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1. Customer Information

Company Name:

Telit Communications S.p.A.

Address:

Via Stazione di Prosecco, 5/B
Sgonico

TS 34010

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) 2010:
Part 22 Subpart H (Public Mobile Services)

Specification Reference:

47CFR24

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2010:
Part 24 Subpart E (Personal Communication Services)

Specification Reference:

47CFR15.107 and 47CFR15.109

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2010:
Part 15 Subpart B (Unintentional Radiators) - Sections 15.107 and 15.109

Specification Reference:

RSS-Gen Issue 3 December 2010

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:

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

Test Dates:

21 February 2011 to 02 August 2011

RFI Global Services Ltd
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Summary of Test Results

FCC Reference

(47CFR) IC Reference Measurement Result

Part 22 & RSS-132

Part 15.109 RSS-Gen 4.10/6.1 | Receiver/ldle Mode Radiated Spurious Emissions 7
RSS-132 4.6

Part 22.913(a) RSS-132 4.4 Transmitter Output Power (Conducted) 7
SRSP-503 5.1.3

Part 2.1055/22.355 | RSS-132 4.3 Transmitter Frequency Stability _ 7
RSS Gen 4.7 (Temperature and Voltage Variation)

Part 2.1049 RSS-Gen 4.6.1 Transmitter Occupied Bandwidth W

Part 2.1051/22.917 | RSS-132 4.5 Transmitter Out of Band Conducted Emissions @

Part 2.1053/22.917 | RSS-132 4.5 Transmitter Out of Band Radiated 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 Band Edge Radiated Emissions @

Part 24 & RSS-133

Part 15.109 RSS-Gen 4.10/6.1 | Receiver/ldle Mode Radiated Spurious Emissions @
RSS-133 4.6

Part 24.232 RSS-133 6.4 Transmitter Output Power (Conducted) @
SRSP-5105.1.2

Part 2.1055/24.235 | RSS-133 6.3 Transmitter Frequency Stability . @
RSS Gen 4.7 (Temperature and Voltage Variation)

Part 2.1049 RSS-Gen 4.6.1 Transmitter Occupied Bandwidth @

Part 2.1051/24.238 | RSS-133 6.5 Transmitter Out of Band Conducted Emissions @

Part 2.1053/24.238 | RSS-133 6.5 Transmitter Out of Band Radiated Emissions 2

Part 2.1051/24.238 | RSS-133 6.5 Transmitter Band Edge Conducted Emissions W

Part 2.1053/24.238 | RSS-133 6.5 Transmitter Band Edge Radiated Emissions @

Key to Results

d = Complied

a = Did not comply
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2.2. 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 GHz.

2.3. 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: GL865-QUAD
IMEL: 356308049000075
Hardware Version Number: OHOO0

Software Version Number: 10.00.144-B001
FCC ID: RI7GL865Q

IC Certification Number:

5131A-GL865Q

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 54
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3.4. Additional Information Related to Testing

Type of Radio Device:

Transceiver

Mode: GSM/GPRS

Modulation Type: GMSK

Channel Spacing: 200 kHz

Power Supply Requirement(s): Nominal 3.8V
Minimum 3.4V
Maximum 42V

Technology Tested: GSM850

Maximum Output Power (ERP): GSM 32.3dBm
GPRS 32.2 dBm

Transmit Frequency Range:

824 to 849 MHz

Transmit Channels Tested: Channel ID Channel Number Freqigﬁgg?lllez)
Bottom 128 824.2
Middle 190 836.6
Top 251 848.8
Receive Frequency Range: 869 to 894 MHz
Receive Channels Tested: Channel ID Channel Number Freq(jggg;e(}lllez)
Bottom 128 869.2
Middle 190 881.6
Top 251 893.8
Technology Tested: PCS1900
Maximum Output Power (EIRP): GSM 28.8 dBm
GPRS 28.8 dBm
Transmit Frequency Range: 1850 to 1910 MHz
Transmit Channels Tested: Channel ID Channel Number Freqﬁggg;e(:ll\mz)
Bottom 512 1850.2
Middle 660 1879.8
Top 810 1909.8
Receive Frequency Range: 1930 to 1990 MHz
Receive Channels Tested: Channel ID Channel Number Freqﬁgggge(ll\/le)
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: Protoboard

Brand Name: Telit Communications S.p.A
Model Name or Number: None stated

Serial Number: CS1139BLS 230107
Description: Bench power supply

Brand Name: Thurlby Thandar

Model Name or Number: Powerflex

Serial Number: BD0611
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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):
e Receiver/ldle mode.
e Constantly transmitting at full power on bottom, middle and top channels as required.

e Occupied bandwidth, ERP/EIRP and band edge tests were performed with the EUT in GSM single
timeslot circuit switched and GPRS Multislot Class 10 with the unit transmitting on two timeslots in
the uplink.

e Transmitter radiated and conducted 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):

e Connected to a GSM/GPRS system simulator, operating in transceiver mode.

RFI Global Services Ltd Page 11 of 54
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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 - Part 22 & RSS-132

5.2.1. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 25 February 2011
Test Sample IMEL: 356308049000075
FCC Part: 15.109

Test Method Used:

As detailed in ANSI C63.4 Section 8

Frequency Range:

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 33

Results:

Frequency Antenna Level Limit Margin Result

(MHz) Polarity (dBpV/m) (dBuV/m) (dB)
38.459 Vertical 28.5 40.0 115 Complied
65.646 Vertical 36.1 40.0 3.9 Complied
88.792 Vertical 19.7 43.5 23.8 Complied
161.539 Vertical 11.9 435 31.6 Complied
958.695 Vertical 24.7 46.0 21.3 Complied

Note(s):

1. All emissions shown on the pre-scan plot were found to be ambient or >20 dB below the applicable limit
or below the measurement system noise floor.

2. 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.

