1066.7 x 625us
266.7 x 405us

0.666 seconds
0.108 seconds

Thus: 0.666 + 0.108 0.774 seconds

9.797ms

Total TXx Time On 0.774
No of Channels 79

So, in 31.6 seconds, the transmitter dwell time per channel is:
31.6 x9.797 ms = 0.31 seconds

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 4

2.6.6 Environmental Conditions

21 January 2013
Ambient Temperature  25.0°C
Relative Humidity 50.0%
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2.6.7 Test Results

For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry
Canada RSS-210 for Dwell Time.

The plots of test results are shown below.

Configuration 1 - Mode 4

Dwell time:
Packet Type Dwell Time Calculate Formula Result(ms)
DH1 79 *0.4*1600/79/2*0.396 126.72
DH3 79 *0.4*1600/79/4*1.640 262.40
DH5 79 *0.4*1600/79/6*2.880 307.20

T Agilent Spectrum Analyzer - Swept SA
| SENSEINT] ALIGNAUTO  [10:00:32 AM Jan 21, 2013
Avg Type: Log-Pwr

Input: RE PNO: Fast L, 1rig:Free Run
IFGain:Low #Atten: 20 dB

VBW:3dB RBW
1.0
Man

Span:3dB RBW
106

uto Man

RBW Control.
[Gaussian,3 dB]

0 o] F g

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz VBW 8.0 MHz Sweep 3.000 ms (1001 pts)
DH1 Timeslot
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AC | SENSEINT] ALIGNAUTO  |10:05:45 AM Jan 21, 2013
Avg Type: Log-Pwr Marker
Input: RF PNO: Fast ,) 1rig: FreeRun
IFGain:Low #Atten: 20 dB Select Marker
>
FixedD|
I—
Off|
Properties»
Center 2.441000000 GHz
Res BW 8 MHz VBW 8.0 MHz Sweep 10.00 ms (1001 pts)
Msa |
DH3 Timeslot
ik e Al eSS LEx
AC | SENSEUINT] ALIGNAUTO  [10:07:38 AM Jan 21, 2013
Avg Type: Log-Pwr Marker
PNO: Fast (, ) T1tig:Free Run
IFGain:Low #Atten: 20 dB Select Marker
AMkr1 2.880 ms g
0.03 dB
Properties»
Cenier 2.441000000 GHz P
Res BW 8 MHz VBW 8.0 MHz Sweep 15.00 ms (1001 pts)
Msa |
DH5 Timeslot
H Limit <04s H
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274

2.75
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CHANNEL SEPARATION

Specification Reference

FCC CFR 47 Part 15, Clause 15.247(a)(1)
Industry Canada RSS-210, Annex 8.1(b)

Equipment Under Test

Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE

Date of Test and Modification State

21 January 2013 — Modification State 0

Test Equipment Used

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15
and Industry Canada RSS-210.

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
marker were positioned to show the separation between adjacent channels.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 4

Environmental Conditions

21 January 2013
Ambient Temperature  25.0°C
Relative Humidity 50.0%
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2.7.7 Test Results
For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry
Canada RSS-210 for Channel Separation.
The test results are shown below.
Configuration 1 - Mode 4
T Agilent Spectrum Analyzer - Swept SA
J 3 | SENSEINT] ALTGN AUTO 03:50:54 PM Jan 2:
Marker 3 2.442000000000 GHz _ Avg Type: Pwr(RMS)
Tnput- RE - PNO: Far Ly Trig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB Select Marker’
Mkr3 2.442 000 GHz 3
s e,
Normal
—
‘ Delta
| —
| FixedD|
| [ —
Off|
——
épan'f].('l-u'oml\-l.ll‘-i z) EIopeticsh
#Sweep 50.0 ms (1001 pts) el
MER MODE| TRC) SCL ® H FUNCTION FUNCTION WIDTH FUNCTION WALLE A~
More
10of2
The system channel separation is specified as being 1IMHz. The measured channel separation
from the plt above is: 1000kHz.
| Limit >25 kHz |
Remarks
The channel separation of the EUT is more than 25 kHz.
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2.8.2

2.8.3
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2.85
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NUMBER OF HOPPING CHANNELS

Specification Reference

FCC CFR 47 Part 15, Clause 15.247(a)(1)
Industry Canada RSS-210, Annex 8.1(d)
Equipment Under Test

Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE

Date of Test and Modification State

21 January 2013 — Modification State 0

Test Equipment Used

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15
and Industry Canada RSS-210.

The EUT was connected to a spectrum Analyser via a cable. The EUT was set to transmit on
maximum power and hopping on all channels. The span was adjusted to show the individual
channels. To reasonably display the number of channels, the occupied band was split into two
traces. The display trace was set to Max Hold and the plots recorded.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 4

Environmental Conditions

21 January 2013
Ambient Temperature  25.0°C
Relative Humidity 50.0%
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2.8.7 Test Results

For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry
Canada RSS-210 for Number of Hopping Channels.

The test results are shown below.

