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1. Customer Information

Company Name: Sennheiser Communications A/S
Address: 6 Langager

Solrod Strand

Denmark

2680
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2. Equipment Under Test (EUT)

2.1. Identification of Equipment Under Test (EUT)

Brand Name:

Sennheiser

Model Name or Number:

MM450

Serial Number:

pcba 265 /ID NR. 3

Hardware Version:

V4RB

Software Version: V0018

FCC ID: DMOCBSSAB
IC Number: 2099D - MMBTX
Description: Audio cable
Brand Name: Sennheiser
Model Name or Number: Not stated
Serial Number: Not stated
Description: USB / charge cable
Brand Name: Sennheiser
Model Name or Number: Not stated
Serial Number: Not stated

2.2. Description of EUT

The equipment under test was a Bluetooth headset.

2.3. Modifications Incorporated in the EUT

The unit has been configured by the customer to enter Bluetooth test mode when powered on.

2.4. Support Equipment

No support equipment was used to exercise the EUT during testing:
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2.5. Additional Information Related to Testing

Power Supply Requirement:

Internal battery supply of 3.7 V

Equipment Category:

Bluetooth

Type of Unit:

Portable Transceiver

Channel Spacing:

1 MHz

Mode: Basic Rate Enhanced Data Rate
Modulation: GFSK /4-DQPSK 8DQPSK
Packet Type: (Maximum Payload) DH5 2DH5 3DH5
Data Rate (Mbit/s): 1 2 3
Maximum Transmit EIRP: 5.9dBm
Transmit Frequency Range: 2402 MHz to 2480 MHz
Transmit Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 0 2402
Middle 39 2441
Top 78 2480
Receive Frequency Range: 2402 MHz to 2480 MHz
Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 0 2402
Middle 39 2441
Top 78 2480
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3. Test Specification, Methods and Procedures
3.1. Test Specification

Reference: FCC Part 15.247: 2008 Subpart C

Title: Code of Federal Regulations, Part 15.247 (47CFR15)
(Intentional Radiators operating within the band 2400 MHz to 2483.5 MHz)

Reference: RSS-210 Issue 7 June 2007

Title: Low-power Licence-exempt Radio communication Devices (All Frequency Bands):
Category | Equipment.

Reference: RSS-Gen Issue 2 June 2007
Title: General Requirements and Information for the Certification of Radio communication
Equipment.

3.2. Methods and Procedures

The methods and procedures used were as detailed in:

ANSI C63.2 (1996)
Title: American National Standard for Instrumentation - Electromagnetic Noise and Field Strength
Instrumentation, 10 Hz to 40 GHz.

ANSI C63.4 (2003)
Title: American National Standard Methods of Measurement of Electromagnetic Emissions from Low
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.

ANSI C63.5 (1988)
Title: American National Standard for the Calibration of antennas used for Radiated Emission
measurements in Electromagnetic Interference (EMI) control.

ANSI C63.7 (1988)
Title: American National Standard Guide for Construction of Open Area Test Sites for performing Radiated
Emission Measurements.

CISPR 16-1: (1999)
Title: Specification For Radio Disturbance and Immunity Measuring Apparatus and Methods. Part 1: Radio
Disturbance and Immunity Measuring Apparatus.

DAO00-705 (2000)
Title: Filing and Frequency Measurement Guidelines for Frequency Hopping Spread Spectrum Systems.

3.3. Definition of Measurement Equipment

The measurement equipment used complied with the requirements of the standards referenced in the
methods & procedures section above. Appendix 1 contains a list of the test equipment used.
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4. Deviations from the Test Specification

There were no deviations from the test specification.
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5. Operation and Configuration of the EUT during Testing
5.1. Operating Modes

The EUT was tested in the following operating modes, unless otherwise stated:
e Receive/ldle Mode
¢ Transmit Mode with Basic Rate (DH5 packets) or EDR (2DH5 or 3DH5 packets) as required.

5.2. Configuration and Peripherals

The EUT was tested in the following configuration:

e For Transmit tests: Standalone, connected via a radio link to a Bluetooth Tester to provide a
test mode and normal mode of operation for the sample.

e For Receive/ldle mode tests: Standalone, with the Bluetooth mode active but not transmitting.

o Both EDR/Basic rate modes were compared and tests were performed with the mode that
presented the worse case result. For output power, bandwidth, band edge and channel
separation, all modes were tested.

o Receiver/idle and transmitter radiated spurious emissions tests were performed with the
mains charger connected to the EUT via the USB/charge cable and 120VAC supply as this
was found to be the worst case during prescans.

e The supplied audio cable was connected for all tests.
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6. Summary of Test Results

