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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:

47CFR27

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2012:
Part 27.50(d), Part 27.50(c), Part 27.53(g), Part 27.53(h), Part 27.54 Subpart C
(Public Mobile Services)

Specification Reference:

47CFR15.107

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2012:
Part 15 Subpart B (Unintentional Radiators) - Sections 15.107

Specification Reference:

3GPP TS 36.143 V10.3.0 (2012-03)

Specification Title:

3rd Generation Partnership Project; Technical Specification Group Radio
Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); FDD
repeater conformance testing (Release 10)

Site Registration:

FCC: 209735

Location of Testing:

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

Test Dates:

04 July 2012 to 30 October 2012
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2.2. Summary of Test Results

FCC Reference

(47CFR) Measurement Result
Part 27- Band 13

15.107(a) AC Conducted Spurious Emissions )
Part 2.1046(a)/27.50(b)(4)/ Transmitter Conducted Output Power 9
27.50(b)(10)

Part 27.54 Frequency Stability (Temperature & Voltage variation) V)
Part 2.1049 Transmitter Occupied Bandwidth )
Part 2.1051/27.53(c) Transmitter Conducted Emissions )
Part 2.1053/27.53(c) Transmitter Out of Band Radiated Emissions )
Part 2.1051/27.53(c) Transmitter Band Edge Conducted Emissions )
Part 27- Band 4

15.107(a) AC Conducted Spurious Emissions )
Part 2.1046(a)/27.50(d)(4)/ Transmitter Conducted Output Power D
27.50(d)(2)(B)

Part 27.50(d)(5) Transmitter Peak-To-Average Ratio V)
Part 27.54 Frequency Stability (Temperature & Voltage variation) V)
Part 2.1049 Transmitter Occupied Bandwidth )
Part 2.1051/27.53(h) Transmitter Conducted Emissions )
Part 2.1053/27.53(h) Transmitter Out of Band Radiated Emissions @
Part 2.1051/27.53(h) Transmitter Band Edge Conducted Emissions <
3GPP Reference Measurement Result
(TS 36.143 vV10.3.0)

Clause 11 Input Intermodulation @

Key to Results

@D - Complied Q- Did not comply

Page 6 of 124

RFI Global Services Ltd trading as UL




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP88033JD01A V3.0

ISSUE DATE: 12 DECEMBER 2012

2.3. Methods and Procedures

Reference: ANSI/TIA-603-C-2004

Title: Land Mobile Communications Equipment, Measurements and performance
Standards

Reference: ANSI C63.4 (2009)

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 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 Items

Reference Date:

11 October 2012

Title:

FCC Response to Enquiry 792557

Reference Date:

10 December 2012

Title:

FCC Response to Enquiry 452338

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.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name:

D-MINI-2107U-2017

Model Name or Number: 400AD60000
Serial Number: 11120002
Hardware Version Number: 3.4.4.4A

Software Version Number:

B010007.AAEE0009.4020000.0

FCC ID:

NEODMINI2107U2017

Brand Name:

D-MINI-2107L-2017

Model Name or Number: 400AD60000
Serial Number: 11120003
Hardware Version Number: 3.4.4.4A

Software Version Number:

B010007.AAEE0009.4020000.0

FCC ID:

NEODMINI2107L2017

3.2. Description of EUT

The equipment under test was a dual-band DIGI mini repeater that provides additional cellular coverage for
WCDMA and LTE. It supports LTE Band 13 in the 777-787 MHz/746-756 MHz frequency ranges, WCDMA
Band 4 and LTE Band 4 in the 1710-1755 MHz/2110-2155 MHz bands. 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:

LTE Band 13

Channel Spacing:

1.4,3.0,5.0,10.0 MHz

Uplink Frequency Range:

777 to 787 MHz

Uplink Channels Tested:

Channel Channel Frequency (MHz)
Bandwidth
(MHz) Bottom Middle Top
1.4 777.7 782.0 786.3
3.0 778.5 782.0 785.5
5.0 779.5 782.0 784.5
10.0 N/A 782.0 N/A

