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1. Customer Information

Company Name: Axell Wireless

Address: Aerial House
Asheridge Road
Chesham
Buckinghamshire
HP5 2QD

United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR22

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 22.913(a), Part 22.917 Subpart H (Public Mobile Services)

Specification Reference:

47CFR24

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 24.232, Part 24.238 Subpart E (Personal Communication Services)

Specification Reference:

47CFR15.107

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 15 Subpart B (Unintentional Radiators) - Sections 15.107

Site Registration:

FCC: 209735

Location of Testing:

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

Test Dates:

21 May 2012 to 01 November 2012

RFI Global Services Ltd
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2.2. Summary of Test Results

a%%;%ference Measurement Result
Part 22
15.107(a) AC Conducted Spurious Emissions ]
Part 2.1046(a)/22.913(a) Transmitter Conducted Output Power @
Part 2.1049 Transmitter Occupied Bandwidth @
Part 2.1051/22.917 Transmitter Conducted Emissions 9
Part 2.1053/22.917 Transmitter Out of Band Radiated Emissions o7 )
Part 2.1051/22.917 Transmitter Band Edge Conducted Emissions @
Part 2.1055/22.355 Transmitter Frequency Stabilit}_/ . @
(Temperature and Voltage Variation)
Part 24
15.107(a) AC Conducted Spurious Emissions @
Part 2.1046(a)/24.232 Transmitter Conducted Output Power @
Part 2.1049 Transmitter Occupied Bandwidth @
Part 2.1051/24.238 Transmitter Conducted Emissions 9
Part 2.1053/24.238 Transmitter Out of Band Radiated Emissions @
Part 2.1051/24.238 Transmitter Band Edge Conducted Emissions @
Part 2.1055/24.235 Transmitter Frequency Stabilit}_/ . @
(Temperature and Voltage Variation)
3GPP Reference Measurement Result
(TS 36.143 V10.3.0)
Clause 11 Input Intermodulation 9

Key to Results

@ - Complied W= Did not comply
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2.3. Methods and Procedures

Reference: ANSI/TIA-603-C-2004
— Land Mobile Communications Equipment, Measurements and performance
Title:
Standards
Reference: ANSI C63.4 (2009)
American National Standard for Methods of Measurement of Radio-Noise
Title: Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz.
Reference: 3GPP TS 36.143 V10.3.0 (2012-03)
3rd Generation Partnership Project; Technical Specification Group Radio
Title: Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); FDD
repeater conformance testing (Release 10)
Reference: FCC KDB 971168
Title: Procedures for Compliance Measurement of the Fundamental Emission Power
) of Licensed Wideband (> 1 MHz) Digital Transmission Systems
Reference: FCC KDB 935210
Title: Amplifier, Booster, and Repeater — Basic ltems

Reference Date:

11 October 2012

Title:

FCC Response to Enquiry 792557

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: D-MINI-2108-2019

Model Name or Number: 400AC41000

Serial Number: 11120002

Hardware Version Number: 45.7.4.A

Software Version Number: B010007.AAEE0009.4020000.0
FCC ID: NEO-DMINI21082019

3.2. Description of EUT

The equipment under test was a DIGI mini repeater that provides additional cellular coverage for GSM,
CDMA, WCDMA and LTE. It has 73 dB of gain for both uplink and downlink.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4. Additional Information Related to Testing

Type of Radio Device:

Cellular Base Station Repeater

Power Supply Requirement(s): Nominal 120 VAC 60 Hz
Technology Tested: GSM850
Channel Spacing: 200 kHz
Uplink Frequency Range: 824 to 849 MHz
Uplink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 128 824.2
Middle 190 836.6
Top 251 848.8
Downlink Frequency Range: 869 to 894 MHz
Downlink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 128 869.2
Middle 190 881.6
Top 251 893.8
Technology Tested: PCS1900
Channel Spacing: 200 kHz
Uplink Frequency Range: 1850 to 1910 MHz
Uplink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 512 1850.2
Middle 660 1880.0
Top 810 1909.8
Downlink Frequency Range: 1930 to 1990 MHz
Downlink Channels Tested: Channel ID Channel Number Freq(jgﬁg;%lvmz)
Bottom 512 1930.2
Middle 660 1960.0
Top 810 1989.8

RFI Global Services Ltd
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Additional Information Related to Testing (continued)

Technology Tested:

CDMA Cellular Band

Channel Spacing: 1.25 MHz
Uplink Frequency Range: 824 to 849 MHz
Uplink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 1013 824.70
Middle 384 836.51
Top 777 848.31
Downlink Frequency Range: 869 to 894 MHz
Downlink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 1013 869.70
Middle 384 881.51
Top 777 893.31
Technology Tested: CDMA PCS Band
Channel Spacing: 1.25 MHz
Uplink Frequency Range: 1850 to 1910 MHz
Uplink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 25 1851.25
Middle 600 1880.00
Top 1175 1908.75
Downlink Frequency Range: 1930 to 1990 MHz
Downlink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 25 1931.25
Middle 600 1960.00
Top 1175 1988.75
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Additional Information Related to Testing (continued)

Technology Tested:

WCDMA Band V

Channel Spacing:

5 MHz

Uplink Frequency Range:

824 to 849 MHz

Uplink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 4132 826.4
Middle 4183 836.6
Top 4233 846.6
Downlink Frequency Range: 869 to 894 MHz
Downlink Channels Tested: Channel ID Channel Number Freqﬁzr?Q;?LAHz)
Bottom 4357 8714
Middle 4407 881.6
Top 4458 891.6
Technology Tested: WCDMA Band Il
Channel Spacing: 5 MHz
Uplink Frequency Range: 1850 to 1910 MHz
Uplink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 9262 1852.4
Middle 9400 1880.0
Top 9538 1907.6
Downlink Frequency Range: 1930 to 1990 MHz
Downlink Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 9662 1932.4
Middle 9800 1960.0
Top 9938 1987.6

RFI Global Services Ltd
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Additional Information Related to Testing (continued)

Technology Tested: LTE Band V
Channel Spacing: 1.4, 3.0, 5.0, 10.0 MHz
Uplink Frequency Range: 824 to 849 MHz
Uplink Channels Tested: Channel Channel Frequency (MHz)
Bandwidth
(MHz) Bottom Middle Top
14 824.7 836.5 848.3
3.0 825.5 836.5 847.5
5.0 826.5 836.5 846.5
10.0 829.0 836.5 844.0
Downlink Frequency Range: 869 to 894 MHz
Downlink Channels Tested: Channel Channel Frequency (MHz)
Bandwidth
(MHz) Bottom Middle Top
1.4 869.7 881.5 893.3
3.0 870.5 881.5 892.5
5.0 871.5 881.5 891.5
10.0 874.0 881.5 889.0
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Additional Information Related to Testing (continued)

Technology Tested:

LTE Band Il

Channel Spacing:

1.4,3.0,5.0,10.0, 15.0, 20.0 MHz

Uplink Frequency Range:

1850 to 1910 MHz

Uplink Channels Tested: Channel Channel Frequency (MHz)
Bandwidth
(MHz) Bottom Middle Top
14 1850.7 1880.0 1909.3
3.0 1851.5 1880.0 1908.5
5.0 1852.5 1880.0 1907.5
10.0 1855.0 1880.0 1905.0
15.0 1857.5 1880.0 1902.5
20.0 1860.0 1880.0 1900.0
Downlink Frequency Range: 1930 to 1990 MHz
Downlink Channels Tested: Channel Channel Frequency (MHz)
Bandwidth
(MHz) Bottom Middle Top
14 1930.7 1960.0 1989.3
3.0 1931.5 1960.0 1988.5
5.0 1932.5 1960.0 1987.5
10.0 1935.0 1960.0 1985.0
15.0 1937.5 1960.0 1982.5
20.0 1940.0 1960.0 1980.0

3.5. Support Equipment

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

Description:

Switch Mode Power Supply

Brand Name:

MEAN WELL

Model Name or Number: GS90A12
Serial Number: EB17223692
Description: Laptop PC
Brand Name: Dell D610
Model Name or Number: PC480NT

Serial Number:

CN-0C4708-48643-625-3186

Software Version Number:

Windows XP

RFI Global Services Ltd
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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 The Customer declared that the EUT would be constantly transmitting in its’ normal operational
environment and therefore there is no receive/idle mode.

¢ Downlink and Uplink transmitting at power levels as specified in each test case.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):
e The EUT was powered throughout testing by a 120 VAC 60 Hz switched mode power supply.

e Alaptop PC was connected through Ethernet to the EUT for monitoring purposes and to set the
correct filter configuration as per each test case.

e The EUT was operating at maximum gain throughout testing.
e When testing different channels, the corresponding filter was activated using the laptop PC.

e For Uplink, the input signal was fed into the mobile port on the repeater and the base port connected
to a spectrum analyser.

e For Downlink, the input signal was fed into the base port on the repeater and the mobile port
connected to a spectrum analyser.

e Radiated spurious emissions and AC conducted emissions: the output port (either mobile or base
depending on the direction) was terminated with a 50 Q load.

o Radiated spurious emissions and AC conducted emissions: all unused ports were terminated with
loads or were connected to a suitable peripheral device, e.g. a. laptop computer.
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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

5.2.1. AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Patrick Jones Test Date: 25 June 2012
Test Sample Serial Number: 11120002

FCC Reference: Part 15.107(a)

Test Method Used: As detailed in ANSI C63.4 Section 7

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 42
Note(s):

1. For the duration of this test all ports on the EUT were terminated with suitable 50 Q loads or connected
to a laptop computer providing suitable termination e.g. Ethernet port.

2. No RF signal was input into the EUT for this test.

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
0.199500 Live 52.9 63.6 10.7 Complied
0.199500 Live 53.1 63.6 10.5 Complied
3.592500 Live 45.2 56.0 10.8 Complied
4.992000 Live 50.5 56.0 5.5 Complied
5.982000 Live 53.8 60.0 6.2 Complied
6.454500 Live 53.7 60.0 6.3 Complied
17.632500 Live 43.8 60.0 16.2 Complied
17.965500 Live 447 60.0 15.3 Complied
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AC Conducted Spurious Emissions (continued)

Results: Live / Average

Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuVv) (dB)

0.199500 Live 51.8 53.6 1.8 Complied
0.334500 Live 47.8 49.3 1.5 Complied
3.637500 Live 37.9 46.0 8.1 Complied
5.023500 Live 44.2 50.0 5.8 Complied
6.306000 Live 47.0 50.0 3.0 Complied
17.610000 Live 38.9 50.0 11.1 Complied
18.033000 Live 38.8 50.0 11.2 Complied

RFI Global Services Ltd
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AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)

1.401 Neutral 40.8 56.0 15.2 Complied
1.599 Neutral 39.8 56.0 16.2 Complied
1.671 Neutral 40.5 56.0 15.5 Complied
1.869 Neutral 39.9 56.0 16.1 Complied
1.941 Neutral 38.6 56.0 17.4 Complied
3.426 Neutral 39.2 56.0 16.8 Complied
4.969 Neutral 42.0 56.0 14.0 Complied
10.194 Neutral 53.5 60.0 6.5 Complied
10.756 Neutral 53.4 60.0 6.6 Complied
18.933 Neutral 40.0 60.0 20.0 Complied

Results: Neutral / Average
Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpv) (dB)

0.199 Neutral 38.7 53.6 14.9 Complied
0.334 Neutral 40.7 49.3 8.6 Complied
0.402 Neutral 37.2 47.8 10.6 Complied
0.532 Neutral 32.5 46.0 13.5 Complied
0.600 Neutral 34.0 46.0 12.0 Complied
3.610 Neutral 32.6 46.0 13.4 Complied
5.014 Neutral 35.0 50.0 15.0 Complied
10.266 Neutral 47.2 50.0 2.8 Complied
10.509 Neutral 47.3 50.0 2.7 Complied
19.824 Neutral 36.4 50.0 13.6 Complied

Page 18 of 173

RFI Global Services Ltd




TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0

VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

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

RFI Global Services Ltd Page 19 of 173



TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0

VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

5.2.2. Transmitter Conducted Output Power

Test Summary:

Test Engineer: Patrick Jones Test Dates: 22 June 2012 to
30 July 2012

Test Sample Serial Number: 11120002

FCC Reference: Part 2.1046(a) & 22.913(a)

Test Method Used: referencing FCC CFR Part 2.1046(a)

Environmental Conditions:

Temperature (°C): 21 & 26
Relative Humidity (%): 48 & 50
Note(s):

1. The output port of the EUT was connected directly to a spectrum analyser via suitable attenuation. The
cable and attenuator was calibrated prior to use and the loss incorporated into the measurement as an
RF level offset.

2. The channel power function of the spectrum analyser was used with an average detector. The channel
bandwidth was set accordingly for each modulation scheme e.g. WCDMA has a 5 MHz bandwidth.

3. For each channel tested, a corresponding filter was activated using the EUT’s Graphical User Interface
on a laptop PC.

4. In order to measure the maximum gain, the input signal was increased in steps of 1 dB from -60 dBm to
find the minimum input level at which maximum output power is achieved for that modulation scheme.
For each case the input level is recorded.

5. For each channel and modulation scheme, the input signal was increased by 10 dB and the power was
re-measured. In each case, this did not increase the output power; therefore, the worst case was
recorded.
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Transmitter Conducted Output Power (continued)

Results: GSM GMSK / Uplink

Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 824.2 -52.0 21.5 73.5
Middle 836.6 -52.0 21.9 73.9
Top 848.8 -52.0 21.2 73.2
Results: GSM 8-PSK / Uplink
Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 824.2 -52.0 215 73.5
Middle 836.6 -52.0 21.7 73.7
Top 848.8 -52.0 21.0 73.0
Results: CDMA / Uplink
Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 824.70 -52.0 19.4 71.4
Middle 836.51 -52.0 20.5 725
Top 848.31 -52.0 19.8 71.8
Results: WCDMA / Uplink
Frequency Conducted Output Amplifier Gain
Channel (MHz) Input Power (dBm) Power (dBm) (dB)
Bottom 826.4 -52.0 19.3 71.3
Middle 836.6 -52.0 20.0 72.0
Top 846.6 -52.0 19.8 71.8

RFI Global Services Ltd
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Transmitter Conducted Output Power (continued)

Results: LTE / Uplink

Conducted Amplifier
. Bandwidth Frequenc Input Power Output Gain (dB
Modulation (MH2) Channel (Ic\1/IHz) y p(dBm) PovSer (dB)
(dBm)
Bottom 824.7 -52.0 20.3 72.3
14 Middle 836.5 -52.0 20.2 72.2
Top 848.3 -52.0 19.6 71.6
Bottom 825.5 -52.0 20.3 72.3
3.0 Middle 836.5 -52.0 20.1 72.1
Top 847.5 -52.0 19.7 71.7
QPSK Bottom 8265 52,0 20.1 721
5.0 Middle 836.5 -52.0 20.1 72.1
Top 846.5 -52.0 19.5 71.5
Bottom 829.0 -52.0 20.6 72.6
10.0 Middle 836.5 -52.0 20.2 72.2
Top 844.0 -52.0 20.7 72.7
Bottom 824.7 -52.0 20.3 72.3
14 Middle 836.5 -52.0 20.3 72.3
Top 848.3 -52.0 19.8 71.8
Bottom 825.5 -52.0 20.2 72.2
3.0 Middle 836.5 -52.0 20.2 72.2
Top 847.5 -52.0 19.7 71.7
16QAM Bottom 826.5 -52.0 20.1 72.1
5.0 Middle 836.5 -52.0 20.1 72.1
Top 846.5 -52.0 19.6 71.6
Bottom 829.0 -52.0 20.6 72.6
10.0 Middle 836.5 -52.0 20.3 72.3
Top 844.0 -52.0 20.6 72.6
Bottom 824.7 -52.0 20.2 72.2
14 Middle 836.5 -52.0 20.4 72.4
Top 848.3 -52.0 19.8 71.8
Bottom 825.5 -52.0 20.1 72.1
3.0 Middle 836.5 -52.0 20.3 72.3
Top 847.5 -52.0 19.6 71.6
64QAM Bottom 826.5 -52.0 20.1 72.1
5.0 Middle 836.5 -52.0 19.2 71.2
Top 846.5 -52.0 19.6 71.6
Bottom 829.0 -52.0 20.5 72.5
10.0 Middle 836.5 -52.0 20.3 72.3
Top 844.0 -52.0 20.6 72.6
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Transmitter Conducted Output Power (continued)

Results: GSM GMSK / Downlink

Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 869.2 -52.0 21.6 73.6
Middle 881.6 -52.0 21.7 73.7
Top 893.8 -52.0 21.2 73.2
Results: GSM 8-PSK / Downlink
Frequency Conducted Output Amplifier Gain
Channel (MHz) Input Power (dBm) Power (dBm) (dB)
Bottom 869.2 -52.0 20.5 72.5
Middle 881.6 -52.0 20.6 72.6
Top 893.8 -52.0 214 73.4
Results: CDMA / Downlink
Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 869.70 -52.0 20.6 72.6
Middle 881.51 -52.0 20.3 72.3
Top 893.31 -52.0 20.0 72.0
Results: WCDMA / Downlink
Frequency Conducted Output Amplifier Gain
Channel (MHz2) Input Power (dBm) Power (dBm) (dB)
Bottom 871.4 -52.0 20.0 72.0
Middle 881.6 -52.0 19.8 71.8
Top 891.6 -52.0 20.2 72.2

RFI Global Services Ltd
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Transmitter Conducted Output Power (continued)
Results: LTE / Downlink

Conducted
. Bandwidth Frequenc Input Power Output Amplifier
Modulation | =1y Channel (I?/IHZ) g p(dBm) Power Gairﬁ)(dB)
(dBm)

Bottom 869.7 -52.0 20.1 721

1.4 Middle 881.5 -52.0 20.8 72.8

Top 893.3 -52.0 20.6 72.6

Bottom 870.5 -52.0 19.6 71.6

3.0 Middle 881.5 -52.0 19.9 71.9

Top 892.5 -52.0 20.3 72.3

QPSK Bottom 8715 52,0 19.5 715
5.0 Middle 881.5 -52.0 20.0 72.0

Top 891.5 -52.0 20.3 72.3

Bottom 874.0 -52.0 19.4 71.4

10.0 Middle 881.5 -52.0 19.9 71.9

Top 889.0 -52.0 19.9 71.9

Bottom 869.7 -52.0 19.7 71.7

1.4 Middle 881.5 -52.0 20.2 72.2

Top 893.3 -52.0 20.4 72.4

Bottom 870.5 -52.0 19.7 71.7

3.0 Middle 881.5 -52.0 20.0 72.0

Top 892.5 -52.0 20.3 72.3

16QAM Bottom 871.5 -52.0 19.7 71.7
5.0 Middle 881.5 -52.0 20.0 72.0

Top 891.5 -52.0 204 72.4

Bottom 874.0 -52.0 19.5 71.5

10.0 Middle 881.5 -52.0 20.1 721

Top 889.0 -52.0 204 72.4

Bottom 869.7 -52.0 19.7 71.7

1.4 Middle 881.5 -52.0 20.2 72.2

Top 893.3 -52.0 20.3 72.3

Bottom 870.5 -52.0 19.6 71.6

3.0 Middle 881.5 -52.0 19.8 71.8

Top 892.5 -52.0 204 72.4

64QAM Bottom 871.5 -52.0 19.7 71.7
5.0 Middle 881.5 -52.0 19.9 71.9

Top 891.5 -52.0 20.2 72.2

Bottom 874.0 -52.0 19.5 715

10.0 Middle 881.5 -52.0 20.0 72.0

Top 889.0 -52.0 20.3 72.3
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5.2.3. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineer: Nick Steele Test Date: 07 August 2012
Test Sample Serial Number: 11120002

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:

Ambient Temperature (°C): 25

Relative Humidity (%): 35

Results: Middle Channel (881.5 MHz)

Temperature Measured Frequency Frequency Limit Margin Result
(°C) Frequency Error Error (ppm) (ppm)
(MHz) (Hz) (ppm)
-30 881.500000 0 0 1.5 1.5 Complied
-20 881.500000 0 0 1.5 1.5 Complied
-10 881.500000 0 0 1.5 1.5 Complied
0 881.500000 0 0 1.5 1.5 Complied
10 881.500000 0 0 1.5 1.5 Complied
20 881.500000 0 0 1.5 1.5 Complied
30 881.500000 0 0 1.5 1.5 Complied
40 881.500000 0 0 1.5 1.5 Complied
50 881.500000 0 0 1.5 1.5 Complied
Note(s):

1.

A signal generator was set to produce a CW signal at maximum input level on the centre channel of the
downlink pass band. The accuracy of the signal generator was verified by using the frequency count
function of a calibrated spectrum analyser prior to performing any measurements. A calibrated Rohde &
Schwarz ESU test receiver with the same measurement settings as the spectrum analyser was used to
monitor the CW output of the EUT. To ensure the accuracy and stability of all measurements, the
reference 10 MHz clock from the test receiver was utilized to provide a reference clock for the other test
equipment. The signal generator, spectrum analyser and EUT RF connectors were connected using
suitable RF cables and an RF power divider. The measured frequency of the signal generator at the EUT
input was then compared to the measured frequency of the output of the EUT and the difference was
recorded in the table above as Frequency Error in Hz and ppm. This was compared to the limit to obtain
the margin.

Temperature was monitored throughout the test with a calibrated digital thermometer.

No difference in the frequencies measured at the input and outputs of the EUT were recorded. Therefore
the EUT is compliant.
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5.2.4. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineer: Nick Steele Test Date: 07 August 2012
Test Sample IMEI: 11120002

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): 25

Relative Humidity (%): 35

Results: Middle Channel (881.5 MHz)

Supply Voltage Measured Frequency Frequency Limit Margin Result
(VAC) Frequency Error Error (ppm) (ppm)
(MHz) (Hz) (ppm)
102 881.500000 0 0 1.5 1.5 Complied
138 881.500000 0 0 1.5 1.5 Complied
Note(s):

1.

A signal generator was set to produce a CW signal at maximum input level on the centre channel of the
downlink pass band. The accuracy of the signal generator was verified by using the frequency count
function of a calibrated spectrum analyser prior to performing any measurements. A calibrated Rohde &
Schwarz ESU test receiver with the same measurement settings as the spectrum analyser was used to
monitor the CW output of the EUT. To ensure the accuracy and stability of all measurements, the
reference 10 MHz clock from the test receiver was utilized to provide a reference clock for the other test
equipment. The signal generator, spectrum analyser and EUT RF connectors were connected using
suitable RF cables and an RF power divider. The measured frequency of the signal generator at the EUT
input was then compared to the measured frequency of the output of the EUT and the difference was
recorded in the table above as Frequency Error in Hz and ppm. This was compared to the limit to obtain
the margin.

Voltage was monitored throughout the test with a calibrated digital voltmeter.

No difference in the frequencies measured at the input and outputs of the EUT were recorded. Therefore
the EUT is compliant.
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5.2.5. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer: Patrick Jones Test Dates: 21 May 2012 to
10 August 2012

Test Sample Serial Number: 11120002

FCC Reference: 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): 2110 26
Relative Humidity (%): 47 to 61
Note(s):

1. The 99% occupied bandwidth was measured using the Occupied Bandwidth function of a spectrum
analyser. A signal generator was connected to the repeater input and the output signal was measured
using a spectrum analyser connected to the EUT via suitable RF cables and attenuators.

2. Plots of CDMA and 8-PSK input and output signals are shown at the beginning of the plots section to
prove that the signal is not being degraded or altered in any way. There was no distortion of either output
signal compared with the respective input signal. The input signal is from the signal generator. The
output signal is the output from the EUT (input signal after it has been amplified).