Range of Measurements FCC Part 15 ICC RSS Port Type Result
Reference Reference

Idle Mode AC Conducted Emissions | Section 15.107 RSS-Gen 7.2.2 AC Mains Complied
Idle Mode Radiated Spurious . RSS-Gen 4.10 .
Emissions Section 15.109 RSS-Gen 6.0 Antenna Complied
Transr_nitter AC Conducted Section 15.207 RSS-Gen 7.2.2 AC Mains Complied
Emissions

Transmitter 20 dB Bandwidth Section 15.247(a)(1) RSS-210 A8.1(b) | Antenna Complied
gansm'.tte" Carrier Frequency Section 15.247(a)(1) | RSS-210 A8.1(b) | Antenna Complied

eparation
Transmitter Average Time of . .
o Section 15.247(a)(1)(iii) | RSS-210 A8.1(d) | Antenna Complied
ccupancy
ITDE)aVC::“'“er Maximum Peak Output | g0 ion 15 247(b)(1) | RSS-210 A8.4(2) | Antenna Complied
. RSS-Gen 2.2
Transmitter Radiated Emissions 1Sgc:2t|009n(sa)15.247(d) & RSS-Gen 4.9 Antenna Complied
) RSS-210 A8.5
: . . RSS-Gen 2.2
'IE'rriinSssrir(l;l‘;tser Band Edge Radiated 1Sgcztloogn(sa)15.247(d) & RSS-Gen 4.9 Antenna Complied
) RSS-210 A8.5

6.1. Location of Tests

All the measurements described in this report were performed at the premises of
RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

6.2. Site Reqistration Numbers

FCC: 209735

IC: 3245B-2
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7. Measurements, Examinations and Derived Results
7.1. General Comments

This section contains test results only.

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor
to provide a statistical confidence level of approximately 95%. Please refer to section 8 for details of
measurement uncertainties.
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7.2. Test Results

7.2.1. Idle Mode Conducted Emissions - Quasi-Peak Detector Measurements

Ambient Temperature:  25°C Relative Humidity: 31%
Tests were performed to identify the maximum emission levels present on the AC mains line of the EUT.
Fr?mezr;cy Line (cLig\E) (5 llarﬂl\t/) M(?jrg)m Result
0.154500 Live 28.7 65.8 371 Complied
0.186000 Live 26.7 64.2 37.5 Complied
0.208500 Live 249 63.3 38.4 Complied
0.550500 Live 18.8 56.0 37.2 Complied
0.582000 Live 24.3 56.0 31.7 Complied
13.150500 Live 10.1 60.0 49.9 Complied
13.159500 Live 10.1 60.0 49.9 Complied
13.173000 Live 10.1 60.0 49.9 Complied
28.590000 Neutral 11.4 60.0 48.6 Complied
28.684500 Neutral 19.9 60.0 40.1 Complied
7.2.2. 1dle Mode Conducted Emissions - Average Detector Measurements
T Line @B @BaY) ot Resul
0.429000 Live 13.4 47.3 33.9 Complied
0.487500 Live 171 46.2 291 Complied
0.501000 Live 16.9 46.0 291 Complied
0.582000 Live 20.7 46.0 25.3 Complied
27.159000 Live 16.8 50.0 33.2 Complied
28.320000 Neutral 11.0 50.0 39.0 Complied
28.441500 Live 14.4 50.0 35.6 Complied
28.563000 Neutral 13.3 50.0 36.7 Complied
28.626000 Neutral 12.2 50.0 37.8 Complied
28.684500 Live 17.7 50.0 32.3 Complied
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Idle Mode Conducted Emissions (Continued)
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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7.2.3. Idle Mode Radiated Spurious Emissions

Ambient Temperature:  23°C Relative Humidity: 27%

Tests were performed to identify the maximum receiver or standby radiated emission levels.
Electric Field Strength Measurements (Frequency Range: 30 MHz to 1000 MHZz)

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.

=

Start 30 MHz

Title: 731013014
[Commen’ t A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
Date: 15.DEC.2008 16:36:53

97 MHz/

Stop 1 GHz

Frequency Antenna Quisel\;zleak Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
153.295 Horizontal 24.4 43.5 19.1 Complied
® Marker 2 [T1] m 100 kHz RF Att 0 dB
4l N
B i]f\Jf“«W’/\/
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7.2.4. 1dle Mode Radiated Spurious Emissions (Continued)

Electric Field Strength Measurements (Frequency Range: 1 GHz to 12.75 GHz)

Highest Peak Level:

Frequenc Antenna Detector Transducer Peak Limit Margin
(gHz) y Polarity Level Factor Level (dBpV/m) (dg) Result
(dBuv) (dB) (dBuV/m)
12.673 Vertical 38.5 13.0 51.5 54.0 2.5 Complied
Note(s):