Configuration 1 - Mode 4

Tt Agilent Spectrum Analyzer - Swept SA
J

| SENSEINT] ALTGN AUTO 0351:39 P
Avg Type: Pwr(RMS)
Input; RE PNO: Fast Ly 17ig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB SelentMarker’
1

Ref Offset 1.6 dB
Ref 21.60 dBm

Properties»

Center 2.44100 GHz Span 84.00 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 50.0 ms (1001 pts)

H Limit >15 channels
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RECEIVER SPURIOUS EMISSIONS

Specification Reference

FCC CFR 47 Part 15, Clause 15.109
Industry Canada RSS-210, Clause 2.3
Equipment Under Test

Bluetooth Module of R0-13 BTMO01, S/N: ENGINEERING SAMPLE

Date of Test and Modification State

28 January 2013 — Modification State 0

Test Equipment Used

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15
and Industry Canada RSS-210.

A preliminary profile of the Receiver Spurious Emissions was obtained by operating the EUT on
a remotely controlled turntable within a semi-anechoic chamber. Measurements of emissions
from the EUT were obtained with the Measurement Antenna in both Horizontal and Vertical
Polarisations. The profiling produced a list of the worst-case emissions together with the EUT
azimuth and antenna polarisation.

Emissions identified within the range 30MHz — 1GHz were formally measured using a CISPR
Quasi-Peak detector. 1GHz — 15GHz were formally measured using Peak and Average
detector.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 5

Environmental Conditions

28 January 2013
Ambient Temperature  22.9°C
Relative Humidity 24.2%
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2.9.7 Test Results

For the period of test the EUT met the requirements of FCC CFR 47 Part 15 and Industry
Canada RSS-210 for Number of Hopping Channels.

The test results are shown below.

Configuration 1 - Mode 5

30MHz — 1GHz

Level [dBii/m]
55

50

40

30

20

10

30M 50M 70M 100M 200M 300M 500M  700M 1G
Frequency [Hz]

X MES 0127-9_fin
MES 0127-9_pre
——LIM ANSI63.4_1 Field Strength QP Limit
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1GHz - 15GHz

Marker: 1.628056112 GHz 44.39 dBuVv/m
Delta Mk: 0 Hz -9.04 dB
Level [dBuV/m]
80
70
60
WN"“ - o Lokl o i ”.MM.M
' ] ; A ™ i LU
50 AU PTRITY ot S R B S [
40 e e S St B L FAR
30
20 b
10
0 ;
1G 2G 3G 4G 56 6G 7G 10G 15G
Frequency [Hz]
— LIM 74 pk Field Strength Peak Limit
— LIM 54 av Field Strength Average Limit
—— MES STD_SUB1
MES STD_SUB2
Frequency range Limit
30 MHz to 88 MHz 40dBpVv/m
88 MHz to 216 MHz 43.5dBpVv/m
216 MHz to 960 MHz 46dBpV/m
>960MHz Average:54dBuV/m, Peak:74dBuV/m
Remarks

The EUT does not exceed the limit during the test.
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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.

Calibration Calibration
Instrument Manufacturer Type No. Serial No. Period Due

(months)
Section 2.1, 2.2, 2.3 2.4, 2.6. 2.7 and 2.8 —Maximum Peak Output Power, 20dB Bandwidth, Band Edge
Compliance, Conducted Spurious Emissions, Channel Dwell Time, Channel Separation, Number of
Hopping Channels.
Spectrum Analyzer Agilent N9020A MY48010771 12 19-Aug-2013
Power Meter Agilent E4416A MY45101138 12 19-Aug-2013
Power Sensor Agilent 8482A MY41092445 12 19-Aug-2013
Temperature Espec SH-241 92000390 12 19-Aug-2013
Chamber
Power Supply Agilent E3645A MY40000747 12 19-Aug-2013
Digital Multimeter FLUKE 179 91820401 12 13-Dec-2013
Thermo-hygrometer | AZ Instruments 8705 9151655 12 16-Dec-2013
Section 2.5 and 2.9 — Radiated Spurious Emissions and Receiver Spurious Emissions.
EMI Receiver Rohde & Schwarz ESI 40 100015 12 19-Aug-2013
Ultra log test Rohde & Schwarz | HL562 100167 12 19-Aug-2013
antenna
Double-Ridged
Wave-guide Horn Rohde & Schwarz HF 906 100029 12 19-Aug-2013
Antenna
Pyramidal Horn EMCO 3160-09 } } }
Antenna
Antenna master Frankonia MA 260 - 12 19-Aug-2013
Relay Switch Unit Rohde & Schwarz 331.1601.31 338965002 - TU
Semi Anechoic . 23.18mx16.88
Chamber Frankonia mx 9.60m - 12 19-Aug-2013
Digital Multimeter FLUKE 179 91820401 12 13-Dec-2013
Thermo-hygrometer | AZ Instruments 8705 9151655 12 16-Dec-2013

O/P MON

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 Frequency / Parameter MU
Radiated Emissions, Bilog Antenna, AOATS 30MHz to 1GHz Amplitude 5.1dB*
Radiated Emissions, Horn Antenna, AOATS 1GHz to 40GHz Amplitude 6.3dB*
Substitution Antenna, Radiated Field 30MHz to 22GHz Amplitude 2.6dB
Worst case error for both Time and Frequency measurement 12 parts in 10°.

* In accordance with CISPR 16-4
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SECTION 4

DISCLAIMERS AND COPYRIGHT
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4.1 DISCLAIMERS AND COPYRIGHT

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

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

© 2013 TUV Product Service Limited Beijing Branch
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