3. For the duration of this test, the input signal to the EUT was set at a level which resulted in maximum
rated output power. In all cases, the input signal was increased by 10 dB and re-measured. For each
channel and modulation scheme tested, the occupied bandwidth was not altered.
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Transmitter Occupied Bandwidth (continued)

Results: Uplink

Modulation Bandwidth Channel Frequency Occupied Bandwidth
(MHz) (MHz) (kHz)

GSM GMSK 0.2 Middle 836.6 244.088
GSM 8-PSK 0.2 Middle 836.6 240.481
CDMA 1.25 Middle 836.51 1286.573
WCDMA 5.0 Middle 836.6 4058.116
1.4 Middle 836.5 1094.188
3.0 Middle 836.5 2759.519

LTE QPSK
5.0 Middle 836.5 4509.018
10.0 Middle 836.5 9198.397
1.4 Middle 836.5 1102.605
3.0 Middle 836.5 2741.483

LTE 16QAM
5.0 Middle 836.5 4509.018
10.0 Middle 836.5 9198.397
1.4 Middle 836.5 1102.605
3.0 Middle 836.5 2759.519

LTE 64QAM
5.0 Middle 836.5 4509.018
10.0 Middle 836.5 9198.397
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Transmitter Occupied Bandwidth (continued)

Results: Downlink

Modulation Bandwidth Channel Frequency Occupied Bandwidth
(MHz) (MHz) (kHz)
GSM GMSK 0.2 Middle 881.6 245.291
GSM 8-PSK 0.2 Middle 881.6 240.481
CDMA 1.25 Middle 881.51 1286.573
WCDMA 5.0 Middle 881.6 4088.176
1.4 Middle 881.5 1085.772
3.0 Middle 881.5 2723.447
LTE QPSK
5.0 Middle 881.5 4478.958
10.0 Middle 881.5 9078.156
1.4 Middle 881.5 1102.605
3.0 Middle 881.5 2759.519
LTE 16QAM
5.0 Middle 881.5 4509.018
10.0 Middle 881.5 9138.277
1.4 Middle 881.5 1102.605
3.0 Middle 881.5 2759.519
LTE 64QAM
5.0 Middle 881.5 4509.018
10.0 Middle 881.5 9198.397
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Transmitter Occupied Bandwidth (continued)

Results: Input Signal versus OQutput Signal examples

Marker 1 (111 RBH B0 Kz RF ALt 10 0B Marker 1 (111 RBH B0 Kz Rf ALt 10 0B
Ref Lvl -43.15 dBn  VBW 200 kHz @Ref Lyl 16.97 dBm  VBW 200 KHz
-30 dBm 824.70601202 MHz  SWT 6ms  Unit B 30 dBm 824.23707415 MHz  SHT Bms  Unit oBn
0, 30,
vi|(T1] -43.15 B gy 30.5 ¢B Dffspt Y1711 16/-7 B| g
8247060102 MHz 824.23707415 I'Hz,
-40) TP T 7BE57315 THy] 20 t Ua T 28557315 THY]
Vg [T1] -51.69 dBn| W V] [T1] g.58 cBn
50 TWW 82405671343 MHz 10 ¥ W@ 82405671343 MHz
V14 [T1] -52.90 dBn| Vg 111 g.32 dBn
825.34328657 I'Hz 895.34328557 IMHz

_10g
I
-110] -50)
-12q -0
-1301 -0l
Center 824.7 MHz 600 kHz/ Span 6 MHz Center 824.7 MHz 500 khz, Span 6 Mz
ritie: 873760001 ritle: 87376001
Fomment A: OCCUPIED BANDWIDTH [omnent A: OCCUPIED BANDWIDTH
ate: 23.MAY 2012 14:47:01 bate: 23.MAY 2012 15:26:03
CDMA Input Signal CDMA Output Signal
Marker 1 (111 RBI 5 kiz  RF Att 10 dB Marker 1 (111 RBW 5 kHz  RF Att 20 db
Ref Lvl -43.45 dBn  VBW 20 kHz Ref Lvl 17.15 dBn VBW 20 KMz
-30 dBm 836.61142285 Mz SWT 60 ms  Unit B 30 dBm B36.60661323 MHz  SHT 60 ms  Unit dBn
0 3
vi|tT1 430,45 Bl g 30.5 ¢B Dffsgt vi|iTt] 1715 cBn] g
83661142085 IHz 83660661323 IHz
-4 t TP 028096152 KAz 2 : TP I FB0TETIZ RAZ

9T 1T1 -59.03 | X‘\ 9T 1713 2|26 oBn|
AN /‘\ W, . 4A03A0172 1 10 o /M\'L\'\ B3R 4AN3ANT7D I

-50
N v V14 [T1] -56[. 78 dBn| T4 (T1] 1177 dBn|
T b
Y M2 836. 72084168 Mz 3 83672084168 MHz]

i S [1P I

-110 -50)
-120 -60
-130 -70
Center B836.6 MHz 60 kHz/ Span B00 kHz Center B36.6 MHz 60 kHz/ Span 600 kHz
[(itle: 87376JD01 [Title: B7376JD01
Conment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH
ate: 21.MAY 2012 14:06:53 Pate: 21.MAY 2012 14:12:29

8-PSK Input Signal 8-PSK Output Signal
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Transmitter Occupied Bandwidth (continued)

Results: Input Signal versus Output Signal examples

Marker 1 [T1] RBW 300 kHz  RF Att 0 dB Marker 1 [T1] RBW 300 kHz  RF Att 20 dB

Ref Lvi -51.02 dBm  VBW 1 MHz Ref Lvi 11.95 dem  VBW 1 WHz
-20 dBm 833.94488978 MHz ~ SWT 5 ms Unit dBm 30 dBm 834.06513026 MHz ~ SWT 5 ms Unit dBm

3¢
vi|rri -51.02 dBn 20.7 fiB Offset Y1l 11.95 dB;
833.94486978 MHZ] 834.06519026 Mz,
- oP T_I3BZ7655 WHZ 2¢ P T T9B3Y679 WHZ
VTl [T1] -54.75 dBn 1 VTl [T1] .40 dBi
831.96092184 MH: 1¢] X " A 831.90080160 MH:
AT AL A

VTR [T1] -54.64 dBr TR [T1] .40 de
N 841.09919840 MHZ] 841.09919840 Mz

| T ) | |
| | | \

-11¢
-1 =7cl
Center 836.5 MHz 3 MHz/ Span 30 MHz Center 836.5 MHz 3 MHz/ Span 30 MHz
Title: 87376 Title: 87376
[Comment Az OCCUPIED BANDWIDTH [Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 15:42:44 Date: 26.JUL.2012 10:50:00
LTE 16QAM (10 MHz BW) Input Signal LTE 16QAM (10 MHz BW) Output Signal
Marker 1 [T1] RBW 100 kHz  RF Att 0 dB Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi -48.93 dBm  VBW 300 kHz Ref Lvi 13.10 dBm  VBW 300 kHz
-20 dBm 880.28256513 MHz swt 5 ms Unit dBm 30 dBm 880.25250501 MHz swt 5 ms unit dBm
3¢,
vi|[r1] -4§.93 dBr 20.8 @B Offs#t vi|[T1] 13.10 dB
880.28256513 MHZ] 840.25250501 MHz]
- OP! 250001804 WHZ] 29 oP 4-50001804 WHZ
V11 [T1]1 -54.82 dBn 1 V11 [T1] .89 dBi
4 879.26052104 WH. 1q] T}—"‘X/\ NANANA—T2 879.26052104 MHZ|
VTP [T1] -54.08 dBi VT2 [T1] .10 dBm
; 883.76954908 MHZ] 883.76954908 MHZ]
WY 2 9
-6t -1c|

’ o Vrat s MMM A/ MMMM“WWNM -ACW M’\NW

-100
-1 -6(
-1 -7d

Center 881.5 MHz 1.5 MHz/ Span 15 MHz Center 881.5 MHz 1.5 MHz/ Span 15 MHz
Title: 87376 Title: 87376
[Comment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 15:26:46 Date: 26.JUL.2012 14:48:27

LTE 16QAM (5 MHz BW) Input Signal LTE 16QAM (5 MHz BW) Output Signal
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Transmitter Occupied Bandwidth (continued)

Results: Uplink

Marker 1 (111 RBH S knz  RF AL 20 @ Marker 1 (111 REH 5 kHz  RF Att 20 dB
Ref Lvl 15.25 dBn VBM 20 kHz @Ref Lyl 17.15 dBn VBW 20 kHz
30 dBm 836.58256513 Mz SWT B0 ms  Unit B 30 dBm 836.50661323 Mz~ SWT B0 ms  Unit oBn
30, 30,
30.5 @8 Offset vi|(T1] 15[. 26 dB] g 30.5 ¢B Dffspt Y1711 1715 dBn| e
836.58256613 MHz 83660661323 MHz,
0 T P T UBET7EIS KA 20) £ P 0 AB0TEIY R

.26 dBm)

MENEY 0].25 dBn) X‘\
10 AWM 836.47915832 MHzf 10 o V/‘M\'L"\ . 48036072 MHz|
J14 [T1] 0l.44 dBn 4 mz .77 dBn|
T 2 835.72324F49 ] 83572084168 MHZ

i AN A
/ ) / TV I 1‘\
_aq -40|
5| -50|
-0 -60)
_70l -70l
Center B36.6 MHz 60 kHz/ Span 600 kHz Center 836.6 MHz 60 kHz/ Span 600 kHz
ritle: B87376JD01 [Title: B7376JD01
LComment A: OCCUPIED BANDWIDTH LComment A: OCCUPIED BANDWIDTH
ate: 21.MAY 2012 14:11:08 Pate: 21.MAY 2012 14:12:29

GSM GMSK GSM 8-PSK

Marker 1 (T1] REH 50 kHz  RF Att 10 B Marker 1 (111 RBH 100 kHz  RF Att 10 dB
@Ref Lvl 16.77 dBn  VBW 200 kHz @Ref Lvl 16.60 dBm  VBW 300 kHz
30 dBm 836.04707415 MHz  SWT 6 ns Unit B 30 dBm 836.58436994 MHz  SWT 5 ms Unit dBn
0 30
30.5 {8 Offset vi{eT1l 16[. 77 dBm| e 30.5 ¢B Dffset vi((T1] 16[-60 cBm]
896.04707415 MHz 8396.58496894 MHz
0 s TP T78557315 THy] 2 TP 7 USBTIEZ3 T
WW 11 [T1] 7.44 dBn WW V1 [T1] 7.11 dBn
10 T 35 ARA71343 MH 10 + " 844.60100p00 MH
Vg [T1] 7.58 dBn Vg 1711 .85 cBn
8d7. 15328657 1MHz 898.65911824 MHz]

v o tlm
WWNM PN i Akl gt hruscunimnt AL sl
_50 -50)
50 -60
_70 -70l
Center B836.51 MHz 600 kHz/ Span B MHz Center B836.6 MHz 1.5 MHz/ Span 15 MHz
[ritle: 87376JD01 [Title: B87376JD01
Comment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH
ate: 23.MAY 2012 15:28:24 Pate: 23.MAY 2012 14:02:45

CDMA WCDMA
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Transmitter Occupied Bandwidth (continued)

Results: LTE OPSK / Uplink

Marker 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvl 13.60 dBm  VBW 100 kHz
30 dBm 836.59679359 MHz SWT 12 ms Unit dBm
20.7 fiB Offspt vilr 13.60 den]
836.59679359 MHZ]
2 OPI 1.09416838 WHz]
3 VTl [T1] .53 dBn
1 LRNEVY > 835.95711423 MHz|
VTR [T1] 71-22 dBi
837.0513(261 MHZ]
-1
-2

i i

Ml

Marker 1 [T1] RBW 100 kHz ~ RF Att 20 dB
Ref Lvi 14.17 dBm  VBW 300 kHz
30 dBm 837.39278557 MHz  SWT 5 ms Unit dBm
3¢,
20.7 fie Offset vilm 14.17 d
847.39276557 MHz]
24 . on 2.75951(904 WHZ|
VTl [T1] .91 dBy
1| e o) 835.12024048 MHz|
VTR [T1] 7-41 dBm
837.87975952 MHz|
q
-1C|
-2C|
-3 /N \]
N W W
A
-6(]
-7

Center 836.5 MHz 420 kz/ Span 4.2 MHz Center 836.5 MHz 900 kHz/ Span 9 MHz
Title: 87376 Title: 87376
[comment Az OCCUPIED BANDWIDTH (Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 11:30:56 Date: 26.JUL.2012 11:12:08
Varker 1 [T1] RBW 100 kHz  RF Att 20 dB Varker 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref LvI 11.75 dBm  VBW 300 KHz Ref LI 11.37 dBm  VBW 1 MHz
30 dBm 836.33466034 MHz ~ SWT 5 ms Unit dBm 30 dBm 836.16033868 MHz ~ SWT 5 ms Unit dBm
30, 3(
20.7 HB Offspt vilr 11.75 dB: 20.7 fiB Offset vl 11.37 dem
836.33466934 MHZ] 836.16933868 Mz
P 750901804 WHZ 2 Pl T-T983Y679 WHZ
1 VTl [T1] 51 dBhnf 1| V11 [T1] .33 dBi
1 T Ak 2 834.26054104 MHZ] 1 2 831.90080J160 Mz
VTR [T1] 1.61 den i TR [T1] .35 de
838.76953908 MHZ| 841.09919840 MHz|
C|
- -1(]
=2 -2(]
-3 =3(|
4 b\ _ag nl\l)u‘ WW
) — Y
P A M&u e /J
1L b | _s(]
O
-6 -6C|
=7 =7Cl
Center 836.5 MHz 1.5 MHz/ Span 15 MHz Center 836.5 MHz 3 MHz/ Span 30 MHz
Title: 87376 Title: 87376
comment Az OCCUPIED BANDWIDTH (Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012  10:54:32 Date: 26.JUL.2012  10:51:58

5 MHz Bandwidth

10 MHz Bandwidth

RFI Global Services Ltd
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Transmitter Occupied Bandwidth (continued)
Results: LTE 160AM / Uplink

Marker 1 [T1] RBW 30 kHz  RF Att 20 dB Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi 14.03 dBm  VBW 100 kHz Ref Lvi 13.71 dBm  VBW 300 khHz
30 dBm 835.99910840 MHz ~ SWT 12 ms Unit dBm 30 dBm 835.76053908 MHz ~ SWT 5 ms Unit dBm
3(
20.7 HB OFfspt valpriy 14.03 dB 20.7 B offs#t vilm 13.71 dem
835.99919840 MHZ] 835.76953908 MHz]
i P T T026052T TIFE] 2 P 7 7ATAEZI7 WHZ
VTl [T11 .61 dBr 3 V11 [T1] .90 dB
1 Al o] 5 835.957110423 MHZ] 1 T 2 845.12024048 Mz
VTP [T1] .10 dBm VTR [T1] 9.24 dBi
837.05971/944 MHZ| 837.86172345 MHz|
o C|
7 / \ ) j \
-2(]
-30 -3(] \‘

e T o R

60| -6(
-7 -7cl
Center 836.5 MHz 420 kHz/ Span 4.2 MHz Center 836.5 MHz 900 kHz/ Span 9 MHz
Title: 87376 Title: 87376
Comment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH
Date: 26.JUL.2012 11:25:30 Date: 26.JUL.2012 11:10:27

1.4 MHz Bandwidth

3 MHz Bandwidth

838.76953908 MHz|

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB Marker 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 11.87 dBm  VBW 300 kHz Ref Lvi 11.95 dBm  VBW 1 MHz
30 dBm 835.28256513 MHz swT 5 ms Unit dBm 30 dém 834.06513026 MHz swT 5 ms Unit dBm
3,
20.7 pB Offspt vi|[rig 11.87 dBm 20.7 ¢dB OffS#t vi|[r1] 11.95 dB
835.28256513 MHZ] 834.06519026 MHz|
oP 250901804 WHZ 2¢ P T-T983Y679 WHZ
1 VTl [T1] 71-60 dBn 1 VTl [T1] .40 dBi
Taer AN, » 426052104 MH 1] = \/‘ -l A 831.90080160 WH;
VTP [T1] .97 der T$ [T1] .40 dBy

841.09919840 MHz|

i

Lt o » f

pu—u
-6 -6¢|
7 -7cl
Center 836.5 MHz 1.5 MHz/ Span 15 MHz Center 836.5 MHz 3 MHz/ Span 30 MHz
Title: 87376 Title: 87376
Comment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 10:56:18 pate: 26.JUL.2012 10:50:00

5 MHz Bandwidth

10 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)

Results: LTE 640AM / Uplink

tf \72 VT [T1]

Marker 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvl 13.80 dBm  VBW 100 kHz
30 dBm 836.13386774 MHz SWT 12 ms Unit dBm
20.7 fB Offset vi|[rig 13.80 dBm
836.1338774 MHZ]
OF1 T-T026052T Tz
3 VTl [T1] .10 dBn
/""ll\w"'“‘\r‘\f\/\“b«/\ 835.057110423 WH
.34 der

837.05971(944 MHz|

T

Al

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi 13.50 dBm  VBW 300 khHz
30 dBm 837.23046002 MHz ~ SWT 5 ms Unit dBm
3(
20.7 fiB Offset vilrr1y 13.50 dB:
837.23046092 MHz]
2¢ oP U5T004 VHZ
AA—.XIIM_\VVT [T11 .32 dB
1¢ [ 835.12024048 MH
TVT [T1] 71.51 dBi

837.87975952 MHz|

| \
| \

_aq pf g, o,

5 MHz Bandwidth

-6t -6C|
=7 ~7cl
Center 836.5 MHz 420 KkHz/ Span 4.2 MHz Center 836.5 MHz 900 kHz/ Span 9 MHz
Title: 87376 Title: 87376
[Comment Az OCCUPIED BANDWIDTH (Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 11:27:27 Date: 26.JUL.2012 11:08:43
Marker 1 [T1] RBW 100 kHz  RF Att 20 dB Marker 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvi 12.07 dBm  VBW 300 kHz Ref Lvi 11.24 dBm  VBW 1 MHz
30 dBm 835.25250501 MHz swt 5 ms Unit dBm 30 dBm 835.38777555 MHz swt 5 ms unit dBm
3¢,
20.7 pB Offspt vi|[T1] 14.07 dBr 20.7 HB Offset vil[r1] 11.24 dBi
835.2525(501 MHZ] 845.38777555 MHz]
OP! 250001804 WHZ] 29 oP 9-19839679 WHZ|
1 VTl [T1] 58 dBm 1 VTl [T1] 4.35 dB
s TaAdAAANNAAA 834.26052104 MH 1 T 831.90080160 MHz
VTP [T1] 4.86 dB; by v A1p [T1] 4.44 dBn
838.76954908 MHZ] 841.09919840 MHZ]
q
-1 -1c|
]’ L ) / \
- T -3 wj \t
-59 ’5CMJ[ gE =
-6(]
=7 -7cl
Center 836.5 MHz 1.5 MHz/ Span 15 MHz Center 836.5 MHz 3 MHz/ Span 30 MHz
Title: 87376 Title: 87376
[Comment A: OCCUPIED BANDWIDTH (Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 11:06:03 Date: 26.JUL.2012 10:48:07

10 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)

Results: Downlink

Marker 1 (T1] RBH 5 kHz  RF Att 20 B Marker 1 (111 RBW S kHz  RF Att 20 oB
@Ref Lvl 16.86 dBn VB 20 kHz @Ref Lyl 16.60 dBm  VBW 20 KMz
30 dBm 881.58376754 Mz SWT 60 ms  Unit B 30 dBm 881.61503006 MHz  SHT 60 ms  Unit dBn
N EETE D vi|tT1 16.86 B| g N EETERET vi|iTL) 16/-60 Bn| g
8H1.58376[754 IHz 861.61503D06 IHz
0 ¥ TP 5T Z9USETE KAz 2 t TP I FB0TETIZ RAZ

/W\»K« vT1 (T11 2[.39 dBn| M{ VTl (711 1.90 dBm|

10 1.47795691 My 10l /W\ M AH1.47915832 MH
TA/JNV ﬂV\\P[m 1[.83 dBn| TW u Uy [T11 B
i 2 B8H1.72324F49 MHz| + 8

40 -40)

&0 -50)

&0l -60)

_70 -70l

Center 881.6 MHz 60 Kz, Span 600 kHz Center B81.6 MHz 60 kHz/ Span 600 kHz

[(itle: 87376JD01 [Title: B7376JD01
Conment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH

ate: 21.MAY 2012 12:57:54 pate: 21.1MAY 2012 13:15:29

GSM GMSK GSM 8-PSK

Marker 1 [T1] RBH B0 Kz RF ALt 10 0B Marker 1 LT1] RBH 100 KHz - RF Btt 10 dB
Ref Lvl 16.73 dBn  VBW 200 kHz @Ref Lvl 17.23 dBm  VBW 300 kHz
30 dBm 881.05309820 MHz  SWT 6 ms Unit dBm 30 dBm 881.61503006 MHz  SHT 5 ms unit dBm
30, 30,
30.8 p8 Offset vi|iT1] 16- 73 B| e 30.9 B Dffsgt vi|iT1] 17)-29 Bn| g
a61.05909B20 Hz 861.61503P06 Iz
B t TP TZBE57515 THy] B Ua T-UBBT7535 Tz
W VI oIT1] 6|.36 dBm| MM/M\W vTY (711 6|68 dB|
1 T 2 0 ARA71R43 1A 1 ‘f) \\n 87957094188 MH
94 [T1] 8).84 dBn) ¥4 [T1] 7.09 dBn
Z K 862. 15328657 MHz ]“ X 863.65911824 MHz]
[ [
| /

- -30)
ul s /’J/ \N‘u A ) . J/

- Lo} il p VP Ty
501 -50)
-60) -B0)
-0l -0l
Center BB1.51 MHz 600 kHz/ Span 6 MHz Center B81.6 MHz 1.5 MHz/ Span 15 MHz
[ritle: B87376JD01 [Title: B87376JD01
LComment A: OCCUPIED BANDWIDTH Lomment A: OCCUPIED BANDWIDTH
ate: 23.MAY 2012 15:38:26 Pate: 23.MAY 2012 12:52:10

CDMA WCDMA
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Transmitter Occupied Bandwidth (continued)
Results: LTE OPSK / Downlink

Marker 1 (111 RBW 30 kHz  RF At1 30 dB Marker 1 (111 RBW 100 KkHz  RF ALt 30 o8

Ref Lvl 5.52 dBn  VBW 100 kHz Ref Lvl 6.84 dBn  VBW 300 KHz
30 dBm 881.32745481 MHz  SWT 1s  Unit B 30 dBm 880.51703407 MHz  SWT 1s  Unit dBn

30, 30,

20.8 p8 Offset vi((T1] 5.52 dB| 20.8 fB Dffspt vi((T1] 6[.84 dBn|
81, 32745491 MHz| 880.51703407 Mz
0 TP T UB5 7157 THZ 2 TFH T773AIEEY THY
9] (T1] 1|15 dBn| VT (71 295 B
1 . AN 957111423 4 10 " A0 13827555 MHz,
e, T T 1|. 77 dBnl B e e e Tk | 2. 70 dBn|
) {V er Be2. 04288577 Mz . 86285172345 Mz

50 e - s -50)
o/ ]
-60 -B0)
_7al _70l
Center 881.5 MHz 420 KHz/ Span 4.2 MHz Center 881.5 MHz 300 KHz/ Span 9 MHz
ritie: 87376 fritie: 87376
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
ate: 10.AUG. 2012 09:55:01 bate: 10.AUG. 2012 08:52:17

1.4 MHz Bandwidth 3 MHz Bandwidth

Marker 1 (111 RBW 100 kHz  RF Att 30 o8 Marker 1 (11] RBN 300 kHz  RF Att 30 oB
Ref Lvl 5.30 dBn  VBW 300 kHz Ref Lvl 6.57 dBm VBN 1 MHz
30 dBm 881.33466934 MMz SWT 1s  Unit dBm 30 dBm 882.61222445 MMz SHT 1s  Unit dBn
30, 30,
20.8 [B Offsgt vt 30 b 20.6 B Offept vi it .57 dbn
86133465034 I'Hz 85261220445 IHz,
2 P 447895792 Tz 2 TP TTU7BTSEIT T
V1 [T1] 1174 dBn| V] [T1] 1|.83 dBn|
10 7926052104 1A 10 . A5 960921184 MH
T - -
T4 (T1] 1|.88 dBn| N R SN 14 171 2.05 dBn
T 2
T—f‘ v (O “%Z 863.73947B96 MHZ {w /v} 865.03307816 MHZ]
g

'\N’L\I\A_J
w .
/] N - b
T L) —
&0l -60)
-70 -7
Center B881.5 MHz 1.5 MHz/ Span 15 MHz Center B81.5 MHz 3 MHz/ Span 30 MHz

[(itle: 87376 [Title: B7376
Comment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH

ate: 10.AUG. 2012 09:47:21 pate: 10.AUG. 2012 09:46:09

5 MHz Bandwidth 10 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)

Results: LTE 160AM / Downlink

883.76953908 MHz|

st

-6
-7
Center 881.5 MHz 1.5 MHz/ Span 15 MHz
Title: 87376
Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 14:48:27