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

Frequency in MHz

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

table.
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

Test Engineer: Nick Steele Test Date: 21 February 2011
Test Sample IMEL: 356308049000075

FCC Part: 15.109

Test Method Used: As detailed in ANSI C63.4 Section 8

Frequency Range: 1 GHzto 5 GHz

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 23
Results:
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuV/m) (dB)
3945.892 Vertical 46.5 54.0 7.5 Complied
Note(s):

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

2. 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.

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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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Varker 1 [T1] RBW 1 MHz  RF Att 0 dB

Ref Lvl 46.51 dBYV  VBW 3 MHz

80 dByV 3.04589178 GHz ~ SWT 7.5 ms Unit dBwV
8
7
6t

D1 54 |dBYV.
5 T

WMMMM

. P et Y WO o e

Start 1 GHz 300 MHz/
[Title: 80190JD08
[Comment A: RADIATED SPURIOUS EMISSIONS GSM 850 STANDBY/IDLE MODE
Date = 21.FEB.2011 17:58:19

Stop 4 GHz

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvi 39.95 dBWV VBW 3 MHz
80 dByV 4.89779559 GHz SWT 5 ms unit dByV
70
D1 54 dByV:
40
WVNYSEIY SeSVTYVAY M ZSTWAT L W Y Coee AN NIRRT P~
-1q
-20
Start 4 GHz 100 MHz/ Stop 5 GHz
[Title: 80190JD08
Comment A: RADIATED SPURIOUS EMISSIONS GSM 850 STANDBY/IDLE MODE
Date: 21.FEB.2011 18:17:47
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5.2.2. Transmitter Qutput Power (Conducted)

Test Summary:

Test Engineer:

Crawford Lindsay

Test Date:

22 February 2011

Test Sample IMEI:

356308049000075

FCC Part:

2.1046(a) & 22.913(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 (%): 30
Results: GSM Circuit Switched
Conducted I .
Frequency Limit Margin
Channel Power Result
(MHz) (dBm) (dBm) (dB)
Bottom 824.2 31.7 38.45 6.75 Complied
Middle 836.6 32.0 38.45 6.45 Complied
Top 848.8 32.3 38.45 6.15 Complied
Results: GPRS
Conducted I .
Frequency Limit Margin
Channel Power Result
(MHz) (dBm) (dBm) (dB)
Bottom 824.2 31.6 38.45 6.85 Complied
Middle 836.6 31.9 38.45 6.55 Complied
Top 848.8 32.2 38.45 6.25 Complied
Note(s):

1. SRSP-503 states the limit as an EIRP value of 11.5 Watts (40.6 dBm) which equates to an ERP limit of
7 Watts (38.45 dBm)

RFI Global Services Ltd
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5.2.3. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 25 February 2011

Test Sample IMEI: 356308049000075

FCC Part: 2.1055 & 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:

Temperature (°C): 23

Relative Humidity (%): 33

Results: Middle Channel (836.6 MHz)

Temperature | Measured Frequency Frequency Limit Margin Result
(°C) Frequency Error Error (ppm) (ppm)
(MHz) (Hz) (ppm)
-30 836.600 52 0.06 25 2.44 Complied
-20 836.600 20 0.02 25 2.48 Complied
-10 836.600 22 0.02 25 2.48 Complied
0 836.600 22 0.02 2.5 2.48 Complied
10 836.600 14 0.02 25 2.48 Complied
20 836.600 16 0.02 2.5 2.48 Complied
30 836.600 19 0.02 25 2.48 Complied
40 836.600 18 0.02 25 2.48 Complied
50 836.600 20 0.02 25 2.48 Complied
Note(s):

1. Temperature was monitored throughout the test with a calibrated digital thermometer.
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5.2.4. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 25 February 2011

Test Sample IMEI: 356308049000075

FCC Part: 2.1055 & 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:

Temperature (°C): 23

Relative Humidity (%): 33

Results: Middle Channel (836.6 MHz)

Supply Measured Frequency Frequency Limit Margin Result
Voltage (V) Frequency Error Error (ppm) (ppm)
(MHz) (Hz) (ppm)
3.4 836.600 16 0.02 2.5 2.48 Complied
4.8 836.600 17 0.02 2.5 2.48 Complied
Note(s):

1. Voltage was monitored throughout the test with a calibrated digital voltmeter.
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5.2.5. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer: Nick Steele Test Date: 21 February 2011
Test Sample IMEI: 356308049000075
FCC Part: 2.1049
Test Method Used: As detailed in ANSI C63.4 Section 13.7 referencing
FCC CFR Part 2.1049

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 23

Results: GSM Circuit Switched

Channel Frequency Occupied Bandwidth
(MHz) (kHz)
Bottom 824.2 246.493
Middle 836.6 246.493
Top 848.8 244.088

Results: GPRS

Channel Frequency Occupied Bandwidth
(MHz) (kHz)
Bottom 824.2 245.291
Middle 836.6 244.088
Top 848.8 242.886

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)

GSM Circuit Switched

Marker 1 [T1] REW 5 kHz  RF Att 0 dB Marker 1 [T1] RBW 5 kHz  RF Att 0 dB
@ Ref Lvl -26.80 dBm VBW 20 kHz @ Ref Lvl -23.42 dBm VBW 20 kHz
-10 dBm 824.26673347 MHz SWT 60 ms Unit dBm -10 dBm 836.58496994 MHz SWT 60 ms Unit dBm
1 “10
vi|[rri] -26.80 dB: vi|[r1] -23.42 dBn|
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-4 ‘\\\ /{

et ha, : Mo

-8 -8(
_o q
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~11 -110
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Title: 80190008 Title: 80190JD08
[Comment A: TRANSMITTER OCCUPIED BANDWIDTH Comment A: TRANSMITTER OCCUPIED BANDWIDTH
pate: 21.FEB.2011 21:40:13 Date: 21.FEB.2011 21:36:06
Marker 1 [T1] RBW 5 kHz  RF ACC 0 dB
Ref Lvl -24.65 dBm  VBW 20 kHz
-10 dBm 848.77775551 MHz ~ SWT 60 ms Unit dBm
1
vi|[T1] -24.65 dB:
848.77775551 MHZz]
-2 T Pl 7220887635 K7