Downlink Frequency Range:

746 to 756 MHz

Downlink Channels Tested:

Channel Channel Frequency (MHz)
Bandwidth
(MHz) Bottom Middle Top
1.4 746.7 751.0 755.3
3.0 747.5 751.0 754.5
5.0 748.5 751.0 753.5
10.0 N/A 751.0 N/A
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Additional Information Related to Testing (continued)

Technology Tested:

WCDMA Band 4

Channel Spacing: 5 MHz
Uplink Frequency Range: 1710 to 1755 MHz
Uplink Channels Tested: Channel ID Channel Frequency (MHz)
Bottom 17125
Middle 1732.6
Top 1752.5
Downlink Frequency Range: 2110 to 2155 MHz
Downlink Channels Tested: Channel ID Channel Frequency (MHz)
Bottom 21125
Middle 2132.6
Top 2152.5
Technology Tested: LTE Band 4

Channel Spacing:

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

Uplink Frequency Range:

1710 to 1755 MHz

Uplink Channels Tested:

Channel Channel Frequency (MHz)
Bandwidth

(MHz) Bottom Middle Top
1.4 1710.7 1732.5 1754.3
3.0 1711.5 1732.5 1753.5
5.0 1712.5 1732.5 1752.5
10.0 1715.0 1732.5 1750.0
15.0 1717.5 1732.5 1747.5
20.0 1720.0 1732.5 1745.0

Downlink Frequency Range:

2110 to 2155 MHz

Downlink Channels Tested:

Channel Channel Frequency (MHz)
Bandwidth

(MHz) Bottom Middle Top
1.4 2110.7 2132.5 2154.3
3.0 21115 2132.5 2153.5
5.0 21125 2132.5 2152.5
10.0 2115.0 2132.5 2150.0
15.0 2117.5 2132.5 2147.5
20.0 2120.0 21325 2145.0
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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: EB11755752

Description: Laptop PC

Brand Name:

Dell Latitude D610

Model Name or Number:

RFI Asset No. PC480NT

RFI Global Services Ltd trading as UL
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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 Testing in Band 13 was performed using the EUT with serial number: 11120002. Testing on Band 4
was performed using the EUT with serial number: 11120003. The Customer stated the hardware and
software is identical between model variants D-MINI-2107U-2017 (serial number: 11120002) and D-
MINI-2107L-2017 (serial number: 11120003).

e The EUT was powered throughout testing via a 120 VAC 60 Hz single phase 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.

o Uplink tests; the input signal was fed into the mobile port on the repeater and the base port
connected to a spectrum analyser.

o Downlink tests; 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.

e Radiated spurious emissions and AC conducted emissions tests: all unused ports were terminated
with loads or were connected to a suitable peripheral device, e.g. a laptop PC.
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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 27- Band 13

5.2.1. AC Conducted Spurious Emissions

Test Summary:

Test Engineer: David Doyle Test Date: 09 July 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): 23
Relative Humidity (%): 56
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.
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AC Conducted Spurious Emissions (continued)

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuV) (dB)

0.258 Live 40.7 61.5 20.8 Complied
0.515 Live 37.1 56.0 18.9 Complied
0.780 Live 36.8 56.0 19.2 Complied
0.861 Live 37.8 56.0 18.2 Complied
0.942 Live 38.2 56.0 17.8 Complied
15.509 Live 34.1 60.0 25.9 Complied
16.125 Live 40.0 60.0 20.0 Complied
17.363 Live 42.2 60.0 17.8 Complied
19.680 Live 41.3 60.0 18.7 Complied
23.568 Live 36.4 60.0 23.6 Complied

Results: Live / Average
Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBpVv) (dB)