Marker 1 [T1] RBW 30 kHz  RF Att 20 dB Marker 1 [T1] RBW 100 kHz ~ RF Att 20 dB
Ref Lvl 13.74 dém  VBW 100 kHz Ref Lvi 14.48 dBm  VBW 300 kHz
30 dBm 880.99919840 MHz ~ SWT 12 ms Unit dBm 30 dém 880.76953908 MHz ~ SWT 5 ms Unit dBm
3¢
20.8 HB OFfspt vilr 13 74 dB: 20.8 B offs#t vilm 1448 den
880.99919840 MHZ] 840.76954908 MHz]
P T T026052T TIFE] 2 i P 775951004 WHZ]
3 VTl [T11 .65 dBr V11 [T1] .16 dB
2 4 \,’*h/\v\f" 880.95711423 MHZ] 1q] b 2 8§0.12024048 MHZ]
2 VTR [T1] 4.70 dBm VTR [T1] 71-98 dBi
882.05971/944 MHZ| 842.87975952 MHz|
o C|
- / \ ~1(|
-2C|
-39 -3(]
L A im _aq A )
N A W W ’\le
fig A et ek
i A
-60) —6(]
=7 ~7cl
Center 881.5 MHz 420 kHz/ Span 4.2 MHz Center 881.5 MHz 900 kHz/ Span 9 MHz
Title: 87376 Title: 87376
[Comment A: OCCUPIED BANDWIDTH (Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 14:35:47 Date: 26.JUL.2012 14:38:59
Marker 1 [T1] RBW 100 kHz  RF Att 20 dB Marker 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 13.10 dBm  VBW 300 kHz Ref Lvi 11.23 dBm  VBW 1 MHz
30 dBm 880.25250501 MHz swT 5 ms Unit dBm 30 dém 879.12525050 MHz ~ SWT 5 ms Unit dBm
3,
20.8 [iB Offspt vilr 1310 den 20.8 fiB Offset vl 11.23 dB
880.25250501 MHZ] 8719.12525050 MHz|
oP 250901804 WHZ 2¢ P T-T983Y679 WHZ
1 VTl [T1] .89 dBn 1 V11 [T1] .52 dBi
T}*"x/\ NANAA—T2 879.26052104 MH 1¢ X 816.90080160 MH
TP AP T
VTR [T1] .10 dBr VT2 [T1] .62 dB

8§6.09919840 MHz|

m
~SCvto

Center 881.5 MHz 3 MHz/

Title: 87376
Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 14:50:51

Span 30 MHz

5 MHz Bandwidth

10 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)
Results: LTE 640AM / Downlink

Marker 1 [T1] RBW 30 kHz  RF Att 20 dB Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl 14.32 dBm  VBW 100 kHz Ref Lvi 14.36 dBm  VBW 300 kHz
30 dBm 881.13386774 MHz ST 12 ms Unit dBm 30 dém 882.24849699 MHz  SWT 5 ms Unit dBm
3¢
20.8 pB Offspt vi|[rig 14.32 dBm 20.8 ¢dB OffS#t vi|[r1] 14.36 dB
881.1338774 MHZ] 8g2.24849699 MHZ|
T oP T-T026052T W] 2¢ P 75951004 WAz
W VTl [T1] .56 dBn V11 [T1] 7-90 dBi
i, Muafhin 880.95711/423 MH 1¢ A Yo 880.12024048 WH

VTR [T1] .67 dBr VT2 [T1] .10 dB
882.05971(944 MHZ] 8g2.87975952 MHz]

" el

-6t -6C|
-7 -7cl
Center 881.5 MHz 420 KkHz/ Span 4.2 MHz Center 881.5 MHz 900 kHz/ Span 9 MHz
Title: 87376 Title: 87376
[Comment Az OCCUPIED BANDWIDTH (Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 14:33:56 Date: 26.JUL.2012 14:41:08

1.4 MHz Bandwidth 3 MHz Bandwidth

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB Marker 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvi 11.64 dBm  VBW 300 kHz Ref Lvi 10.47 dBm  VBW 1 MHz
30 dBm 881.30460922 MHz swt 5 ms Unit dBm 30 dBm 883.75450902 MHz swt 5 ms unit dBm
30,
20.8 HB Offspt vilr 11.64 der 20.8 {8 Offset Vil 1d.47 dB;
881.3046(J922 MHZ] 8g3.75450902 MHz]
OP! 250001804 WHZ] 29 oP 9-19839679 WHZ|
1 VTl [T1] 71-90 dBm 1 VTl [T1] 4.07 dB
1 Thern AVX AAA o 879.26054104 MH 1 v 816.90080160 MHz
VTP [T1] 1.27 dB T Ty [T1] 4.58 dBn
7 \7 883.76954908 MHZ] WM 886.09919840 MHZ]
q
-1 -1q]

’ 1 Y ¥
ia W’“A“ L :“ JM NM

-6(

i

Center 881.5 MHz 1.5 MHz/ Span 15 MHz Center 881.5 MHz 3 MHz/ Span 30 MHz
Title: 87376 Title: 87376
[Comment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH
pate: 26.JUL.2012 14:46:42 Date: 26.JUL.2012 14:56:47

5 MHz Bandwidth 10 MHz Bandwidth
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5.2.6. Transmitter Conducted Emissions

Test Summary:

Test Engineer: Patrick Jones Test Dates: 22 October 2012 &
23 October 2012

Test Sample Serial Number: 11120002

FCC Reference: 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, 22.917 and FCC Response to Enquiry 792557

Frequency Range: 9 kHz to 9 GHz

Environmental Conditions:

Temperature (°C): 221024
Relative Humidity (%): 40 to 53
Note(s):

1.

Three signal generators with appropriate modulation applied were connected to the input port of the EUT
using suitable RF cables, circulators and a RF combiner. The RF output of the repeater was connected
to a spectrum analyser via suitable cables and attenuators. The cables and attenuators were calibrated
before use and the RF level offset was incorporated into the measurements. The signal generator was
set to output a suitably modulated signal at the maximum input level for the EUT in accordance with FCC
Response to Enquiry 792557.

Pre-scans for this test were carried out from 9 kHz to 9 GHz for all supported modulation types. The
plots and results shown in the section below were deemed to have the worst case spurious emissions
profile. All test results are archived on the company server and available for inspection if required. The
worst case results were LTE with 64QAM modulation with the carriers on the top channels for Uplink. For
Downlink the worst case was using CW signals representing GSM.

For GSM testing, three CW signals were used, one on the bottom GSM channel and two other signals at
the top of the band 600 kHz apart.

For CDMA and WCDMA testing, three modulated carriers were used, one on the bottom channel and
two at the top of the pass-band, at least one channel width apart.

For LTE testing, two modulated carriers were used in two different configurations: one test with the
carriers at the bottom of the band, at least one channel width apart; one test with the carriers at the top
of the band, at least one channel width apart. The carrier bandwidth used for all LTE tests was 1.4 MHz
as this represents the highest dBm/MHz ratio for all applicable bandwidths as shown in the Conducted
Output Power section of this test report.

The combined signal generator outputs were checked on a spectrum analyser prior to the test in order to
determine that there were no intermodulation products coming from the combining network itself and to
verify the correct amplitude and frequencies were present at the input to the EUT prior to performing the
tests.

For any emissions found, the input signal was increased by a further 10 dB and the emissions re-
measured. In all cases the emission level was not increased.

All emissions shown on the pre-scan plots were investigated and found to be ambient, in-band or >20 dB
below the applicable limit and therefore not included in this report. The levels recorded in the results
tables were the highest emissions found.
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Transmitter Conducted Emissions (Continued)

Results: Uplink / LTE 640AM Top Channels

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1689.379 -50.0 -13.0 37.0 Complied

Results: Uplink / LTE 640AM Top Channels

Marker 1 [T1] RBW 300 Hz  RF Att 20 dB Marker 1 (T1] RF Att 20 dB
Ref Lvl -73.98 dBm  VBW 1 kHz Ref Lvl -69.12 dBm
0 dBn 9.00000000 kHz ~ SWT 8s Unit dBn 0 dBm 150.00000000 kHz Unit dBn
0,
18.8 (B Offset vi|T1] -73.98 B gy B Offspt -69).12 dBn| e
9.00000p00 kHz 190.00000p00 kHz
- 10
|01 -13 dby |01 -13 dB
-20) 20
-30) 30
-40| —
~50 5l
-60) -
70} -7
LV\"""*’\l‘w T T Y
. B oy FPPTIN WYY I PO I } s ol n Al
T o wowsn{u_wlg
-40) _gp)
- 1008 -100l
Start 9 kHz 14.1 khz/ Stop 150 khz Start 150 kHz 2.985 MHz/ Stop 30 MHz
[ritle: 87376 [Title: B7376
ate: 01.NDV.2012 11:19:32 pate: 01.NOV.2012 15:42:15
Marker 1 [T1] RBW 100 kHz RF Att 20 dB Marker 2 [T1] RF Att 10 dB
Ref Lvl -43.25 dBn  VBW 300 kHz Ref Lvl -51.27 dBnm
0 dBn 826.70398998 MHz ~ SWT 250 ms Unit dBn 6.93186373 BHz Unit dBn
0,
21.8 (B Offsgt vi|iT1] -49.25 B e B Offsgt -511.27 dBn| e
826. 7§338998 MHz| 6.93186873 GHz|
-10| -1
o1 19 a8 o1 -13) a8 1999 dBm
1.68937876 GHz|
20| B
-30| 3
40| -
1 1 5
_sol b 5 v
_60) E
70| -7
-80| -
_an) ~
- 100t -100
Start 9 kHz 99.9991 Mz, Stop 1 GHz Start 1 GHz Stop 9 GHz
ritle: 87376 Title: 87376
ate: 22.0CT.2012 15:37:21 Pate: 22.0CT.2012 15:08:26

NOTE: This plot covers the 30 MHz to 1 GHz

frequency range
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Transmitter Conducted Emissions (Continued)

Results: Downlink / GSM CW

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

879.761

-50.0

-13.0

37.0

Complied

Results: Downlink / GSM CW

Marker 1 [TL] RBW 300 Hz  RF Att 20 dB Marker 1 [T1] RBH 10 kMz  RF Att 20 dB
Ref Lvl -73.98 dBm  VBW 1 KkHz Ref Lvl -72.64 dBm  VBW 30 kHz
0 dBm 9.56513026 kHz ~ SWT 8s Unit dBm 0 dBm 23.65911824 MHz ~ SWT 760 ms Unit dBm
0
18.8 pB Offspt vi|(T1] 7398 dB| g 19.8 ¢iB Offspt vi[[T1] -72|.64 B gy
9.56513026 kHz| 43.65311B24 MHz
-10) -1
o1 -13 a8 ot -13 dB
o) R
30 B
_an) 4
_50) 5
_60) K
-7 -7 j
- k‘n u \ Mg pbioou Ay
_80 R 2 T . M b h
Tl Y Hl\mm:hhuﬂJNUumm‘rM
_an| R
-100 -100
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 MHz
ritle: 87376 Title: 87376
ate: 01.NOV.2012 12:08:22 pate: 01.NOV.2012 15:16:11
Marker 1 L[TL] RBW 100 KHz  RF Att 10 dB Marker 2 [11] RBW 1 MHz  RF Att 10 dB
Ref Lvl -67.61 dBm  VBW 300 kHz Ref Lvl -51.93 dBm  VBM 3 MHz
0 dBn 24.05687976 MHz  SWT 250 ms Unit dBm 0 dBm 6.94789579 GHz ~ SWT 46 ms Unit dBm
0
21.8 ©B Offset vil[T1] 6751 dB| g 24.9 ¢iB Offspt v2[[T1] -51.93 B g
J4.05681876 MHz 6.94789673 BHz
-10) -10) - —
L o1 —13 dB Ty 654 dEm| [or —19 o8 TITTTT 5[ 20 a8
917.8364]p82 ] 1.73747485 GHz
o) va |11l J50l.04 dBn) o
873. 76050120 MKz
-3 _3n)
-40) 10
50 £ 50) 2
1 [
1 | \/L‘
60 2 MWWMMN N e
; (-
—mir.mw«* oy 70
-80) _a0)
-an) _ap)
- 1008 -100
Start 9 kHz 99.9991 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 9 GHz
ritle: 87376 ritle: 87376
ate: 23.0CT.2012 09:36:51 pate: 23.0CT.2012 09:41:46

NOTE: This plot covers the 30 MHz to 1 GHz

frequency range
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5.2.7. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineers: Patrick Jones & Test Dates: 28 May 2012 &
Nick Steele 29 May 2012

Test Sample Serial Number: 11120002

FCC Reference: 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

Environmental Conditions:

Temperature (°C): 27 to 29
Relative Humidity (%): 3910 35
Note(s):

1.

A signal generator was connected to the input port of the EUT using a suitable RF cable. The signal
generator was located outside the anechoic chamber. The RF output of the repeater was terminated into
a suitable 50 Ohm load. The signal generator was set to output a CW signal at the maximum input level
for the EUT in accordance with FCC KDB Tracking Number 164446. Pre-scans were performed with the
signal generator frequency set to the top channel of the GSM 850 uplink (848.8 MHz) and GSM 850
downlink (893.8 MHz) bands.

For any emissions found, final measurements were performed on bottom, middle and top channels. The
input signal was increased by a further 10 dB and the emissions re-measured. In all cases the emission
level was not increased. The emission levels recorded in this report were verified by substitution.

The uplink and downlink amplifier pass-bands are shown on the 30 MHz to 1 GHz and 1 GHz to 4 GHz
plots.

All other emissions shown on the pre-scan plots were investigated and found to be >20 dB below the
limit 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)

Results: Uplink / Bottom Channel (824.2 MHz)

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
Results: Uplink / Middle Channel (836.6 MHz)
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
Results: Uplink / Top Channel (848.8 MHz)
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
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Transmitter Out of Band Radiated Emissions (continued)

Results: Uplink / Top Channel (848.8 MHZz)

200220 PLOT1

w0 z20TxPLOTZ

103.306613 MHz

H 54076 dom
o w
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e
Marker 1 [T1] RBW 1 MHz RF ALt 0 dB Marker 1 [T1] RBW 1 MHz RF ALt 0 dB
Ref LvI -50.09 dBm vBW 3 MHz Ref LvI -46.61 dBm vBW 3 MHz
-10 dBm 3.80761523 GHz SWT 7.5 ms unit dBm -10 dBm 4.28056112 GHz swT 5 ms unit dBm
- -1€,
D1 -13 dBm D1 -13 dBm Yail[T1] -46.61 dBi
4.28056112 GHz|
-2(] TTIT —4§_77 dB
4.12024048 GHz|
-3 -3(] v3|[T1] -54.44 dBr
5.743449697 GHz|
4 -4
1
2
1
T -5 Y T
W e ey 3
[PARVNNPNY Ml el A MJ\MM s
LA gt g A A gt VS Sl st AN
s MNJ\,«A.NM e
= =7(]
-8(]
-9 -9(|
1 -10(|
-11 -11cl
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
[Title: 87376JD01 [Title: 87376JD01
[Comment A: RADIATED SPURIOUS EMISSIONS Comment A: RADIATED SPURIOUS EMISSIONS
Date - 28.MAY.2012 17:31:13 Date : 28.MAY.2012 17:21:37
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Transmitter Out of Band Radiated Emissions (continued)
Results: Uplink / Top Channel (848.8 MHz)

Marker 1 [T1] RBW 1 MHz  RF ALt 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl -50.54 dBm VBW 3 MHz Ref Lvi -53.10 dBm VBW 3 MHz
-10 dBm 6.66533066 GHz SWT 11.5 ms unit dBm -10 dBm 8.24048096 GHz SWT 11.5 ms unit dBm
-1 -1
D1 -13 dBm D1 -13 dBm
-2(
3 -3¢
-40f -4

Il It
O R A ARARTVA I ARt JF et P
-79 =7(]

-8(|

-9(|
-100f -10(]
-11 -11cl

Start 6 GHz 200 MHz/ Stop 8 GHz Start 8 GHz 200 MHz/ Stop 10 GHz

Title: 87376JD01 [Title: 87376JD01
[Comment A: RADIATED SPURIOUS EMISSIONS Comment A: RADIATED SPURIOUS EMISSIONS
pate: 28.MAY.2012 17:07:29 Date : 28.MAY.2012 16:56:49

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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ISSUE DATE: 05 NOVEMBER 2012

Transmitter Out of Band Radiated Emissions (continued)

Results: Downlink / Bottom Channel (869.2 MHz)

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1738.310 -45.5 -13.0 325 Complied
Results: Downlink / Middle Channel (881.6 MHz)
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1763.591 -45.5 -13.0 325 Complied
Results: Downlink / Top Channel (893.8 MHz)
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1787.770 -46.7 -13.0 33.7 Complied
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Out of Band Radiated Emissions (continued)
Results: Downlink / Top Channel (893.8 MHz)

200220 PLOT1

w0 z20TXPLOTZ

171843687 MHz
- 47,757 dém

v

30.058116 Mriz

o 57,450 8B - *
v
s
o 0
e P Pt Pt “ “ “ “ " Bl i o oo oo o oo s P
Frequency in MHz Froquency in Hz
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz ~ RF Att 0 dB
Ref Lvi -50.20 dBm VBW 3 MHz Ref Lvi -46.30 dBm VBW 3 MHz
-10 dBm 3.60320641 GHz SWT 7.5 ms Unit dBm -10 dBm 4.28056112 GHz swT 5 ms Unit dBm
-10 -1¢
|01 -14 dB |01 -14 dBm v Frag o
4.28056112 GHz|
-2¢ TTIT =49 -49 dB
4.12024048 GHz|
-3 -3(]
-40) -4

b
I

: Ll
MJ/AN"‘V MW o MLNL»‘A i h st A A ] WWWMAJ}\MWW

-70f -7(
-8(
9]
-100 -10(]
-11 -11d
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
Title: 87376JD01 Title: 87376JD01
Comment A: RADIATED SPURIOUS EMISSIONS Comment A: RADIATED SPURIOUS EMISSIONS
Date: 28.MAY.2012 17:47:09 Date: 28.MAY.2012 14:53:20
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Transmitter Out of Band Radiated Emissions (continued)

Results: Downlink / Top Channel (893.8 MHz)

_11

Start 6 GHz 200 MHz/ Stop 8 GHz
Title: 87376JD01
[Comment A: RADIATED SPURIOUS EMISSIONS
pate: 28.MAY.2012 15:44:06

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi -50.06 dBm  VBW 3 MHz Ref Lvi -52.79 dBm  VBW 3 WMHz
-10 dBm 6.77755511 GHz SWT 11.5 ms Unit dem -10 dBm 8.24048096 GHz SWT 11.5 ms Unit dBm
-1
D1 -13 dBm D1 -19 dBm
-2 -2(]
-3 -3(]
-4¢
1
-5(] z

—SCMI A birtimdin] » RN A AN A s ATy

-7(

-8

-]

-10(

~11d

Start 8 GHz 200 MHz/ Stop 10 GHz
Title: 87376JD01
Comment A: RADIATED SPURIOUS EMISSIONS
Date: 28.MAY.2012 15:57:10

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

Test Summary:

Test Engineer: Patrick Jones Test Dates: 26 June 2012 &
03 August 2012

Test Sample Serial Number: 11120002

FCC Reference: 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): 251028
Relative Humidity (%): 41 to 45
Note(s):

1. A signal generator was connected to the input port of the EUT using a suitable RF cable. The RF output
of the repeater was connected to a spectrum analyser via suitable cables and attenuators. The cables
and attenuators were calibrated before use and the RF level offset was incorporated into the
measurements. The signal generator was set to output a modulated signal according to the technology
under test on the bottom or top channel at the maximum input level for the EUT.

2. The filters corresponding to the top and bottom of the band were activated for this test.
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Transmitter Band Edge Conducted Emissions (continued)
Results: GSM GMSK / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
824.0 -19.6 -13.0 6.6 Complied
849.0 -28.1 -13.0 15.1 Complied
Marker 1 [T1] ﬁu 3 kHz RF Att 20 dB Marker 1 [T1] ﬁu 3 kHz RF Att 20 dB
@Ref Lvl -19.62 dBm VBW 10 kHz @Ref Lvl -28.12 dBm VBW 10 kHz
30 dBm 824.00000000 MHz SWT 560 ms Unit dBm 30 dBm 849.00000000 MHz SWT 560 ms Unit dBm
) 20.1 @B Offsgt 3 20.1 @B Offsgt &
0 ) N I
Iy
7”401 -13] dBi f \ o (01 713 dBi \
/ 4 /A/ )
|
- \ .
MMMWMW : I Mar A Sl
_70l -70
Start 822.5 MHz 200 kHz/ Stop 824.5 MHz Center B49.5 MHz 200 kHz/ Span 2 MHz
[ritle: B87376JD01 Title: B7376JD01
Fomment A: BAND EDGE [Comment A: BAND EDGE
ate: Q_S.MAY 2012 13:2_9:39 Pate: Z_S.MA‘( 2012 13:34:22
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Transmitter Band Edge Conducted Emissions (continued)

Results: GSM 8-PSK / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

823.980

-23.4

-13.0

10.4

Complied

824.000

-26.5

-13.0

13.5

Complied

849.000

-27.0

-13.0

14.0

Complied

849.025

-24.4

-13.0

11.4

Complied

7 Marker 1 (110 RBH 3 KNz RF AL 20 @ Marker 1 (110 RN 3 KNz RF AL 20 @
Ref Lvl 26.53 dBn VW 10 Kkiz Ref Lvl 26.96 dBn  VBW 1D iz
30 dBn 824.00000000 MHz  SWT 580 ms  Unit dBm 30 dBn 843.00000000 MHz  SWT 560 ms  Unit dBm
30,
20.1 P8 Offoft vilis 2853 %) 20.1 B offobt Vil [T e
894.00000p00 7] 843.00000000 7]
B U] —23[35 B IIUTIT —27]35 a8
azajﬂaasaaz M| " 843.02505010 7]
A A
1 H 1 T
o
1 f \h " j l‘\
[01 13 am [ \ [o1 713 By \\
) 7/ \ K \ |
A A A
“ \‘\ U V\1
\1“ l.
60 & M«‘j‘//\p \A\*\m pgl,
LA AN AT T T A
e
L an st h) & ”M‘ hodn A o
= | o |
Center 823.5 Mz 200 khz/ Span 2 Mz Center 843.5 IMHz 200 khz, Span 2 Iz
ritie: 873760001 ritie: 873760001
Fonment a: BAND EDGE Fonment a: BaND EDGE
ate: 26.JUN.2012 09:13: 13 b te : 26, JUN.2012 _09:27:23
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Transmitter Band Edge Conducted Emissions (continued)

Results: CDMA / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
824.0 -19.9 -13.0 6.9 Complied
849.0 -17.1 -13.0 4.1 Complied
Marker 1 [T1] RBUW 20 kHz RF Att 20 dB Marker 1 [T1] RBUW 20 kHz RF Att 20 dB
@Ref Lvl -19.86 dBm VBUW 20 kHz @Rsf Lvl -17.10 dBm VBUW 20 kHz
20 dBm 824.00000000 MHz SWT 10 s Unit dBm 20 dBm B849.00000000 MHz SHT 10 s unit dBm
% 20.1 @B Offsgt 0 20.1 @B Offsgt
A A
10| 10}
U [ \ / \
m.mfm dB [ \ - ﬁafafu B |
\ Il
T \_L
- 1
! i (L]
-0l l 80l 1
Center B823.5 MHz 400 kHz/ Span 4 MHz Center B843.5 MHz 400 kHz/ Span 4 MHz
[ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 29.MAY 2012 14:28:36 Pate: 29.MAY 2012 14:31:36

RFI Global Services Ltd

Page 53 of 173




TEST REPORT

VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: WCDMA / Uplink

Frequency
(MHz)

Peak Level
(dBm)

(dBm)

Limit

Margin
(dB)

Result

824.0

-36.9

-13.0

23.9

Complied

849.0 -41.5 -13.0 285 Complied
Marker 1 [11] RBW 60 kHz  RF Att 20 dB Marker 1 [T1] RBW 60 kHz  RF Att 20 dB
Ref Lvl -36.94 dBn  VBW 50 kHz Ref Lvl -41.48 dBm  VBW 50 khHz
30 dBm 824.00000000 MHz  SWT 10s  Unit B 30 dBn 849.00000000 MHz ~ SWT s Unit B
30, 3
20 dB[Offeet 201 B Offspt
A A
1l 1
i i
lo1 -13 d8 / ot -13 de
F2 F2
| |
70l _70l
Center B24 MHz 400 kHz/ Span 4 MHz Center B439 MHz 400 kHz/ Span 4 MHz
[ritle: B87376JD01 Title: B7376JD01
Lomment A: BAND EDGE [Comment A: BAND EDGE
ate: 29.MAY 2012 13:47:33 Pate: 29.MAY 2012 13:44:24
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth OPSK / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-50.5

-13.0

37.5

Complied

849.0

-49.5

-13.0

36.5

Complied

82

400000000 MHZ]

A=

-8

Center 824 MHz

Title: 87376
Comment A: BAND EDGE
pate: 26.JUL.2012 21:55:37

400 kHz/

Span 4 MHz

RBW

RF ALt

Marker 1 [T1] RBW 20 kHz RF ALt 20 dB Marker 1 [T1] 20 kHz 20 dB
Ref LvI -50.46 dBm vBW 20 kHz Ref LvI -49.54 dBm vBW 20 kHz
20 dBm 824.00000000 MHz swT 10 s unit dBm 20 dBm 849.00000000 MHz swT 10 s unit dBm
2C
20.7 fiB offset vilm _50.46 dB: 20.8 fiB Offset vilm 4954 db:

849.00000000 MHz|

. /(—” WW\

-3

1 |

LT M

-7¢|

-8

Center 849 MHz 400 kHz/

Title: 87376
Comment A: BAND EDGE

Date: 26.JUL.2012 23:14:53

Span 4 MHz
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 1.4 MHz Bandwidth 160QAM / Uplink