1. No spurious emissions were detected above the noise floor of the measuring receiver; therefore, the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table above.
The peak level was compared to the average limit as opposed to being compared to the peak limit because
this is the more onerous limit.
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Idle Mode Radiated Spurious Emissions (Continued)

e e
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 41.62 dBW  VBW 3 MHz Ref Lvi 45.89 dBWW  VBW 3 MHz
72 dBYV 3.77154309 GHz SWT 7.5 ms Unit dBwv 77 dBWV 6.99799599 GHz SWT 23 ms Unit dBwv
7 77
70
6
D1 54 [dBNV. 60
5 D1 54 [dBNV.
1 S T
“ A ANl ik i nlf{)“/\*ﬁ.\ I/‘/““ Wt
WWW"“"* p /«»\“" - et harwrs A
N M"‘"’\M PO WYy
30
2
20
1
1
Y
10
-2
-20|
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 400 MHz/ Stop 8 GHz
Title: 731013014 Title: 731013014
Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
pate: 15.DEC.2008 18:04:05 pate: 15.DEC.2008 18:08:20
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 51.51 dBYV  VBW 3 MHz
77 dBWV 12.67384770 GHz SWT 27 ms Unit dBwV

7

7

6

D1 54 [dByV. 1

5 MM

40|

-2
-2

Start 8 GHz 475 MHz/ Stop 12.75 GHz
[Title: 731013014
IComment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
Date: 15.DEC.2008 18:41:56

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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7.2.5. Transmitter AC Conducted Spurious Emissions

Ambient Temperature:  25°C Relative Humidity: 31%

Tests were performed to identify the maximum emission levels present on the AC mains line of the EUT.

Quasi-Peak Detector Measurements on Live and Neutral Lines

Top Channel
Fr?mezr;cy Line (cLig\E) (5 llarﬂl\t/) M(?jrg)m Result
0.150000 Live 25.4 66.0 40.6 Complied
0.195000 Live 30.5 63.8 33.3 Complied
0.199500 Live 31.2 63.6 324 Complied
0.226500 Live 32.6 62.6 30.0 Complied
0.271500 Live 33.0 61.1 281 Complied
0.330000 Live 25.6 59.5 33.9 Complied
0.339000 Live 245 59.2 34.7 Complied
0.397500 Live 134 57.9 445 Complied
0.546000 Live 18.4 56.0 37.6 Complied
0.595500 Live 17.3 56.0 38.7 Complied

Average Detector Measurements on Live and Neutral Lines

Top Channel
Fr?mezr;cy Line (cLig\E) (5 llarﬂl\t/) M(?jrg)m Result
0.195000 Live 18.0 53.8 35.8 Complied
0.199500 Live 17.6 53.6 36.0 Complied
0.271500 Live 24.6 511 26.5 Complied
0.330000 Live 14.0 495 35.5 Complied
0.339000 Live 10.9 49.2 38.3 Complied
0.402000 Live 9.6 47.8 38.2 Complied
0.541500 Live 14.6 46.0 31.4 Complied
0.595500 Live 134 46.0 32.6 Complied
27.159000 Live 18.5 50.0 315 Complied
28.684500 Live 18.4 50.0 31.6 Complied
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Transmitter AC Conducted Spurious Emissions (Continued)
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Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying tables.
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7.2.6. Transmitter 20 dB Bandwidth

Ambient Temperature:  22°C to 23 °C Relative Humidity: 28% to 26%

Tests were performed to identify the 20 dB bandwidth.

Results: DH5
Transmitter 20 dB Limit
Channel Bandwidth DH5 (kH2)
(kHz)
Bottom 921.844 None specified
Middle 929.860 None specified
Top 921.844 None specified
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Transmitter

20 dB Bandwidth (continued)

Delta 1 [T1] RBU 10 kHz  RF Att 10 dB Delta 1 [T1] RBW 10 kHz  RF Att 40 dB
Ref Lvl 0.15 dB VBW 30 kHz Ref Lvi -0.27 dB VBW 30 kHz
17.5 dbn 921.84368737 kHz ~ SWT 50 ms Unit dBn 17.5 dBm 929.85971944 kHz ~ SWT 50 ms unit dBm
17.5 17.5
47.8 HB Offspt 7.5 dB Offset
A
10
1) A A
/\)(\W( | \\/\"A /f'/Wl u W
T O - J LN ol o
R i T~ v MV
60| -60|
71 -7
-82.5 -82.
Center 2.402 GHz 200 kHz/ Span 2 MHz Center 2.441 GHz 200 kHz/ Span 2 MHz
Title: 73101JD14 Title: 731013014
Comment A: TRANSMITTER 20dB BANDWIDTH BOTTOM CHANNEL DHS Comment A: TRANSMITTER 20dB BANDWIDTH DHS
Date: 21.JAN.2009 17:23:18 Date: 16.DEC.2008 11:18:21
& Delta 1 [T1] RBW 10 kHz  RF Att 10 dB
& Ret Lyl 0.33 dB VBW 30 kHz
31.5 dBm 921.84368737 kHz  SWT 50 ms Unit dBn
31.5
OT.0 PB OTfsgt
A
20)
10)
D Nun
-10|
1 M 1
_oof-o4— 20l 8. . A
. (\NJ \'\/\/\
4y (a
-50|
-60}
-68. 5l
Center 2.48 BHz 200 kHz, Span 2 IMHz

