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1. Customer Information

Company Name:

Telit Communications S.p.A.

Address: Via Stazione di Prosecco, 5/B
| - 34010 Sgonico (Trieste)
Italy
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR22

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2009:
Part 22 Subpart H (Public Mobile Services)

Specification Reference:

RSS-GEN lIssue 2 June 2007

Specification Title:

General Requirements and Information for the Certification of
Radiocommunication Equipment

Specification Reference:

RSS-132 Issue 2 Sep 2005

Specification Title:

Cellular Telephones Employing New Technologies Operating in the Bands
824-849 MHz and 869-894 MHz

Specification Reference:

SRSP-503 Issue 7 Sep 2008

Specification Title:

Technical Requirements for Cellular Radiotelephone Systems Operating in the
Bands 824 — 849 MHz and 869 — 894 MHz

Specification Reference:

47CFR24

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2009:
Part 24 Subpart E (Personal Communication Services)

Specification Reference:

RSS-133 Issue 5 Feb 2009

Specification Title:

2 GHz Personal Communications Services

Specification Reference:

SRSP-510 Issue 5 Feb 2009

Specification Title:

Technical Requirements for Personal Communications Services (PCS) in the
Bands 1850-1915 MHz and 1930-1995 MHz

Site Registration:

FCC: 209735, Industry Canada: 3245B-2

Location of Testing:

RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH,
United Kingdom

Test Dates:

26 April 2010 to 27 May 2010

RFI Global Services Ltd
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2.2. Summary of Test Results

FCC Reference Industry Canada Measurement Result
(47CFR) Reference
GSMB850

RSS-Gen 4.10/6 Receiver/ldle Mode Radiated Spurious
Part 15.109 RSS-132 4.6 Emissions -
Part 22.913/ RSS-1324.4 : .
2.1046(a) SRSP-503 5.1.3 Transmitter Carrier Output Power (Conducted) @

RSS-132 4.3 Transmitter Frequency Stability
Part 22.355 RSS Gen 4.7 (Temperature & Voltage Variation) 9
Part 2.1049 RSS-Gen 4.6.1 Transmitter Occupied Bandwidth @
Part 2.1051/22.917 RSS-132 4.5 Transmitter Out of Band Conducted Emissions @
Part 2.1051/22.917 RSS-132 4.5 Transmitter Band Edge Conducted Emissions @
Part 2.1053/22.917 RSS-132 4.5 Transmitter Out of Band Radiated Emissions @
Part 2.1053/22.917 RSS-132 4.5 Transmitter Band Edge Radiated Emissions @
PCS1900

RSS-Gen 4.10/6 : . o
Part 15.109 RSS-133 6.6 Idle Mode Radiated Spurious Emissions @
Part 24.232/ RSS-133 6.4 . .
2.1046(a) SRSP-510 5.1.2 Transmitter Carrier Output Power (Conducted) @

RSS-133 6.3 Transmitter Frequency Stability
Part 24.235 RSS Gen 4.7 (Temperature & Voltage Variation) 9
Part 2.1049/24.238 RSS-Gen 4.6.1 Transmitter Occupied Bandwidth v
Part 2.1051/24.238 RSS-133 6.5 Transmitter Out of Band Conducted Emissions V)
Part 2.1051/24.238 RSS-133 6.5 Transmitter Band Edge Conducted Emissions V)
Part 2.1053/24.238 RSS-1336.5 Transmitter Out of Band Radiated Emissions @
Part 2.1053/24.238 RSS-1336.5 Transmitter Band Edge Radiated Emissions P

Key to Results

@ - Complied

- Did not comply
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2.3. Methods and Procedures

Reference: ANSI/TIA-603-C-2004

Title: Land Mobile Communications Equipment, Measurements and performance
Standards

Reference: ANSI C63.4 (2009)

Title: American National Standard for Methods of Measurement of Radio-Noise

Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 kHz

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to,
or exclusions from the test specification identified above.

RFI Global Services Ltd
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Telit

Model Name or Number: GC864-QUAD
IMEI Number: 359294039003260
Hardware Version Number: O0HOO0

Software Version Number: 10.00.033

FCC ID:

RI7TGE864QC2

Industry Canada ID:

5131A-GC864QC2

3.2. Description of EUT

The equipment under test was a quad band GSM/GPRS modem mounted on a Telit development
board. The EUT was mounted to the development board on four support posts and connected by

two 40 pin connectors.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

Page 8 of 50
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3.4. Additional Information Related to Testing

Type of Radio Device:

Transceiver

Power Supply Requirement(s): Nominal 3.8V Minimum | 3.22V | Maximum | 4.5 V
Mode: GSM/GPRS
Modulation Type: GMSK
Channel Spacing: 200 kHz
Technology Tested: GSM850
Maximum Conducted Output Power: | GSM 32.6 dBm GPRS 32.5dBm
Transmit Frequency Range: 824 MHz to 849 MHz
Transmit Channels Tested: Channel ID Channel Number Freqigﬁggi:\mz)
Bottom 128 824.2
Middle 190 836.6
Top 251 848.8
Receive Frequency Range: 869 MHz to 894 MHz
Receive Channels Tested: Channel ID Channel Number Freq(lig?\rc];e(:lez)
Bottom 128 869.2
Middle 190 881.6
Top 251 893.8
Technology Tested: PCS1900
Maximum Conducted Output Power: | GSM 30.0 dBm GPRS 29.8 dBm
Transmit Frequency Range: 1850 MHz to 1910 MHz
Transmit Channels Tested: Channel ID Channel Number Frquzr?rc];e(ll\/le)
Bottom 512 1850.2
Middle 660 1879.8
Top 810 1909.8
Receive Frequency Range: 1930 MHz to 1990 MHz
Receive Channels Tested: Channel ID Channel Number Freqﬁzr?ES?LAHz)
Bottom 512 1930.2
Middle 660 1959.8
Top 810 1989.8

RFI Global Services Ltd
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3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: Laptop PC

Brand Name: Dell Latitude D600
Serial Number: PC353NT
Description: Development Board
Brand Name: Telit

Serial Number: 113920002441
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

Receiver/ldle mode.
Constantly transmitting at full power on bottom, centre and top channels as required.

Occupied bandwidth, output power and band edge tests were performed with the EUT in
GSM single timesilot circuit switched and GPRS Multi-slot Class 10 with the unit transmitting
on two timeslots in the uplink.

Transmitter radiated spurious emissions were checked in all modes during pre-scans.
Circuit switched voice was found to be the worst case and all final measurements were
performed with the EUT in this mode.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

EUT RF port (SMA connector) was connected to a GSM/GPRS system simulator via
conducted link, operating in transceiver mode.