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

824.0 -50.5 -13.0 37.5 Complied

849.0 -49.5 -13.0 36.5 Complied

Marker 1 [T1] RBW 20 kHz  RF Att 20 dB Marker 1 [T1] RBW 20 kHz  RF Att 20 dB
Ref Lvi -50.46 dBm  VBW 20 kHz Ref Lvi -49.54 dBm  VBW 20 kHz
20 dBm 824.00000000 MHz swT 10 s Unit dBm 20 dBm 849.00000000 MHz swT 10 s Unit dBm
2
20.7 pB OffS#t vi|[r1] -5Q.46 dBr 20.8 dB OffS#t vi|[r1] -49.54 der
824.00000000 MHz| 849.00000000 MHz|
1 1c|

s Sty daten

S | \ 1] |
f AREI T

fs i aniEE: m

7 ™

[ - [
FlL AL
-8 -8
Center 824 MHz 400 kHz/ Span 4 MHz Center 849 MHz 400 kHz/ Span 4 MHz
[Title: 87376 Title: 87376
Comment A: BAND EDGE Comment A: BAND EDGE
pate: 26.JUL.2012 21:57:41 Date: 26.JUL.2012 23:12:13
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth 640AM / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-48.7

-13.0

35.7

Complied

849.0

-44.9

-13.0

31.9

Complied

Marker 1 [T1] RBW 20 kHz  RF Att 20 dB
Ref LI -48.72 dBm  VBW 20 KHz
20 dBn 82400000000 MHz ~ SWT 10s unit dBm
20.7 fiB Offset vl _48.72 dBn
824.00000000 MHz]
b
1 \
|-D1 -13 dB

i

*’\,\n

i

Center 824 MHz

ritle: 87376
Comment A: BAND EDGE
pate:

400 kHz/

26.JUL.2012 21:59:43

Span 4 MHz

Marker 1 [T1] RBW 20 KHz
Ref LI -44.94 dBm  VBW 20 kHz
20 dBn 84900000000 MHz ~ SWT 10s
2
20.8 fiB Offset vl

RF ALt 20 dB
unit dBm
-44.94 dBn

849.00000/000 MHZ

o
) [vm\
D1 -19 dB

-3¢

-ag|

-5(

NS

-6|

]

-7¢|

-8l

L

Center 849 MHz

Title: 87376
Comment A: BAND EDGE
pate:

400 kHz/

26.JUL.2012 23:09:15

Span 4 MHz
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 3 MHz Bandwidth QPSK / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-38.4

-13.0

254

Complied

849.0

-37.8

-13.0

24.8

Complied

Marker 1 [T1] RBW 30 kHz  RF Att 20 dB Marker 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvi -38.42 dBm  VBW 30 kHz Ref Lvi -37.84 dBm  VBW 30 kHz
20 dBm 824.00000000 MHz swT 10 s Unit dBm 20 dBm 849.00000000 MHz swT 10 s Unit dBm
2
20.7 pB OffS#t vi|[r1] -3§.42 der 20.8 dB OffS#t vi|[r1] -37.84 dBr
824.00000000 MHz| 849.00000000 MHz|
1 1c|
Y P WO RV NP .
- / \
|01 - |01
-2 / -2(] \
-3
-4C|
-5l -5(| \
A\uﬂl[‘ ‘UNM -6¢ UUM‘«N "‘“‘-\jv‘\ n
=7t =7C|
L H
-8 -ad
Center 824 MHz 400 kHz/ Span 4 MHz Center 849 MHz 400 kHz/ Span 4 MHz
Title: 87376 Title: 87376
Comment A: BAND EDGE Comment A: BAND EDGE
pate: 26.JUL.2012 22:09:53 Date: 26.JUL.2012 22:58:20
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth 16QAM / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-37.7

-13.0

247

Complied

849.0

-36.3

-13.0

23.3

Complied

Marker 1 [T1] RBW 30 kHz  RF Att 20 dB

Ref LI -37.72 dBm  VBW 30 kHz
20 dBn 82400000000 MHz ~ SWT 10s unit dBm
20.7 fiB Offset vl _37.72 dBn
824.00000000 MHz]
MYV VOVUNUNS (WWY WA FYOWYL O

=10
|-D1 -13 dB

,

Jrdsar”

Center 824 MHz

ritle: 87376
Comment A: BAND EDGE
pate: 26.JUL.2012 22:07:34

400 kHz/ Span 4 MHz

Marker 1 [T1] RBW 30 KHz
Ref LI -36.20 dBm  VBW 30 kHz
20 dBn 84900000000 MHz ~ SWT 10s
2
20.8 fiB Offset vl

RF ALt 20 dB
unit dBm
-36.29 dBn

849.00000/000 MHZ

D1 -19 dB

| SN P

—

-3¢

-ag|

-5(

-6|

-7¢|

-8l

L\A_f'\Au_ML

Center 849 MHz

Title: 87376
Comment A: BAND EDGE
pate:

400 kHz/

26.JUL.2012 23:01:29

Span 4 MHz
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth 640QAM / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-39.2

-13.0

26.2

Complied

849.0

-36.0

-13.0

23.0

Complied

Marker 1 [T1] RBW 30 kHz RF Att 20 dB
Ref LviI -39.17 dBm VBW 30 kHz
20 dBm 824.00000000 MHz sSwT 10 s unit dBm
20.7 fiB Offset Y1l -39.17 den
844.00000000 MHz|
1
INN An A
1 /
|01 -
2 /
-5
A afl
-7
FL
8
Center 824 MHz 400 kHz/ Span 4 MHz
Title: 87376
[Comment A: BAND EDGE
Date: 26.JUL.2012 22:05:04

Marker 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvi -36.01 dBm  VBW 30 kHz
20 dBm 849.00000000 MHz swT 10 s Unit dBm
2
20.8 dB OffS#t vi|[r1] -36.01 dBr
849.00000000 MHz|
1c|
chA/\/\/\A ANAAAAN

-5

-6(

T

-7¢]

-8

AL

Center 849 MHz

Title: 87376
Comment A: BAND EDGE

Date:

400 kHz/

26.JUL.2012 23:04:58

Span 4 MHz
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5 MHz Bandwidth OPSK / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin Result

(dB)

824.0

-37.7

-13.0

24.7 Complied

849.0

-37.3

-13.0

243 Complied

824.00000000 MHz|

-8

Center 824 MHz

Title: 87376
Comment A: BAND EDGE
pate: 26.JUL.2012 22:13:35

400 kHz/

Span 4 MHz

Marker 1 [T1] RBW 50 kHz RF ALt 20 dB Marker 1 [T1] RBW 50 kHz RF ALt 20 dB
Ref LvI -37.72 dBm vBW 50 kHz Ref LvI -37.29 dBm vBW 50 kHz
20 dBm 824.00000000 MHz swT 10 s unit dBm 20 dBm 849.00000000 MHz swT 10 s unit dBm
2C
20.7 fiB offset vilm _37.72 dei 20.8 fiB Offset vilm _37.29 dBi

849.00000000 MHz|

—

-3

-aq|

-5]

-6]

-7¢|

\‘_“'ULWJ\ﬁ

-8

Center 849 MHz

Title: 87376

Comment A: BAND EDGE
Date: 26.JUL.2012 22:53:21

400 kHz/ Span 4 MHz
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5 MHz Bandwidth 16QAM / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-37.3

-13.0

243

Complied

849.0

-38.1

-13.0

251

Complied

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvi -37.29 dBm  VBW 50 kHz
20 dBm 824.00000000 MHz swT 10 s Unit dBm
20.7 pB OffS#t vi|[r1] -37.29 der
824.00000000 MHz|
1
/W\IVJv\/V\/\/\/\/V\’\IIV
1 /
|01 -
2 /
=7t
L
_8
Center 824 MHz 400 kHz/ Span 4 MHz
Title: 87376
Comment A: BAND EDGE
pate: 26.JUL.2012 22:16:20

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvi -38.06 dBm  VBW 50 kHz
20 dBm 849.00000000 MHz swT 10 s Unit dBm
2
20.8 dB OffS#t vi|[r1] -34.06 dBr
849.00000000 MHz|
1c|
q
|01 \
-2(] \
-3
-4C|
-5(|
o it Ve € A
=7C|
H
-8
Center 849 MHz 400 kHz/ Span 4 MHz
Title: 87376
Comment A: BAND EDGE
Date: 26.JUL.2012 22:50:32
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5 MHz Bandwidth 640AM / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-38.4

-13.0

254

Complied

849.0

-37.4

-13.0

24.4

Complied

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB

Ref Lvi -38.42 dBn  VBW 50 kHz
20 dBm 824.00000000 MHz ~ SWT 10 s Unit dBm
20.7 fiB Offset vl _38.42 dBn
824.00000000 MHz]
DAL A A

~1
|-D1 -13 dB

J

‘“ﬂv—'WU\PJJJ

Center 824 MHz

ritle: 87376
Comment A: BAND EDGE
pate: 26.JUL.2012 22:18:29

400 kHz/ Span 4 MHz

Marker 1 [T1]

Ref Lvi
20 dBm

20.8 fiB Offset

RBW
VBW
swT

-37.40 dBm
849.00000000 MHz

50 kHz
50 kHz
10 s

vil[r1]

RF ALt 20 dB
unit dBm
-37.40 dBn

849.00000/000 MHZ

D1 -19 dB

\“«/\/W

.

-3¢

-ag|

-5(

-6|

-7¢|

-8l

pate

[Title:
Comment A: BAND EDGE
26.JUL.2012 22:47:25

Center 849 MHz

87376

400 kHz/

Span 4 MHz
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth QPSK / Uplink

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

824.0 -41.9 -13.0 28.9 Complied

849.0 -42.7 -13.0 29.7 Complied

Marker 1 [T1] RBUW 100 kHz RF Att 20 dB Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -41.34 dBm  VBU 100 kHz Ref Lvi -42.70 dBm  VBW 100 kHz
20 dBm 824.00000000 MHz  SWT 10 s Unit dBm 20 dBm 849.00000000 MHz ~ SWT 10 s Unit dBm
0, 2
20.7 B Offspt 20.8 fiB Offset vl —43 70 den

849.00000000 MHZ

‘\\\‘
| —]

AN / ) \\\‘_'\M_/
n e 6] I ial
-7¢
| [
_sal -8c
Center B24 MHz 800 kHz/ Span B MHz Center 849 MHz 800 kHz/ Span 8 MHz

[ritle: 87376 Title: 87376
Comment A: BAND EDGE Comment A: BAND EDGE

ate: 07.AUG.2012 16:36:34 Date: 26.JUL.2012  22:32:48
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 10 MHz Bandwidth 16QAM / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-42.5

-13.0

295

Complied

849.0

-42.9

-13.0

29.9

Complied

Marker 1 [T1] RBW 100 kHz RF Att 20 dB

Ref Lvi -42.50 dBm vBW 100 kHz
20 dBm 824.00000000 MHz swT 10 s unit dBm
20.7 i offset vi|[T1] -43.50 dBn
824.00000000 MHZz|
PAAMAMAANA AN

1 /M
|-D1 -13 dB

| L\r\nn_;—"\_/\_"m\/

Center 824 MHz

ritle: 87376
Comment A: BAND EDGE
pate: 26.JUL.2012 22:24:58

800 kHz/ Span 8 MHz

Marker 1 [T1] RBW
Ref LI -42.90 dBm  VBW
20 dBn 84900000000 MHz ~ SWT
2
20.8 fiB Offset

100 kHz
100 kHz
10 s

vil[r1]

RF ALt 20 dB
unit dBm
-42.90 dBn

849.00000/000 MHZ

|p1 -13

q Wwwﬁ,—\

-3¢

-ag|

-5(

-6|

S

-7¢|

-8l

Center 849 MHz

Title: 87376
Comment A: BAND EDGE
pate:

800 kHz/

26.JUL.2012 22:39:05

Span 8 MHz
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 10 MHz Bandwidth 640AM / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

824.0

-41.9

-13.0

28.9

Complied

849.0

-41.9

-13.0

28.9

Complied

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi -41.94 dBm  VBW 100 kHz
20 dBm 824.00000000 MHz swT 10 s Unit dBm
20.7 pB OffS#t vi|[r1] -41.94 der
824.00000000 MHz|
1
IaY | aYAVAVA AV,

b1 -

- WWW\F/J

-7

-8

FlL

Center 824 MHz

[Title: 87376
Comment A: BAND EDGE
pate: 26.JUL.2012 22:22:37

800 kHz/

Span 8 MHz

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi -41.94 dBm  VBW 100 kHz
20 dBm 849.00000000 MHz swT 10 s Unit dBm
2
20.8 pdB OffS#t vi|[r1] -41.94 der

849.00000000 MHZ

L

-5

-6(

Mdacton

-7¢]

-8

AL

Center 849 MHz

Title: 87376
Comment A: BAND EDGE
Date:

800 kHz/

26.JUL.2012 22:42:48

Span 8 MHz
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Transmitter Band Edge Conducted Emissions (continued)

Results: GSM GMSK / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -23.4 -13.0 104 Complied
894.0 -26.3 -13.0 13.3 Complied
Marker 1 [T1] RBUW 3 kHz RF Att 20 dB Marker 1 [T1] RBUW 3 kHz RF Att 20 dB
@Ref Lvl -23.43 dBm VBUW 10 kHz @Rsf Lvl -26.25 dBm VBUW 10 kHz
30 dBm 869.00000000 MHz SWT 560 ms Unit dBm 30 dBm B894.00000000 MHz SHT 560 ms unit dBm
M 20.1 @B Offsgt A 20.1 @B Offsgt
A A
20|
10} M\f 1 W‘N‘,Al\
y/
0 / \l ! / \\1
D1 -13 dBi o1 —/13 dB
[ \\r\ : r \
3 I
o, b
P4 T
80 vy AP IN LMMJW
WWWW F1 F1 L Ty
- 7ol l 70l 1
Center BB8.5 MHz 200 kHz/ Span 2 MHz Center B834.5 MHz 200 kHz/ Span 2 MHz
[ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 29.MAY 2012 15:25:00 Pate: 29.MAY 2012 15:26:37
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Transmitter Band Edge Conducted Emissions (continued)

Results: GSM 8-PSK / Downlink
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
868.979 -24.9 -13.0 11.9 Complied
869.000 -27.1 -13.0 14.1 Complied
894.000 -28.0 -13.0 15.0 Complied
894.021 -24.1 -13.0 11.1 Complied
£ Marker 2 [T1] Eu 3 kHz RF Att 20 dB @ Marker 2 [T1] RBUW 3 kHz RF Att 20 dB
Ref Lvl -24.91 dBm VBUW 10 kHz Ref Lvl -24.10 dBm VBUW 10 kHz
30 dBm B866.97895792 MHz SWT 560 ms Unit dBm 30 dBm B894.02104208 MHz SHT 560 ms Unit dBm
) 20.1 HB Offset A 20.1 @B Offset A
o AUAUAV . JWA
7”401 -13{ dB I l\ - o1 fl} dB l\
WM \UAU\ . AUI MN
N, Al
VI Ry Wiy v
& ko Mf/ \'\MMVMA
MWW%MM F1 F1 Nl"‘?WU““M’l’“b\“W‘NJ\I\N
m | - !
Center B68.5 MHz 200 kHz/ Span 2 MHz Center B834.5 MHz 200 kHz/ Span 2 MHz
[ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 29.MAY 2012 15:23:47 Pate: 29.MAY 2012 15:28:16
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Transmitter Band Edge Conducted Emissions (continued)

Results: CDMA / Downlink
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -18.8 -13.0 5.8 Complied

894.0

-17.0

-13.0

4.0

Complied

Marker 1 (100 RBH 20 khz  RF AtL 20 ob Farker T (111 RO 20 khz  RF ALt 20 ob
Ref Lvl -18.81 dBm VBW 20 kHz Ref Lvl -16.93 dBm VBW 20 kHz
20 dBn 869.00000000 MHz  SWT 10 s Unit B 20 dBn 894.00000000 MHz  SWT 10 s Unit dBn
201 B Offeht 201 B Offsht
A A
10] 1
L~
1 / \ 10 / \
[o4r13] B I \\ ﬂa/f.;w & \
0
s — \—“—\
I~ 9
’_F 1_\
=7
F1 Fi
a0 | a0l |
Center BB8.5 MHz 400 kHz/ Span 4 MHz Center B894.5 MHz 400 kHz, Span 4 MHz
ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE |Comment A: BAND EDGE
ato: 29 MY 2012 15:03:11 ate: 29.1aY 2012 _15:05:29
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Transmitter Band Edge Conducted Emissions (continued)

Results: WCDMA / Downlink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

869.0

-34.9

-13.0

21.9

Complied

894.0

-40.0

-13.0

27.0

Complied

Marker 1 [T1]

RBUW 50 kHz

7 RF ALt 20 & Marker 1 (111 RBH 50 khz  RF ALt 20 0B
Ref Lvl -34.94 dBn  VBU 50 kHz Ref Lvl -39.99 dBm  VBU 50 kHz
30 dBn 869.00000000 MHz  SWT 10s  Unit dBn 30 dBn 894.00000000 MHz  SWT 10 s Unit dBn
20.1 B Offegt 20.1 B Offoft
) )
10} 1
1 o
[o1 -13 a8 / [o1 -13 a8
B 2 F2
l i i l
70 70
Center 869 Mz 400 KHz/ Span 4 MHz Center 834 Mz 400 KHz/ Span 4 MHz
ritie: 87376001 it le: 87376001
Fonment A: BAND EDGE Fonnent A: BAND EDGE
ate: 29.MAY 2012 15:43:21 ate: 29.1AY 2012 15:41:27
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth OPSK / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -46.6 -13.0 33.6 Complied
894.0 -46.9 -13.0 33.9 Complied
Marker 1 [T1] ﬁu 20 kHz RF Att 20 dB Marker 1 [T1] ﬁu 20 kHz RF Att 20 dB
@Ref Lvl -46.62 dBm VBW 20 kHz @Ref Lvl -46.94 dBm VBW 20 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm 894.00000000 MHz SWT 10 s Unit dBm
° 20.8 @B Offsgt 20.8 @B Offsgt
A A
10} 1
P e R I
| | L |
[o4r13] B /’ 1\ o4 13] 0B / 1\
: - ™ 7 My
J’M NL
| o n
Fl Fl
-
Center BES MHz 400 kHz/ Span 4 MHz Center B34 MHz 400 kHz/ Span 4 MHz
[ritle: B7376 Title: B7376
Fomment A: BAND EDGE [Comment A: BAND EDGE
ate: 03.AU6.2012 13:02:21 Pate: 03.AUG.2012 10:00:53
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth 160QAM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
-13.0 33.6 Complied

869.0

-46.6

894.0

-48.0

-13.0

35.0

Complied

¢ Marker 1 [T1] RBH 20 kHz  RF Att 20 dB Marker 1 [T1] RBH 20 kHz  RF Att 20 dB
Ref Lvl -46.62 dBn  VBM 20 khz Ref Lvl -47.95 dBm  VBW 20 khz
20 dBm 863.00000000 MHz  SWT 10 s Unit dBn 20 dBm 834.00000000 MHz ~ SWT 10 s Unit B
20.8 BB Dffst 20.8 B Offsht -
10 10)
T N WW"N»«/\
10 { \ Nt } \
|-54x-13) dBy /’ \\ o413 dB /f \
,J“/Nu\w W\'\ 5 L/JJ“/\ \M\
o NI . L
F F
_a0 _80
Center B69 MHz 400 KkHz/ Span 4 MHz Center B34 MHz 400 KkHz/ Span 4 MHz
ritle: 87376 it le: 87376
onment A: BAND EDGE Comment A: BAND EDGE
ate: 03.AU6.2012 13:03:50 pate: 03.AUG. 2012 10:02:15
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth 640AM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -47.3 -13.0 34.3 Complied
894.0 -44.2 -13.0 31.2 Complied

Marker 1 [ RBW 20 kHz RF Att 20 dB Marker 1 [T1] RBW RF Att 20 dB
Ref Lvl -47.27 dBm VBW 20 kHz Ref Lvl -44.20 dBm VBW
20 dBm B8639.00000000 MHz SWT 10 s Unit dBm 20 dBm B894.00000000 MHz SWT unit dBm
20, 0,
20.8 HB Offsgt 20.8 @B Offset &
10| 10]
b A B
9 I I ! I !
B4 13] dBi / \ e 13 dB / \
T \A_\
L |
[l 7 |
| |
a0
Center BB9 MHz 400 kHz/ Span 4 MHz Center B34 MHz 400 kHz, Span 4 MHz
[Title: 87376 Title: B7376
Lomment A: BAND EDGE [Comment A: BAND EDGE
Pate: 03.AUG.2012 13:07:17 Pate: 03.AUG.2012 10:03:35
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth QPSK / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -42.9 -13.0 29.9 Complied
894.0 -41.3 -13.0 28.3 Complied
£ Marker 1 [T1] RBUW 30 kHz RF Att 20 dB Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
Ref Lvl -42.90 dBm VBUW 30 kHz @Ref Lvl -41.25 dBm VBUW 30 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm B894.00000000 MHz SHT 10 s Unit dBm
° 20.8 HB Dffset 20.8 @B Offset
A A
10 10}
O NS
[ . \
B4 13] dB {I fBder- 13 dB ‘\
o - T rF‘-’ILﬂ_\J "/\j\_M‘—\m—F A
v e
=7
| |
Center BBY MHz 400 kHz/ Span 4 MHz Center B34 MHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 03.AUG.2012 12:53:45 Pate: 03.AUG.2012 09:58:30
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth 16QAM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -40.8 -13.0 27.8 Complied
894.0 -40.8 -13.0 27.8 Complied
Marker 1 [T1] RBUW 30 kHz RF Att 20 dB Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
@Ref Lvl -40.76 dBm VBUW 30 kHz @Ref Lvl -40.76 dBm VBUW 30 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm B894.00000000 MHz SWT 10 s unit dBm
A 20.8 HB Offsgt 0 20.8 @B Offsgt
A A
10) 10
o SN —
10| ‘{ -t \\
B 13 dBr { B34 13| dB \
|~ \\_\_\J
L AN
nJr’\rH'/u,\rHL WJUMMVV‘\_UL
0 0
| |
-0l 80l
Center BBY MHz 400 kHz/ Span 4 MHz Center B34 MHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 03.AUG.2012 12:58:15 Pate: 03.AUG.2012 09:57:10
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth 640AM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -40.0 -13.0 27.0 Complied
894.0 -38.8 -13.0 25.8 Complied
£ Marker 1 [T1] RBUW 30 kHz RF Att 20 dB Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
Ref Lvl -40.00 dBm VBUW 30 kHz @Ref Lvl -38.73 dBm VBUW 30 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm 894 .00000000 MHz SHT 10 s Unit dBm
° 20.8 HB Dffset 20.8 @B Offset
A A
10 10
AN T oA A A
| . \
B4 13] dB {‘ fBder- 13 dB \
_sg WS \/V\\A/\\J\ A -
-7
| |
Center BBY MHz 400 kHz/ Span 4 MHz Center B34 MHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 03.AU6.2012 12:57:05 Pate: 03.AUG.2012 09:55:40
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5 MHz Bandwidth QPSK / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -40.5 -13.0 27.5 Complied
894.0 -42.1 -13.0 291 Complied
Marker 1 [T1] RBUW 50 kHz RF Att 20 dB Marker 1 [T1] RBUW 50 kHz RF Att 20 dB
@Ref Lvl -40.45 dBm VBUW 60 kHz @Ref Lvl -42.12 dBm VBUW 60 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm B894.00000000 MHz SWT 10 s unit dBm
A 20.8 HB Offsgt 0 20.8 @B Offsgt
A A
10| 10}
i BN SN (g SN NS OPN
10| / -t \\
B 13 dBr / B34 13| dB \
0 0
| |
-0l 80l
Center BBY MHz 400 kHz/ Span 4 MHz Center B34 MHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 03.AUG.2012 10:13:37 Pate: 03.AUG.2012 09:43:33
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5 MHz Bandwidth 16QAM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -41.3 -13.0 28.3 Complied
894.0 -42.7 -13.0 29.7 Complied
£ Marker 1 [T1] RBUW 50 kHz RF Att 20 dB Marker 1 [T1] RBUW 50 kHz RF Att 20 dB
Ref Lvl -41.25 dBm VBUW 50 kHz @Ref Lvl -42.70 dBm VBUW 50 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm B894.00000000 MHz SHT 10 s Unit dBm
° 20.8 HB Dffset 20.8 @B Offset
A A
10 10}
ST SUP N NP PN
/ . \
B4 13] dB /f fBder- 13 dB \\
\Waa I~
M;_,—\;JL\—'\_/_‘-’*‘—’/L/ M
=7
| |
Center BBY MHz 400 kHz/ Span 4 MHz Center B34 MHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 03.AUG.2012 10:14:55 Date: 03.AUG.2012 09:52:22
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5 MHz Bandwidth 64QAM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -41.1 -13.0 28.1 Complied
894.0 -41.3 -13.0 28.3 Complied
Marker 1 [T1] RBUW 50 kHz RF Att 20 dB Marker 1 [T1] RBUW 50 kHz RF Att 20 dB
@Ref Lvl -41.08 dBm VBUW 60 kHz @Rsf Lvl -41.25 dBm VBUW 60 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm B894.00000000 MHz SWT 10 s unit dBm
A 20.8 HB Offsgt 0 20.8 @B Offsgt
A A
10| 10}
o N SUVS VW PN WO
10| / -t \\
B 13 dBr / B34 13| dB \
\V\J/\/\—/\/\/\ t
P
_70 -70
| |
-0l 80l
Center BBY MHz 400 kHz/ Span 4 MHz Center B34 MHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 03.AUG.2012 10:16:13 Pate: 03.AUG.2012 09:53:31
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth QPSK / Downlink