Title: 73101JD14
Comment A: TRANSMITTER 20dB BANDWIDTH TOFP CHANNEL DHS
Jate: 21.JAN.2003 16:51:37
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Transmitter 20 dB Bandwidth (continued)

Results 2DH5:

Transmitter 20 dB Limit
Channel Bandwidth 2DH5 (kH2)
(kHz)
Bottom 1314.629 None specified
Middle 1318.637 None specified
Top 1318.637 None specified
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Transmitter 20 dB Bandwidth (continued)

Delta 1 [T1] RBH 10 kHz  RF Att 10 dB Delta 1 [T1] RBW 10 kHz  RF Att 40 dB
Ref Lv 1.12 dB VBU 30 kHz Ref Lvi 0.48 dB VBW 30 kHz
23 dBm 1.31462926 MHz SWT 50 ms Unit dBm 23 dBm 1.31863727 MHz SWT 50 ms Unit dBm
2 23
0l 49 A HR Offept - 13 nB} Off: st}

A M’W‘v Wi N NEWN \M»J\W,\
A wa U\L \ o1 208 au/“/lw ML\\}
/ Ay

Bl ~60}
7 7
=771 =77
Center 2.402 GHz 200 KMz, Span 2 MHz Center 2.441 GHz 200 kiz/ Span 2 Wz
Title: 73101JD14 Title: 73101JD14
Comment A: TRANSMITTER 20dB BANDWIDTH BOTTOM CHANNEL 2DHS Comment A: TRANSMITTER 20dB BANDWIDTH 2DH5
Date: 21.JAN.2003 17:34:28 Date: 16.DEC.2008 11:22:58
&/ Delta 1 [T1] RBW 10 kHz RF Att 10 dB
? Ref Lvl 1.48 dB VBW 30 kHz
26.9 dBm 1.31863727 MHz SUT 50 ms Unit dBm
2B.
53.9 @B Offset
A
20|
10|
D Mo
_1g iy [\

T
S/ \
el Vo,

-50|
-60|
- 70|
-73.1
Center 2.48 GHz 200 kHz/ Span 2 MHz
Title: 73101JD14

Comment A: TRANSMITTER 20dB BANDWIDTH TOP CHANNEL 2DH5
Jate: 21.JAN.2008 17:47:48
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Transmitter 20 dB Bandwidth (continued)

Results 3DH5:

Transmitter 20 dB Limit
Channel Bandwidth 3DH5 (kH2)
(kHz)
Bottom 1278.557 None specified
Middle 1310.621 None specified
Top 1302.605 None specified




RFI GLOBAL SERVICES LTD Test Report
Serial No: RFI/RPT2/RP73101JD14A
Page: 24 of 46
Issue Date: 24 March 2009

Test of: Sennheiser Communications A/S MM450

To: FCC Part 15.247: 2008 (Subpart C)
RSS-210 Issue 7 June 2007 and RSS-Gen Issue 2 June 2007

Transmitter 20 dB Bandwidth (continued)

Delta 1 [T1] RBW 10 kHz RF Att 10 dB Delta 1 [T1] RBW 10 kHz RF Att 40 dB
Ref Lv -0.17 dB VBW 30 kHz Ref LviI 0.04 dB VBW 30 kHz
23.5 dBm 1.27855711 MHz SWT 50 ms Unit dBm 23.5 dBm 1.31062124 MHz SWT 50 ms uUnit dBm
23.5 23.5

o[ 50.5 BB Offsbt - 20| 13-5 @B Offset

10) 10

,; I, WMMW 2 A.WAAWMMMWA
N O 1 20| 01 -20 a8 %/'V}/v I\

-6

) o
-76.4] 76.
Center 2.402 GHz 200 kHz/ Span 2 MHz Center 2.441 GHz 200 kHz/ Span 2 MHz
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7.2.7. Transmitter Carrier Frequency Separation

Ambient Temperature:  22°C Relative Humidity: 28%

Tests were performed to identify the carrier frequency separation.