Powered from a bench power supply connected to the 3.8V IN port on the development
board.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

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 6. Measurement Uncertainty for details.
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5.2. Test Results — FCC Part 22

5.2.1. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

FCC Part:

15.109

Frequency Range:

30 MHz to 1000 MHz

Test Method Used:

As detailed in ANSI C63.4 Section 8 and relevant annexes

Environmental Conditions:

Temperature (°C): 25
Relative Humidity (%): 20
Results:
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuVv/m) (dB)
52.460 Vertical 32.6 40.0 7.4 Complied
76.848 Vertical 26.0 40.0 14.0 Complied
633.943 Horizontal 26.6 46.0 19.4 Complied
823.968 Vertical 29.4 46.0 16.6 Complied
Note(s):

1. Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI Asset Number KO001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

Ref Lvi

70 dByV

Marker 1 [T1]

28.76 dByV
53.32665331 MHz

RBW 100 kHz
VBW 300 kHz
SwWT 300 ms unit dByV

RF Att 0 dB

[T1] 28.76 dBY
53.32665331 MHZ]
[T11 25,56 dBY
76.65330661 MHz]
[r11 20.71 dBy
101.92384770 MHZ

1 28.76 dBy

2310621242 VHzZ|

4

L At

[Title:
[Comment A:
Date =

Start 30 MHz

76920
RADIATED SPURIOUS
11.MAY.2010 21:55:39

97 MHz/

Stop 1 GHz

EMISSIONS STANDBY/IDLE MODE

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying

tables.

RFI Global Services Ltd
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

FCC Part:

15.109

Frequency Range:

1 GHzto 5 GHz

Test Method Used:

As detailed in ANSI C63.4 Section 8 and relevant annexes

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 26
Results: Highest Peak Level
Frequency Antenna Peak Level Average Limit Margin Result
(GHz2) Polarity (dBuVv/m) (dBuV/m) (dB)
3903.808 Vertical 42.8 54.0 13.2 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.

The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.

Title: 76920 Title: 76920
[Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
Date: 11.MAY.2010 22:37:18 Date: 11.MAY.2010 22:42:12

m— — m—
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] RBW 1 MHz RF Att 0 dB

Ref LvI 42.82 dByV vBW 3 MHz Ref LvI 41.25 dByV VBW 3 MHz

70 dByYV 3.90380762 GHz SWT 7.5 ms unit dByv 70 dByV 4.71142285 GHz SWT 5 ms unit dByV

D1 54 (dByV D1 54 |dByV-

2 20

1 10

Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 100 MHz/ Stop 5 GHz
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5.2.2. Transmitter Carrier Output Power (Conducted)

Test Summary:

FCC Part: 22.913(a) / 2.1046(a)

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.1
referencing FCC CFR Part 2.1046(a)

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 34

Results: GSM Circuit Switched

Frequency Conducted RF Limit Margin
Channel Output Power Result
(MHz) (dBm) (dBm) (dB)
Bottom 824.2 325 38.5 6.0 Complied
Middle 836.6 32.6 38.5 5.9 Complied
Top 848.8 32.6 38.5 5.9 Complied
Results: GPRS
Measured Conducted RF Limit Marain
Channel Frequency Output Power (dBm) (dE’?) Result
(MHz) (dBm)
Bottom 824.2 325 38.5 6.0 Complied
Middle 836.6 325 38.5 6.0 Complied
Top 848.8 325 38.5 6.0 Complied
Note(s):

1. The EUT complies with the Industry Canada SRSP-503 Section 5.1.3 limit of 11.5 Watts (40.6 dBm)
EIRP.
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5.2.3. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

FCC Part: 22.355

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.2 referencing
FCC CFR Part 2.1055

Environmental Conditions:

Ambient Temperature (°C): 24

Ambient Relative Humidity (%): 30

Results: Middle Channel (836.6 MHz)

Temperature | Measured Frequency Frequency Limit Margin Result
(°C) Frequency Error (Hz) Error (ppm) (ppm) (ppm)
(MHz)
-30 836.600062 62 0.07 25 243 Complied
-20 836.600035 35 0.04 25 2.46 Complied
-10 836.600024 24 0.03 25 2.47 Complied
0 836.600024 24 0.03 25 2.47 Complied
10 836.600013 13 0.02 25 2.48 Complied
20 836.600010 10 0.01 25 2.49 Complied
30 836.599952 48 0.06 25 2.44 Complied
40 836.599964 36 0.04 25 2.46 Complied
50 836.600017 17 0.02 25 2.48 Complied
Note(s):

1. Frequency was measured using the frequency counter of a calibrated Rohde & Schwarz CMU 200.
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5.2.4. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

FCC Part:

22.355

Test Method Us

ed:

As detailed in ANSI TIA-603-C-2004 Section 2.2.2 referencing
FCC CFR Part 2.1055

Environmental Conditions:

Temperature (°C): 20
Relative Humidity (%): 34
Results: Middle Channel (836.6 MHz)
Supply Measured Frequency Frequency Limit Margin Result
Voltage (V) Frequency Error (Hz) Error (ppm) (ppm) (ppm)
(MHz)

3.2 836.599972 28 0.03 25 2.47 Complied

4.5 836.599949 51 0.06 25 2.44 Complied
Note(s):

1. Frequency was measured using the frequency counter of a calibrated Rohde & Schwarz CMU 200.

RFI Global Services Ltd

Page 17 of 50




TEST REPORT SERIAL NO: RFI-RPT-RP76920JD03A V3.0

VERSION NO. 3.0 ISSUE DATE: 22 JULY 2010

5.2.5. Transmitter Occupied Bandwidth

Test Summary:

FCC Part: 2.1049

Test Method Used: As detailed in ANSI C63.4 Section 13.7 and relevant annexes
referencing FCC CFR Part 2.1049 (see note below)

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 34

Results: GSM Circuit Switched

Channel Frequency (MHz) Occupied Bandwidth (kHz)
Bottom 824.2 244.088
Middle 836.6 241.683
Top 848.8 241.683

Note(s):

1. Inlieu of the test method detailed in ANSI C63.4 Section 13.7, the 99% occupied bandwidth was
measured using the Occupied Bandwidth function of the spectrum analyser.
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Transmitter Occupied Bandwidth (continued)

Marker L LT1] RBN 5 kHz RF ALt 40 db Marker 1 (11] RBW S KkHz  RF Att 40 db
@Ref Lv] -5.73 dBn VBW 20 KHz @Ref Lvl -4.50 dBn  VBU 20 KHz
10 dBn 824.26913828 MHz  SWT s Unit dBn 10 dBm 835.59819639 MHz  SWT 0s  Unit B
10 1g
Y| -5.73 Bif e vi|iT1) -4.60 dBf e
824.26313828 IMHz 83559819639 Mz
9 o T UBET75I5 KAz g 7 P AT EB3IIEE7I KAz
VT [71) -19).73 | vT{ [71) -19.50 dBn|
_1g) M M’WA A24.07915832 1H i AMMA}\ 83747915830 1A
vT3 [T13 -19).92 Bl VT [71] -19.35 dBn|
7 2 B24.32324p49 MHz 7 Jo  836.72084)158 Ny
-2 -2y

Y \ Ly [

o] Riad e e

-70] -70]
-80] -80)|
-390 -90
Center 824.2 MHz 5O kHz/ Span 600 kHz Center 836.6 MHz 60 Kz, Span 500 kHz
ate: 30.APR.2010 10:15:13 pate: 30.APR.2010 _10:10:40
Marker 1 LT1] RBH 5 Kiz RF ALt 40 dB
Ref Lv -4.35 dBn  VBH 20 KHz
10 dBm B848.73338677 MHz SWT 10 s unit dBm
10,
vi(i71) &
848. 793
9 N TFH 74T 5B3T55 73 WA
V1] (711 -20|.06 dBn)
10 Ml A48 7915832 MH
-20[.41 dBm|
Tl B.392084|168 MHz
-20)

-30
LY
-50

N

-70]
-80|
-390
Center B848.8 MHz 60 kHz/ Span 600 kHz
Pate: 30.APR.2010 10:13:46
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Transmitter Occupied Bandwidth (continued)

Results: GPRS

Channel Frequency (MHz) Occupied Bandwidth (kHz)
Bottom 824.2 241.683
Middle 836.6 241.683
Top 848.8 240.481

Note(s):

1. Inlieu of the test method detailed in ANSI C63.4 Section 13.7, the 99% occupied bandwidth was
measured using the Occupied Bandwidth function of the spectrum analyser.