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

869.0 -49.1 -13.0 36.1 Complied

894.0 -48.0 -13.0 35.0 Complied

£ Marker 1 [T1] RBUW 100 kHz RF Att 20 dB Marker 1 [T1] RBUW 100 kHz RF Att 20 dB
Ref Lvl -49.12 dBm VBUW 100 kHz Ref Lvl -47.96 dBm VBUW 100 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm 894 .00000000 MHz SHT 10 s Unit dBm
20.8 HB Dffset 20.8 @B Offset
A A
1 10}
e ST G veure
i / n \
B4 13] dB }} fBder- 13 dB \
RV AVAV SIS
I A rw VAR
=7
Fl Fl
el ol
Center 869 MHz 800 kHz/ Span 8 MHz Center 834 MHz 800 kHz, Span 8 MHz
ritie: 87376 Title: 87376
Fomnent A: BAND EDGE Comnent A: BAND EDGE
ate: 03.AUG.2012 10:10:57 pate: 03.AUG.2012 09:34:10
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 10 MHz Bandwidth 16QAM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -47.6 -13.0 34.6 Complied
894.0 -48.3 -13.0 35.3 Complied
Marker 1 [T1] RBUW 100 kHz RF Att 20 dB Marker 1 [T1] RBUW 100 kHz RF Att 20 dB
@Ref Lvl -47.61 dBm VBUW 100 kHz @Rsf Lvl -48.33 dBm VBUW 100 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm B894.00000000 MHz SWT 10 s unit dBm
A 20.8 HB Offsgt 0 20.8 @B Offsgt
A A
10| 10}
q MM o A
10} / -1 \
B 13 dBr / B34 13| dB \
‘_/—w\u,/‘—\/ - MWM No—
U_/\NLUJLJN"”
_70 -70
| |
-0l 80l
Center BBY MHz 800 kHz/ Span B MHz Center B34 MHz 800 kHz/ Span B MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 03.AUG.2012 10:08:47 Pate: 03.AUG.2012 09:31:11
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 10 MHz Bandwidth 640AM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
869.0 -45.7 -13.0 32.7 Complied
894.0 -45.5 -13.0 325 Complied
£ Marker 1 [T1] RBUW 100 kHz RF Att 20 dB Marker 1 [T1] RBUW 100 kHz RF Att 20 dB
Ref Lvl -45.74 dBm VBUW 100 kHz @Ref Lvl -45.46 dBm VBUW 100 kHz
20 dBm 869.00000000 MHz SWT 10 s Unit dBm 20 dBm 8394 .00000000 MHz SHT 10 s Unit dBm
° 20.8 HB Dffset 20.8 @B Offset
A A
10 10}
VAV VA ANl M INASANAY
[ . \
B4 13] dB /I 13[ dBi l\
J I~ 1\
A AN Vaard N
-7
| |
Center BBY MHz 800 kHz/ Span B MHz Center B34 MHz 800 kHz/ Span B MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 03.AUG.2012 10:07:32 Date: 03.AUG.2012 09:33:03
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5.3. Test Results Part 24

5.3.1. AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Patrick Jones Test Date: 25 June 2012
Test Sample Serial Number: 11120002

FCC Reference: Part 15.107(a)

Test Method Used: As detailed in ANSI C63.4 Section 7

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 42
Note(s):

1. For the duration of this test all ports on the EUT were terminated with suitable 50 Q loads or connected
to a laptop computer providing suitable termination e.g. Ethernet port.

2. No RF signal was input into the EUT for this test.

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)

0.199 Live 52.9 63.6 10.7 Complied
0.199 Live 53.1 63.6 10.5 Complied
3.592 Live 452 56.0 10.8 Complied
4.992 Live 50.5 56.0 5.5 Complied
5.982 Live 53.8 60.0 6.2 Complied
6.454 Live 53.7 60.0 6.3 Complied
17.632 Live 43.8 60.0 16.2 Complied
17.965 Live 44.7 60.0 15.3 Complied
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Results: Live / Average

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBpV) (dB)

0.199 Live 51.8 53.6 1.8 Complied
0.334 Live 47.8 49.3 1.5 Complied
3.637 Live 37.9 46.0 8.1 Complied
5.023 Live 44.2 50.0 5.8 Complied
6.306 Live 47.0 50.0 3.0 Complied
17.610 Live 38.9 50.0 1.1 Complied
18.033 Live 38.8 50.0 11.2 Complied

Results: Neutral / Quasi Peak
Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBuv) (dB)

1.401 Neutral 40.8 56.0 15.2 Complied
1.599 Neutral 39.8 56.0 16.2 Complied
1.671 Neutral 40.5 56.0 15.5 Complied
1.869 Neutral 39.9 56.0 16.1 Complied
1.941 Neutral 38.6 56.0 17.4 Complied
3.426 Neutral 39.2 56.0 16.8 Complied
4.969 Neutral 42.0 56.0 14.0 Complied
10.194 Neutral 53.5 60.0 6.5 Complied
10.756 Neutral 53.4 60.0 6.6 Complied
18.933 Neutral 40.0 60.0 20.0 Complied
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AC Conducted Spurious Emissions (continued)

Results: Neutral / Average

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBuv) (dB)

0.199 Neutral 38.7 53.6 14.9 Complied
0.334 Neutral 40.7 49.3 8.6 Complied
0.402 Neutral 37.2 47.8 10.6 Complied
0.532 Neutral 32.5 46.0 13.5 Complied
0.600 Neutral 34.0 46.0 12.0 Complied
3.610 Neutral 32.6 46.0 13.4 Complied
5.014 Neutral 35.0 50.0 15.0 Complied
10.266 Neutral 47.2 50.0 2.8 Complied
10.509 Neutral 47.3 50.0 2.7 Complied
19.824 Neutral 36.4 50.0 13.6 Complied

Levelin dBuV

FCC Part 15 Class B Voltage with 2-Line-LISN Live

150k 300 400 500 800 1M

2M M 4M 5M 6 8 10M
Frequency in Hz

20M  30M

Levelin dBuY

FCC Part 15 Class B Voltage with 2-Line-LISN Neutral

651"
601

L 3
DA >

150k

800 1M

M 3M 4M sM 6 8 1oM
Frequency in Hz

20M  30M

Live

Neutral

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

accompanying tables.
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5.3.2. Transmitter Conducted Output Power

Test Summary:

Test Engineer: Patrick Jones Test Date: 25 June 2012 to
08 August 2012

Test Sample Serial Number: 11120002

FCC Reference: Part 2.1046(a) & 24.232

Test Method Used: FCC CFR Part 2.1046(a)

Environmental Conditions:

Temperature (°C): 23 & 25

Relative Humidity (%): 40 & 51

Note(s):

1.

The output port of the EUT was connected directly to a spectrum analyser via suitable attenuation. The
cable and attenuator was calibrated prior to use and the loss incorporated into the measurement as an
RF level offset.

The channel power function of the spectrum analyser was used with an average detector. The channel
bandwidth was set accordingly for each modulation scheme e.g. WCDMA has a 5 MHz bandwidth.

For each channel tested, a corresponding filter was activated using the EUT’s graphical user interface on
a laptop PC.

In order to measure the maximum gain, the input signal was increased in steps of 1 dB from -60 dB to
find the minimum input level at which maximum output power is achieved for that modulation scheme.
For each case the input level is recorded.

For each channel and modulation scheme, the input signal was increased by 10 dB and the power was
re-measured. In each case, this did not increase the output power; therefore, the worst case was
recorded.
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Transmitter Conducted Output Power (continued)

Results: GSM GMSK / Uplink

Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 1850.2 -51.0 21.0 72.0
Middle 1879.8 -51.0 211 721
Top 1909.8 -51.0 20.1 711
Results: GSM 8-PSK / Uplink
Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 1850.2 -51.0 21.2 72.2
Middle 1879.8 -51.0 21.1 721
Top 1909.8 -51.0 20.6 71.6
Results: CDMA / Uplink
Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 1851.25 -51.0 19.5 70.5
Middle 1880.00 -51.0 19.6 70.6
Top 1908.75 -51.0 19.0 70.0
Results: WCDMA / Uplink
Frequency Conducted Output Amplifier Gain
Channel (MHZ) Input Power (dBm) Power (dBm) (dB)
Bottom 1852.4 -51.0 19.2 70.2
Middle 1880.0 -51.0 19.6 70.6
Top 1907.6 -51.0 19.2 70.2
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Transmitter Conducted Output Power (continued)

Results: LTE / Uplink

Conducted Amplifier
. Bandwidth Frequenc Input Power Output Gain (dB
Modulation (MH2) Channel (Ic\1/IHz) y p(dBm) PovSer (dB)
(dBm)
Bottom 1850.7 -51.0 19.2 70.2
14 Middle 1880.0 -51.0 19.4 70.4
Top 1909.3 -51.0 18.2 69.2
Bottom 1851.5 -51.0 18.8 69.8
3.0 Middle 1880.0 -51.0 19.4 70.4
Top 1908.5 -51.0 17.9 68.9
Bottom 1852.5 -51.0 18.7 69.7
5.0 Middle 1880.0 -51.0 19.4 70.4
Top 1907.5 -51.0 18.1 69.1
QPSK Bottom 1855.0 51.0 18.7 69.7
10.0 Middle 1880.0 -51.0 18.7 69.7
Top 1905.0 -51.0 18.4 69.4
Bottom 1857.5 -51.0 18.8 69.8
15.0 Middle 1880.0 -51.0 18.6 69.6
Top 1902.5 -51.0 18.7 69.7
Bottom 1860.0 -51.0 18.9 69.9
20.0 Middle 1880.0 -51.0 18.8 69.8
Top 1900.0 -51.0 18.7 69.7
Bottom 1850.7 -51.0 19.3 70.3
14 Middle 1880.0 -51.0 18.7 69.7
Top 1909.3 -51.0 18.3 69.3
Bottom 1851.5 -51.0 18.9 69.9
3.0 Middle 1880.0 -51.0 18.4 69.4
Top 1908.5 -51.0 18.0 69.0
Bottom 1852.5 -51.0 18.7 69.7
5.0 Middle 1880.0 -51.0 18.3 69.3
Top 1907.5 -51.0 18.1 69.1
16QAM Bottom 1855.0 7510 18.8 69.8
10.0 Middle 1880.0 -51.0 18.7 69.7
Top 1905.0 -51.0 18.4 69.4
Bottom 1857.5 -51.0 18.9 69.9
15.0 Middle 1880.0 -51.0 18.7 69.7
Top 1902.5 -51.0 18.6 69.6
Bottom 1860.0 -51.0 17.9 68.9
20.0 Middle 1880.0 -51.0 18.6 69.6
Top 1900.0 -51.0 18.7 69.7
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Transmitter Conducted Output Power (continued)

Results: LTE / Uplink

Bottom 1850.7 51.0 19.2 70.2
1.4 Middle 1880.0 51.0 18.8 69.8

Top 1909.3 51.0 18.2 69.2

Bottom 1851.5 51.0 18.9 69.9

3.0 Middle 1880.0 51.0 19.3 70.3

Top 1908.5 51.0 17.9 68.9

Bottom 1852.5 51.0 18.7 69.7

5.0 Middle 1880.0 51.0 19.2 70.2

Top 1907.5 51.0 18.1 69.1

64QAM Bottom 1855.0 51.0 18.7 69.7
10.0 Middle 1880.0 51.0 18.7 69.7

Top 1905.0 51.0 18.4 69.4

Bottom 1857.5 51.0 18.8 69.8

15.0 Middle 1880.0 -51.0 187 69.7

Top 1902.5 -51.0 18.6 69.6

Bottom 1860.0 51.0 18.9 69.9

20.0 Middle 1880.0 51.0 187 69.7

Top 1900.0 51.0 18.8 69.8
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Transmitter Conducted Output Power (continued)

Results: GMSK- Downlink

Frequency Conducted Output Amplifier Gain
Channel (MHz2) Input Power (dBm) Power (dBm) (dB)
Bottom 1930.2 -51.0 21.0 72.0
Middle 1959.8 -51.0 20.7 7.7
Top 1989.8 -51.0 20.9 71.9
Results: 8-PSK- Downlink
Frequency Conducted Output Amplifier Gain
Channel (MHz) Input Power (dBm) Power (dBm) (dB)
Bottom 1930.2 -51.0 20.7 7.7
Middle 1959.8 -51.0 21.5 72.5
Top 1989.8 -51.0 20.2 71.2
Results: CDMA- Downlink
Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 1931.25 -51.0 19.4 70.4
Middle 1960.00 -51.0 19.3 70.3
Top 1988.75 -51.0 20.1 711
Results: WCDMA / Downlink
Frequency Conducted Output Amplifier Gain
Channel (MH2) Input Power (dBm) Power (dBm) (dB)
Bottom 19324 -51.0 194 704
Middle 1960.0 -51.0 19.9 70.9
Top 1987.6 -51.0 19.9 70.9
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Transmitter Conducted Output Power (continued)

Results: LTE / Downlink

Conducted Amplifier
. Bandwidth Frequenc Input Power Output Gain (dB
Modulation (MH2) Channel (lc\1/IHz) y p(dBm) PovSer (dB)
(dBm)
Bottom 1930.7 -51.0 18.5 69.5
14 Middle 1960.0 -51.0 19.5 70.5
Top 1989.3 -51.0 19.4 70.4
Bottom 1931.5 -51.0 18.3 69.3
3.0 Middle 1960.0 -51.0 19.2 70.2
Top 1988.5 -51.0 19.3 70.3
Bottom 1932.5 -51.0 18.5 69.5
5.0 Middle 1960.0 -51.0 19.2 70.2
Top 1987.5 -51.0 18.3 69.3
QPSK Bottom 1935.0 51.0 19.3 70.3
10.0 Middle 1960.0 -51.0 19.0 70.0
Top 1985.0 -51.0 19.3 70.3
Bottom 1937.5 -51.0 19.1 70.1
15.0 Middle 1960.0 -51.0 19.0 70.0
Top 1982.5 -51.0 20.4 71.4
Bottom 1940.0 -51.0 19.2 70.2
20.0 Middle 1960.0 -51.0 19.1 70.1
Top 1980.0 -51.0 20.5 71.5
Bottom 1930.7 -51.0 18.1 69.1
14 Middle 1960.0 -51.0 19.6 70.6
Top 1989.3 -51.0 18.6 69.6
Bottom 1931.5 -51.0 18.3 69.3
3.0 Middle 1960.0 -51.0 19.2 70.2
Top 1988.5 -51.0 19.3 70.3
Bottom 1932.5 -51.0 18.5 69.5
5.0 Middle 1960.0 -51.0 19.2 70.2
Top 1987.5 -51.0 19.3 70.3
160QAM Bottom 1935.0 -51.0 19.3 70.3
10.0 Middle 1960.0 -51.0 19.0 70.0
Top 1985.0 -51.0 19.3 70.3
Bottom 1937.5 -51.0 19.2 70.2
15.0 Middle 1960.0 -51.0 19.0 70.0
Top 1982.5 -51.0 20.4 71.4
Bottom 1940.0 -51.0 19.1 70.1
20.0 Middle 1960.0 -51.0 19.0 70.0
Top 1980.0 -51.0 20.4 71.4
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Transmitter Conducted Output Power (continued)

Results: LTE / Downlink

Bottom 1930.7 51.0 18.4 69.4
1.4 Middle 1960.0 51.0 19.4 70.4

Top 1989.3 51.0 195 70.5

Bottom 19315 51.0 18.3 69.3

3.0 Middle 1960.0 51.0 191 70.1

Top 1988.5 51.0 19.3 70.3

Bottom 19325 51.0 18.4 69.4

5.0 Middle 1960.0 51.0 19.2 70.2

Top 1987 5 51.0 19.3 70.3

64QAM Bottom 1935.0 51.0 19.2 70.2
10.0 Middle 1960.0 51.0 19.0 70.0

Top 1985.0 51.0 19.2 70.2

Bottom 1937.5 51.0 19.2 70.2

15.0 Middle 1960.0 51.0 20.0 71.0

Top 1982.5 51.0 20.4 714

Bottom 1940.0 51.0 19.1 70.1

20.0 Middle 1960.0 51.0 19.1 70.1

Top 1980.0 51.0 20.4 714
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5.3.3. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineer: Nick Steele Test Date: 07 August 2012
Test Sample Serial Number: 11120002

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:

Ambient Temperature (°C): 25

Relative Humidity (%): 35

Results: Middle Channel (1960.0 MHz)

Temperature Measured Frequency | Frequency Limit Result

(°C) Frequency Error Error
(MHz) (Hz) (ppm)

-30 1960.000000 0 0 Note 3 Complied

-20 1960.000000 0 0 Note 3 Complied

-10 1960.000000 0 0 Note 3 Complied

0 1960.000000 0 0 Note 3 Complied

10 1960.000000 0 0 Note 3 Complied

20 1960.000000 0 0 Note 3 Complied

30 1960.000000 0 0 Note 3 Complied

40 1960.000000 0 0 Note 3 Complied

50 1960.000000 0 0 Note 3 Complied

Note(s):

1.

A signal generator was set to produce a CW signal at maximum input level on the centre channel of the
downlink pass band. The accuracy of the signal generator was verified by using the frequency count
function of a calibrated spectrum analyser prior to performing any measurements. A calibrated Rohde &
Schwarz ESU test receiver with the same measurement settings as the spectrum analyser was used to
monitor the CW output of the EUT. To ensure the accuracy and stability of all measurements, the
reference 10 MHz clock from the test receiver was utilized to provide a reference clock for the other test
equipment. The signal generator, spectrum analyser and EUT RF connectors were connected using
suitable RF cables and an RF power divider. The measured frequency of the signal generator at the EUT
input was then compared to the measured frequency of the output of the EUT and the difference was
recorded in the table above as Frequency Error in Hz and ppm. This was compared to the limit to obtain
the margin.

Temperature was monitored throughout the test with a calibrated digital thermometer.

No difference in the frequencies measured at the input and outputs of the EUT were recorded therefore
the frequency stability is sufficient to ensure that the fundamental emission stays within the authorized frequency
block.
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5.3.4. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineer: Nick Steele Test Date: 07 August 2012
Test Sample Serial Number: 11120002

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): 25

Relative Humidity (%): 35

Results: Middle Channel (1960.0 MHZz)

Supply Voltage Measured Frequency Frequency Limit Result
(VAC) Frequency Error Error
(MHZ) (Hz) (ppm)
102 1960.000000 0 0 Note 3 Complied
138 1960.000000 0 0 Note 3 Complied
Note(s):

1. A signal generator was set to produce a CW signal at maximum input level on the centre channel of the
downlink pass band. The accuracy of the signal generator was verified by using the frequency count
function of a calibrated spectrum analyser prior to performing any measurements. A calibrated Rohde &
Schwarz ESU test receiver with the same measurement settings as the spectrum analyser was used to
monitor the CW output of the EUT. To ensure the accuracy and stability of all measurements, the
reference 10 MHz clock from the test receiver was utilized to provide a reference clock for the other test
equipment. The signal generator, spectrum analyser and EUT RF connectors were connected using
suitable RF cables and an RF power divider. The measured frequency of the signal generator at the EUT
input was then compared to the measured frequency of the output of the EUT and the difference was
recorded in the table above as Frequency Error in Hz and ppm. This was compared to the limit to obtain
the margin.

Voltage was monitored throughout the test with a calibrated digital voltmeter.

3. No difference in the frequencies measured at the input and outputs of the EUT were recorded therefore
the frequency stability is sufficient to ensure that the fundamental emission stays within the authorized frequency
block.
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5.3.5. Transmitter Occupied Bandwidth
Test Summary:

Test Engineer: Patrick Jones Test Dates: 21 May 2012 to
06 August 2012

Test Sample Serial Number: 11120002

FCC Reference: 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): 2310 25
Relative Humidity (%): 42 to 47
Note(s):

1. The 99% occupied bandwidth was measured using the Occupied Bandwidth function of a spectrum
analyser. A signal generator was connected to the repeater input and the output signal was measured
using a spectrum analyser connected to the EUT via suitable RF cables and attenuators.

2. Plots of CDMA and 8-PSK input and output signals are shown at the beginning of the plots section to
prove that the signal is not being degraded or altered in any way. There was no distortion of either output
signal compared with the respective input signal. The input signal is from the signal generator. The
output signal is the output from the EUT (input signal after it has been amplified).

3. For the duration of this test, the input signal to the EUT was set at a level which resulted in maximum
rated output power. In all cases, the input signal was increased by 10 dB and re-measured. For each
channel and modulation scheme tested, the occupied bandwidth was not altered
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Transmitter Occupied Bandwidth (continued)

Results: Uplink

Modulation Bandwidth Channel Frequency Occupied Bandwidth
(MHz) (MHz) (kHz)
GSM GMSK 0.2 Middle 1879.8 244.088
GSM 8-PSK 0.2 Middle 1879.8 241.683
CDMA 1.25 Middle 1880.0 1286.573
WCDMA 5.0 Middle 1880.0 4028.056
1.4 Middle 1880.0 1085.772
3.0 Middle 1880.0 2723.447
5.0 Middle 1880.0 4509.018
LTE QPSK
10.0 Middle 1880.0 9018.036
15.0 Middle 1880.0 13256.513
20.0 Middle 1880.0 17434.870
1.4 Middle 1880.0 1085.772
3.0 Middle 1880.0 2723.447
5.0 Middle 1880.0 4509.018
LTE 16QAM
10.0 Middle 1880.0 9078.156
15.0 Middle 1880.0 13256.513
20.0 Middle 1880.0 17434.870
1.4 Middle 1880.0 1085.772
3.0 Middle 1880.0 2723.447
5.0 Middle 1880.0 4478.958
LTE 64QAM
10.0 Middle 1880.0 9018.036
15.0 Middle 1880.0 13256.513
20.0 Middle 1880.0 17434.870
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Transmitter Occupied Bandwidth (continued)

Results: Downlink

Modulation Bandwidth Channel Frequency Occupied Bandwidth
(MHz) (MHz) (kHz)
GSM GMSK 0.2 Middle 1959.8 244.088
GSM 8-PSK 0.2 Middle 1959.8 241.683
CDMA 1.25 Middle 1960.0 1286.573
WCDMA 5.0 Middle 1960.0 4058.116
1.4 Middle 1960.0 1085.772
3.0 Middle 1960.0 2741.483
5.0 Middle 1960.0 4478.960
LTE QPSK
10.0 Middle 1960.0 9078.156
15.0 Middle 1960.0 13256.513
20.0 Middle 1960.0 17434.870
1.4 Middle 1960.0 1085.772
3.0 Middle 1960.0 2741.483
5.0 Middle 1960.0 4478.960
LTE 16QAM
10.0 Middle 1960.0 9078.156
15.0 Middle 1960.0 13256.513
20.0 Middle 1960.0 17555.110
1.4 Middle 1960.0 1085.772
3.0 Middle 1960.0 2741.483
5.0 Middle 1960.0 4509.018
LTE 64QAM
10.0 Middle 1960.0 9138.277
15.0 Middle 1960.0 13256.513
20.0 Middle 1960.0 17434.870
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Transmitter Occupied Bandwidth (continued)

Results: Input Signal versus Output Signal examples
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Transmitter Occupied Bandwidth (continued)

Results: Uplink
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Marker 1 [T1] RBH 50 kHz  RF Att 10 oB Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 16.87 dBn  VBW 200 kHz Ref Lvl 15.68 dBm  VBW 300 kHz
30 dBm 1.8B006613 GHz SWT 6 ms Unit dBm 30 dBm 1.88001503 BGHz SUT 5 ms Unit dBm
30, 0,
31.3 pB Offsgt vi|tT1 diBin| 32.6 fiB Dffspt vl 15].68 B gy
20 Gz 1.88001F03 GHy|
w o TTHZ] 0 Ua T 0ZBO5ETT 1]
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Conment A: OCCUPIED BANDWIDTH
ate: 23.11AY 2012 15:51:34 pate: 22.JUN.2012 12:57:05
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Transmitter Occupied Bandwidth (continued)