‘{\M VT [T1] -39.30 dB
_3 nh AI 4867915832 MHZ|
w [r11 -39.86 dB:
T 2 848.92324649 MHz|
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J A

-7
-8
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-10¢
—11
Center 848.8 MHz 60 kHz/ Span 600 kHz
Title: 80190JD08
Comment A: TRANSMITTER OCCUPIED BANDWIDTH
pate: 21.FEB.2011 21:31:37
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Transmitter Occupied Bandwidth (continued)

GPRS

VT
2

Marker 1 [T1] REW 5 kHz  RF Att 0 dB Marker 1 [T1] RBW 5 kHz  RF Att 0 dB
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1
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5.2.6. Transmitter Conducted Emissions

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 22 February 2011

Test Sample IMEI: 356308049000075

FCC Part: 2.1051 & 22.917

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing
FCC CFR Parts 2.1051 and 22.917

Frequency Range: 1 MHz to 9 GHz

Configuration: GSM Circuit Switched

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 30

Results:

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

Note 2

Note(s):

1. The transmitter fundamental is shown on the 50 MHz to 1 GHz plot.

2. No emissions were recorded within 20 dB of the limit and therefore no final measurements were taken.
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Transmitter Conducted Emissions (Continued)

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBW 1T MHz  RF Att 20 dB
Ref Lvl -57.65 dBm VB 30 kHz Ref Lv 32.30 dBm VBUW 3 MHz
0 dBm 45. 18837675 MHz SWUT 41 ms Unit dBm 35 dBm 849.59819840 MHz SWT 5 ms Unit dBm
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Marker 1 [T1] RBLI T MHz  RF Att 20 dB Marker 1 [T1] RBH 1 MHz  RF Att 20 dB
Ref Lvl -42.56 dBm VB 3 IMHz Ref Lvl -43.60 dBm VBH 3 MHz
0 dBn 1.69739479 GHz SWT 10 s Unit dBn 0 dBn §.97194389 GHz SWT 23 ms Unit dBm
0 o
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5.2.7. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 21 February 2011

Test Sample IMEI: 356308049000075

FCC Part: 2.1053 & 22.917

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

Frequency Range: 30 MHz to 9 GHz

Configuration: GSM Circuit Switched

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 33

Results: Bottom Channel

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

Note 1

Note(s):

1.

No emissions were recorded within 20 dB of the limit and therefore no final measurements were taken.
The uplink and downlink traffic channels are shown on the 30 MHz to 1 GHz plot.

All emissions shown on the pre-scan plots were investigated and found to be below the measurement
system noise floor or ambient.

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.

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)

a0207xpLOT 1, 2070 pLOT2,

o ©
o 0 2 E *% El @ @ 4 % a8 50 o 50 200 400 600 800 1000
Frequency in Mz Frequency n Mz
Marker 1 [T1] RBW 1 MHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref LvI -45.65 dBm VBW 3 MHz Ref LvI -49.81 dBm VBW 3 MHz
0 dBm 2.54509018 GHz ~ SWT 7.5 ms Unit dBm 0 dBm 4.24448898 GHz SWT 5 ms Unit dBm
vi|[T1] -45.65 dBj vi|[T1] -49.81 dB
2.54509018 GHZ] 4.24448898 GHz|
-1 -10|
D1 -13 dBm | LN | -44.20 dBn D1 -13 dem | LN | -50.36 dBi
3.39879760 GHz| 5.94388778 GHz|
2 v3|[r11 -52.93 dBj v3|[r1] -52.70 dB
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_3 -
_a 4]
1
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-8 o

-9

-10( -100l

Center 2.5 GHz 300 MHz/ Span 3 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
Title: 80190JD08 Title: 80190JD08
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
Date: 21.FEB.2011 14:33:33 Date: 21.FEB.2011 14:48:33
— —
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Transmitter Out of Band Radiated Emissions (continued)

Start 6 GHz

Varker 1 [T1] RBW 1 MHz  RF Att 10 dB Varker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvi -47.99 dBm  VBW 3 MHz Ref Lvi -47.95 dBm  vBW 3 MHz
0 dBm 6.78957916 GHz ~ SWT 11.5 ms Unit dem 0 dBm 8.48697395 GHz ~ SWT 5 ms unit dBm
va|[T1] -47.95 dB
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5.2.8. Transmitter Band Edge Conducted Emissions

Test Summary:

Test Engineer:

Crawford Lindsay

Test Date:

02 August 2011

Test Sample IMEI:

356308049000075

FCC Part:

2.1051 & 22.917

Test Method Used:

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

Environmental Conditions:

Temperature (°C): 29
Relative Humidity (%): 31
Results: GSM Circuit Switched
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
823.979 -21.3 -13.0 8.3 Complied
824.000 -22.3 -13.0 9.3 Complied
849.000 -23.2 -13.0 10.2 Complied
® Marker 1 [T1] RBW 3 kHz RF Att 10 dB ® Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -22.28 dBm VBW 10 kHz Ref Lvl -22.16 dBm VBW 10 kHz
30 dBm B24.00000000 MHz SWT 560 ms Unit dBm 30 dBm 649.00000000 MHz SWT 560 ms Unit dBm
? 32.5 ¢B Offset vilITip 220,28 dBn| g N 32.3 ¢iB Offset vi[ITL 22|16 B g
824 .00000p00 MHz| 843 .00000p00 MHz|
20 TTIf =71, 32 a6 20
823. 95[792 MHz|
10) ,‘} \1 10 }‘,Mu[t
0 0 ,ﬂ
10| = / HH\ _10) / \‘i
01 -13| dBi D1 {13] dB
11 I w\
A AR
|
I
_60) / -60) ‘m
2 Jun\r 2
" il i o i [l
Center 823.5 MHz 200 kHz/ Span 2 MHz Center B8439.5 MHz 200 kHz/ Span 2 MHz
[Title: B080JDOB [Title: B8030JD0B
Pate: 02.AUG.2011 10:51:45 Pate: 02.AUG.2011 10:59:30
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Transmitter Band Edge Conducted Emissions (continued)