Page 20 of 50
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Transmitter Occupied Bandwidth (continued)

Marker 1 011) RBW 5 KHz  RF ALt 40 dB Marker 1 (T1] RBH 5 KHz  RF Att 40 dB

Ref Lv -6.55 dBn VBW 20 kHz Ref Lv -6.85 cBm  VBW 20 kHz
10 dBm 824.17174343 MHz  SWT 10s  Unit dBm 10 dBm B36.57775651 MHz  SWT 10s  Unit Bm

10 10
Y[t -6[.55 cBif g viliTL -85 dBon) e

84.17174843 Mz 836.57775551 Mz
o TP T.58335 g P AT 7]
: o1 (T1) -20 L v1{ 111 B
10 ik Josdiamuy 844 0791583 n Tkt B IiH
W w: (711 22, VT4 [T1] 3 dBn|
T B34.32084 ; o B35.722 2|

o) iy 20| 1 2

\ L A
I T R

-70] -70]
-80] -80)|
_anl —anl
Center 824.2 MHz 80 KHz Span 600 kHz Center B36.5 MHz 60 KHz/ Span 600 kHz
ate: 12.1AY 2010 12:27:45 ate: 12.1AY 2010 12:27: 16
Tarker 1 1710 RON 5 Kz RF ALL 40 B
Ref Lv 5.95 dBn VBN 20 KMz
10 dBm B84B.77895732 MHz SWT 10 s unit dBm
10,
vi(T11 -5|.95 dBm) a
848, 77895732 1]
0 ; P24 28056152 R
oT{ 1711 _19.54 dbn
“10 LMW)WJ\ 8da 57915R30 mn
VT3 [(T1] -20[.06 dBm|
T, N2 848.51963B28 MHz
-20) /
ol ] |
,ED/
-70
-80
-390
Center B48.8 Mz 80 KHz/ Span 600 kHz
ate: 12.1AY 2010 12:26:17
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5.2.6. Transmitter Out of Band Conducted Emissions

Test Summary:

FCC Part:

2.1051 and 22.917

Frequency Range:

9 kHz to 10 GHz

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing FCC
CFR Part 2.1051

Environmental Conditions:

Temperature (°C):

25

Relative Humidity (%):

34

Results: Top Channel

Frequency (MHz)

Peak Emission
Level (dBm)

Limit
(dBm)

Margin
(dB)

Result

3639.279

-36.6

-13.0

23.6

Complied

Note(s):

1. All emissions were investigated and found to be at least 20 dB below the specified limit; therefore the

highest emission level was recorded as shown in the table above.

2. The emission shown at approximately 850 MHz on the 30 MHz to 1 GHz plot is the carrier.
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Transmitter Out of Band Conducted Emissions (continued)

Marker 1 [T1] RBW 1 kHz RF Att 10 dB Marker 1 [T1] RBW 10 kHz RF Att 10 dB
Ref Lvl -56.26 dBm VBW 3 kHz Ref Lvl -59.03 dBm VBW 30 kHz
0 dBm 10.41282565 kHz SWT 360 ms Unit dBm 0 dBm 150.00000000 kHz SUT 760 ms Unit dBm
0, 0
31.5 @B Offset 31.5 @B Offs¢t &
10l ~10|
D1 -13 dB 01 -13] dB
_on| _o0)
-30f -30)
_4n| ~40
_50 -50
1
’E”x‘““ww"
T R b AL bt S A LA A b At Sl
7 VPGP T YOPU Y Y NP Y 70
e
-80 -B0
anl -00]
~100l ~100
Start 9 kHz 14.1 kHz, Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 MHz
Pate: 23.APR.2010 14:27:24 ate: 23.APR.2010 14:28:18
Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl B8.63 dBm VBW 100 kHz Ref Lv -36.61 dBm VBW 3 MHz
0 dBm B850.32064128 MHz SWT 245 ms Unit dBm 0 dBm 3.63827856 GHz SHT 5s Unit dBm
o! 0
35.1 @B Offset 33.3 @B Offsgt &
"
o1 -13 dB
0
-30| 30|
1
N ke Lty At AN o kgt T tion
A N
PR SR TN TV Pr o a1 -
-60] -B0
-70| -70]
-80| -B80]
_qql -90]
-1008 -100
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 300 MHz/ Stop 4 GHz
Pate: 29.APR.2010 14:29:23 ate: 29.APR.2010 14:36:32
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Transmitter Out of Band Conducted Emissions (continued)

Marker 1 [T1]
Ref Lvl -39.35 dBm
0 dBm 4.24048096 GHz
D

23.7 @B Offset

1)
D1 -13 db

_70)
_anl
ap)
- 100!
Start 4 GHz
Pate: 25.APR.2010 14:42:29

-20]

-30]

-40)

-50]

-B0]

-70

-B0|

-80

~100!

ate:

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
-42.65 dBm VBW 3 MHz
8.64529058 GHz SWT 5s Unit dBm
B Offset
A
3| db
4
Start B GHz 200 MHz/ Stop 10 GHz

25.APR.2010 14:45:37

Page 24 of 50

RFI Global Services Ltd



TEST REPORT

VERSION NO. 3.0

SERIAL NO: RFI-RPT-RP76920JD03A V3.0

ISSUE DATE: 22 JULY 2010

5.2.7. Transmitter Conducted Emissions at Band Edges

Test Summary:

FCC Part:

2.1051 and 22.917

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.13
referencing FCC CFR Part 2.1051 and 22.917

Environmental Conditions:

Temperature (°C):

28

Relative Humidity (%):

27

Results: GSM Circuit Switched Lower Band Edge

Peak Emission Band edge limit :
Frequency (MHz) Level (dBm) (dBm) Margin (dB) Result
824 -21.2 -13.0 8.2 Complied
Results: GSM Circuit Switched Upper Band Edge
Peak Emission Band edge limit .
Frequency (MHz) Level (dBm) (dBm) Margin (dB) Result
849 -23.4 -13.0 10.3 Complied
849.020 -21.2 -13.0 8.2 Complied
@ Marker 1 [T1] RBW 3 kHz RF Att 40 dB @ Marker 2 [T11] RBW 3 kHz RF Att 40 dB
) 33.1 @B Offsgt : vi(rTt ] —21|.22 dBn| A 33.5 @B Offsgt : vo [Tt (,21_22 dBm| A
. “M 1 M 843.00000p00 MHz|