Results: LTE OPSK / Uplink

Marker 1 (111 RBH 30 Kz RF ALt 30 0B Marker 1 (111 RBH 100 KHz . Rf ALt 30 0B
Ref Lvl 4.01 dBn  VBW 100 kHz Ref Lvl 5.26 dBn  VBW 300 kHz
30 dBm 1.87981904 BHz  SWT 1s  Unit B 30 dBm 1.87981062 GHz  SWT 1s  Unit oBn
30,
21 dB|Offset vi|(T1] 4.01 dBnf g 21 dB|Dffset Y1711 526 dBf gy
1.87981804 GHz 1.87981P62 GHz,
0 P T UBS77I54 THy] 20 Ua 377589 T
vT] (T1] -0f.27 o8| vT] 171 1|.06 dBn|
It 1.87945[711 GHz 10 1.87880024 GHz
- T .
1 T4 (T1] 0,28 dén 14 1T1) 0. 73 dBn
.
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ritie: 87376 ritle: 87376
Fomment A: OCCUPIED BANDWIDTH onment A: OCCUPIED BANDWIDTH
ate: 06.AUG. 2012 10:08:23 bate: 06.AUG. 2012 10:07:20
1.4 MHz Bandwidth 3 MHz Bandwidth
Marker 1 (111 RBW 100 kHz  RF Att 30 dB Marker 1 (111 RBW 300 KkHz  RF Att 30 dB
Ref Lvl 3.72 dBn  VBM 300 kHz Ref Lvl 5.80 dBm VB 1 MHz
30 dBm 1.87980461 BHz  SWT 1s  Unit B 30 dBm 1.879650922 GHz  SWT 1s  Unit dBn
Ell
21 dB|Offset vi|tT1 372 dBnf e 21 dB|Dffset vi|iTt] 580 Binf sy
1.87980461 GHz 1.87950822 GHz,
0 TP 7SS0 T 2 TP IUTBUSE07 T
vT] (T1] -0|. 78 dBn| v 1T1) 1|.05 dBn|
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Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
ate: 06.AUG. 2012 03:58:51 bate: 06.AUG. 2012 03:57:24
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Transmitter Occupied Bandwidth (continued)

Results: LTE OPSK / Uplink

Marker 1 [T1] RBW 300 kHz  RF Att 30 dB

@Ref Lvl .06 dBn  VBU 1 MHz
30 dBm 1.87688878 GHz  SWT 1s Unit dBm
* 2T ®[orreet vi|iT1) 6/.06 dBn)
1.87686B76 EHz|
TP T3-25651R03 THZ
1] (TL] -0|. 78 dBn)
1 - 1.873370174 G
g [T1] -1.43 dBn)

1.88662826 GHz|

Marker 1 (11] RBW 300 kHz _ RF Att 30 dB
@Ref Lvl 5.13 dBm  VBM 1 MHz

30 dBm 1.88150301 GHz  SWT 1s  Unit dBn
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ate: 06.AUG.2012 08:51:12 Pate: 06.AUG.2012 09:47:57
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Transmitter Occupied Bandwidth (continued)

Results: LTE 160AM / Uplink

Marker 1 (111 RBWA 30 kHz  RF Att 30 o8 Marker 1 [11] RBW 100 KkHz  RF Att 30 dB
Ref Lvl 4.33 dBn  VBM 100 kHz Ref Lvl 5.24 dBm  VBM 300 kHz
30 dBm 1.88016413 BHz  SHT 1s  Unit B 30 dBm 1.87979259 GHz  SWT 1s  Unit dBn
Ell
21 dB|Offeet vt 433 & 21 dB[Offset viliT1 .24 dbn
1.880164413 GHz 1.87979p59 GHz,
0 TP T UBS 77154 THy] 2 TP 5569 TR
9] (T1] -0f.25 dBn| v 1T1) 1|14 dBn|
I 187945711 oo 10 1878820124 GH
1 14 [T11 0].-30 dBn) ! vTg [T1] 1[.09 dBn|
~ | 1 ~ d
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Iritle: 87376 Title: 87376
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
ate: 06.AUG. 2012 10:09:20 bate: 06.AUG. 2012 10:06:27
1.4 MHz Bandwidth 3 MHz Bandwidth
Marker 1 (111 RBH 100 Kz RF Att 30 0B Marker 1 (111 RBH 300 Kz . RF ALt 30 0B
Ref Lvl 3.75 dBn  VBW 300 kHz Ref Lvl 3.75 dBm VB 1 Mz
30 dBm 1.87977455 GHz  SHT s  Unit B 30 dBm 1.87960922 GHz  SWT 1s  Unit oBn
30,
21 dB|Offset vi|(T1] 3|.75 dBn| 21 dB|Dffset Y1711 3|75 dBn|
1.87977455 GHz 1.87950822 GHz,
B P T SUIUIETA T B Ua TTU7BTSEIT T
11 (T1] -0f.34 cBn| vT] 1711 -0 72 cen|
10 1 346 GH 10 1.A7546092 GH
1 VT4 (T1] -0/.56 dBn| 1 T4 (711 -0f-50 o8|
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Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
5 te: 06.AUG. 2012 03:53: 46 bate: 05.AUG. 2012 03:56:04
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Transmitter Occupied Bandwidth (continued)
Results: LTE 160AM / Uplink

Marker 1 (111 RBW 300 kHz  RF Att 30 o8 Marker 1 (11] RBW 300 kHz _ RF Att 30 dB
Ref Lvl 6.00 dBn  VEM 1 MHz Ref Lvl 5.32 dBm VBN 1 MHz
30 dBm 1.87688878 BHz  SWT 1s  Unit dBm 30 dBm 1.87933988 GHz  SWT 1s  Unit dBn
30, 0,
21 dB|Of feet vt o 00 dbn 21 dB[Offset Vit 532 B g
1.87688878 GHZ] 1.87933588 GHz
P 3725651303 Tz 2 Ua 17232850 7% Tz
vT] (T1] 1.0t cenl v 1T1) -5[. 72 cBn|
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Center 1.88 GHz 4.5 Mz, Span 45 Iz Center 1.88 GHz & Mz, Span 60 MHz
ritie: 87376 ritle: 87376
Fomment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
5 te: 06.AUG.2012 03:52:03 bate: 06.AUG.2012 09:46:38
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Transmitter Occupied Bandwidth (continued)
Results: LTE 640AM / Uplink

Marker 1 (111 RBH 30 Kz RF ALt 30 0B Marker 1 (111 RBH 100 KHz . Rf ALt 30 0B
Ref Lvl 3.86 dBn  VBW 100 kHz Ref Lvl 5.10 dBm  VBH 300 kHz
30 dBm 1.88009673 BHz  SWT 1s  Unit B 30 dBm 1.87937235 BHz ~ SWT 1s  Unit oBn
30,
21 dB|Offset vi|(T1] 3).85 cBnf e 21 dB|Dffset Y1711 5. 10 dBf e
1.88009679 GHz 1.87937285 GHz
0 TP T UBS77I52 THg 20 Ua T7U3TA58Y Tz
vT{ (T1] 0. 44 dBn vT] 171 1|.54 cBin|
It 1.87945[711 GHz 10 1.87880024 GHz,
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u x \ -3
¢ 7 Y =7 \
o V] —— B ,_M/J_/ s
N_MJ7 “_“_m W LAY
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Center 1.88 GHz 420 khz/ Span 4.2 MHz Center 1.88 GHz 300 khHz, Span 9 Mz
ritie: 87376 ritle: 87376
Fomment A: OCCUPIED BANDWIDTH onment A: OCCUPIED BANDWIDTH
ate: 06.AUG. 2012 10:10:06 bate: 06.AUG.2012 10:05:32
1.4 MHz Bandwidth 3 MHz Bandwidth
Marker 1 (111 RBW 100 kHz  RF Att 30 dB Marker 1 (111 RBW 300 KkHz  RF Att 30 dB
Ref Lvl 3.70 dBn  VBM 300 kHz Ref Lvl 4.77 dBm VB 1 MHz
30 dBm 1.88013527 BHz  SHT 1s  Unit B 30 dBm 1.88033066 GHz  SWT 1s  Unit dBn
Ell 3
21 dB|Offset vi|tT1 3,70 dBnf me 21 dB|Dffset vi|[T1] 4,77 Bl e
1.88013627 GHz 1.880330665 GHz
0 TP 47895797 Tz 2 TP IUTBUSE07 T
vT] (T1] 0,54 dBn v 1T1) 1|.22 dBn|
I 1 346 GH 10 187946092 GH
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ritle: 87376 Title: 87376
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
ate: 06.AUG. 2012 10:03:43 bate: 06.AUG. 2012 03:54:50
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Transmitter Occupied Bandwidth (continued)

Results: LTE 640AM / Uplink
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Comment A: OCCUPIED BANDWIDTH
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Transmitter Occupied Bandwidth (continued)

Results: Downlink

f
T}//"J\/

1.95332[325 GHz|

3
\
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Marker 1 (11] RBH S knz  RF AL 20 @ Marker 1 [11] REH S kHz  RF Att 20 dB

Ref Lvl 14.75 dBn  VBW 20 kHz Ref Lvl 15.97 dBm  VBW 20 kHz
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Comment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH
ate: 21.MAY 2012 14:55:04 Pate: 21.MAY 2012 14:56:34

GSM GMSK

GSM 8-PSK
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30 dBn 1.96003006 GHz ~ SWT B ms  Unit Bn 30 dbn 195001803 GHz  SUT S5 ms  Unit 4Bn
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31.6 B Offsdt Vil 1720 cer o 33.5 B OFfsht viliri) 16].52 o] g
1.96003006 GH] 1.96001503 GHY|
0 LW UFYH T.ZB65 /315 THZ 0| TP A 058 1T TTHZ]
v1] (113 8[.67 dBn] h
8. 24 dBn]
ﬂ i1 ) i At
| - — 1.95939671 GH i 1.95797094 GH
vid (111 o[.61 dBn] d e don

1.96202806 GHz|

W a0 o
A A RIS TVINRY TN
_s0)
=
60
60l
70
Center 1.96 GHz 600 kHz/ Span 6 MHz
70l
ritle: 87376JD01 Center 1.96 GHz 1.5 MHz/ Span 15 MHz
Comment A: OCCUPIED BANDWIDTH
ate: 23.MAY 2012 15:44:52 pate: 22.JUN.2012 13:25:03
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Transmitter Occupied Bandwidth (continued)
Results: LTE OPSK / Downlink

Marker 1 (111 RBW 30 kHz  RF At1 30 dB Marker 1 [11] RBW 100 kHz  RF At 30 dB
Ref Lvl 4.83 dBn  VBW 100 KHz Ref Lvl 5.87 dBm  VBM 300 kHz
30 dBm 1.96018096 GHz  SWT 1s  Unit B 30 dBm 1.95981062 GHz  SWT 1s  Unit oBn
30, 30,
21.1 @8 Offset vi((T1] 4.83 dBn| 21.1 ¢B Dffspt vi((T1] 5.87 cBnf e
1.96018096 GHz 1.96981062 GHz
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Fomment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
ate: 03.AUG.2012 14:23:12 bate: 03.AUG.2012 14:21:52
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Transmitter Occupied Bandwidth (continued)
Results: LTE OPSK / Downlink

Marker 1 (T1] RBH 300 kHz  RF Att 30 B Marker 1 (111 RBH 300 kHz  RF Att 30 dB
@Ref Lvl 5.68 dBn  VEM 1 Mz @Ref Lyl 5.50 dBm VB 1 MHz

30 dBm 1.95688878 GHz  SWT 1s  Unit B 30 dBm 1.95849699 GHz  SWT 1s  Unit dBn
2T e orreft vt 958 o] g 21T e orrekt vi[iT1] 550 o8] g

1.95688878 GHZ] 1.95843593 GHz,

TP 13775651303 Tz 2 TP 17 332850 7% Tz
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LComment A: OCCUPIED BANDWIDTH LComment A: OCCUPIED BANDWIDTH
ate: 03.AUG.2012 13:56:539 Pate: 03.AUG.2012 13:48:28
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Transmitter Occupied Bandwidth (continued)

Results: LTE 160AM / Downlink

Marker 1 (111 RBW 30 kHz  RF Att 30 o8 Marker 1 (11] RBW 100 kHz _ RF Att 30 oB
Ref Lvl 5.38 dBn  VBW 100 kHz Ref Lvl 4.84 dBm  VBW 300 kHz
30 dBm 1.96017255 BHz  SHT 1s  Unit dBm 30 dBm 1.95982866 GHz  SWT 1s  Unit dBn
30, 30,
21.1 ©B Offset YT 5(.38 dBn| 21.1 ¢ Dffset vi|T1] 4,84 dBnf e
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Fomment A: QCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
ate: 03.AUG.2012 14:24:50 bate: 03.AUG.2012 14:17:53
1.4 MHz Bandwidth 3 MHz Bandwidth
Marker 1 (111 RBH 100 Kz RF ALt 30 0B Marker 1 (11] RBW 300 KkHz  RF At 30 dB
Ref Lvl 4.38 dBn  VBM 300 KkHz Ref Lvl 5.33 dBm VB 1 MHz
30 dBm 1.95980461 GHz  SWT 1s  Unit B 30 dBm 1.95033086 GHz  SWT 1s  Unit oBn
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Transmitter Occupied Bandwidth (continued)
Results: LTE 160AM / Downlink
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Transmitter Occupied Bandwidth (continued)
Results: LTE 640AM / Downlink
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Transmitter Occupied Bandwidth (continued)
Results: LTE 640AM / Downlink
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30 dBm 1.95688878 GHz  SWT 1s  Unit B 30 dBm 1.95837675 GHz  SWT 1s  Unit dBn
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5.3.6. Transmitter Conducted Emissions

Test Summary:

Test Engineer: Patrick Jones Test Dates: 23 October 2012
Test Sample Serial Number: 11120002

FCC Reference: 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, 24.238 and FCC Response to Enquiry 792557

Frequency Range: 9 kHz to 20 GHz

Environmental Conditions:

Temperature (°C): 221025
Relative Humidity (%): 40 to 55
Note(s):

1.

Three signal generators with appropriate modulation applied were connected to the input port of the EUT
using suitable RF cables, circulators and a RF combiner. The RF output of the repeater was connected
to a spectrum analyser via suitable cables and attenuators. The cables and attenuators were calibrated
before use and the RF level offset was incorporated into the measurements. The signal generator was
set to output a suitably modulated signal at the maximum input level for the EUT in accordance with FCC
Response to Enquiry 792557.

Pre-scans for this test were carried out from 9 kHz to 20 GHz for all supported modulation types. The
plots and results shown in the section below were deemed to have the worst case spurious emissions
profile. All test results are archived on the company server and available for inspection if required. The
worst case results were LTE with 64QAM modulation with the carriers on the bottom channels for Uplink.
For Downlink, there were no emissions >20 dB below the limit of above the system noise floor, therefore,
the highest noise floor was recorded using GSM/CW.

For GSM testing, three CW signals were used, one on the bottom GSM channel and two other signals at
the top of the band 600 kHz apart.

For CDMA and WCDMA testing, three modulated carriers were used- one on the bottom channel and
two at the top of the pass-band, at least one channel width apart.

For LTE testing, two modulated carriers were used in two different configurations: one test with the
carriers at the bottom of the band, at least one channel width apart; one test with the carriers at the top
of the band, at least one channel width apart. The carrier bandwidth used for all LTE tests was 1.4 MHz
as this represents the highest dBm/MHz ratio for all applicable bandwidths as shown in the Conducted
Output Power section.

The combined signal generator output was checked on a spectrum analyser prior to the test in order to
determine that there were no intermodulation products coming from the combining network itself and to
verify the correct amplitude and frequencies were present at the input to the EUT prior to performing the
tests.

For any emissions found, the input signal was increased by a further 10 dB and the emissions re-
measured.
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Transmitter Conducted Emissions (Continued)

Results: Uplink / Nominal Input Power

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

3704.388

-29.2

-13.0

16.2

Complied

Results: Uplink / Nominal +10 dB Input Power
Frequency Peak Level Limit Margin Result
(MHZz) (dBm) (dBm) (dB)
3704.347 -28.6 -13.0 15.6 Complied
Results: Uplink / LTE 640AM Bottom Channels
Marker 1 [T1] RELJ 300 Hz RF Att 20 dB Marker 1 [T1] ﬁu 10 kHz RF Att 20 dB
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Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -67.27 dBm VBW 300 kHz Ref Lvl -44,32 dBm VBW 3 MHz
0 dBm 985.97207014 MHz SWT 250 ms Unit dBm 0 dBm 3.70434749 GHz SWT 110 ms Unit dBm
0
21.8 ©B Offset vi|T1] -67.27 B g 26 dB| Dffset Vi) -441.32 B g
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-50| _50] I
-60]| _B0|
1
Tty TR SN s 7
-80| _go|
-90| _q|
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NOTE: This plot covers the 30 MHz to 1 GHz
frequency range

Page 114 of 173

RFI Global Services Ltd




TEST REPORT

VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Conducted Emissions (Continued)

Results: Downlin

k/GSM CW

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
6939.880 -41.2 -13.0 28.2 Complied
Marker 1 [T1] RBW 300 Hz  RF Att 20 dB Marker 1 (T1] RBH 10 kHz  RF Att 20 dB
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1
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NOTE: This plot covers the 30 MHz to 1 GHz

frequency range
Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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5.3.7. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineers: Patrick Jones & Test Dates: 28 May 2012 &
Nick Steele 29 May 2012

Test Sample Serial Number: 11120002

FCC Reference: 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

Environmental Conditions:

Temperature (°C): 27 to0 29
Relative Humidity (%): 3910 35
Note(s):

1.

A signal generator was connected to the input port of the EUT using a suitable RF cable. The signal
generator was located outside the anechoic chamber. The RF output of the repeater was terminated into
a suitable 50 Ohm load. The signal generator was set to output a CW signal at the maximum input level
for the EUT in accordance with FCC KDB Tracking Number 164446. Pre-scans were performed with the
signal generator frequency set to the top channel of the GSM 1900 uplink (1909.8 MHz) and GSM 1900
downlink (1989.8 MHz) bands.

For any emissions found, final measurements were performed on bottom, middle and top channels. The
input signal was increased by a further 10 dB and the emissions re-measured. In all cases the emission
level was not increased. The emission levels recorded in this report were verified by substitution.

The uplink and downlink amplifier pass-bands are shown on the 30 MHz to 1 GHz and 1 GHz to 4 GHz
plots.

All emissions shown on the pre-scan plots were investigated and found to be >20 dB below the limit or
ambient. The emission shown was the highest recorded and was consistent for all channels.

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)

Results: Uplink / Bottom Channel (1850.2 MHz)

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
Results: Uplink / Middle Channel (1879.8 MHz)
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
Results: Uplink / Top Channel (1909.8 MHz)
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
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Transmitter Out of Band Radiated Emissions (continued)
Results: Uplink / Top Channel (1909.8 MHz)
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-10 dBm 4.00000000 GHz ~ SWT 7.5 ms Unit dBm -10 dBm 4.28056112 GHz swt 5 ms unit dBm
-1y
| b1 -1 dB | D1 -19 dBm A ERFCSEY 4648 B
4.28056112 GHz|
-2q RN =5(-04 dBn
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Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
Title: 87376JD01 Title: 873761001
[Comment A: RADIATED SPURIOUS EMISSIONS [Comment A: RADIATED SPURIOUS EMISSIONS
pate: 28_MAY.2012 17:36:37 Date: 28_MAY.2012 17:18:51
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Transmitter Out of Band Radiated Emissions (continued)

Results: Uplink / Top Channel (1909.8 MHz)

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi -50.50 dBm VBW 3 MHz Ref Lvi -52.69 dBm VBW 3 WMHz
-10 dBm 6.74949900 GHz SWT 11.5 ms Unit dem -10 dBm 8.23797595 GHz SWT 27 ms Unit dBm
- -1
D1 -13 dBm D1 -19 dBm
-2 -2(]
-3 -3(]
-4¢
T 1
-5 -5(]
WMMWWVWM
-6 ~6Ch bkl fomAMA AN
E -7q
-8(]
—o -9(]
- -10(|
—11 ~11dl
Start 6 GHz 200 MHz/ Stop 8 GHz Start 8 GHz 475 MHz/ Stop 12.75 GHz
Title: 87376001 Title: 87376JD01
[Comment A: RADIATED SPURIOUS EMISSIONS Comment A: RADIATED SPURIOUS EMISSIONS
pate: 28_MAY.2012 17:12:37 Date: 28.MAY.2012 16:55:08
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl -49.95 dBm VBW 3 MHz Ref Lvi -50.60 dBm vBw 3 MHz
-10 dBm 17.67384770 GHz swT 30 ms Unit dBm -10 dBm 18.58116232 GHz SWT 11.5 ms Unit dBm
- -1
|01 -14 dB |01 -19 dBm

-6(

-10(

-11cl
Stop 20 GHz

11
Start 12.75 GHz 525 MHz/ Stop 18 GHz Start 18 GHz 200 MHz/
Title: 87376JD01 Title: 873763001
Comment A: RADIATED SPURIOUS EMISSIONS Comment A: RADIATED SPURIOUS EMISSIONS
pate: 28.MAY.2012 16:46:24 pate: 28.MAY.2012 16:38:42

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

Results: Uplink / Bottom Channel (1930.2 MHz)

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
Results: Uplink / Middle Channel (1959.8 MHz)
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
Results: Uplink / Top Channel (1989.8 MHz)
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
4279.995 -44.7 -13.0 31.7 Complied
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Transmitter Out of Band Radiated Emissions (continued)
Results: Downlink / Top Channel (1989.8 MHz)
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Transmitter Out of Band Radiated Emissions (continued)

Results: Downlink / Top Channel (1989.8 MHz)
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Comment A: RADIATED SPURIOUS EMISSIONS
Date: 28.MAY.2012 16:34:58

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

Test Summary:

Test Engineer: Patrick Jones Test Dates: 29 May 2012 to
02 August 2012

Test Sample Serial Number: 11120002

FCC Reference: 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): 251028
Relative Humidity (%): 41 to 45
Note(s):

1. A signal generator was connected to the input port of the EUT using a suitable RF cable. The RF output
of the repeater was connected to a spectrum analyser via suitable cables and attenuators. The cables
and attenuators were calibrated before use and the RF level offset was incorporated into the
measurements. The signal generator was set to output a modulated signal according to the technology
under test on the bottom or top channel at the maximum input level for the EUT.