Results: GPRS

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
824.000 -19.8 -13.0 6.8 Complied
849.000 -23.2 -13.0 10.2 Complied
849.025 -20.3 -13.0 7.3 Complied
Marker L [T1) RBH 3 kHz RF ALt 10 B Marker 1 L11) RBW 3 KHz  RF Att 10 dB
@Ref Lyl S19.81 dBm  VBW 1D khz @Ref vl -03.15 dBn  VBW 10 KHz
30 dBm B824.00000000 MHz SWT 560 ms Unit dBm 30 dBm 849.00000000 MHz SWT 560 ms Unit dBm
=25 o ot vi|IT1f -19-81 dBn| g NS R Y11 23|15 B g
824 .00000p00 MHz 843.00000p00 MHz
20 20 TTT Bl R A T
M 843.02505010 MHz
10 4 | 10)
v
0]
i |
|01 -13 a8 ot 113 dB
/ |, |2
J il 3”KN A
40
f mm
80 -60)|
F2 uL F
F1 F1
- [l | - | L0 |
Center 823.5 MHz 200 kHz/ Span 2 MHz Center B43.5 MHz 200 kHz/ Span 2 MHz
ritle: 8090JD08 Iritie: 8090008
bate: 02.AUG.2011  11:07:56 bate: 02.AUG.2011 11:03:54
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5.2.9. Transmitter Radiated Emissions at Band Edges

Test Summary:

Test Engineer: Nick Steele Test Date: 21 February 2011

Test Sample IMEI: 356308049000075

FCC Part: 2.1053 & 22.917

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

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 23

Results: GSM Circuit Switched

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

824 -52.7 -13.0 39.7 Complied

849 -52.4 -13.0 39.4 Complied

Marker 1 [T1] RBI 3 kHz  RF Att 20 dB Marker 2 [T1] RBI 3 kHz  RF Att 20 dB
Ref Lvl -52.78 dBm  VBW 10 kHz Ref Lvi -50.06 dBm  VBW 10 kHz
-10 dBm 824.00000000 MHz ~ SWT 560 ms unit dBm -10 dBm 849.06513026 MHz ~ SWT 560 ms unit dBm
-1 -1¢
o1 -1 dBmset v [l 28 dm o1 -id dBmset volpral o6 da
844.00000000 MHZ] 849.06513026 MHZ]
-2 ZITTIT —51.10 dB -2¢ vI{rTin ~52.40 dB
a(fwhsﬂena MHZ] 849.00000000 MHZ]
-3 ,‘h] -3(]
-4 -agf
2 / \\ / \ E
=5 -5C|
TPWNTET IR SEVIURT WORITTY Y USRI TRTYY P WSTTY [V Wiy ] LETYAS WY FICENOPIN W VS| e AW W PRy W T ) e
-6 -6(|
=7 -7C|
-8 -&(f
-9 -o(|
-10( -10C|
F2 F2
F1 F1
-11 ~11dl
Center 823.5 MHz 200 kHz/ Span 2 MHz Center 849.5 MHz 200 kHz/ Span 2 MHz
Title: 801903008 ritie: 801903008
Comment A: TRANSMITTER RADIATED EMISSIONS AT BAND EDGE Comment A: TRANSMITTER RADIATED EMISSIONS AT BAND EDGE
bate: 21.FEB.2011 21:48:39 pate: 21.FEB.2011 21:55:20
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Transmitter Band Edge Radiated Emissions (continued)

Results: GPRS

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824

-52.4

-13.0

39.4

Complied

849

-51.5

-13.0

38.5

Complied

Marker 1 [T1] RBIV 3 kHz  RF Att 20 dB Varker 1 [T1] RBIV 3 kHz  RF Att 20 dB
Ref Lvi -52.38 dBm  VBW 10 kHz Ref Lvi -51.47 dBm  VBW 10 kHz
-10 dBm 824 .00000000 MHz SWT 560 ms unit dBm -10 dBm 849.00000000 MHz SWT 560 ms unit dBm
-1 -1¢
[ 01 -id dBmset v3praly 7 (01 -id dBmset v3 [ pral 7
8244.00000000 MHz] 849.00000000 MHZ]
-2 T ~50-00 dB 20 vy ~49.11 dB
84M39A8 WHz 849.34168337 MHZ]
-3 -3(|
-4 -4C|
2 ¢
-5 -5C|
A s f A A AN g~ A A A M N PV N 20U A PV, VY AP ZLYV AW, P W PV TR/ VYO AW Py
-6l -6C|
. { -7C|
-8 -8(|
-9 -9¢|
10 -10C]
F2 F2
F1 F1
11 _11dl
Center 823.5 MHz 200 KkHz/ Span 2 MHz Center 849.5 MHz 200 KkHz/ Span 2 MHz
Title: 80190008 ritie: 801903008
Comment A: TRANSMITTER RADIATED EMISSIONS AT BAND EDGE Comment A: TRANSMITTER RADIATED EMISSIONS AT BAND EDGE
pate: 21.FEB.2011 20:49:32 pate: 21.FEB.2011 20:37:27
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5.3. Test Results - Part 24 & RSS-133

5.3.1. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 25 February 2011
Test Sample IMEL: 356308049000075
FCC Part: 15.109

Test Method Used:

As detailed in ANSI C63.4 Section 8

Frequency Range:

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 33

Results:

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuV/m) (dB)

38.006 Vertical 30.7 40.0 9.3 Complied
64.905 Vertical 35.7 40.0 4.3 Complied
88.054 Vertical 19.7 43.5 23.8 Complied
264.902 Horizontal 21.2 46.0 24.8 Complied
955.652 Horizontal 24.5 46.0 21.5 Complied

Note(s):

1. All emissions shown on the pre-scan plot were found to be ambient or >20 dB below the applicable limit
or below the measurement system noise floor.