/

01 -13| dBi /

_10)
o1 j13 dB |

A

\““W gt Lo ol o, A,
ML AP A A

_60)

F2 F2
Fi F1
-70 | _70 |
Center 823.5 MHz 200 khz/ Span 2 MHz Center 843.5 Mhz 200 khz/ Span 2 MHz
ritle: 7693204003 ritle: 7693201003
Fonnent A: CONDUCTED BAND EDGE GSM B5D Fonment A: CONDUCTED BAND EDGE GSM B50
pate: 27.MAY 2010 12:26:28 pate: 27.MAY 2010 12:29:23
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Transmitter Conducted Emissions at Band Edges (continued)

Results: GPRS Lower Band Edge

Frequency (MHz)

Peak Emission
Level (dBm)

Band edge limit
(dBm)

Margin (dB)

Result

824

-14.4

-13.0

14

Complied

Results: GPRS Upper Band Edge

Frequency (MHz)

Peak Emission
Level (dBm)

Band edge limit
(dBm)

Margin (dB)

Result

849

-25.2

-13.0

12.2

Complied

849.020

-17.4

-13.0

4.4

Complied

Marker 1 [T1] REW 3 KMz RF Ati 40 dB Marker L 1T1] RBW 3 Kz RF Att 40 0B
Ref Lvl S14.42 dBn VBW 10 KHz Ref Lvl -26.20 dBn  VBW 10 KHz
30 dBm B24.00000000 MHz ~ SWT 560 ms  Unit dBm 30 dém 849.00000000 MHz ~ SWT 560 ms  Unit B
I W
33.1 pB Offsgt vilITL ~141.42 dBm| g 33.5 B Offspt vi|ITL -26/.20 dBmf e
841.0000pp0D Pz | 8430000000 MHz|
20 20 TTT ~T7[73 o8
RERGET
84302004008 MHz|
10} 1
. i
-10 / \1 0 }/ \
o1 -13 dB { { 431f13 a8 { -
[ | I I
W f"u
-30 30
_ag) l{}. \K \\
© o b e L WMW - M" Wbl A A oA il
0] -60)
P2 P2
Fi Fi
= | l |
Center 823.5 Mz 200 Kz, Span 2 MHz Center 843.5 MHz 200 khz/ Span 2 MHz
ritie: 7693200003 ritie: 7693207003
fonment A: CONDUCTED BAND EDGE GPRS 850 fronment A: CONDUCTED BAND EDGE GFRS 850
hate: 27.MAY 2010 12:24:19 bate: 27.MAY 2010 12:31:16
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5.2.8. Transmitter Out of Band Radiated Emissions

Test Summary:

FCC Part:

2.1053 & 22.917

Frequency Range:

30 MHz to 10 GHz

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.12 referencing FCC
CFR Part 2.1053

Environmental Conditions:

Temperature (°C):

28

Relative Humidity (%):

23

Results: Top Channel

Frequency Peak Emission Limit Margin Result
(MHz) Level (dBm) (dBm) (dB)
2545.090 -37.2 -13.0 24.2 Complied

Note(s):

1. All emissions were investigated and found to be at least 20 dB below the specified limit; therefore the
highest emission level was recorded as shown in the table above.

The emission shown at approximately 850 MHz on the 30 MHz to 1 GHz plot is the carrier.

3. Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI Asset Number KO001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

4. Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number KO002) at a

distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Transmitter Out of Band Radiated Emissions (continued)

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBH 1 MHz  RF Att 20 dB
Ref Lvl ~43.48 dBm VBW 300 kHz Ref Lvl -46.55 dBm VBH 3 MHz
0 dBm 964.82965932 MHz SWT 245 ms Unit dBm 0 dBm 1.69739478 GHz SHT 7.5 ns Unit dBm
0 0
A MU -4§.55 dBnm| a
1.69739479 GHz
-1 -10
101 -13| dB: 01 -13[ dB 11T —37. 74 dBn|
2.54509018 BHz
-20 -20
-30 -30
2
“0 t 0 ‘ O~
MANLLNLMLM”X'* T AL**‘\MN“”U‘/W v udl
50 Wit e e e
S P e
[ bl
6 AMNA\\4) Pinad 60
70 -70
-8 -80
K -9
-1001 - 100!
Start 25 MHz 97.5 MHz/ S5top 1 GHz Start 1 BHz 300 MHz/ Stop 4 GHz
Title: 76920 ritle: 76920
Comment A: RADIATED SPURIOUS EMISSIONS GSM 850 TX MODE TOP CHANNEL Fonment A: RADIATED SPURIOUS EMISSIONS GSM B50 TX MODE TOP CHANNEL
pate: 28.APR.2010 21:31:23 ate: 28.APR.2010  22:04:41
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -37.94 dBm VBLI 3 MHz Ref Lvl -41.87 dBm VBH 3 MHz
0 dBm §.98937396 GHz SWT 23 ms Unit dBm 0 dBm 9.52705411 GHz SHT 11.5 nms Unit dBm
0
A a
_1 -
FD1 -13| dBi HO1 -13] dB
-20 -20
E -30
1
40 J~K~M}\MAAN/JJVVM*”\MIA¢W 40
/?MAAﬁNJVHJumJAWMJ’A’Mlehkb \hquMwu~¢me*»~mww4»1AAh*A~\~«xavjJ¢MH,bjjwyvkwwf“””x““quAﬁ*waawvﬂv
5 st -50f
O ™
-60 -60)
-70 -70
-8l -80
_ap _an
-100l - 100!
Start 4 GHz 400 MHz/ Stop 8 GHz Start 8 BHz 200 MHz, Stop 10 BHz
Title: 76920 ritle: 76920
Comment A: RADIATED SPURIOUS EMISSIONS GSM 850 TX MODE TOP CHANNEL [onment A: RADIATED SPURIOUS EMISSIONS GSM B50 TX MODE TOP CHANNEL
pate: 28.APR.2010  22:23:05 ate: 28.APR.2010 22:34:56
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5.2.9. Transmitter Radiated Emissions at Band Edges

Test Summary:

FCC Part: 2.1053 & 22.917

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.12 referencing
FCC CFR Parts 2.1053 and 22.917

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 23

Results: GSM Circuit Switched Lower Band Edge

Frequency Peak Emission Limit Margin Result
(MHz) Level (dBm) (dBm) (dBm)

See note below

Results: GSM Circuit Switched Upper Band Edge

Frequency Peak Emission Limit Margin Result
(MHz) Level (dBm) (dBm) (dBm)

See note below

Note(s):

1. Transmitter band edge radiated emissions test was not performed for GSM850 circuit switched or GPRS
modes, as the residual carrier power seen on the emissions plots are lower than the specified -13.0dBm
limit and therefore complies with the band edge limit by inspection.
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5.3. Test Results — FCC Part 24