0.258 Live 39.5 51.5 12.0 Complied
0.429 Live 33.6 47.3 13.7 Complied
0.515 Live 35.0 46.0 11.0 Complied
0.600 Live 34.6 46.0 11.4 Complied
0.771 Live 33.7 46.0 12.3 Complied
0.857 Live 33.3 46.0 12.7 Complied
16.125 Live 36.2 50.0 13.8 Complied
16.746 Live 37.5 50.0 125 Complied
17.363 Live 38.0 50.0 12.0 Complied
18.605 Live 37.4 50.0 12.6 Complied
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AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuV) (dB)

0.173 Neutral 48.9 64.8 15.9 Complied
0.429 Neutral 40.1 57.3 17.2 Complied
0.515 Neutral 37.8 56.0 18.2 Complied
0.776 Neutral 38.7 56.0 17.3 Complied
0.861 Neutral 38.6 56.0 174 Complied
0.938 Neutral 36.5 56.0 195 Complied
16.746 Neutral 40.3 60.0 19.7 Complied
17.367 Neutral 41.7 60.0 18.3 Complied
19.298 Neutral 40.8 60.0 19.2 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuVv) (dB)

0.173 Neutral 48.0 54.8 6.8 Complied
0.258 Neutral 40.5 51.5 11.0 Complied
0.344 Neutral 39.5 49.1 9.6 Complied
0.429 Neutral 38.9 47.3 8.4 Complied
0.515 Neutral 38.2 46.0 7.8 Complied
0.600 Neutral 34.7 46.0 11.3 Complied
0.686 Neutral 34.6 46.0 114 Complied
0.776 Neutral 35.1 46.0 10.9 Complied
0.861 Neutral 34.2 46.0 11.8 Complied
17.367 Neutral 37.7 50.0 12.3 Complied
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AC Conducted Spurious Emissions (continued)

FCC Part 15 Class B Voltage with 2-Line-LISN Live FCC Part 15 Class B Voltage with 2-Line-LISN Neutral
80 80
65 65
60 A 60- C ‘% M
50 50
= CE 5 as
H H
£ a0 £ 40
35 35
20 20
10 10-
5 5
o
150k 30040600 8001M 2m 3M 4M5M6 8 10M 20M 30M 150k 300400600 8001M 2m 3M 4M5M6 8 10M 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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5.2.2. Transmitter Conducted Output Power

Test Summary:

Test Engineer: Nick Steele Test Date: 16 August 2012
Test Sample Serial Number: 11120002

FCC Reference: Part 2.1046(a), 27.50(b)(4) & 27.50(b)(10)

Test Method Used: FCC Part 2.1046(a), channel power function of a spectrum analyser

and referencing FCC Response to Enquiry 452338

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 55
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Transmitter Conducted Output Power (continued)

Note(s):

1.

10.

The output port of the EUT was connected directly to a spectrum analyser via suitable attenuation. The
cable and attenuator were 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 in conjunction with an average detector.
The spectrum analyser measurement bandwidth was set accordingly for each emission bandwidth
supported by the EUT.

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 from a signal generator was increased in steps
of 1 dB from -60 dBm to find the minimum input level at which maximum output power is achieved for
each modulation scheme. For each case the input level was 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 highest power was
recorded.

The uplink ERP limit is stated in Part 27.50(b)(10) as 3 Watts (34.8 dBm). The highest conducted power
measured in the uplink was 21.8 dBm. The antenna gain and cable losses are unknown. Assuming an
antenna gain of 0 dBd with no cable loss, the margin between the highest measured conducted power
and ERP limit is 13.0 dB.

The downlink ERP limit is stated in Part 27.50(b)(4) as 1000 Watts/MHz (60 dBm/MHz). The EUT
operates with various emission bandwidths therefore the limit has been recalculated according to the
bandwidth under test. The limit for a downlink 1.4 MHz emission bandwidth has been recalculated as
10log;0(1.4 MHz/1 MHz) = 1.46 dB. 1.46 dB was then added to 60 dBm/MHz ERP. The recalculated limit
for a 1.4 MHz channel is 61.46 dBm/1.4 MHz (1399.587 Watts/1.4 MHz). The highest conducted power
measured with a 1.4 MHz channel bandwidth was 20.7 dBm in the downlink. The antenna gain and
cable losses are unknown. Assuming an antenna gain of 0 dBd with no cable loss, the margin between
the highest measured conducted power and ERP limit is 40.8 dB.