2. 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.
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Frequency in MHz

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

table.
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

Test Engineer: Nick Steele Test Date: 21 February 2011
Test Sample IMEL: 356308049000075

FCC Part: 15.109

Test Method Used: As detailed in ANSI C63.4 Section 8

Frequency Range: 1 GHz to 10 GHz

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 23
Results:
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuV/m) (dB)
3957.916 Vertical 46.4 54.0 7.6 Complied
Note(s):

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

2. 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.

3. 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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Receiver/ldle Mode Radiated Spurious Emissions (continued)

VMarker 1 [T1] RBW T MHz  RF Att 0 dB Varker 1 [T1] REW 1 Mz RF Att 0 dB
Ref LvI 46.40 dByV vBW 3 MHz Ref Lvi 39.86 dByV VBW 3 MHz
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5.3.2. Transmitter OQutput Power (Conducted)

Test Summary:

Test Engineer:

Crawford Lindsay

Test Date:

22 February 2011

Test Sample IMEI:

356308049000075

FCC Part:

2.1046(a) & 24.232

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 (%): 30
Results: GSM Circuit Switched
Conducted I .
Frequency Limit Margin
Channel Power Result
(MHz) (dBm) (dBm) (dB)
Bottom 1850.2 28.6 33.0 4.4 Complied
Middle 1879.8 28.5 33.0 4.5 Complied
Top 1909.8 28.8 33.0 4.2 Complied
Results: GPRS
Conducted I .
Frequency Limit Margin
Channel Power Result
(MHz) (dBm) (dBm) (dB)
Bottom 1850.2 28.6 33.0 4.4 Complied
Middle 1879.8 28.5 33.0 4.5 Complied
Top 1909.8 28.8 33.0 4.2 Complied
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5.3.3. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineer:

Crawford Lindsay

Test Date:

25 February 2011

Test Sample IMEI:

356308049000075

FCC Part:

2.1055 & 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):

23

Relative Humidity (%):

33

Results: Bottom Channel (1850.2 MHZz)

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

-30 66 1850.200066 1850.0 0.200066 Complied
-20 71 1850.200071 1850.0 0.200071 Complied
-10 62 1850.200062 1850.0 0.200062 Complied

0 63 1850.200063 1850.0 0.200063 Complied
10 61 1850.200061 1850.0 0.200061 Complied
20 52 1850.200052 1850.0 0.200052 Complied
30 59 1850.200059 1850.0 0.200059 Complied
40 54 1850.200054 1850.0 0.200054 Complied
50 58 1850.200058 1850.0 0.200058 Complied
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Transmitter Frequency Stability (Temperature Variation)

Results: Top Channel (1909.8 MHz)

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

-30 67 1909.800067 1910.0 0.199933 Complied
-20 66 1909.800066 1910.0 0.199934 Complied
-10 61 1909.800061 1910.0 0.199939 Complied

0 61 1909.800061 1910.0 0.199939 Complied
10 60 1909.800060 1910.0 0.199940 Complied
20 53 1909.800053 1910.0 0.199947 Complied
30 63 1909.800063 1910.0 0.199937 Complied
40 60 1909.800060 1910.0 0.199940 Complied
50 60 1909.800060 1910.0 0.199940 Complied

Note(s):

1. Temperature was monitored throughout the test with a calibrated digital thermometer.
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5.3.4. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineer:

Crawford Lindsay

Test Date: 25 February 2011

Test Sample IMEI:

356308049000075

FCC Part:

2.1055 & 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):

23

Relative Humidity (%):

33

Results: Bottom Channel (1850.2 MHZz)

Supply Frequency Measured Lower Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
3.4 45 1850.200045 1850.0 0. 200045 Complied
4.2 46 1850.200046 1850.0 0. 200046 Complied
Results: Top Channel (1909.8 MHz)
Supply Frequency Measured Upper Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
3.4 52 1909.800052 1910.0 0.199948 Complied
4.2 49 1909.800049 1910.0 0.199951 Complied
Note(s):

1. Voltage was monitored throughout the test with a calibrated digital voltmeter.
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5.3.5. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer: Nick Steele Test Date: 21 February 2011
Test Sample IMEI: 356308049000075
FCC Part: 2.1049
Test Method Used: As detailed in ANSI C63.4 Section 13.7 referencing
FCC CFR Part 2.1049

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 23

Results: GSM Circuit Switched

Channel Frequency Occupied Bandwidth
(MHz) (kHz)
Bottom 1850.2 244.088
Middle 1879.8 242.886
Top 1909.8 242.886

Results: GPRS

Channel Frequency Occupied Bandwidth
(MHz) (kHz)
Bottom 1850.2 246.493
Middle 1879.8 245.291
Top 1909.8 244.088

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)
GSM Circuit Switched

Marker 1 [T1] RBW 5 kHz  RF Att 20 dB Marker 1 [T1] RBW 5 kHz  RF Att 20 dB
Ref Lvl -10.34 dBm VBW 20 kHz Ref Lvl -10.20 dBm VBW 20 kHz
0 dBm 1.85027154 GHz swT 60 ms Unit dem 0 dBm 1.87979579 GHz SWT 60 ms Unit dBm
o
vi|[rri] -10.34 dB: vi|[ri] -1Q.20 dBn|
1 1.85027154 GHz| 1.87979579 GHZ]

-u A o 24208817635 KHZ]
N/"J/v vTL [T1] -23.52 dB
1.85007916 GHz -

4 1.87967916 GH.