Results DH5:
Transmitter Carrier Limit Margin
Frequency Separation (/5 of 20 dB BW) (ngz) Result
(kHz) (kHz)
1002.004 619.907 382.097 Complied
Note(s):

1. The 20 dB bandwidth measured for the middle channel operating at 2441 MHz was used to calculate the limit

Delta 1 [T1] RBW 10 kHz RF Att 40 dB
Ref Lvi -0.10 dB VBW 30 kHz
23.5 dBm 1.00200401 MHz SWT 50 ms unit dBm

23.
2d—13.5 B offséet

B 1 1

e g I

-76.

Center 2.4415 GHz 200 kHz/ Span 2 MHz

Title: 73101JD14
Commen t A: TRANSMITTER CARRIER FREQUENCY SEPARATION DH5
Date: 16.DEC.2008 11:52:15
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7.2.8. Transmitter Carrier Frequency Separation (continued)
Results 2DH5:

Transmitter Carrier Limit Mardin
Frequency Separation (/s of 20 dB BW) (ngz) Note(s)
(kHz) (kHz)
1002.200 879.091 123.109 Complied
Note(s):
1. The 20 dB bandwidth measured for the middle channel operating at 2441 MHz was used to calculate the limit
@ Delta 1 [T1] RBW 10 kHz RF Att 40 dB

2d—13.5 }B offset

1

3 r
,J
Y KT PT N Y W
U g WA A
-4
-50
-6l
_7 E2
F1
-76.
Center 2.4415 GHz 200 kHz/ Span 2 MHz
[Title: 73101JD14

[Comment A: TRANSMITTER CARRIER FREQUENCY SEPARATION 2DHS5
Date: 16.DEC.2008 11:38:41
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7.2.9. Transmitter Carrier Frequency Separation (continued)

Results 3DH5:

Transmitter Carrier Limit Mardin
Frequency Separation (/s of 20 dB BW) (ngz) Note(s)
(kHz) (kHz)
1002.004 873.747 128.257 Complied

Note(s):

1. The 20 dB bandwidth measured for the middle channel operating at 2441 MHz was used to calculate the limit

Date:

16.DEC.2008 11:30:38

[Comment A: TRANSMITTER CARRIER FREQUENCY SEPARATION 3DHS5
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7.2.10. Transmitter Average Time of Occupancy

Ambient Temperature:  22°C Relative Humidity: 28%

Tests were performed to identify the average time of occupancy in number of channels (79) x 0.4 seconds.
The calculated period is 31.6 seconds.

Results:
e Number of Average Time - .
ET“'SS'O” Hops in 31.6 of Occupancy Limit Margin Result
width (us) Seconds (s) (s) (s)
2885.8 58 0.167 0.4 0.233 Complied

RBW 100 kHz RF Att 40 dB Delta 1 [T1] RBW 1 MHz RF Att 40 dB
@Ref Lvi VBW 300 kHz @Ref Lvi -0.01 dB VBW 3 MHz
23.5 dBm SWT 20.5 ms unit dBm 23.5 dBm 2.885772 ms SWT 5 ms unit dBm
23. 23.
oo _18.5 BB offsbt 20| _13.5 HB Offsbt

1 i f

~a0| 40|
-50] 50|
-6 -6
-7 -7
TR
76 -76.5
Start 2.4 GHz 8.2 MHz/ Stop 2.482 GHz Center 2.441 GHz 500 ys/
[Title: 731013014 [Title: 731013014
[Comment A: AVERAGE TIME OF OCCUPANCY, NUMBER OF CHANNELS [Comment A: AVERAGE TIME OF OCCUPANCY, PULSE LENGTH DHS5
Date: 16.DEC.2008 12:11:53 Date: 16.DEC.2008 12:16:44
Delta 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvi 0.00 dB VBW 300 kHz
23.5 dBm 2.931263 ms SWT 32 s unit dBm

23.
2 13.5 i offser -

L L i

10

-76

Center 2.441 GHz 3.2 s/

Title: 731013014
[Comment A: AVERAGE TIME OF OCCUPANCY, NUMBER OF HOPS
Date: 16.DEC.2008 12:30:14
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7.2.11. Transmitter Maximum Peak Output Power: (EIRP)

Ambient Temperature:  23°C Relative Humidity: 27%

Tests were performed to identify the transmitter maximum peak output power (EIRP) of the EUT.
Results:
Basic Rate DH5

EIRP Limit Margin
Channel (dBm) (dBm) (dB) Note(s)
Bottom 4.2 30.0 25.8 Complied
Middle 4.4 30.0 25.6 Complied
Top 5.9 30.0 241 Complied
EDR 2DH5
EIRP Limit Margin
Channel (dBm) (dBm) (dB) Note(s)
Bottom -0.2 30.0 30.2 Complied
Middle 1.1 30.0 28.9 Complied
Top 1.5 30.0 28.5 Complied
EDR 3DH5
EIRP Limit Margin
Channel (dBm) (dBm) (dB) Note(s)
Bottom 0.0 30.0 30.0 Complied
Middle 1.2 30.0 28.8 Complied
Top 1.8 30.0 28.2 Complied
Note(s):

1. These tests were performed radiated; therefore the EUT antenna gain is encompassed in the final result
and not measurable.
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7.2.12. Transmitter Radiated Emissions

Ambient Temperature:  23°C Relative Humidity: 27%

Tests were performed using the test methods detailed in ANSI C63.4 Section 8.