The limit for a downlink 3 MHz emission bandwidth has been recalculated as 10log;o(3 MHz/1 MHZz) =
4.77 dB. 4.77 dB was then added to 60 dBm/MHz. The recalculated limit for a downlink 3 MHz channel is
64.77 dBm/3 MHz (2999.163 Watts/3 MHz ERP). The highest conducted power measured with a 3 MHz
channel bandwidth was 21.7 dBm in the downlink. The antenna gain and cable losses are unknown.
Assuming an antenna gain of 0 dBd with no cable loss, the margin between the highest measured
conducted power and ERP limit is 43.1 dB.

The limit for a downlink 5 MHz emission bandwidth has been recalculated as 10log;o(5 MHz/1 MHz) =
6.99 dB. 6.99 dB was then added to 60 dBm/MHz ERP. The recalculated limit for a 5 MHz channel is
66.99 dBm/5 MHz (5000.345 Watts/5 MHz). The highest conducted power measured with a 5 MHz
channel bandwidth was 21.2 dBm in the downlink. The antenna gain and cable losses are unknown.
Assuming an antenna gain of 0 dBd with no cable loss, the margin between the highest measured
conducted power and ERP limit is 45.8 dB.

The limit for a downlink 10 MHz emission bandwidth has been recalculated as 10log;o(1 MHz/10 MHz) =
10.0 dB. 10 dB was then added to 60 dBm/MHz ERP. The recalculated limit for a 10 MHz channel is 70
dBm/10 MHz (10000 Watts/10 MHz). The highest conducted power measured with a 10 MHz channel
bandwidth was 21.6 dBm in the downlink. The antenna gain and cable losses are unknown. Assuming
an antenna gain of 0 dBd with no cable loss, the margin between the highest measured conducted
power and ERP limit is 48.4 dB.
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Transmitter Conducted Output Power (continued)
Results: LTE / Uplink

Conducted Amplifier
. Bandwidth Frequency Input Power Output Gain (dB)
Modulation (MH2) Channel (MH2) (dBm) Power
(dBm)
Bottom 777.7 -50.0 20.5 70.5
1.4 Middle 782.0 -50.0 21.3 71.3
Top 786.3 -50.0 20.7 70.7
Bottom 778.5 -50.0 21.5 71.5
3.0 Middle 782.0 -50.0 21.8 71.8
Top 785.5 -50.0 21.7 71.7
QPSK Bottom 779.5 -50.0 21.4 71.4
5.0 Middle 782.0 -50.0 21.8 71.8
Top 784.5 -50.0 21.7 71.7
10.0 Middle 782.0 -50.0 21.2 71.2
Bottom 777.7 -50.0 20.1 70.1
14 Middle 782.0 -50.0 21.3 71.3
Top 786.3 -50.0 20.7 70.7
Bottom 778.5 -50.0 215 71.5
3.0 Middle 782.0 -50.0 21.7 71.7
Top 785.5 -50.0 21.7 71.7
16QAM Bottom 7795 50.0 21.2 71.2
5.0 Middle 782.0 -50.0 20.7 70.7
Top 784.5 -50.0 21.7 71.7
10.0 Middle 782.0 -50.0 21.2 71.2
Bottom 777.7 -50.0 20.8 70.8
1.4 Middle 782.0 -50.0 21.1 71.1
Top 786.3 -50.0 20.5 70.5
Bottom 778.5 -50.0 21.4 71.4
3.0 Middle 782.0 -50.0 21.7 71.7
Top 785.5 -50.0 21.6 71.6
64QAM Bottom 779.5 -50.0 21.1 71.1
5.0 Middle 782.0 -50.0 21.7 71.7
Top 784.5 -50.0 21.7 71.7
10.0 Middle 782.0 -50.0 21.2 71.2
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Transmitter Conducted Output Power (continued)