1

NMWW oP > BE5T154 K

y"‘ﬂ /\L\‘VT [r11 -29.56 dBr
|

-2 o
o e [RES] -23.82 dBr
/j {\,\ 1.85032325 GHz|

1.87992204 GHz]

T.V‘P %i\[‘rl] -24.89 dBj

‘

/ A

’3 i B A

’ / \

5 AV SN VTN o |

/ y

N N

~100

1.90986673 GHzj

242 88577154 KHZ]
[r1] -23.50 dB
1.90967916 GHz

[T1] -23.15 dBr
1.90992204 GHz|

’1 o

Center 1.9098 GHz 60 kHz/ Span 600 kHz
Title: 80190JD08
Comment A: TRANSMITTER OCCUPIED BANDWIDTH
pate: 21.FEB.2011 22:53:35

Center 1.8502 GHz 60 kHz/ Span 600 kHz Center 1.8798 GHz 60 kHz/ Span 600 kHz
Title: 80190JD08 [Title: 80190JD08
Comment A: TRANSMITTER OCCUPIED BANDWIDTH Comment A: TRANSMITTER OCCUPIED BANDWIDTH
pate: 21.FEB.2011 22:42:34 Date: 21.FEB.2011 22:47:47
Marker 1 [T1] RBW 5 kHz RF Att 20 dB
Ref LvI -8.48 dBm VBW 20 kHz
0 dBm 1.90986673 GHz swT 60 ms unit dBm
[r11 -8.48 dB;
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Transmitter Occupied Bandwidth (continued)
GPRS

Marker 1 [T1] REW 5 kHz ~ RF Att 10 dB Marker 1 [T1] RBW 5 kHz  RF Att 10 dB

@ Ref Lvl -24.26 dBm VBW 20 kHz @ Ref Lvl -25.62 dBm VBW 20 kHz
0 dBm 1.85019459 GHz SWT 60 ms Unit dem 0 dBm 1.87979579 GHz SWT 60 ms Unit dBm

o

vi|[rri] -24.26 dB: vi|[ri] -25.62 dBn
1.85019459 GHz| 1.87979579 GHZ]
- oP 246-49298597 KHZ] -1 OP 529058116 KAz
VTl [T1] -38.63 dBi vTL [T1] -43.93 dBr
2 1.85007916 GHZ] _ 1.87967796 GH
3 VT2 [T1] -38.39 dBn 1 VTR [T1] -44.12 dB

1.85032565 GHz| 1.87992325 GHZ
. MM‘MM " MWM |

-7 -70
-8 0
-9
101 100
Center 1.8502 GHz 60 kHz/ Span 600 kHz Center 1.8798 GHz 60 kHz/ Span 600 kHz
Title: 80190JD08 Title: 80190JD08
Comment A: TRANSMITTER OCCUPIED BANDWIDTH Comment A: TRANSMITTER OCCUPIED BANDWIDTH
pate: 21.FEB.2011 19:43:32 Date: 21.FEB.2011 19:39:04
Marker 1 [T1] RBW 5 kHz  RF Att 10 dB
Ref Lvl -21.54 dBm VBW 20 kHz
0 dBm 1.90983547 GHz swT 60 ms Unit dem
vi|[rri] -21.54 dB
1.90983547 GHz|
- oP 24408817635 KHZ]
VTl [T1] -38.12 dBi
1 1.90067916 GHZ|

-2
U.,NW\/ .1 l VT2 [T1] -38.24 dBi
'ﬂ/ m 1.90992325 GHz|

A

1A =

P *

Center 1.9098 GHz 60 kHz/ Span 600 kHz
Title: 80190JD08
Comment A: TRANSMITTER OCCUPIED BANDWIDTH
pate: 21.FEB.2011 19:34:35
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5.3.6. Transmitter Conducted Emissions

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 22 February 2011

Test Sample IMEI: 356308049000075

FCC Part: 2.1051 & 24.238

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

Frequency Range: 1 MHz to 20 GHz

Configuration: GSM Circuit Switched

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 30

Results:

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

Note 2

Note(s):

1. The emission at 1905.811 shown on the 1 GHz to 5 GHz plot is the EUT fundamental.

2. No emissions were recorded within 20 dB of the limit and therefore no final measurements were taken.
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Transmitter Conducted Emissions (Continued)

Marker L [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
Ref Lvl -57.36 dBm VBW 30 kHz Ref Lvl -41.89 dBm VBH 3 MHz
0 dBn 47.54509018 MHz SWT 41 ms unit dBm 0 dBm 960.02004008 MHz SHT 5 ms Unit dBm
28 dB|Dffset Y0711 -57/.36 OB g 21.1 ¢B Offset vi[(TL] -41(.89 dBm| g
47.54509D18 MHz| 9H0.02004008 MHz|
-10) _10
o1 -13 dB o1 -13] o
_on| 0
-30| 30
“ “ R
i
—— ““»MAWMW%WMMWWW
_50) 50l
1
60t ot — A " T W A did ] biastid) 60
~70) 7
-80| a0
-an| an|
-100 -100|
Start 1 MHz 4.9 MHz, Stop 50 MHz Start 50 MHz 95 MHz/ Stop 1 GHz
ate: 22 FEB.2011 17:48:53 pate: 22 FEB.2011 16:54:43
—
Marker L [T1] RBI T MHz  RF Att 20 dB Marker 1 [11] RBH 1 MHz  RF Att 20 dB
Ref Lvl 19.52 dBm VBH 3 MHz Ref Lvl -36.11 dBm VBU 3 MHz
10.5 dBm 1.90581162 GHz SWT 10 ms unit dBm 0 dBm 5.72144289 BHz SHT 29 ns Unit dBm
10.5 0
30 dB[Offset 13.5 B Offset
A A
0 _10
o1 -13] o
o1 -13 dB
-20) -30
%
3 n 40)
%WVWWMWMWMW V\JWN
AR i
_uq) 50 s, Porindia e Al g
_s0) -60
-60) 7
-70) a0
-a0| =
-ag. 5! -100
Start 1 BHz 400 MHz, Stop 5 GHz Start 5 GHz 500 MHz, Stop 10 GHz
ate: 22 .FEB.2011 16:13:09 pate: 22.FEB.2011 16:17:17
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Transmitter Conducted Emissions (Continued)