5.3.1. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

FCC Part:

15.109

Frequency Range:

30 MHz to 1000 MHz

Test Method Used:

As detailed in ANSI C63.4 Section 8 and relevant annexes

Environmental Conditions:

Temperature (°C): 25
Relative Humidity (%): 20
Results:
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuVv/m) (dB)
52.460 Vertical 32.6 40.0 7.4 Complied
76.848 Vertical 26.0 40.0 14.0 Complied
633.943 Horizontal 26.6 46.0 19.4 Complied
823.968 Vertical 29.4 46.0 16.6 Complied
Note(s):

1. Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI Asset Number KO001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

Ref Lvi

70 dByV

Marker 1 [T1]
28.76 dByV
53.32665331 MHz

RBW 100 kHz
VBW 300 kHz
SwT 300 ms unit dByV

RF Att 0 dB

vi|[T1] 28.76 dBY
53.32665331 MHZ]

25,56 dBY
76.65330661 MHz]

20.71 dBy

V2 Ty

v3|[T1]

101.92384770 ‘NHZ

Va|rT1] 28/76 dBy

2310621242 VHzZ|

4

—v~v-JJ»LW‘NLAVWMN\“AWXA“,NM$~JMA“£

[Title:

Date =

Start 30 MHz

76920

11.MAY.2010 21:55:39

97 MHz/

Stop 1 GHz

[Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying

tables.
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Idle Mode Radiated Spurious Emissions (continued)

Test Summary:

FCC Part: 15.109
Frequency Range: 1 GHz to 10 GHz
Test Method Used: As detailed in ANSI C63.4 Section 8 and relevant annexes

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 20

Results: Highest Peak Level

Frequency Antenna Level Average Limit Margin Result
(MHz) Polarity (dBuvim) (dBpV/m) (dB)
9434.870 Vertical 49.9 54.0 4.1 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 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.

The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss.

All pre-scans were performed with a peak detector against average limits apart from measurements
made in the range of 8 to 10 GHz where pre-scans were performed with peak and average detectors
and the applicable limit applied. This was due to the noise floor exceeding the average limit when using
a peak detector.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Idle Mode Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 1 MHz RF ATt 0 dB
Ref LvI 42.82 dByV VBW 3 MHz
70 dByV 3.90380762 GHz swT 7.5 ms unit dByv
7
6
D1 54 ([dByV

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI 48.13 dByV VBW 3 MHz
70 dByV 7.62324649 GHz SWT 23 ms unit dByvV
7
D1 54 |dByV-

B T e e //W\N\MW‘”

20

Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 400 MHz/ Stop 8 GHz
Title: 76920 Title: 76920
Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
pate: 11.MAY.2010 22:37:18 Date: 11.MAY.2010 22:47:59
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 49.86 dBYV VBW 3 MHz Ref Lvl 39.45 dBYV  VBW 3 MHz
90 dBWV 9.43486974 GHz SWT 11.5 ms Unit dByv 80 dBWV 9.43887776 GHz SWT 11.5 ms Unit dBwV
o
8l 70|
|01 74 |dBY
K
|-D1 54 dBy
6
1 1
5 v 4 ¥
I PPRRATY WY A N RSV N SVERT VRTINS hpa A AR fo Py femr PN AN A A
4 30
3
2 1
1
-10f
-1 -
Start 8 GHz 200 MHz/ Stop 10 GHz Start 8 GHz 200 MHz/ Stop 10 GHz
Title: 76920 Title: 76920
Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
pate: 11.MAY.2010 22:57:00 Date: 11.MAY.2010 22:52:25

Peak Detector

Average Detector
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5.3.2. Transmitter Carrier Output Power (Conducted)

Test Summary:

FCC Part:

24.232(c)/2.1046(a)

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.1 referencing
FCC CFR Part 2.1046(a)

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

24

Results: GSM Circuit Switched

Measured Conducted RF Limit Marain
Channel Frequency Output Power (dBm) (dlg) Result
(MHz) (dBm)
Bottom 1850.2 30.0 33.0 3.0 Complied
Middle 1879.8 30.0 33.0 3.0 Complied
Top 1909.8 30.0 33.0 3.0 Complied
Results: GPRS
Measured Conducted RF Limit Marain
Channel Frequency Output Power (dBm) (dg) Result
(MHz) (dBm)
Bottom 1850.2 29.8 33.0 3.2 Complied
Middle 1879.8 29.8 33.0 3.2 Complied
Top 1909.8 29.8 33.0 3.2 Complied
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5.3.3. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

FCC Part:

24.235

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.2
referencing FCC CFR Part 2.1055

Environmental Conditions:

Ambient Temperature (°C): 24

Ambient Relative Humidity (%): 30

Results: Bottom Channel (1850.2 MHz)

Temperature Frequency Measured Lower Band Margin Result
(°C) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)

-30 105 1850.200105 1850.0 0.200105 Complied
-20 85 1850.200085 1850.0 0. 200085 Complied
-10 81 1850.200081 1850.0 0.200081 Complied
0 65 1850.200065 1850.0 0. 200065 Complied
10 44 1850.200044 1850.0 0.200044 Complied
20 42 1850.200042 1850.0 0.200042 Complied
30 49 1850.200049 1850.0 0.200049 Complied
40 47 1850.200047 1850.0 0.200047 Complied
50 60 1850.200060 1850.0 0.200060 Complied

Results: Top Channel (1909.8 MHz)

Temperature Frequency Measured Upper Band Margin Result
(°C) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)

-30 75 1909.800075 1910.0 0.199925 Complied
-20 68 1909.800068 1910.0 0.199932 Complied
-10 70 1909.800070 1910.0 0.199930 Complied
0 67 1909.800067 1910.0 0.199933 Complied
10 63 1909.800063 1910.0 0.199937 Complied
20 63 1909.800063 1910.0 0.199937 Complied
30 50 1909.800050 1910.0 0.199950 Complied
40 56 1909.800056 1910.0 0.199944 Complied
50 51 1909.800051 1910.0 0.199949 Complied
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5.3.3.1. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

FCC Part:

24.235

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.2
referencing FCC CFR Part 2.1055

Environmental Conditions:

Temperature (°C):

20

Relative Humidity (%):

30

Results: Bottom Channel (1850.2 MHZz)

Supply Frequency Measured Lower Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
3.22 41 1850.200041 1850.0 0.200041 Complied
4.5 47 1850.200047 1850.0 0.200047 Complied
Results: Top Channel (1909.8 MHz)
Supply Frequency Measured Upper Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MH2z)
(MHz) (MHz)
3.22 53 1908.800053 1910.0 0.199947 Complied
4.5 49 1908.800049 1910.0 0.199951 Complied
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5.3.4. Transmitter Occupied Bandwidth

Test Summary:

FCC Part: 24.238

Test Method Used: As detailed in ANSI C63.4 Section13.7 and relevant
annexes referencing FCC CFR Part 2.1049
(see note below)

Environmental Conditions:

Temperature (°C): 27

Relative Humidity (%): 30

Results: GSM Circuit Switched

Channel Frequency (MHz) Occupied Bandwidth (kHz)
Bottom 1850.2 246.493
Middle 1879.8 244.088
Top 1909.8 244.088

Note(s):

1. Inlieu of the test method detailed in ANSI C63.4 Section13.7 the 99% occupied bandwidth was
measured using the Occupied Bandwidth function of the spectrum analyser.
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Transmitter Occupied Bandwidth (continued)

Marker 1 (111 REH 5 KMz RF Att 40 db Marker 1 L11] REW 5 KMz RF Att 30 dB
Ref Lvl ~7.33 dBn VBW 20 kHz Ref Lvl -7.20 cBm VBW 20 kHz
10 dBm 1.85026794 BHz  SHT 0s  Unit dBn 0 dBm 1.87986734 GHz  SWT 10s  Unit dBn
10 0
vilir -7.33 dBin| g vi (1711 -7.20 cBin| g
1.85026734 GHz 1.87386734 GHz
0 10 P IRTY I T
PH 15 TI798ET 7 K| L uz AT TB8T7EIE R
Loovrgom -24.04 dBm vy [T1] -22/.61 dBm
1 stldones 1 185007655 GH o Thu 1. A79R79A GH
v I Y A -22.44 dBn| g I 71 -23].48 dBn|
1.85032204 GHz 1.87332p04 GHz
- " . - ,

V Y K
e . i .
70 -80
-8 -90|
ol -100

Center 1.8502 GHz B0 Kz, Span 600 kHz Center 1.8798 GHz 60 KHz/ Span 600 kHz
ate: 30 APR.2010 10:19:57 ate: 29.APR.2010_ 15:15:30
Marker 1 [T1] REW 5 Kz RF ALt 40 dB
Ref Lvl -8.04 dBm VBN 20 kHz
10 dBm 1.90980060 BHz  SWT s  Unit dBm
10
vi|iT1) -804 dBf e
1.30980p60 BHz
E TOFY 747 BB /35 RAZ
VT (1) 24|18 dBn|
~10| e/} 4 1.90967796 GH
WA e o -23.84 dBn|
1 1.30932004 BH
-20 Tt v“iﬂ
_4p)| }/
- | (T
b Y
-
-a0
-30
Center 1.9038 BHz B0 KHz/ Span 600 kHz
bate: 30.APR.2010  10:21:28
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Transmitter Occupied Bandwidth (continued)
Results: GPRS

Channel Frequency (MHz) Occupied Bandwidth (kHz)
Bottom 1850.2 244.088
Middle 1879.8 240.481
Top 1909.8 240.481

Note(s):

1. Inlieu of the test method detailed in ANSI C63.4 Section13.7 the 99% occupied bandwidth was
measured using the Occupied Bandwidth function of the spectrum analyser.
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Transmitter Occupied Bandwidth (continued)

Marker 1 011) RBW 5 KMz RF ALt 10 dB Marker 1 (T1] RBH 5 KHz  RF Att 10 dB
@Ref Ly -32.65 dBn  VBW 20 khHz @Ref Ly -32.76 B VBW 20 KHz
20 dBn 1.85019218 GHz  SWT 10s  Unit dBm 20 dBm 1.87379689 GHz  SWT 10s  Unit Bm
o0 o
Y[t 32|65 B viliTL 32,76 dBn) e
1.85019018 GHz, 1.87979693 Gz
30 : TP T UBET7EI5 KAz -30 i P 40 7B09HTIZ KAz
M‘”‘}“W RENAE 47,44 | M"“W"m o1 1711 -48).76 den|
] m}"L N 1.A5007796 GH e »»A %‘M 187967016 GH
TV/“ -47.79 dBn| /MIV ‘Viz 713 4770 dBn|
b 1.85032p04 BH R 1.87331964 GHz

3
) N
! ] ™y

-50) /
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_an| -an)
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-110 -110
-120 -120l
Center 1.8502 GHz 80 kHz, Span 600 kHz Center 1.8738 GHz 60 kHz/ Span 600 kHz
ate: 12.MAY 2010 11:44:13 bate: 12.MAY 2010 11:40:06
Marker 1 (T1] RBH S kHz  RF Att 10 dB
Ref Lv -31.96 dBm  VBH 20 kHz
-20 dBn 1.90977776 GHz  SWT 10 s Unit dBm
20,

vi|[T1] -31/.96 dBn|
776 GHz

1
-30 OPH 740 280597 Rz
MWMMVT (1] 91 dbn

r

1.9096A036 GH

-49)
},ﬁ'” \W\;;Z[Tl] —48|.50 dBn|
{1 1.30932P84 GHz

o w
=1
@
<
]

[

] My

-90)
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pate: 12.MAY 2010 11:35:52
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5.3.5. Transmitter Out of Band Conducted Emissions

Test Summary:

FCC Part:

2.1051 & 24.238

Frequency Range:

9 kHz to 20 GHz

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing FCC
CFR Part 2.1051

Environmental Conditions:

Temperature (°C):

27

Relative Humidity (%):

30

Results: Top Channel

Frequency (MHz)

Peak Emission
Level (dBm)

Limit
(dBm)

Margin
(dB)

Result

9551.603

-40.8

-13.0

27.8

Complied

Note(s):

1. All emissions were investigated and found to be at least 20 dB below the specified limit; therefore the

highest emission level was recorded as shown in the table above.

2. The emission shown at approximately 1907.8 MHz on the 1 MHz to 4 GHz plot is the carrier.
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Transmitter Out of Band Conducted Emissions (continued)

Marker 1 (T1] RBH RF Att 10 dB Marker 1 (T1] RBW 10 kHz  RF Att 10 ds
Ref Lvl -57.37 dBm  VBW Ref Lvl -57.60 dBm  VBW 30 kHz
0 dBn 33.30060120 kHz  SWT Unit dBm 0 dém 150.00000000 KHz ~ SWT 10 s Unit dBn
D
31.5 B Offsft 5737 b e 31.5 §B Offsft viliTd -57.60 diBn] e
3.30060/120 kHz 190.00000p00 kHz
_1n)
ot -13 dB o1 -13] dB
_on)
30
_an)
_sn)
1
50 w |
w WMWWMW | \‘%AMWJ\FL«MMMMM LA v o Al b AAAMA A oA A
7 T TR N P ot
a0l
an
_100
Start 9 kHz 14.1 KkHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 MHz
bate: 23.APR.2010  15:18:45 23.APR.2010  15:20:08
Marker 1 (T1] RBH RF Att 10 dB Marker 1 (T1] RBW 1 MHz  RF Att 10 dB
Ref Lvl —43.11 dBm  VBW Ref Lvl 30.18 dBm  VBM 3 MHz
0 dBn 930.28056112 MHz  SWT Unit dBm 30 dBm 90781563 BHz  SHT 10 s Unit dBn
5
35.4 {8 Offsft a3 11 | e 33.3 §B Offsft vi[iTd 3] 18 ] e
990.28056/112 MHz 1.90781F63 GHz
1)
o1 -13 dB
_on)
_30)
40 +
o1 -13 o8
|\ ssbtud e
EHMWWWWW oty
50l
- WMNWWMW%WW
a0l
_qp)
100
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 300 MHz/ Stop 4 GHz
bate: 23.APR.2010  15:21:02 23.APR.2010  15:22:15
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Transmitter Out of Band Conducted Emissions (continued)