Results: LTE / Downlink

Conducted Amplifier
. Bandwidth Frequency Input Power Output Gain (dB)
Modulation (MH2) Channel (MH2) (dBm) Power
(dBm)
Bottom 746.7 -50.0 20.5 70.5
1.4 Middle 751.0 -50.0 20.5 70.5
Top 755.3 -50.0 20.7 70.7
Bottom 747.5 -50.0 20.5 70.5
3.0 Middle 751.0 -50.0 21.1 71.1
Top 754.5 -50.0 21.7 71.7
QPSK Bottom 748.5 -50.0 204 70.4
5.0 Middle 751.0 -50.0 20.8 70.8
Top 753.5 -50.0 21.1 71.1
10.0 Middle 751.0 -50.0 21.4 71.4
Bottom 746.7 -50.0 20.4 70.4
1.4 Middle 751.0 -50.0 20.5 70.5
Top 755.3 -50.0 20.6 70.6
Bottom 747.5 -50.0 20.6 70.6
3.0 Middle 751.0 -50.0 21.0 71.0
Top 754.5 -50.0 21.7 71.7
16QAM Bottom 748.5 50.0 20.4 70.4
5.0 Middle 751.0 -50.0 20.6 70.6
Top 753.5 -50.0 21.2 71.2
10.0 Middle 751.0 -50.0 21.6 71.6
Bottom 746.7 -50.0 20.2 70.2
14 Middle 751.0 -50.0 20.3 70.3
Top 755.3 -50.0 20.6 70.6
Bottom 747.5 -50.0 20.5 70.5
3.0 Middle 751.0 -50.0 21.0 71.0
Top 754.5 -50.0 21.6 71.6
64QAM Bottom 748.5 -50.0 20.4 70.4
5.0 Middle 751.0 -50.0 20.5 70.5
Top 753.5 -50.0 21.2 71.2
10.0 Middle 751.0 -50.0 21.6 71.6

RFI Global Services Ltd trading as UL

Page 21 of 124




TEST REPORT SERIAL NO: UL-RPT-RP88033JD01A V3.0

VERSION 3.0 ISSUE DATE: 12 DECEMBER 2012

5.2.3. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 07 August 2012
Test Sample Serial Number: 11120002

FCC Part: 2.1055 & 27.54

Test Method Used: ANSI TIA-603-C-2004 Section 2.2.2 referencing

FCC CFR Part 2.1055

Environmental Conditions:

Ambient Temperature (°C): 27

Relative Humidity (%): 42

Note(s):

1. A signal generator was set to produce a CW signal at EUT maximum input level on the lowest channel of

the downlink operating band (746.700000 MHz) and the highest channel of the downlink operating band
(755.300000 MHz). The accuracy of the signal generator was verified prior to testing by using the
frequency count function of a calibrated spectrum analyser. A calibrated 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 recorded in the result tables. Tests were performed from the
point where the EUT became operational after power on and repeated at one minute intervals up to 10
minutes after initialisation. The output frequency was compared to the lower and upper band edge
frequencies to obtain the margin.

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

The EUT output frequency was monitored and remained within the frequency limits of Band 13, 746 MHz
to 756 MHz.
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Transmitter Frequency Stability (Temperature Variation)(continued)

Results: Bottom Channel (Input Frequency 746.7 MHz)