Marker 1 [T1] RBL 1 MHz  RF Att 20 dB Marker 1 [T1] REBH 1 MHz  RF Att 20 dB
Ref Lvl -46.22 dBm VBU 3 MHz Ref Lvl -42.28 dBm VBH 3 MHz
0 dBn 10.96192385 GHz SWT 29 ms Unit dBm 0 dBm 18.72745491 BHz SHT 29 ns Unit dBm
13.9 fB Offsft 16.3 fiB Offsft -
-10 — 10|
o1 -13 o8 o1 13 d&
o0 0
30 0
40 10 1
5 NSNS WMMMMWW
50 MWWWMMMW Lottt S onns -
60 -60)
70 0
_80 0
-90 an)
-100 -100|
Start 10 GHz 500 MHz, Stop 15 GHz Start 15 GHz 500 MHz, Stop 20 GHz
ate: 22 FEB.2011 16:15:25 pate: 22 FEB.2011 16:16:08
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5.3.7. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 21 February 2011

Test Sample IMEI: 356308049000075

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

Frequency Range: 30 MHz to 20 GHz

Configuration: GSM Circuit Switched

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 33

Results:

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

Note 1

Note(s):

1. No spurious emissions were detected above the noise floor of the measuring receiver; the highest peak
noise floor reading of the measuring receiver was recorded.

The transmitter fundamental is shown on the 1 GHz to 4 GHz plot.
No emissions were recorded within 20 dB of the limit and therefore no final measurements were taken.

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.

5. 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)

a0207xpLOT 1,

£ P P » = 0 @ M s
Frequency in MHz

0207 pLOT 2

% 0 0 w00 w00 1000

Frequency in MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref LvI -47 .45 dBm VBW 3 MHz Ref Lvi -45.29 dBm vBwW 3 MHz
0 dBm 3.82565130 GHz SwWT 7.5 ms Unit dBm 0 dBm 5.73146293 GHz SWT 5 ms unit dBm
1 -
D1 -13 dBm D1 -13 dBm

-2

_3 .

_a 4

1
1
-5 Lot e -50
PRSITRRE W Cted
(A oy FOY TRV YU PIS A TIPNI WS DO My

_6 J

=7 -7

-8

-9

_10 _100
Center 2.5 GHz 300 MHz/ Span 3 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
Title: 80190JD08 Title: 80190JD08
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
Date: 21.FEB.2011 16:16:22 Date: 21.FEB.2011 16:04:05
— = —
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Transmitter Out of Band Radiated Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvl -46.05 dBm VBW 3 MHz Ref Lvl -43.38 dBm VBW 3 MHz
0 dBm 7.63927856 GHz SWT 11.5 ms Unit dBm 0 dBm 12.36923848 GHz SWT 27 ms Unit dBm
-1 ~10
D1 -13 dBm D1 -13 dBm
-2
_3 -
a4 4 +
7 M
W‘ML«NM\MW Unrinnd
s M S A i AA L AN AL
TR IO WY WPy Y BTwY v 7 |
et ettt ro sl
_6 0
-7 -7
-8 -80
_o 0
~10! -100
Start 6 GHz 200 MHz/ Stop 8 GHz Start 8 GHz 475 MHz/ Stop 12.75 GHz
Title: 801903008 Title: 801903008
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 21.FEB.2011 15:55:02 Date: 21.FEB.2011 15:36:33
— — —
Marker 1 [T1] RBW 1 MHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvl -37.73 dBm VBW 3 MHz Ref Lvl -46.98 dBm VBW 3 MHz
0 dBm 17.75801603 GHz SWT 30 ms Unit dBm 0 dBm 18.50100200 GHz SWT 11.5 ms Unit dBm
1 19|
|01 -14 dB; | b1 -13 dBm
-2
-3 _aq|
1
_a " do 4
T AP AAIE=
[ At e o A AT i
_s5 . MM AT YT NN PRERTY b tan s ) )
-6
7 -7
-8 0
-9
10 100
Start 12.75 GHz 525 MHz/ Stop 18 GHz Start 18 GHz 200 MHz/ Stop 20 GHz
Title: 80190JD08 Title: 80190JD08
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 21.FEB.2011 15:46:06 Date: 21.FEB.2011 16:41:13
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5.3.8. Transmitter Band Edge Conducted Emissions

Test Summary:

Test Engineer:

Crawford Lindsay

Test Date:

02 August 2011

Test Sample IMEI:

356308049000075

FCC Part:

2.1051 & 24.238

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing
FCC CFR Parts 2.1051 and 24.238

Environmental Conditions:

Temperature (°C): 29
Relative Humidity (%): 31
Results: GSM Circuit Switched
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1849.976 -24.7 -13.0 11.7 Complied
1850.000 -25.1 -13.0 12.1 Complied
1910.000 -29.8 -13.0 16.8 Complied
1910.016 -25.7 -13.0 12.7 Complied
@ Marker L [T1) RBH 3 KMz RF ALt 10 B ® Marker 2 L11) 3 KHz  RF Att 10 dB
Ref Lvl -25.06 dBm VBW 10 kHz Ref Lvl -25.65 dBm 10 kHz
30 dBn 1.85000000 BHz ~ SWT 560 ms  Unit dBm 30 Bn 1.91001603 GHz 560 ms  Unit dBm
32.6 pB Offset vl ~25(.06 8| g 32.2 t v2 | -25(.65 B g
1.85000p00 GHz 1.91001p03 GHz
20 1T —7755 5 20 TITTT —79[85 5M
1.&4[597595 GH7| 1.91000p00 BH]
10 &y 10|
g / g
10} f -10]
o1 -13] 0B [ o1 ,/13
o0 5 / -20 c
gy VI
| A \
J’ % . x%
50| = ’—WW 1 -B0| 2
0 Il | 0 AL |
Center 1.84855 GHz 200 kHz/ Span 2 MHz Center 1.9105 GHz 200 kHz/ Span 2 MHz
ritle: 8030008 ritie:
bate: 02.AUG.2011 11:50:12 bate: 00.AUG.2011 11:45:42
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Transmitter Band Edge Conducted Emissions (continued)
Results: GPRS