Marker L 1111 RBN RF ALt 10 B Marker L [T1] RBW T1Hz  RF ALt 10 dB
Ref Lvl ~41.41 dBn  VEM Ref Lvl -40.84 dBn  VBM 3 Mz
0 dBn 5.93386774 GHz  SWT Unit B 0 dBn 9.55160321 GHz  SHT 10s  Unit B
0, 0
23.7 PB Offspt 041 o] g 26.4 B Offspt Vit 184 o] g
593386774 GHz| 9.55160821 GHz|
1 -10
Lot -13 B lo1 -13 a8
_2n) _on
-3y -30)
1
- 40 ~40]
V»,ﬁﬂiﬂAxuuvLﬁ¢-~VAAVJAALJ LLthmAA LA\}LV1W<MJ»M\*F~Muw,a/me)w}d\)NN“¢u~}—¢mbvJ«Linﬂjﬂaﬂ”«”u»mdlv’”*ﬁvul#rﬁq“ﬁ”ﬂrvv44vMAVv\
AN i vt o
-60| -B0]
-7 -70)
-B0 -B0|
a) -5
~1008 -100
Start 4 BHz 400 MHz, Stop 8 BHz Start 8 GHz 475 MHz/ Stop 12.75 GHz
pate: 29.APR.2010 15:28:29 ate: 23.APR.2010 15:34:16
Marker L 1111 RBN RF Att 10 0B Marker L (T1] RBW 11Hz R ALt 10 0B
Ref Lvl -54.09 dBn  VBM Ref Lvl -51.33 dBn  VBM 3 MHz
0 dBn 15.27505010 GHz  SWT Unit 4B 0 dBn 18.65731463 GHz  SWT Ws  Unit B
I 9
11.5 P8 Offskt 5409 o] g 13.6 [B Offoft viliT1 “s1[ 38 ] oy
15.27505010 GHz 18.65731463 GHz
1)
ot -13 a8
_on) o
-30) -30)
n -40]
) - - !
4\’\»xlw v~v““‘”\~u/““”A“”v"\4“~“*’“”K”A*\«/~f—~i> = SYPN PR PPN [PTevee
,EHWMMM»WWW [l et il e -60
-7 -7
-80) -80]
_ag] -9
-100 -100l
Start 12.75 GHz 525 MHz, Stop 18 GHz Start 18 BHz 200 MHz/ Stop 20 GHz
pate: 23.APR.2010 15:42:56 ate: 23.APR.2010 15:45:01
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5.3.6. Transmitter Conducted Emissions at Band Edges

Test Summary:

FCC Part: 2.1051 & 24.238

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing FCC
CFR Part 2.1051 and 24.238

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 26

Results: GSM Circuit Switched Lower Band Edge

Peak Emission Band edge limit :
Frequency (MHz) Level (dBm) (dBm) Margin (dB) Result
1850 -21.3 -13.0 8.3 Complied
Results: GSM Circuit Switched Upper Band Edge
Peak Emission Band edge limit .
Frequency (MHz) Level (dBm) (dBm) Margin (dB) Result
1910 -26.5 -13.0 135 Complied
1910.024 -23.9 -13.0 10.9 Complied
@ Marker 1 [T1] RBW 3 kHz RF Att 40 dB @ Marker 1 [T11] RBW 3 kHz RF Att 40 dB
o 33.4 {B Offs¢t : vilrT1 -21].27 0B e 32.7 HB Offsgt : vi|T1] -26[. 48 dBn| e

ITT] =Z3[.9T dbBm|
1.91002p04 GHz|

. o) 1
7 7%

01 -13| dBi | I

_an)
Ad LA i " w\,m/J ,\fﬂ M
} Al TR IRy N ] iy "W Liy '1- LA Ly, ‘LAWALW
-B0)| -60
F2 F2
F1 F1
70 | 70 |
Center 1.8435 GHz 200 kHz/ Span 2 MHz Center 1.31045 GHz 200 kHz/ Span 2 MHz
[Title: 769320JD03 [Title: 763320J003
Lomment A: CONDUCTED BAND EDGE GSM 1300 Lomment A: CONDUCTED BAND EDGE GSM 1900
pate: 27.MAY 2010 14:40:13 Paie: 27.MAY 2010 14:53:41
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Transmitter Conducted Emissions at Band Edges (continued)

Results: GPRS Lower Band Edge

Peak Emission Band edge limit .
Frequency (MHz Margin (dB Result
quency (MHz) Level (dBm) (dBm) gin (dB)
1850 -20.5 -13.0 7.5 Complied
Results: GPRS Upper Band Edge
Peak Emission Band edge limit :
Frequency (MHz Margin (dB Result
quency (MHz) Level (dBm) (dBm) gin (dB)
1910 -24.0 -13.0 11.0 Complied
1910.020 -20.8 -13.0 7.8 Complied
@ Marker 1 [T11 RBW 3 kHz RF Att 40 dB @ Marker 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Lvl -20.46 dBm VBW 10 kHz Ref Lvl -23.98 dBm VBW 10 kHz
30 dBm 1.85000000 GHz SWT 560 ms unit dBm 30 dBm 1.91000000 BHz SWT 560 ms Unit dBm
N 33.4 B Offsgt viliT1 -20|. 46 dBm| g 32.7 @B Offsgt Y711 -23|.98 dBm| s
1.85000000 GHz| 1.91000p00 GHz|
20 TTTT —Z0[- 75 dBm|
M ,M 1.91002004 GHz
10] 10] /‘V ML‘\
D 1 \
o e I \ Y 71f 4B |
[ \ \5\
" //”
" )
Saar LSRR MWW{ Mmm{mmu ok b sty
-50 _5
60 -60)
F2 F2
F1 Fl ‘
-70 ~70 |
Center 1.8495 GHz 200 kHz/ Span 2 MHz Center 1.91045 GHz 200 kHz/ Span 2 MHz
[Title: 769320JD03 [Title: 769320J003
Comment A: CONDUCTED BAND EDGE GPRS 1300 Comment A: CONDUCTED BAND EDGE GPRS 1300
Pate: 27.MAY 2010 14:44:30 Pate: 27.MAY 2010 14:48:46
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5.3.7. Transmitter Out of Band Radiated Emissions

Test Summary:

FCC Part: 2.1053 & 24.238
Frequency Range: 30 MHz to 20 GHz
Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.12 referencing

FCC CFR Parts 2.1053 and 24.238

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 23

Results: Top Channel

Frequency Peak Emission Limit Margin Result
(MHz) Level (dBm) (dBm) (dB)
18000.000 -24.9 -13.0 11.9 Complied
Note(s):

1. All emissions were below the noise floor of the measuring receiver; therefore the highest level of noise
floor level was recorded in the table above.

The transmitter fundamental is shown on the 1 GHz to 4 GHz plot at approximately 1907.8 MHz.

3. Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI Asset Number KO001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

4. Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Transmitter Out of Band Radiated Emissions (continued)

Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBUW 1 MHz RF Att 0 dB
Ref Lvl -34.32 dBm VBW 300 kHz Ref Lvl -37.71 dBm VBUW 3 MHz
0 dBm 966.78356713 MHz SWT 245 ms Unit dBm 0 dBm 3.83166333 GHz SHT 7.5 ms Unit dBm
10 dB|Cffset A 10 dB|Offset a
-1 -10|
o1 -13] dBi -1 -13| dB
_20 20|
-30 1 30
L™ 1
w0 . et ] N P Ct
MWM WMWW I W
N 1)
o MW 7EDM’W
VW\\A
-6 -60}
70 70|
-8 -0
- -80|
-1001 - 100t
Start 25 MHz 97.5 MHz/ S5top 1 GHz Start 1 BHz 300 MHz/ Stop 4 GHz
[Title: 76320 [fitle: 76320
Lomment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 28.APR.2010 20:16:24 ate: 28.APR.2010 18:38:26
Marker 1 [T1] RBW 1 MHz RF Att 0 dg Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -35.28 dBm VBW 3 MHz Ref Lvl -30.02 dBm VBUW 3 MHz
0 dBm 7.48498388 GHz SWT 23 ms Unit dBm 0 dBm 12.62625251 GHz SHT 27 ms Unit dBm
10 dB|Offset 5 10 dB|Offset A
10 -
FD1 -13| dBi HO1 -13] dB
_20 20|
- 3 MMWW"
1 A
o Yol WMMWWW
_40 -4
NNALVv#V/rMA‘w,VMWJﬁqJM”kPﬂLwAAJ
sttt
-5 -50
-60 -60}
-70) =70
-8 -80]
_ag _an|
-100 -100
Start 4 GHz 400 MHz/ Stop 8 GHz Start 8 BHz 475 MHz/ Stop 12.75 BHz
[Title: 76320 [fitle: 76320
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Fonment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 28.APR.2010 18:43:43 ate: 28.APR.2010 13:04:03
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Transmitter Out of Band Radiated Emissions (continued)

Marker 1 [T1] RBW 1 MHz RF Att 0 dB Marker 1 [T1] RBUW 1 MHz RF Att 20 dB
Ref Lvl -24.87 dBm VBW 3 MHz Ref Lvl -34.74 dBm VBUW 3 MHz
0 dBm 18.00000000 GHz SWT 30 ms Unit dBm 0 dBm 18.66933868 GHz SWT 11.5 ms Unit dBm
0,
10 dB|Cffset 10 dB|Offset
A A
-1 -10|
o1 -13] dBi -1 -13| dB
_20 20|
it ] ™~
E A ™ o -30)
v T
JA)“VAALJﬂ“ﬁﬂ”w«JWMQJHJA“hXJuV“u\MbJHFV»~“f~w~"\U*wwk«ﬂa,NwwfuLmb\VWJ“LA““*NV"JN
40 40|
_50) =
-6 -60}
70 70|
-8 -0
- -80|
-1001 - 100t
Start 12.75 GHz 525 MHz/ Stop 18 GHz Start 1B GHz 200 MHz/ Stop 20 GHz
[Title: 76320 [fitle: 76320
Lomment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 28.APR.2010 13:14:293 ate: 28.APR.2010 13:32:29
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5.3.8. Transmitter Radiated Emissions at Band Edges

Test Summary:

FCC Part:

2.1053 & 24.238

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.12 referencing
FCC CFR Parts 2.1053 and 24.238

Environmental Conditions:

Temperature (°C):

28

Relative Humidity (%):

23

Results: GSM Circuit Switched - Bottom Band Edge

Frequency Peak Emission Limit Margin Result
(MHz) Level (dBm) (dBm) (dBm)
See note below
Results: GSM Circuit Switched - Top Band Edge
Frequency Peak Emission Limit Margin Result
(MHz) Level (dBm) (dBm) (dBm)
See note below
Note(s):

1. Transmitter Band Edge Radiated Emissions was not performed for GSM1900, as the residual carrier
power seen on the emissions plot is lower than the specified -13.0dBm limit and therefore complies with
the band edge limit by inspection.
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6. 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 Calcula'ted
Level (%) | Uncertainty
Conducted Output Power Not applicable 95% +0.28 dB
Frequency Stability Not applicable 95% +0.92 ppm
Occupied Bandwidth Not applicable 95% +0.92 ppm
Conducted Spurious Emissions 9 kHz to 20 GHz 95% +2.64 dB
Radiated Spurious Emissions 30 MHz to 20 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

REI Date Cal.
Instrument Manufacturer Type No. | Serial No. Calibration | Interval
No.
Due (Months)
A1391 | Attenuator Huber & Suhner | 757987 6810.17.B Calibrated | _
before use
A1392 | Attenuator Huber & Suhner | 757456 | 6820.17.B Calibrated | _
before use
A1396 | Attenuator Huber & Suhner 757987 6810.17.B Calibrated -
before use
A1534 | Pre Amplifier Hewlett Packard | 84498 3008A00405 Calibrated | _
before use
A1537 | Directional Hewlett Packard | 778D 1144A05122 Calibrated | _
Coupler before use
A1818 | Antenna EMCO 3115 00075692 %1’\&0" 12
. . AFH- 19 Aug
A1975 | High Pass Filter AtlanTecRF 03000 090424010 2010 12
A288 | Antenna Chase CBL6111A | 1589 16 Mar 2011 | 12
A436 | Antenna Flann 20240-20 | 330 éél'\gay 36
A553 Antenna Chase CBL6111A | 1593 16 Mar 2011 | 12
K0001 | 5m Semi- Rainford EMC N/A N/A 25 Apr 2011 | 12
Anechoic
Chamber
3m RSE . 01 Sep
K0002 | P Rainford EMC N/A N/A 2010 12
L1005 $:gt'§rcomms Rohde & Schwarz | CMU200 | 116284 23 Mar 2010 | 12
M1068 | Thermometer Iso-Tech RS55 93102884 01 Oct 2010 | 12
M1120 | Thermometer Digitron 2088T 421137526 25 Jun 2011 | 12
M1121 | Digital Testo Limited Testo 625 | 00807957 28 Jun 2011 | 12
Hygrometer
M1124 | SPectrum Rohde & Schwarz | ESI26 100046K 22 Apr 2011 | 12
Analyser
M122 | Digital Voltmeter | Fluke 77 64910017 23 Jun 2010 | 12
M1223 | Votsch VT4002 | Votsch VT4002 | 58566072720010 | Calbrated
before use
M1242 | SPectrum Rohde & Schwarz | FSEM30 | 845986/022 18 Mar 2011 | 12
Analyser
M127 | Spectrum Rohde & Schwarz | FSEB 30 | 842 659/016 10 Jul 2010 | 12
Analyser
M1273 | Test Receiver Rhode & Schwarz | ESIB 26 100275 08 Apr 2011 | 12
S0537 | Power Supply TTI EL302D | 249928 Calibrated | _
before use

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