Temperature Time after Start-up
C) 0 minutes 1 minute 2 minutes 3 minutes 4 minutes 5 minutes
(Output (Output (Output (Output (Output (Output
Frequency Frequency Frequency Frequency Frequency Frequency
MHz) MHz) MHz) MHz) MHz) MHz)
-30 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
-20 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
-10 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
0 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
10 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
20 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
30 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
40 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
50 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000 | 746.700000
Temperature Time after Start-up
C) 6 minutes 7 minutes 8 minutes 9 minutes 10 minutes
(Output (Output (Output (Output (Output
Frequency Frequency Frequency Frequency Frequency
MHz) MHz) MHz) MHz) MHz)
-30 746.700000 746.700000 746.700000 746.700000 746.700000
-20 746.700000 746.700000 746.700000 746.700000 746.700000
-10 746.700000 746.700000 746.700000 746.700000 746.700000
0 746.700000 746.700000 746.700000 746.700000 746.700000
10 746.700000 746.700000 746.700000 746.700000 746.700000
20 746.700000 746.700000 746.700000 746.700000 746.700000
30 746.700000 746.700000 746.700000 746.700000 746.700000
40 746.700000 746.700000 746.700000 746.700000 746.700000
50 746.700000 746.700000 746.700000 746.700000 746.700000
Frequency closest to Lower Band Edge Limit Margin (MHz) Result
Lower Band 13 Edge (MHz)
(MHz)
746.700000 746.000000 0.700000 Complied
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Transmitter Frequency Stability (Temperature Variation)(continued)

Results: Top Channel (Input Frequency 755.3 MHz)

Temperature Time after Start-up
(°C) 0 minutes 1 minute 2 minutes 3 minutes 4 minutes 5 minutes
(Output (Output (Output (Output (Output (Output
Frequency Frequency Frequency Frequency Frequency Frequency
MHz) MHz) MHz) MHz) MHz) MHz)
-30 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 [ 755.300000
-20 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 [ 755.300000
-10 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 [ 755.300000
0 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 [ 755.300000
10 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 [ 755.300000
20 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 [ 755.300000
30 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000
40 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 [ 755.300000
50 755.300000 | 755.300000 | 755.300000 | 755.300000 | 755.300000 [ 755.300000
Temperature Time after Start-up
C) 6 minutes 7 minutes 8 minutes 9 minutes 10 minutes
(Output (Output (Output (Output (Output
Frequency Frequency Frequency Frequency Frequency
MHz) MHz) MHz) MHz) MHz)
-30 755.300000 755.300000 755.300000 755.300000 755.300000
-20 755.300000 755.300000 755.300000 755.300000 755.300000
-10 755.300000 755.300000 755.300000 755.300000 755.300000
0 755.300000 755.300000 755.300000 755.300000 755.300000
10 755.300000 755.300000 755.300000 755.300000 755.300000
20 755.300000 755.300000 755.300000 755.300000 755.300000
30 755.300000 755.300000 755.300000 755.300000 755.300000
40 755.300000 755.300000 755.300000 755.300000 755.300000
50 755.300000 755.300000 755.300000 755.300000 755.300000
Frequency closest to Upper Band Edge Limit Margin (MHz) Result
Upper Band 13 Edge (MHz)
(MHz)
755.300000 756.000000 0.700000 Complied
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5.2.4. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 07 August 2012

Test Sample Serial Number: 11120002

FCC Part: 2.1055 & 27.54

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): 27
Relative Humidity (%): 42
Note(s):

1. A signal generator was set to produce a CW signal at EUT maximum input level on the lowest channel of
the downlink operating band (746.700000 MHz) and the highest channel of the downlink operating band
(755.300000 MHz). The accuracy of the signal generator was verified prior to testing by using the
frequency count function of a calibrated spectrum analyser. A calibrated 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 recorded in the result tables. Tests were performed from the
point where the EUT became operational after power on and repeated at one minute intervals up to 10
minutes after initialisation. The output frequency was compared to the lower and upper band edge
frequencies to obtain the margin.

Voltage was monitored throughout the test with a calibrated digital voltmeter.
3. The transmit frequency was monitored and stayed within the frequency limits of Band 13, 746 MHz to
756 MHz.