2. The filters corresponding to the top and bottom of the band were activated for this test.
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TEST REPORT

VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: GMSK / Uplink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

1850

-22.3

-13.0

9.3

Complied

1910

-29.5

-13.0 16.5 Complied
Marker 1 (110 RBW 3 Kz RF Att 20 db Marker 1 (111 RBH 3 Kz RF Att 20 dB
Ref Lvl 2227 dBn VBW 10 kHz Ref Ll 28.54 dBm VW 1D kHz
30 dBn 1.85000000 GHz  SWT 560 ms  Unit B 30 dBn 1.31000000 GHz ST 560 ms  Unit dBn
30, 3
203 B Offeht . 203 B Offsht Vil o 54 o]
1.91000p00 GHz
L} by
10] 1
N
10 / - \
o1 —13 e r [o1 f ) \
Wil w%
- YWY it V] thesh
Z
pta] ‘ Fi F1 WW‘W
_l | 70l |
Center 1.84955 GHz 200 kHz/ Span 2 MHz Center 1.8105 GHz 200 kHz/ Span 2 MHz
[ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE |Comment A: BAND EDGE
ate: Z_EI.MAY 2012 13:54:25 Pate: Q_S.MAY 2012 14:00:56
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: 8-PSK / Uplink

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

1849.981 -24.5 -13.0 11.5 Complied

1850.000 -28.2 -13.0 15.2 Complied

1910.000 -29.4 -13.0 16.4 Complied

1910.025 -27.1 -13.0 14.1 Complied

Marker 1 [11] RN 3 kHz  RF Att 20 oB Marker 2 [11] RN 3 kHz  RF Att 20 oB
@Ref Lv -28.21 dBn  VBW 10 kHz @Ref Lv -27.08 dBm  VBW 10 kHz
30 dBm 1.85000000 GHz ~ SKT 580 ms Unit B 30 dBn 1.91002505 GHz ~ SWHT 560 ms Unit B
30, 3

20.3 pB Offsgt MU -28|.21 Bl g 20.3 @B Offspt v2 (Tt -27.08 Bl g

1.85000000 GHz| 1.91002605 GHz|

VZITTTT —2453 dBn| VTITTIT 2939 dBn|

1.849398086 GHz| 1.91000p00 GHz|

: ﬂm f 1
43 1 1

[
-
Eaalll

. s MNM’MH B e

b 2 s
‘ . ) At A gl
0 | 0 |
Center 1.84355 Gtz 200 khz/ Span 2 MHz Center 1.8105 GHz 200 khz/ Span 2 Iz
ritie: 873760001 ritle: 873760001
Fonment A: BAND EDGE Comment a: BAND EDGE
5 te: 29.MAY 2012 13:56:50 bate: 29.MAY 2012 13:59:19
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Transmitter Band Edge Conducted Emissions (continued)

Results: CDMA / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -55.6 -13.0 42.6 Complied
1910 -58.7 -13.0 457 Complied
£ Marker 1 [T1] RBUW 20 kHz RF Att 20 dB Marker 1 [T1] RBUW 20 kHz RF Att 20 dB
Ref Lvl -55.57 dBm VBUW 20 kHz @Ref Lvl -58.66 dBm VBUW 20 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SHT 10 s Unit dBm
° 20.3 @B Dffset 20.3 @B Offset
A A
10 10}
/ N A
-10] 1
B4 13] dB /{ fBder- 13 dB \\
E
] ™
HJJ
-7
i 1 T
I I
Center 1.84955 GHz 400 kHz/ Span 4 MHz Center 1.9105 GHz 400 kHz/ Span 4 MHz
[ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 29.MAY 2012 14:18:02 Date: 29.MAY 2012 14:09:50
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Transmitter Band Edge Conducted Emissions (continued)
Results: WCDMA / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -53.3 -13.0 40.3 Complied
1910 -44.0 -13.0 31.0 Complied
Marker 1 [T1] ﬁu 50 kHz RF Att 10 dB Marker 1 [T1] ﬁu 50 kHz RF Att 10 dB
@Ref Lvl -53.29 dBn VBY 50 kHz @Ref Lvl -43.97 dBm VBH 50 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SWT 10 s Unit dBm
° 20.3 @B Offsgt 20.3 @B Offsgt
A A
10} 1
/‘_/ﬁww Uu—v\
_1g -10
Bl 3 dBr / B4 13| dbi
N |
N —u )
-7l
F2
Fl Fl
0
Center 1.85 GHz 400 kHz/ Span 4 MHz Center 1.91 GHz 400 kHz/ Span 4 MHz
[ritle: B87376JD01 Title: B7376JD01
Fomment A: BAND EDGE [Comment A: BAND EDGE
ate: 2_2.JUN.2EI12 13:50:07 Pate: 22.JUN.2012 14:00:55
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 1.4 MHz Bandwidth QPSK / Uplink

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

1850 -43.7 -13.0 30.7 Complied

1910 -47.3 -13.0 34.3 Complied

Marker 1 [T1] RBW 20 kHz RF Att 20 dB Marker 1 [T1] RBUW 20 kHz RF Att 20 dB
Ref Lv -43.74 dBm VBW 20 kHz Ref Lv -47.27 dBm VBW 20 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SWT 10 s Unit dBm
21 dB|Offset 21.1 @B Offset
A A
1 1
ISV WA |-

! f( \i -0 l( \l

| B 13 dBi ) \ B4 13| dBi } \

I =y T
o ) -

. ml
| |
a0l g0l
Center 1.85 GHz 400 kHz/ Span 4 MHz Center 1.91 GHz 400 kHz/ Span 4 MHz
[ritle: B7376 Title: B7376
Lomment A: BAND EDGE [Comment A: BAND EDGE
ate: 02.AUG.2012 14:14:03 Date: 02.AUG.2012 10:50:25
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 1.4 MHz Bandwidth 160AM / Uplink

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

1850 -45.5 -13.0 32.5 Complied

1910 -47.6 -13.0 34.6 Complied

Marker 1 [T1] ﬁu 20 kHz RF Att 20 dB Marker 1 [T1] ﬁu 20 kHz RF Att 20 dB
Ref Lvl -45.46 dBm VBW 20 kHz Ref Lvl -47.61 dBm VBW 20 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SWT 10 s Unit dBm
21 dB|Offset 21.1 @B Offset
A A
1 1
L~ e A

! l( ‘l 10 ‘{ \\

|- 13| dB } \ [Br- 13| dB } \

,7 |
| |
a0l g0l
Center 1.85 GHz 400 kHz/ Span 4 MHz Center 1.91 GHz 400 kHz/ Span 4 MHz
[ritle: B7376 Title: B7376
Fomment A: BAND EDGE [Comment A: BAND EDGE
ate: 02.AUG.2012 14:12:22 Date: 02.AUG.2012 10:48:58
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TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth 64QAM / Uplink
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -44.2 -13.0 31.2 Complied
1910 -46.6 -13.0 33.6 Complied

20 kHz RF Att 20 dB

¢ Marker 1 [T1] RBH 20 kHz  RF Att 20 dB Marker 1 [T1] RBH
Ref Lvl -44.20 dBn  VBM 20 khz Ref Lvl -46.62 dBm  VBW 20 khz
20 dBm 1.85000000 GHz ~ SWT 10 s Unit dBn 20 dBm 1.91000000 GHz  SWT 10 s Unit B
21 dB[0ffset 21.1 B Offsht
A A
10 10)
J PN
10 ( \ 1 I \
|-54x-13) dBy }J 1\ o413 dB }f l\
,7 L
F F
_a0 _80
Center 1.85 GHz 400 KkHz/ Span 4 MHz Center 1.81 BHz 400 kHz/ Span 4 MHz
ritle: 87376 it le: 87376
[onment A: BAND EDGE Comment A: BAND EDGE
ate: 02.0UG. 2012 14:10:55 pate: 02.0UG. 2012 10:47:52
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth QPSK / Uplink
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -38.4 -13.0 25.4 Complied
1910 -42.7 -13.0 29.7 Complied
@ Marker 1 [T1] RBUW 30 kHz RF Att 20 dB @ Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
Ref Lvl -3B.42 dBm VBW 30 kHz Ref Lvl -42.70 dBm VBUW 30 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SWT 10 s unit dBm
% 21 dB|Offset 0 21.1 @B Offsgt
A A
10| 10]
y { PN N A
10| I -t W\i
B 13 dBr { B34 13| dB \
-
v\f”w \
N r"‘/v_u_, B M AT
U \_m
_70] -70)
| |
-0l 80l
Center 1.85 GHz 400 kHz/ Span 4 MHz Center 1.91 GHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 13:40:22 Pate: 02.AUG.2012 10:40:25
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 3 MHz Bandwidth 16QAM / Uplink

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

1850 -37.7 -13.0 247 Complied

1910 -42.1 -13.0 291 Complied

£ Marker 1 [T1] RBW 30 kHz RF Att 20 dB Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
Ref Lvl -37.72 dBm VBUW 30 kHz Ref Lvl -42.12 dBm VBUW 30 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SHT 10 s Unit dBm
21 dB|Offset 21.1 @B Offset
A A

. | I

B4 13] dB [ fBder- 13 dB I

] )

\’_U\"—\r’\l—”‘u
g
=7
F F
_sal _80
Center 1.85 GHz 400 kHz/ Span 4 MHz Center 1.91 BHz 400 kHz/ Span 4 MHz

[[itle: B7376 Title: B7376
Lomnment A: BAND EDGE Comment A: BAND EDGE

ate: 02.AUG.2012 13:41:53 Date: 02.AUG.2012 10:41:50
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth 640AM / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -37.8 -13.0 24.8 Complied
1910 -40.6 -13.0 27.6 Complied
Marker 1 [T1] RBUW 30 kHz RF Att 20 dB Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
@Ref Lvl -37.84 dBm VBUW 30 kHz @Rsf Lvl -40.60 dBm VBUW 30 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SWT 10 s unit dBm
% 21 dB|Offset 0 21.1 @B Offsgt
A A
10| 10}
y
10| ‘f -t \
B 13 dBr { B34 13| dB \
0 AN Ya%a M
u/A,W/V “\WW\
& Ity
g
0 0
| |
-0l 80l
Center 1.85 GHz 400 kHz/ Span 4 MHz Center 1.91 GHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 13:43:10 Pate: 02.AUG.2012 10:43:14
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5 MHz Bandwidth QPSK / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -40.6 -13.0 27.6 Complied
1910 -46.6 -13.0 33.6 Complied

Marker 1 [

¢ RBW 50 kHz  RF Att 20 dB Marker 1 (111 RBW 50 kHz  RF At1 20 dB
Ref Lvl -40.60 dBn  VBW 50 kHz Ref Lvl -45.62 dBm  VBW 50 kHz
20 dBm 1.85000000 GHz  SWT 10 s B 20 cBn 1.91000000 GHz  SWT 10 Unit B
21 dB| Of feat 211 t
A A
U 10
10 / 1 \
l-54—13 dB: / IVE \
"] = RVaY
A
%MF\P—
-
F F
a0 a0
Center 1.85 GHz 400 khHz/ Span 4 MHz Center 1.81 GHz 400 khHz/ Span 4 MHz
ritle: 87376 Title: 87376
Fomment A: BAND EDGE Comment A: BAND EDGE
ate: 02.AUG. 2012 13:38:23 pate: 02.AUG.2012 10:34:42
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TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0

VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 5 MHz Bandwidth 16QAM / Uplink

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

1850 -43.7 -13.0 30.7 Complied
1910 -46.9 -13.0 33.9 Complied

Marker 1 [T1] RBW 50 kHz RF Att 20 dB Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvl -43.74 dBm VBUW 60 kHz Ref Lvl -46.94 dBm VBUW 60 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.81000000 GHz SWT 10 s Unit dBm
20, {if
21 dB|Offset 21.1 @B Offset
A A

|- 13 dB /! [HB#r 13| B

"\ M —
o 0
B B
-0l 80l
Center 1.85 GHz 400 kHz/ Span 4 Mz Center 1.81 GHz 400 kHz/ Span 4 Mz
ritie: 87376 ritle: 87376
Fonment a: BAND EDGE Fonment a: BAND EDGE
pate 02.AUG.2012 13:35:47 pate: 02.AUG.2012 10:33:20
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TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0

VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 5 MHz Bandwidth 640QAM / Uplink

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

1850 -42.1 -13.0 29.1 Complied

1910 -46.0 -13.0 33.0 Complied

£ Marker 1 [T1] RBW 50 kHz RF Att 20 dB Marker 1 [T1] RBUW 50 kHz RF Att 20 dB
Ref Lvl -42.12 dBm VBUW 50 kHz Ref Lvl -46.02 dBm VBUW 50 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SHT 10 s Unit dBm
21 dB|Offset 21.1 @B Offset
A A

B4 13] dB / fBder- 13 dB |

VA "
A P
-7
Fl Fl
_sal _gol
Center 1.85 GHz 400 KHz/ Span 4 MHz Center 1.31 GHz 400 KHz/ Span 4 MHz
ritle: 87376 Title: 87376
Comment A: BAND EDBE Comment A: BAND EDBE
ate: 02.AUG. 2012 13:34:26 pate: 02.AUG. 2012 10:31:25
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth OPSK / Uplink

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

1850 -46.3 -13.0 33.3 Complied
1910 -48.7 -13.0 35.7 Complied

Marker 1 [T1] RBH 100 kHz  RF Att 20 dB Marker 1 [T1] RBH 100 kHz  RF Att 20 dB
Ref Lvl -46.32 dBn  VBW 100 kHz Ref Lvl -48.72 dBm  VBW 100 khHz
20 dBm 1.85000000 GHz  SWT 10s Unit B 20 dBn 1.91000000 GHz ~ SHT 10 s Unit dBn
20 0
21 dB[0ffset 21.1 B Offspt
A A
10) 10)
0)
10| / 1 \\
813 B } 8413 B \
’\-\—’\x/\\
N R AL
1 70
F F
_anl _80
Center 1.85 GHz 800 kHz/ Span 8 MHz Center 1.81 GHz 800 kHz/ Span 8 MHz
ritle: 87376 it le: 87376
Conment A: BAND EDGE Comment A: BAND EDGE
pate: 02.AUG. 2012 13:28:11 pate: 02.0UG. 2012 10:25:03
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth 160QAM / Uplink

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

1850 -46.0 -13.0 33.0 Complied

1910 -49.5 -13.0 36.5 Complied

£ Marker 1 [T1] RBW 100 kHz RF Att 20 dB Marker 1 [T1] RBUW 100 kHz RF Att 20 dB
Ref Lvl -46.02 dBm VBUW 100 kHz Ref Lvl -49.54 dBm VBUW 100 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SHT 10 s Unit dBm
21 dB|Offset 21.1 @B Offset

B4 13] dB [ fBder- 13 dB |

AV =N R
=7
Fl Fl
Center 1.85 GHz 800 kHz/ Span B MHz Center 1.91 BHz 800 kHz/ Span B MHz
[[itle: B7376 Title: B7376
Lomnment A: BAND EDGE Comment A: BAND EDGE
ate: 02.AUG.2012 13:23:32 Date: 02.AUG.2012 10:26:34
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 10 MHz Bandwidth 64QAM / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -46.3 -13.0 33.3 Complied
1910 -50.0 -13.0 37.0 Complied
Marker 1 [T1] RBUW 100 kHz RF Att 20 dB Marker 1 [T1] RBUW 100 kHz RF Att 20 dB
@Ref Lvl -46.32 dBm VBUW 100 kHz @Ref Lvl -49.93 dBm VBUW 100 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SWT 10 s unit dBm
% 21 dB|Offset 0 21.1 @B Offsgt
A A
10) 10
0l \,\,\/\J\,\Mf\/\/vu\
10 T -t |
B 13 dBr } B34 13| dB \
(A A )
0 -
| |
-0l 80l
Center 1.85 GHz 800 kHz/ Span B MHz Center 1.91 GHz 800 kHz/ Span B8 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 13:30:23 Pate: 02.AUG.2012 10:29:00
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 15 MHz Bandwidth QPSK / Uplink

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

1850 -44.9 -13.0 31.9 Complied

1910 -46.0 -13.0 33.0 Complied

1910.433 -44.9 -13.0 31.9 Complied

< Marker 1 (111 RBW 200 kHz  RF Att 20 dB Marker 1 (117 RBW 200 Kz RF Att 20 dB
Ref Lvl -44.34 dBn  VBW 200 kHz Ref Lvl -46.02 dBm  VBW 200 kHz
20 dBm 1.85000000 GHz ~ SWT s Unit B 20 dBm 1.91000000 GHz ~ SWT 10s  Unit B
21 dB| Of feet . 21.1 BB Offskt Vil ~at] 02 dor]
1.91000P00 GH]
9 ! I [TTTT —22[ 97 G
~ 1.91043p87 GH]
D \ V
10 / \/ 10 \/ \
[-5-13 a8 [t 3] B

1N}

Ia )
| "] N
o0
=7
B B
sl 80
Center 1.85 GHz 1.6 MHz/ Span 16 MHz Center 1.81 GHz 1.6 MHz, Span 16 MHz
ritle: B7376 Title: B7376
Comment A: BAND EDGE |Comment A: BAND EDGE
ate: 02.AUG.2012 13:22:53 Pate: 02.AUG.2012 10:21:41
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 15 MHz Bandwidth 16QAM / Uplink

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

1850 -42.1 -13.0 201 Complied
1910 -46.0 -13.0 33.0 Complied

Marker 1 [T1] RBW 200 kHz RF Att 20 dB Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl -42.12 dBm VBUW 200 kHz Ref Lvl -46.02 dBm VBUW 200 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.81000000 GHz SWT 10 s Unit dBm

21 dB|Offset

0
21.1 @B Offs

i Va /A W

[[V]V Y ALV VYT

|- 13 dB / [HB#r 13| B

J\,\/\j\/\/w
N~ T\
\va I~ |
_70) _70)
Fl Fl
-80l _gol
Center 1.85 GHz 1.6 MHz/ Span 16 MHz Center 1.91 GHz 1.6 MHz/ Span 16 MHz
ritle: 87376 Title: 87376
Comment A: BAND EDGBE Comment A: BAND EDBE
pate: 02.AUG. 2012 13:21:30 pate: 02.AUG. 2012 10:18:55
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TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0

VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 15 MHz Bandwidth 640AM / Uplink

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

1850 -41.4 -13.0 284 Complied

1910 -46.3 -13.0 33.3 Complied

£ Marker 1 [T1] ﬁu 200 kHz RF Att 20 dB Marker 1 [T1] RBUW 200 kHz RF Att 20 dB
Ref Lvl -41.41 dBm VBUW 200 kHz Ref Lvl -46.32 dBm VBUW 200 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SHT 10 s Unit dBm
21 dB|Offset 21.1 @B Offset
A A
1 10}
10 / \/ 1 V\’\ \/ \
B4 13] dB / fBder- 13 dB \

/\/\’\/—/u\/\[
Mo~
-
F F
a0 a0
Center 1.85 GHz 1.6 Mz, Span 16 MHz Center 1.81 GHz 1.6 Mz, Span 16 MHz
ritle: 87376 Title: 87376
Fomment A: BAND EDGE Comment A: BAND EDGE
ate: 02.AUG.2012 11:11:41 pate: 02.AUG.2012 10:18:14

Page 142 of 173 RFI Global Services Ltd




TEST REPORT

VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 20 MHz Bandwidth OPSK / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -45.7 -13.0 32.7 Complied
1910 -52.6 -13.0 39.6 Complied
1910.621 -51.5 -13.0 38.5 Complied
? Marker 1 (111 RBH 200 Kz RF At 20 0B @ Marker 1 (111 RBH 200 Kz RF At 20 0B
Ref Lvl -45.74 dBm VBUW 200 kHz Ref Lvl -52.64 dBm VBUW 200 kHz
20 dBm 1.85000000 GHz SWT 10 s Unit dBm 20 dBm 1.91000000 GHz SHT 10 s Unit dBm
g 21 dB[Offset A 21.1 §B Offsgt V|71 -52.64 B gy
1.51000000 GHz
10 10 TTTT 515 BN
1.91062)124 GHz
T TATATATAY
71”«9—1—13 dBi i o ~D-1—13udB v v M \\
VAN, A% \ 2
™ \)\N—-\,—vw
=7
F F
r—— 2 MHz, Span 20 Mz e 2 MHz/ Span 20 MHz
ritie: 87376 it le: 87376
Fonment A: BAND EDGE Fonment a: BAND EDGE
ate: 02.AUG.2012  10:55:43 b te : 02.AUG.2012 10:00:58
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VERSION

4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 20 MHz Bandwidth 160QAM / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1850 -45.7 -13.0 32.7 Complied
1910 -49.5 -13.0 36.5 Complied
1910.782 -48.0 -13.0 35.0 Complied

7 Tarker 1 1710 REW 200 kMz  RF Att 20 db
Ref Lvl -45.74 dBm VBW 200 kHz
20 dBn 1.85000000 GHz ~ SWT 10 s Unit 8n
{of
21 dB|Offset
A
10}
-10]
[o4r13 B {’ ki
"
L~
-
q
-a0l
Center 1.85 GHz 2 MHz/ Span 20 MHz
ritle: B7376
Comment A: BAND EDGE
ate: 02.AUG.2012 10:59:26

Marker 2 (111 RBW 200 kHz  RF Att 20 dB
Ref Lvl -47.95 dBm  VBW 200 kHz
20 dBn 1.91078156 GHz  SWT 10s  Unit Bn
21.1 ¢B Offspt v2([T1] -47.96 dBn|
1.91078156 GHz,
! VTITTTT —79)54 a8
1.91000p00 GHz,
SAL A I
1 \/ / \ \V/ \/
o4 13] By \
2
A
MJ_LL
-7
E
a0
Center 1.81 GHz 2 MHzs Span 20 HHz
ritle: 87376

[Comment A: BAND EDGE
Date: 02.AUG.2012 10:03:00

Page 144 of 173

RFI Global Services Ltd




TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0

VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 20 MHz Bandwidth 640QAM / Uplink

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

1847.615 -43.3 -13.0 30.3 Complied

1850 -45.5 -13.0 32.5 Complied

1910 -47.6 -13.0 34.6 Complied

< Marker 1 (111 RBW 200 kHz  RF Att 20 dB Marker 1 (117 RBW 200 Kz RF Att 20 dB
Ref Lvl -45.46 dBn  VBW 200 kHz Ref Lvl -47.51 dBm  VBW 200 kHz
20 dBm 1.85000000 GHz ~ SWT s Unit B 20 dBm 1.91000000 GHz ~ SWT s Unit B
20,
21 dB| Of feet Vi1 T e 21.1 BB Offskt .
1.85000000 GHz]
9 I [TTTT —233T o8N !
1.84761533 GH
] N ~ f\\/‘ \/m ~
1) /\/ \/ \/ / -10) / \ \/ \/
[-o-13 a8 [t 13] a8

\/_/ \Y \_\/_/\
W\J\_\_\_\n
&0
-7
| |
_aol 80
Center 1.85 GHz 2 MHz/ Span 20 MHz Center 1.91 GHz 2 MHz/ Span 20 MHz
[ritle: 87376 Title: 87376
Fomment A: BAND EDGE [Comment A: BAND EDGE
ate: 02.AUG.2012 11:02:07 Date: 02.AUG.2012 10:14:14
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TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0

VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: GMSK / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -23.4 -13.0 10.4 Complied
1990 -27.5 -13.0 14.5 Complied
£ Marker 1 [T1] RBUW 3 kHz RF Att 20 dB Marker 1 [T1] RBUW 3 kHz RF Att 20 dB
Ref Lvl -23.41 dBm VBUW 10 kHz @Ref Lvl -27.52 dBm VBUW 10 kHz
30 dBm 1.93000000 GHz SWT 560 ms Unit dBm 30 dBm 1.99000000 GHz SHT 560 ms Unit dBm
20.3 @B Dffset 20.3 @B Offset
A A
10] | 1 |
o
|01 -13[ dB // 1\ [0t —/‘3 dBi ]\
.
L A
M A
&0l Al \/\QIMA/\W\.Nu
oL g Y i i A AR FRPETIY
_70l -70
Center 1.9295 GHz 200 kHz/ Span 2 MHz Center 1.9905 GHz 200 kHz/ Span 2 MHz
[ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 29.MAY 2012 15:17:34 Pate: 29.MAY 2012 15:15:36
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: 8-PSK / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1929.991 -25.8 -13.0 12.8 Complied
1930.000 -29.7 -13.0 16.7 Complied
1990.000 -28.5 -13.0 156.5 Complied
1990.021 -26.0 -13.0 13.0 Complied
@ Marker 2 [T1] RBUW 3 kHz RF Att 20 dB @ Marker 2 [T1] RBUW 3 kHz RF Att 20 dB
Ref Lvl -25.83 dBm VBUW 10 kHz Ref Lvl -26.02 dBm VBUW 10 kHz
30 dBm 1.828939098 GHz SWT 560 ms Unit dBm 30 dBm 1.88002104 GHz SWT 560 ms Unit dBm
M 20.3 @B Dffsgt M 20.3 @B Offset
A A
20|
10) [/\JJ]W 1 P L
U I | |
71”431 -13{ dB £ ‘ﬁ'\ - o1 ]'—1’3 dB |
J \ : \
2 2
1 1Ll
L AN
-60) WM'M / ‘\A’W‘M\Au“
WM"\#“W o o WWWW\A“WM
. I 70 !
mEenter‘ 1.9285 GHz 200 kHz/ Span 2 MHz § Center 1.8905 GHz 200 kHz/ Span 2 MHz
[ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 29.MAY 2012 15:19:16 Pate: 29.MAY 2012 15:21:06
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: CDMA / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -55.6 -13.0 42.6 Complied
1990 -56.5 -13.0 43.5 Complied
£ Marker 1 [T1] RBUW 20 kHz RF Att 20 dB Marker 1 [T1] RBUW 20 kHz RF Att 20 dB
Ref Lvl -55.57 dBm VBUW 20 kHz @Ref Lvl -56.48 dBm VBUW 20 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SHT 10 s Unit dBm
° 20.3 @B Offset 20.3 @B Offset
A A
10 10}
A
. o
B4 13] dB fBder- 13 dB \
Jfrfﬂj - ]
/] -7
F1 F1
| I
Center 1.9295 GHz 400 kHz/ Span 4 MHz Center 1.9905 GHz 400 kHz/ Span 4 MHz
[ritle: B7376JD01 Title: B7376JD01
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 29.MAY 2012 15:09:58 Pate: 29.MAY 2012 15:11:57
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: WCDMA / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -52.0 -13.0 39.0 Complied
1990 -44.7 -13.0 31.7 Complied
Marker 1 [T1] ﬁu 50 kHz RF Att 10 dB Marker 1 [T1] ﬁu 50 kHz RF Att 10 dB
@Ref Lvl -52.04 dBm VBY 50 kHz @Ref Lvl -44 .68 dBm VBH 50 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.93000000 GHz SWT 10 s Unit dBm
° 20.8 @B Offsgt 20.8 @B Offsgt
A A
10} 1
/_/—’ﬁ’—\fw —
10| ~10 \
| B 13 dBi / B4 13| dbi
sl Jigmmu—é"" -
UL
-7l
F2 F:
Fl Fl
-
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.99 GHz 400 kHz/ Span 4 MHz
[ritle: B87376JD01 Title: B7376JD01
Fomment A: BAND EDGE [Comment A: BAND EDGE
ate: 2_2.JUN.2EI12 14:20:41 Pate: 22.JUN.2012 14:17:25
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth QPSK / Downlink