Electric Field Strength Measurements: 30 MHz to 1000 MHz
Top Channel DH5

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
153.295 Vertical 244 43.5 19.1 Complied
367.384 Vertical 35.9 46.0 10.1 Complied
397.624 Vertical 35.9 46.0 10.1 Complied
Note(s):

1. The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the top
channel only.

Marker 2 [T1]
32.75 dBWV
385.73146293 MHz

RBW 100 kHz
VBW 300 kHz
SWT 300 ms unit dByv

RF Att 0 dB

® Ref Lvl
70 dBWV
7

v2|[T1] 32]75 dBy
3§5.73146293 MHZ|
TITIT 176 dBY
1§2.46492986 MHz|

6

5

adecal |

)LD e e

N

Center 515 MHz 97 MHz/ Span 970 MHz

731013014
Commen t A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
Date: 15.DEC.2008 16:21:11

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Radiated Emissions (Continued)

Tests were performed using the test methods detailed in ANSI C63.4 Section 8 and in accordance with DA-

00-705 for Spurious Radiated Emissions

Electric Field Strength Measurements (Frequency Range: 1 GHz to 26.5 GHz)

(Emissions Occurring in the Restricted Bands)

Highest Peak Level: Bottom Channel DH5

Frequenc Antenna Detector Transducer Actual Limit Margin
(GH2) y Polarity Level Factor Level (dBpV/m) (dB) Result
(dBuv) (dB) (dBuVv/m)
4.804020 Vertical 65.4 -1.8 63.6 74.0 10.4 Complied
Highest Average Level: Bottom Channel DH5
Detector Transducer Actual _ )
Fre(gl;ezr;cy T;r;tlg?irt]a Level Factor Level (d;m\}'/tm) M(erg)m Result
Y I (@Buv) (dB) (dBpV/m) K
4.804020 Vertical 47.6 -1.8 458 54.0 8.2 Complied
Highest Peak Level: Middle Channel DH5
Detector Transducer Actual - .
Froquency | Amennd | “Level | Factor | Level | | MEE | Resu
(dBuv) (dB) (dBuVv/m)
4.881899 Vertical 65.9 -1.3 64.6 74.0 9.4 Complied
Highest Average Level: Middle Channel DH5
Detector Transducer Actual - .
Fr?gllj_lezl;cy Alggtlzpi?; Level Factor Level ( dém\]/'/tm) M(?jré])ln Result
(dBpV) (dB) (dBpV/m) H
4.881899 Vertical 49.1 -1.3 47.8 54.0 6.2 Complied
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Transmitter Radiated Emissions (Continued)
Highest Peak Level: Top Channel DH5

Frequenc Antenna Detector Transducer Actual Limit Margin
(gHz) y Polarity Level Factor Level (dBpV/m) (dg) Result
(dBpv) (dB) (dBuVv/m)
4.960020 Vertical 65.9 -1.4 64.5 74.0 9.5 Complied
Highest Average Level: Top Channel DH5
Detector Transducer Actual - .
Frequency | Anena | CLevel | Factor | Level | | MEN | Resun
Y 1 (@Bupv) (dB) (dBpV/m) K
4.960020 Vertical 49.0 -1.4 47.6 54.0 6.4 Complied
Highest Peak Level: Hopping Mode DH5
Detector Transducer Actual .. .
Fr?gllj_lezl;cy A;;ﬁzma Level Factor Level (dém\]/'/tm) M(?jré])ln Result
Y| (dBuv) (dB) (dBpV/m) K
4.857771 Vertical 65.7 -1.5 64.2 74.0 9.8 Complied
Highest Average Level: Hopping Mode DH5
Detector Transducer Actual _ .
Fre(g%ezgcy Aprc])tl(;?i?; Level Factor Level ( dllém\]/lltm) M(?jrg;n Result
(dBpV) (dB) (dBpV/m) H
4.857771 Vertical 39.7 -1.5 38.2 54.0 15.8 Complied
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Transmitter Radiated Emissions (Continued)