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

1849.998 -20.6 -13.0 7.6 Complied
1850.000 -23.8 -13.0 10.8 Complied
1910.000 -22.8 -13.0 9.8 Complied
1910.016 -20.2 -13.0 7.2 Complied

TR RN B " amm oz oam L
T TT [eagucye

717 56 dBm| Z(TTT -20[.22 dBn|

=27
WBHN‘HE GHz] N’M[\A 1.91001p03 BHz
10] i
D f/ W\\ D / \
-10 -10

01 -13] dBi (o1 jiB dBi |

i JA R

- W)/ .
F2 m F2
Fi1 F1
0 [T | - | Il

Center 1.84355 GHz 200 kHz/ Span 2 MHz Center 1.3105 GHz 200 kHz/ Span 2 MHz
[Title: 8090JD08 [Title: 8090JD08
pate: 02.AUG.2011 11:24:16 Pate: 02.AUG.2011 11:28:30
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5.3.9. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer:

Nick Steele

Test Date:

21 February 2011

Test Sample IMEI:

356308049000075

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):

24

Relative Humidity (%):

23

Results: GSM Circuit Switched

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -48.5 -13.0 35.5 Complied
1910 -47.1 -13.0 34.1 Complied
@ Marker 1 [T1] RBW RF ATt 20 dB ® Marker 1 [T1] 3 kHz RF Att 20 dB
N i ’

-9

F2

-10

Center 1.84955 GHz

Title: 80190JD08

200 kHz/

[Comment A: TRANSMITTER RADIATED EMISSIONS AT BAND EDGE
Date: 21.FEB.2011 22:32:39

Span 2 MHz

i

[Title:

pate:

"
Center 1.9105 GHz

80190JD08
[Comment A: TRANSMITTER RADIATED EMISSIONS AT BAND EDGE
21.FEB.2011 22:23:49

200 kHz/

Span 2 MHz
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Transmitter Band Edge Radiated Emissions (continued)

Results: GPRS

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin

(dB)

Result

1850

-50.1

-13.0

37.1

Complied

1910

-47.9

-13.0

34.9

Complied

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl -50.11 dBm  VBW 10 kHz
0 dBm 1.85000000 GHz SWT 560 ms Unit dBm
-1
-D1 -13 dB J\J\“L
-2
_3 / ‘\
—a4
-5 F 1
-6
’ w/ : )
. AP~ LMN.VM“ A b madAn
-9
F2
F1 ‘
_10
Center 1.84955 GHz 200 kHz/ Span 2 MHz
Title: 80190JD08
Comment A: TRANSMITTER RADIATED EMISSIONS AT BAND EDGE
Date: 21.FEB.2011 23:12:10

@

-10}

-aq}

-50}

60}

-7}

-80}

-9¢}

~10cl

Date

[Title:

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -47.92 dBm VBW 10 kHz
0 dBm 1.91000000 GHz swT 560 ms unit dBm
B
| D1 713/*?'3‘.}\“\
M* AU A -l st
F2
P
Center 1.9105 GHz 200 kHz/ Span 2 MHz
801903008
[Comment A: TRANSMITTER RADIATED EMISSIONS AT BAND EDGE
H 21.FEB.2011 23:05:41
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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 Calculat_ed
Level (%) Uncertainty
Conducted Output Power 824 to 849 MHz / 1850 to 1910 MHz | 95% +0.27 dB
Frequency Stability 824 to 849 MHz / 1850 to 1910 MHz | 95% +0.92 ppm
Occupied Bandwidth 824 to 849 MHz / 1850 to 1910 MHz | 95% +0.92 ppm
Conducted Spurious Emissions 1 MHz 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

RFI Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration | Interval
Due (Months)
A1100 | Directional Coupler | Hewlett Packard HP87300C | 3239A01058 | Calibrated -
before use
A1396 | Attenuator Huber + Suhner 757987 6810.17.B 06 Jul 2011 | 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 06 Jun 2011 | 12
A1818 | Antenna EMCO 3115 00075692 05 Sep 2011 | 12
A1974 | High Pass Filter AtlanTecRF AFH-01000 | 090000283 29 Dec 2011 | 12
A253 Antenna Flann Microwave 12240-20 128 05 Sep 2011 | 12
A254 | Antenna Flann Microwave 14240-20 139 05 Sep 2011 | 12
A255 Antenna Flann Microwave 16240-20 519 05 Sep 2011 | 12
A256 Antenna Flann Microwave 18240-20 400 05 Sep 2011 | 12
A288 | Antenna Chase CBL6111A | 1589 05 Sep 2011 | 12
A436 | Antenna Flann 20240-20 330 05 Sep 2011 | 12
A526 Directional Coupler | Narda 3020A 37106 Calibrated -
before use
A553 | Antenna Chase CBL6111A | 1593 16 Mar 2011 | 12
K0001 | 5m Semi-Anechoic | Rainford EMC N/A N/A 25 Apr 2011 | 12
Chamber
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 05 Sep 2011 | 12
L1001 | Test Receiver Rohde & Schwarz | ESU26 100239 16 Mar 2011 | 12
L1021 | Comms Test Set Rohde & Schwarz | CMU 200 111379 11 Jan 2012 | 12
M1068 | Thermometer Iso-Tech RS55 93102884 10 Nov 2011 | 12
M1124 | Test Receiver Rohde & Schwarz | ESI26 100046K 22 Apr 2011 | 12
M1223 | Environmental Votsch VT4002 5856607272 | Calibrated -
Chamber 0010 before use
M1242 | Spectrum Analyser | Rohde & Schwarz | FSEM30 845986/022 | 06 Dec 2011 | 12
M1269 | Multimeter Fluke 179 90250210 15Jul 2011 | 12
S021 DC Power Supply Thurlby Thandar CPX200 061034 Calibrated -
before use

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