Results: Bottom Channel (Input Frequency 746.7 MHz)

Supply Voltage Output Frequency | Lower Band Edge Margin Result
(VAC) (MHz) Limit (MHz) (MHz)
102 746.700000 746.000000 0.700000 Complied
138 746.700000 746.000000 0.700000 Complied
Results: Top Channel (Input Frequency 755.3 MHz)
Supply Voltage Output Frequency | Lower Band Edge Margin Result
(VAC) (MHz) Limit (MHz) (MHz)
102 755.300000 756.000000 0.700000 Complied
138 755.300000 756.000000 0.700000 Complied
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5.2.5. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer: Nick Steele Test Dates: 15 August 2012 &
16 August 2012

Test Sample Serial Number: 11120002

FCC Reference: Part 2.1049

Test Method Used: Spectrum Analyser Occupied Bandwidth function

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
Note(s):

1. The 99% occupied bandwidth was measured using the Occupied Bandwidth function of a spectrum
analyser. Measurement bandwidths were set automatically by the spectrum analyser.

2. A signal generator was connected to the EUT input and the EUT output signal was measured using a
spectrum analyser connected to the EUT via suitable RF cables and attenuators. Plots of various 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)
1.4 Middle 782.0 1085.772
3.0 Middle 782.0 2741.483
LTE QPSK -
5.0 Middle 782.0 4509.018
10.0 Middle 782.0 9078.156
1.4 Middle 782.0 1085.772
3.0 Middle 782.0 2741.483
LTE 16QAM
5.0 Middle 782.0 4509.018
10.0 Middle 782.0 9078.156
1.4 Middle 782.0 1085.772
3.0 Middle 782.0 2741.483
LTE 64QAM -
5.0 Middle 782.0 4478.958
10.0 Middle 782.0 9078.156
Results: Downlink
Modulation Bandwidth Channel Frequency Occupied Bandwidth
(MHz) (MH2z) (kHz)
1.4 Middle 751.0 1085.772
3.0 Middle 751.0 2741.483
LTE QPSK -
5.0 Middle 751.0 4509.018
10.0 Middle 751.0 9078.156
1.4 Middle 751.0 1085.772
3.0 Middle 751.0 2741.483
LTE 16QAM
5.0 Middle 751.0 4509.018
10.0 Middle 751.0 9078.156
1.4 Middle 751.0 1085.772
3.0 Middle 751.0 2741.483
LTE 64QAM
5.0 Middle 751.0 4478.958
10.0 Middle 751.0 9078.156
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Transmitter Occupied Bandwidth (continued)

Results: Comparison of Input Signal versus Output Signal

Marker 1 [T1] RBW 30 kHz  RF Att 10 dB £ Marker 1 [T1] RBW 30 kHz  RF Att 30 dB
Ref Lvl -46.32 dBn  VBW 100 kHz "> Ref Lvl 5.58 dBm  VBW 100 kHz
-20 dBm 781.81903808 MHz  SWT 1s Unit dBn 30 dBm 782.40821643 MHz SWT 1s Unit dBm
-20, 3
vi(iT1] -46[.32 dBn| e 20.8 pB Dffspt vi|T1] 6[.58 dBmf
761.81903808 MHz 782.4082143 MHz
30 TFH T-UB5 7157 Tz 2 TP T U5 7154 Tz
vT] (T1] -49.39 dBn| Ty (T 2(.85 dBn|
_ap| 1.457111423 MH 1 145711423 Mo
1 V14 [T1] -49.74 dBn RPN NS SSRGS SR IR 3|26 dBn)
T{rrw—kmﬂbz 762542808577 MHz f \_;\7 782.542860577 MHz
) / \ } \
) / \ ) J \
- 70| / -2 7 \
\\ , /
-a0) -4 \\/\'\
-100) -5 w/\
M*\/"‘"’ T~y
-110) -6
FT=|
-120 -7
Center 782 MHz 420 kHz, Span 4.2 MHz Center 782 MHz 420 kHz, Span 4.2 MHz
ritie: 88033 ritle: 88031
Fomment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 21.0U5.2012 15:33:16 pate: 16.AUG.2012 03:13:17
LTE QPSK (1.4 MHz BW) Input Signal LTE QPSK (1.4 MHz BW) Output Signal
Marker 1 [T1] RBW 300 kHz  RF Att 10 dB Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
Ref Lvl -45.83 dBn  VBW 1 MHz 8.08 dBm  VBW 1 MHz
-20 dBm 781.81903808 MHz  SWT 1s Unit dBn 783.35270541 MHz SWT 1s Unit dBm
-20,
vi|Tt] -49.83 & 20.8 pB Offspt vilrT) 8l.08 dBm|
7e1.819038 783.35270B41 MHz
-3 TFH OTU7ETSRIT TRz 2 TOFY T TU7ETSEST T
vT] (T1] -49.75 dBn| Ty (T 327 dBn)
40 460924184 M 1 1 460920184 M
1 V14 [71] -50[.01 dBn| e e VT3 (71 3)-23 dBn)
v‘“"““ N et W*ﬁbz 766.53307816 MHz 786.53907B16 MHz
) / / \
) / \ ) / \
) / \ ) / \
-60| -3
-90| 4 \
ot
e A\ﬁ
-100) -5
-110) -6
FT=
-120 -7l
Center 782 MHz 3 MHz/ Span 30 MHz Center 782 MHz 3 MHz/ Span 30 MHz
ritie: 88033 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 21.0U5.2012 15:41:50 pate: 16.AUG.2012 03:04:00