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

1930

-44.7

-13.0

31.7

Complied

1990 -44.0 -13.0 31.0 Complied
Marker 1 [T1] RBW 20 kHz RF Att 20 dB Marker 1 [T1] RBW 20 kHz RF Att 20 dB
Ref Lvl -44.68 dBm VBW 20 kHz Ref Lvl -43.97 dBm VBW 20 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SWT 10 s Unit dBm
21.1 @B Offset & 21.1 @B Offset
10] 1
U S
o ( \ o [ \
[ 413 dB j ‘\ [ty 13 dby }f \\
1 |
,7 |
F F
e
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.89 GHz 400 kHz, Span 4 MHz
[ritle: B7376 Title: B7376
Comment A: BAND EDGE |Comment A: BAND EDGE
ate: 02.AUG.2012 09:39:03 Pate: 01.AUG.2012 15:58:56
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth 160AM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -44.9 -13.0 31.9 Complied
1990 -44.9 -13.0 31.9 Complied
Marker 1 [T1] RBUW 20 kHz RF Att 20 dB Marker 1 [T1] RBUW 20 kHz RF Att 20 dB
@Ref Lvl -44.94 dBm VBUW 20 kHz @Rsf Lvl -44.94 dBm VBUW 20 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SHT 10 s unit dBm
% 21.1 @B Offsgt 0 21.1 @B Offsgt
A A
10| 10}
] e ]
0 I( \1 - f[ \\
B 13 dBr } \ B34 13| dB } \
r h|
L - |
| |
-0l 80l
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.99 GHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 039:37:23 Pate: 01.AUG.2012 16:05:21
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth 640AM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -43.1 -13.0 30.1 Complied
1990 -43.3 -13.0 30.3 Complied

£ Marker 1 [T1] RBW 20 kHz RF Att 20 dB Marker 1 [T11] RBW 20 kHz RF Att 20 dB
Ref Lvl -43.10 dBm VBW 20 kHz Ref Lvl -43.31 dBm VBW 20 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SWT 10 s Unit dBm
21.1 HB Dffset 21.1 @B Offset
A A
10| 10}
SR ey
-84 13 dBi }] 1\ B 13[ dB /I l\
! ml
=7
F F
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.399 GHz 400 kHz,/ Span 4 MHz
ITitle: B7376 Title: B7376
Comment A: BAND EDGE |Comment A: BAND EDGE
ate: 02.AUG.2012 09:35:37 pate: 01.AUG.2012 16:06:43
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth QPSK / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -42.7 -13.0 29.7 Complied
1990 -38.4 -13.0 25.4 Complied
Marker 1 [T1] RBUW 30 kHz RF Att 20 dB Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
@Ref Lvl -42.70 dBm VBUW 30 kHz @Rsf Lvl -38.42 dBm VBUW 30 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SWT 10 s unit dBm
% 21.1 @B Offsgt 0 21.1 @B Offsgt
A A
10| 10}
o (“M—H’W\/‘W/‘W \
10 T -t |
B 13 dBr } B34 13| dB \
P UV ™M '\”‘w_r'\r"\\l_n
<ot ] e
L —
_70 -70
| |
-0l 80l
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.99 GHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 09:27:41 Pate: 01.AUG.2012 16:13:46
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VERSION 4.0

ISSUE DATE: 05 NOVEMBER 2012

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth 16QAM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -40.5 -13.0 27.5 Complied
1990 -37.7 -13.0 247 Complied
£ Marker 1 [T1] RBUW 30 kHz RF Att 20 dB Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
Ref Lvl -40.45 dBm VBUW 30 kHz @Ref Lvl -37.72 dBm VBUW 30 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SHT 10 s Unit dBm
° 21.1 @B Dffset 21.1 @B Offset
A A
10 10}
1 [ . \
B4 13] dB /I fBder- 13 dB 1\
A o
p—
-7
| |
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.99 GHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 02.AUG.2012 039:28:39 Date: 01.AUG.2012 16:11:57
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth 64QAM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -41.6 -13.0 28.6 Complied
1990 -36.4 -13.0 23.4 Complied
Marker 1 [T1] RBUW 30 kHz RF Att 20 dB Marker 1 [T1] RBUW 30 kHz RF Att 20 dB
@Ref Lvl -41.538 dBm VBUW 30 kHz @Rsf Lvl -36.38 dBm VBUW 30 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SWT 10 s unit dBm
% 21.1 @B Offsgt 0 21.1 @B Offsgt
A A
10| 10}
q PIAAA AR
FA AP AT \
10 T -t |
B 13 dBr I B34 13| dB \
50 f\/f\r/ /\V\’/\'\f
o] i
0 -
| |
-0l 80l
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.99 GHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 039:23:58 Pate: 01.AUG.2012 16:10:44
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 5 MHz Bandwidth QPSK / Downlink

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

1930 -41.3 -13.0 28.3 Complied

1990 -45.2 -13.0 32.2 Complied

£ Marker 1 [T1] RBW 50 kHz RF Att 20 dB Marker 1 [T1] RBUW 50 kHz RF Att 20 dB
Ref Lvl -41.25 dBm VBUW 50 kHz Ref Lvl -45.20 dBm VBUW 50 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SHT 10 s Unit dBm
21.1 @B Dffset 21.1 @B Offset
A A

B4 13] dB I fBder- 13 dB

VNN
\“\/"J‘\/\/““'\—'\J—\\J/\Ju
=7
F F
_ed g0
Center 1.93 GHz 400 Kz Span 4 Mz Center 1.99 Gz 400 Kz, Span 4 Mz
ritie: 87376 ritle: 8737
Forment A: BAND EDGE Comment A: BAND EDGE
ate: 02.AUG.2012 09:25:37 pate: 01.AUG.2012 16:17:01
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5 MHz Bandwidth 16QAM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -42.1 -13.0 29.1 Complied
1990 -45.5 -13.0 32.5 Complied

Marker 1 (T1] RBH 50 kHz  RF Att 20 B Marker 1 (T1] REH RF Att 20 dB
Ref Lvl -42.12 dBn  VBW 5O kHz Ref Lvl -45.45 dBm VB
20 dBm 1.93000000 GHz  SWT 10s  Unit B 20 dBn 1.99000000 GHz  SWT Unit B
20 0
21.1 @B Offsgt 21.1 @B Offsgt
A A
10 1
g
10 i - ,\\
B 13 dBr / B34 13| dB \
A/ N
VNN AL Wand v A PANPND NP
1 =
F F
-80 _80
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.99 GHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 09:24:15 Pate: 01.AUG.2012 16:18:40
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 5 MHz Bandwidth 640AM / Downlink

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

1930 -39.3 -13.0 26.3 Complied

1990 -44.4 -13.0 31.4 Complied

£ Marker 1 [T1] RBW 50 kHz RF Att 20 dB Marker 1 [T1] RBUW 50 kHz RF Att 20 dB
Ref Lvl -39.31 dBm VBUW 50 kHz Ref Lvl -44 .44 dBm VBUW 50 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SHT 10 s Unit dBm
21.1 @B Dffset 21.1 @B Offset
A A

B4 13] dB [ fBder- 13 dB |

M’V\/\f\/"vw
k’“\_ﬂ
-7
Fl Fl
_sal _gol
Center 1.93 GHz 400 kHz/ Span 4 MHz Center 1.99 GHz 400 kHz/ Span 4 MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
ate: 02.AUG.2012 039:22:56 Date: 01.AUG.2012 16:22:03
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VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth OPSK / Downlink

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

1930 -49.1 -13.0 36.1 Complied

1990 -48.7 -13.0 35.7 Complied

Marker 1 (T1] RBW 100 kHz  RF Att 20 dB Marker 1 [T1] RBW 100 kHz  RF Att 20 dB

Ref Lvl -49.12 dBn VBW 100 kHz Ref Lvl -48.72 dBm VBW 100 kHz

20 dBm 1.83000000 GHz SWT 10 s Unit dBm 20 dBm 1.88000000 GHz SWT 10 s Unit dBm
20 0

21.1 @B Offsgt 21.1 @B Offset
) )

10 1
0
10 1 1 \

|- 13 dB B34 13| dB

T A AN NN L
10 0
Fl Fl
-0l 80l
Center 1.93 GHz 800 kHz/ Span B MHz Center 1.99 GHz 800 kHz, Span B MHz
[Title: 87376 Title: B7376
Lomment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 09:14:50 Pate: 01.AUG.2012 17:10:38
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 10 MHz Bandwidth 160QAM / Downlink

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

1929.655 -48.0 -13.0 35.0 Complied
1930 -48.3 -13.0 35.3 Complied
1990 -51.0 -13.0 38.0 Complied

£ Marker 1 [T1] RBW 100 kHz RF Att 20 dB Marker 1 [T1] RBW 100 kHz RF Att 20 dB

Ref Lvl -48.33 dBm VBUW 100 kHz @Ref Lvl -50.96 dBm VBUW 100 kHz

20 dBm 1.93000000 GHz SWT 10 s unit dBm 20 dBm 1.99000000 GHz SHT 10 s unit dBm

21.1 HB Offsgt viliT11 ~48).33 B e 21.1 §B Offset &
1.93000[000 GHz|
9 vI(ITTT —77]95 B t
1.92965[F31 GHz|
0 o
10 -10
[ 5413 a8 {’ o139 &b \
2
u
"™ \\_L\_"“’/\__""—‘_r\_r—\_r—\_l\_
-
-7l
Fl Fl
-80l -B0
Center 1.93 GHz 800 kHz, Span B8 MHz Center 1.89 GHz 800 kHz, Span B MHz
[ritle: B7376 Title: B7376
Fomment A: BAND EDGE [Comment A: BAND EDGE
ate: 02.AUG.2012 03:16:46 Pate: 01.AUG.2012 17:08:24
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VERSION 4.0

SERIAL NO: RFI-RPT-RP87376JD01A V4.0

ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 10 MHz Bandwidth 640AM / Downlink

Frequency Peak Level Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -48.3 35.3 Complied
1990 -48.0 35.0 Complied
Marker 1 [T1] RBUW 100 kHz RF Att 20 dB Marker 1 [T1] RBUW 100 kHz RF Att 20 dB
@Ref Lvl -48.33 dBm VBUW 100 kHz @Rsf Lvl -47.96 dBm VBUW 100 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SHT 10 s unit dBm
% 21.1 @B Offsgt 0 21.1 @B Offsgt &
10| 10}
y
10 =T \
B 13 dBr {( B34 13| dB \
»,
I AV Wy =y
_70 -70
| |
-0l 80l
Center 1.93 GHz 800 kHz/ Span B MHz Center 1.99 GHz 800 kHz/ Span B MHz
[ritle: 87376 Title: 87376
Comment A: BAND EDGE [Comment A: BAND EDGE
Pate: 02.AUG.2012 09:19:07 Pate: 01.AUG.2012 17:07:00
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TEST REPORT SERIAL NO: RFI-RPT-RP87376JD01A V4.0

VERSION 4.0 ISSUE DATE: 05 NOVEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 15 MHz Bandwidth QPSK / Downlink

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

1930 -40.3 -13.0 27.3 Complied
-44.7 -13.0 31.7 Complied

1990

£ Marker 1 [T1] RBW 200 kHz RF Att 20 dB Marker 1 [T1 RBUW 200 kHz RF Att 20 dB
Ref Lvl -40.30 dBm VBUW 200 kHz Ref Lvl -44 .68 dBm VBUW 200 kHz
20 dBm 1.93000000 GHz SWT 10 s Unit dBm 20 dBm 1.99000000 GHz SHT 10 s Unit dBm
21.1 @B Dffset 21.1 @B Offset
A A

HUAKAL RN

B4 13] dB (

=7

A
80 a0
Center 1.93 BHz 1.6 MHz/ Span 16 MHz Center 1.99 GHz 1.6 MHz/ Span 16 MHz
[[itle: B7376 Title: B7376
Lomnment A: BAND EDGE Comment A: BAND EDGE
ate: 02.AUG.2012 03:12:13 Date: 01.AUG.2012 17:14:51
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 15 MHz Bandwidth 16QAM / Downlink

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

1930 -411 -13.0 28.1 Complied

1990 -47.3 -13.0 34.3 Complied

Marker 1 [T1] RBW 200 kHz RF Att 20 dB Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl -41.08 dBm VBUW 200 kHz Ref Lvl -47.27 dBm VBUW 200 kHz
20 dBm 1.83000000 GHz SWT 10 s Unit dBm 20 dBm 1.88000000 GHz SWT 10 s Unit dBm
20, {if
21.1 @B Offsgt 21.1 @B Offset
A A
10| 1

| A T

|- 13 dB { [HB#r 13| B \

/\_f/ /‘\/\MM
o 0
F F
-0l 80l
Center 1.93 GHz 1.6 Mz, Span 16 MHz Center 1.99 GHz 1.6 Mz, Span 16 MHz
ritie: 87376 ritle: 87376
Fonment a: BAND EDGE Fonment a: BAND EDGE
pate 02.AUG.2012 03:10:58 pate: 01.AUG.2012 17:16:13
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 15 MHz Bandwidth 640AM / Downlink

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

1930 -40.3 -13.0 27.3 Complied

1990 -43.3 -13.0 30.3 Complied

¢ Marker 1 [T1] RBU 200 kHz  RF Att 20 dB Marker 1 [T1] RBW 200 kHz  RF Att 20 dB
Ref Lvl -40.30 dBm  VBW 200 kHz Ref Lvl -43.31 dBm  VBW 200 kHz
20 dBm 1.93000000 GHz  SWT 10 s Unit dBm 20 dBn 1.99000000 GHz ST 10 s Unit dBn
21.1 BB Dffspt viliT1) 40,30 dBn 21.1 B Offspt

1.93000[000 GHz|

N Ja
[TVV 7 VTV

fBder- 13 dB |

B4 13] dB

50 M AN
R
F F
_a0 _a0l
Center 1.93 GHz 1.6 MHz/ Span 16 MHz Center 1.89 GHz 1.6 MHzs Span 16 MHz

ritle: 87376 Title: 87376
Fonment A: BAND EDGE Comment A: BAND EDGE

ate: 02.AUG. 2012 09:03:06 pate: 01.AUG.2012 17:17:47
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 20 MHz Bandwidth OPSK / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1930 -46.9 -13.0 33.9 Complied
1990 -49.1 -13.0 36.1 Complied
1990.661 -45.7 -13.0 32.7 Complied
£ Marker 1 [T1] RBW 200 kHz RF Att 20 dB Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl -46.94 dBm VBW 200 kHz @Ref Lvl -49.12 dBm VBW 200 kHz
20 dBm 1.93000000 GHz SWT 10 s unit dBm 20 dBm 1.99000000 GHz SWUT 10 s unit dBm
ZD 21.1 HB Offsgt 21.1 §B Offset v |71 4912 B e
1.99000p00 GHz]
10) 1 Vo [TTT] =75 74 dBn|
1.99066[132 GHz]
) \/ \//\ AN \/
AN Y UV 4
[ 5413 dB I‘ o139 B l\
2
Yot .
|V T oA
=]
-7
F| F|
-a0l -B0
Center 1.93 GHz 2 MHz/ Span 20 MHz Center 1.89 GHz 2 MHz/ Span 20 MHz
[ritle: B7376 Title: B7376
Comment A: BAND EDGE |Comment A: BAND EDGE
ate: 02.AUG.2012 039:00:24 Pate: 02.AU6.2012 09:47:01
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 20 MHz Bandwidth 160QAM / Downlink

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

1930 -41.9 -13.0 28.9 Complied

1990 -47.3 -13.0 34.3 Complied

1990.782 -45.7 -13.0 32.7 Complied

” Marker 1 (T1] RBW 200 kHz  RF Att 20 db @ Marker 1 (111 RBW 200 kHz  RF Att 20 db
Ref Lvl ~41.94 dBn VBU 200 kHz Ref Lvl ~47.27 dBm  VBU 200 kHz
20 dBn 1.93000000 BHz  SWT s Unit B 20 dBn 1.93000000 GHz  SWT 10s  Unit oBn
271 5 orrett - 21.1 JiB Offstt Vi1 4727 B
1.99000p00 BHz
" ! vZITTT 75 7% e

1.98078|156 GHz|

JA\WA! JAN/AN

) YT | | Y
Y ] \

|- 13| dB [Br- 13| dB

| A A
60
-7
F F
_80 _a0
Center 1.93 GHz 2 MHz, Span 20 MHz Center 1.89 GHz 2 MHz/ Span 20 MHz
ritie: 87376 Title: 87376
Fonment A: BAND EDGE Comment A: BAND EDGE
ate: 02.AUG. 2012 09:02:06 pate: 02.AUG.2012 09:44:11
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 20 MHz Bandwidth 640AM / Downlink

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

1929.538 -41.3 -13.0 28.3 Complied
1930 -44.0 -13.0 31.0 Complied
1990 -44.9 -13.0 31.9 Complied

£ Marker 1 [T1] RBW 200 kHz RF Att 20 dB ® Marker 1 [T1] RBW 200 kHz RF Att 20 dB

Ref Lvl -43.97 dBm VBW 200 kHz Ref Lvl -44 .94 dBm VBW 200 kHz

20 dBm 1.93000000 GHz SWT 10 s unit dBm 20 dBm 1.99000000 GHz SWUT 10 s unit dBm

ZD 21.1 HB Offsgt v 711 4397 B e 21.1 §B Offset &
1.93000p000 GHZ|
19 OITTTT —T1[75 B E
1.92953p) GH,
, A v/” i AN/}
MV VT
[ 5413 dB )f o139 B '\
J |
N
VAN SV AT
-
-7l
F| F|
-a0l —g0l
Center 1.93 GHz 2 MHz/ Span 20 MHz Center 1.89 GHz 2 MHz/ Span 20 MHz
[ritle: B7376 Title: B7376
Comment A: BAND EDGE |Comment A: BAND EDGE
ate: 02.AUG.2012 039:04:36 Pate: 01.AUG.2012 17:20:19
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5.4. Test Results: 3GPP TS 36.143 V10.3.0 Clause 11

5.4.1. Input Intermodulation

Test Summary:

Test Engineer: Patrick Jones Test Date: 25 October 2012 to
26 October 2012

Test Sample Serial Number: 12050004

3GPP Reference: TS 36.143 V10.3.0, Clause 11.

Test Method Used: As detailed in TS 36.143 V10.3.0, Clause 11, also referencing FCC

Enquiry Response 792557

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 42
Note(s):

1.

Downlink tests: Two CW signals, one of which is at a varying offset from the first channel in the pass
band depending on the technology being tested, were mixed through a suitable combining circuit. The 3¢
order intermodulation product (F2-(2xF1)) = 881.5 MHz or (F2-(2xF1)) = 1960 MHz, which is the centre
of the respective pass bands. The signal generator levels were adjusted to be -40.0 dBm at the repeater
input.

Uplink tests: Two CW signals, one of which is at a varying offset from the first channel in the pass band
depending on the technology being tested, were mixed through a suitable combining circuit. The 3"
order intermodulation product (F2-(2xF1)) = 836.6 MHz or (F2-(2xF1)) = 1880 MHz, which is the centre
of the respective pass bands. The signal generator levels were adjusted to be -40.0 dBm at the repeater
input.

TS 36.143 V10.3.0, Clause 11 states that the power in the centre of the pass band shall not increase by
more than 11.2 dB. The highest power increase shown in the results tables below is 0.6 dB resulting in a
worst case margin of 10.6 dB therefore the EUT was fully compliant.

Results: 850 Band / Downlink / WCDMA (offset 3.5 MHZz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
867.9 2617.4 1.0 -40.0 0.3

Results: 850 Band / Downlink / CDMA (offset 1.25 MHz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
868.45 2618.41 1.0 -40.0 0.2
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Input Intermodulation (continued)
Results: 850 Band / Downlink / LTE (offset 1.0 MHZz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
868.7 2618.9 1.0 -40.0 04

Results: 850 Band / Uplink / WCDMA (offset 3.5 MHz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHZ) (dBm) (dB)
822.9 2482 .4 1.0 -40.0 0.2

Results: 850 Band / Uplink / CDMA (offset 1.25 MHZz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
823.45 2483.41 1.0 -40.0 0.6

Results: 850 Band / Uplink / LTE (offset 1.0 MHZz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
823.7 2483.9 1.0 -40.0 0.5

Results: 1900 Band / Downlink / WCDMA (offset 3.5 MHZz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
1928.9 5817.8 1.0 -40.0 0.2

Results: 1900 Band / Downlink / CDMA (offset 1.25 MHZz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
1930.0 5820.0 1.0 -40.0 0.1
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Input Intermodulation (continued)

Results: 1900 Band / Downlink / LTE (offset 1.0 MHZz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
1929.7 5819.4 1.0 -40.0 0.1
Results: 1900 Band / Uplink / WCDMA (offset 3.5 MHZz)
Increase of Power in the Operating Band (dBm)
Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
1848.9 5577.8 1.0 -40.0 0.1
Results: 1900 Band / Uplink / CDMA (offset 1.25 MHZz)
Increase of Power in the Operating Band (dBm)
Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
1850.0 5580.0 1.0 -40.0 0.0
Results: 1900 Band / Uplink / LTE (offset 1.0 MHZz)
Increase of Power in the Operating Band (dBm)
Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MHz) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
1849.7 5579.4 1.0 -40.0 0.1
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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% 10.27 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% 1+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)

A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 09 Oct 2012 12

A1555 | Attenuator Weinschel 6 L8652 04 Apr 2013 12

A1818 | Antenna EMCO 3115 00075692 09 Oct 2012 12

A1830 | Pulse Limiter Rohde & Schwarz | ESH3-Z2 100668 25 Feb 2013 12

A1834 | Attenuator Hewlett Packard 8491B 10444 29 Jan 2013 12

A1998 | Attenuator Huber & Suhner 6820.17.B 07101 03 Apr 2013 12

A1999 | Attenuator Huber & Suhner 6820.17.B 07101 04 Apr 2013 12

A2064 | Coaxial Atlantic ACC-20010- 110714728 Calibrated -
Circulator SF-SF-SF before use

A2065 | Coaxial Atlantic ACC-20010- 110714729 Calibrated -
Circulator SF-SF-SF before use

A2068 | Coaxial Atlantic ACC-20040- 110714732 Calibrated -
Circulator SF-SF-SF before use

A2069 | Coaxial Atlantic ACC-20040- 80701482 Calibrated -
Circulator SF-SF-SF before use

A2070 | Coaxial Atlantic ACC-20060- 80208454 Calibrated -
Circulator SF-SF-SF before use

A2181 | Coaxial Atlantic ACC-20130- 120409229 Calibrated -
Circulator SF-SF-SF before use

A227 Power Divider | Suhner Electronics | 4901/01/A None Calibrated -

Ltd before use

A253 Antenna Flann Microwave 12240-20 128 09 Oct 2012 12

A254 Antenna Flann Microwave 14240-20 139 09 Oct 2012 12

A255 Antenna Flann Microwave 16240-20 519 09 Oct 2012 12

A256 Antenna Flann Microwave 18240-20 400 09 Oct 2012 12

A436 Antenna Flann 20240-20 330 09 Oct 2012 12

A553 Antenna Chase CBL6111A 1593 15 Feb 2013 12

A649 LISN Rohde & Schwarz | ESH3-Z5 825562/008 | 19 Apr 2013 12

EO13 Environmental | Sanyo MTH-4200PR None 10 Aug 2012 12
Chamber

G017 | Signal Rohde & Schwarz | SMH 863 771/023 | 13 Jun 2013 24
Generator

G0543 | Amplifier Sonoma 310N 230801 13 Jul 2012 3

K0001 | 5m RSE Rainford EMC N/A N/A 31 Aug 2012 12
Chamber

K0002 | 3m RSE Rainford EMC N/A N/A 09 Oct 2012 12
Chamber

L1070 | Vector Signal | Rohde & Schwarz | SMBV100A 257568 27 Jan 2013 12
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RFI Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval

Due (months)

Generator

M1124 | Spectrum Rohde & Schwarz | ESI26 100046K 29 Jun 2012 12
Analyser

M1229 | Digital Fluke 179 87640015 18 Jun 2013 12
Multimeter

M1242 | Spectrum Rohde & Schwarz | FSEM30 845986/022 | 12 Dec 2012 12
Analyser

M1249 | Thermocouple | Fluke 52l 88800049 30 Mar 2013 12

M1273 | Test Receiver | Rohde & Schwarz | ESIB 26 100275 03 Feb 2013 12

M1379 | Test Receiver | Rohde & Schwarz | ESIB 7 100330 20 Sep 2012 12

M1449 | Signal Rohde & Schwarz | SMIQ03B 100176 07 Mar 2013 12
Generator

M1630 | Test Receiver | Rohde & Schwarz | ESU40 100233 13 Jan 2013 12

M200 | Power Divider | Narda 4313C-4 10019 Calibrated -

before use

M259 | Signal Rohde & Schwarz | SME-03 827758/021 | Calibrated -
Generator before use

M260 | Signal Rohde & Schwarz | SMP-02 829076/008 | 14 Jun 2013 12
Generator

NB In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
test equipment was within the previous or current calibration period on the date of testing.
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