— — —
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 42.12 dBYV  VBW 3 MHz Ref Lvi 53.99 dBYV  VBW 3 MHz
72 dBWV 3.90981964 GHz ~ SWT 7.5 ms Unit dByv 77 dBWV 4.96192385 GHz ~ SWT 23 ms Unit dByv
7 7
K
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D1 54 [dBYV 6
5 D1 54 |dByV
1 5
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MMW‘ g P A I
3 qu‘h\‘
3
2
2
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1
o
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pate: 15.DEC.2008 17:58:57 pate: 15.DEC.2008 18:12:49
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 52.73 dBSV  VBW 3 MHz Ref Lvl 40.31 dBNV  VBW 3 MHz
77 dBWV 12.61673347 GHz  SWT 27 ms unit dBwv 77 dBYV 16.63226453 GHz ~ SWT 30 ms Unit dBwv
7 7
7 7
60 6
D1 54 |dByV. 3 D1 54 |dByV
50 5
vy WV‘MM
WMMWWWW d
1

“ ‘ | | WWWMMWUNMMM‘W

3 3
2 2
1 1
o
-1 -1
-2 -2
_23 -
Start 8 GHz 475 MHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
[Title: 731013014 [Title: 731013014
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL DH5 IComment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL DH5
Date : 15.DEC.2008 18:38:39 Date : 15.DEC.2008 18:55:22

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
The emission shown on the 1 to 4 GHz plot is the carrier at 2.480 GHz
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Transmitter Radiated Emissions (Continued)

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvi 41.33 dByV VBW 3 MHz
77 dByV 25.54609218 GHz SWT 49 ms unit dByv

7

k(

6

D1 54 [dByV
X

40|

WW%MMWMWMM

Start 18 GHz 850 MHz/ Stop 26.5 GHz
[Title: 731013014
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL DH5
Date : 15.DEC.2008 18:58:07

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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7.2.13. Transmitter Band Edge Radiated Emissions

Ambient Temperature: 22°C Relative Humidity: 28%

Tests were performed to identify the maximum radiated band edge emissions.

Electric Field Strength Measurements

Peak Power Level Hopping Mode DH5:

Detector Transducer Actual . .
Frequency Anten.na Level Factor Level Limit Margin Result
(GHz) Polarity (dBpV) (dB) (dBpV/m) (dBpuVv/m) (dB)
2.4000 V 50.0 -0.2 49.8 *78.7 28.9 Complied
2.4835 \Y 61.6 -0.3 61.3 74.0 12.7 Complied
* .20 dBc limit
Average Power Level Hopping Mode DH5:
Frequency Anten_na Dﬁtee\f;f)r Tr?:r;sctzgrcer '?_Cet\;jealll Limit Margin Result
(GHz2) Polarity (dBuv) (dB) (dBuv/m) (dBpV/m) (dB)
2.4835 \Y 38.0 -0.3 37.7 54.0 16.3 Complied
Peak Power Level Hopping Mode 2DH5:
Frequency Anten_na Dﬁtee\félm Tr?:r;s(:?g;:er '?‘_(;t\;]eﬁl Limit Margin Result
(GHz) Polarity (dBpV) (dB) (dBpv/m) (dBuV/m) (dB)
2.4000 V 45.8 -0.2 45.6 *74.4 28.8 Complied
2.4835 V 54.0 -0.3 53.7 74.0 20.3 Complied
* .20 dBc limit
Average Power Level Hopping Mode 2DH5:
Frequency Anten_na Dﬁt:\fet;)r Trall:r;sc(:grcer ?_(;tyeelll Limit Margin Result
(GHz) Polarity (dBuV) (dB) (dBpv/m) (dBpVv/m) (dB)
2.4835 \Y 37.0 -0.3 36.7 54.0 17.3 Complied
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Transmitter Band Edge Radiated Emissions (Continued)

Peak Power Level Hopping Mode 3DH5:

Frequenc Antenna Detector Transducer Actual Limit Margin
(gHz) y Polarity Level Factor Level (dBpv/m) (dlg) Result
(dBpV) (dB) (dBpV/m) H
2.4000 \Y 47.6 -0.2 47.4 *73.8 26.4 Complied
2.4835 \Y 52.5 -0.3 52.2 74.0 21.8 Complied
* .20 dBc limit
Average Power Level Hopping Mode 3DH5:
Detector Transducer Actual - .
Fre(gli'ezr;cy ':‘,T)tIZ?i?a Level Factor Level (dém\]/'/tm) M(?jrg)m Result
y (dBpV) (dB) (dBpV/m) K
2.4835 \Y 37.0 -0.3 36.7 54.0 17.3 Complied
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Transmitter Band Edge Radiated Emissions (Continued)
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Transmitter Band Edge Radiated Emissions (Continued)

— — —
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RSS-210 Issue 7 June 2007 and RSS-Gen Issue 2 June 2007

Transmitter Band Edge Radiated Emissions (Continued)

—
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Transmitter Band Edge Radiated Emissions (Continued)

Peak Power Level Static Mode DH5:

Frequency Antenna Detector Transducer Acwal Limit Margin
(GH2) Polarity Level Factor Level (dBpv/m) (dB) Result
(dBpV) (dB) (dBpV/m) H
2.4000 \Y 57.7 -0.2 57.5 *78.7 21.2 Complied
2.4835 \Y 63.4 -0.3 63.1 74.0 10.9 Complied
* .20 dBc limit
Average Power Level Static Mode DH5:
Detector Transducer Actual L .
Fre(gli'ezr;cy T:\)T)ﬁzma Level Factor Level (dém\]/'/tm) M(?jrg)m Result
y (dBpV) (dB) (dBpV/m) K
2.4835 V 49.6 -0.3 49.3 54.0 4.7 Complied
Peak Power Level Static Mode 2DH5:
Detector Transducer Actual . .
Fr?gli'ezr)]cy ?r(;tlzrr]irt]; Level Factor Level ( dllgm\v/tm) M(?jrg)ln Result
(dBpV) (dB) (dBpV/m) H
2.4000 V 48.2 -0.2 48.0 *74.3 26.3 Complied
2.4835 Vv 56.6 -0.3 56.3 74.0 17.7 Complied
* .20 dBc limit
Average Power Level Static Mode 2DH5:
Detector Transducer Actual _ .
Frequency | Anienna | level | Factor | Level | LMt MO pesy
y (dBuv) (dB) @Buv/im) | (@BwV/M)
2.4835 V 42.6 -0.3 42.3 54.0 11.7 Complied
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Transmitter Band Edge Radiated Emissions (Continued)

Peak Power Level Static Mode 3DH5:

F Ant Detector Transducer Actual Limit Marai
regli'ezncy Pr;Ier]irt]a Level Factor Level dBuV/ ‘ngm Result
(GHz) y (dBuV) (dB) @Buv/im) | (@BwV/m) (dB)
2.4000 \Y 47.8 -0.2 47.6 *73.8 26.2 Complied
2.4835 \Y 57.0 -0.3 56.7 74.0 17.3 Complied
* .20 dBc limit
Average Power Level Static Mode 3DH5:
Detector Transducer Actual . .
Frequency | Amenna | Clevel | Factor | Level | L | Margino | gogy
z ity (dBuv) (dB) @Bpv/im) | (@BwV/M)
2.4835 \Y 43.1 -0.3 42.8 54.0 11.2 Complied
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Transmitter Band Edge Radiated Emissions (Continued)
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Transmitter Band Edge Radiated Emissions (Continued)
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8. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently, the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an
appropriate coverage factor, such that a confidence level of approximately 95% is maintained. For the
purposes of this document “approximately” is interpreted as meaning “effectively” or “for most practical
purposes”.

Measurement Type Range Confidence Level (%) | Calculated Uncertainty
AC Gonducted Spurious 0.15 MHz to 30 MHz 95% +3.72 dB
missions
Transmitter Maximum Peak . o
Output Power Not Applicable 95% 12.94 dB
Transmitter Carrier . o
Frequency Separation Not Applicable 95% +11.4 ppm
1O'ransm|tter Average Time of Not Applicable 95% +0.3 ns
ccupancy
20 dB Bandwidth Not Applicable 95% +11.4 ppm
Radiated Spurious Emissions | 30 MHz to 1000 MHz 95% 1+4.64 dB
Radiated Spurious Emissions 1 GHz to 40 GHz 95% +2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty, the published guidance of the appropriate accreditation body is
followed.
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Appendix 1. Test Equipment Used

RFI No. | Instrument Manufacturer Type No. | Serial No. Date Last Cal.

Calibrated Interval

(Months)

A1299 | Antenna Schaffner CBL6143 | 5094 28 Jul 2008 12
A1391 Attenuator Huber + Suhner 757987 6810.17.B Calibrated -

before use
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | Calibrated -

OPT HO2 before use

A1818 | Antenna EMCO 3115 00075692 25 Oct 2008 12
A436 Antenna Flann 20240-20 | 330 24 Apr 2006 36
K0002 | 3m RSE chamber Rainford EMC N/A N/A 26 Aug 2008 12
M1124 | Spectrum Analyser Rohde & Schwarz ESIB26 100046K 19 Feb 2008 12
M1263 | Test Receiver Rohde & Schwarz ESIB7 100265 06 Feb 2008 12

NB In accordance with UKAS requirements, all the measurement equipment is on a calibration schedule.




	Table of Contents
	1. Customer Information
	2. Equipment Under Test (EUT)
	3. Test Specification, Methods and Procedures
	4. Deviations from the Test Specification
	5. Operation and Configuration of the EUT during Testing
	6. Summary of Test Results
	7. Measurements, Examinations and Derived Results
	8. Measurement Uncertainty
	Appendix 1. Test Equipment Used