LTE 16QAM (10 MHz BW) Input Signal

LTE 16QAM (10 MHz BW) Output Signal
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Transmitter Occupied Bandwidth (continued)

Results: Comparison of Input Signal versus Output Signal

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB £ Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
Ref Lvl -47.78 dBn  VBW 300 kHz "> Ref Lvl 4.59 dBm  VBW 300 kHz
-20 dBm 749.93286573 MHz  SWT 1s Unit dBn 30 dBm 752.87875752 MHz SWT 1s Unit dBm
-20, 3
vi(iT1] -47.78 dBn| e 20.8 pB Dffspt vi|T1] 40.59 dBmf
74393286573 MHz 752.87875[752 MHz
-3 TP 7 SU90TE0Z THZ] 2 OFY 747595792 THZ]
vT] (T1] -50].46 dBn| Ty (T1) 2,17 dBn|
40 48 73N4F092 M 1 48 7R0S2)104 MY
. V14 [T1] -51].77 dBn| ; 1 T4 T 2|16 dBn|
X L 743.23947896 MHz f“’*‘“""""‘"““uy 793.23947B96 MHz
) / WK [ \
) } \ ) / \
) / \ ) ) \
~B80) -3
/
_ag MJ/ C " //
r*”‘“\/—/ S R
-100) -5
-110) -6
FT=|
-120 -7l
Center 751 MHz 1.5 MHz, Span 15 MHz Center 751 MHz 1.5 MHz/ Span 15 MHz
ritie: 88033 ritle: 88031
Fomment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 21.0U5.2012 15:45:39 pate: 15.AUG.2012 22:33:16
LTE 64QAM (5 MHz BW) Input Signal LTE 64QAM (5 MHz BW) Output Signal
Marker 1 [T1] RBW 100 kHz  RF Att 10 dB ( Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
Ref Lvl -45.47 dBn VBW 300 kHz "> Ref Lvl 5.50 dBm VBN 300 kHz
-20 dBm 750.01703407 MHz  SWT 1s Unit dBn 30 dBm 750.32364728 MHz SWT 1s Unit dBm
-20, 3
vi(iT1] 4547 dB| e 20.8 pB Of fspt vi|T1] 6[.50 dBmf
750.01703407 MHz 750.32364[723 MHz
30 TFH CTTAEPT T TRz 2 TOFY O TATIEPI7 TRz
vT] (T1] -50]. 11 dBn| Ty (T1) 1|61 dBn|
4 49 FoN24N4A M 1 49 B3R27RRA MY
,.11 V14 [71] -50]. 74 dBn| ¥~ 7T (T 1|31 dBn|
s \m”'}\g 7H92.36172B45 MHz T{ﬂ WZ 752.37975[852 MHz
) / \ / \
) / \ ) } \
) / \ ) / \
) / \ ) / \
-90] A4
S VOO S NN
-100) -5
-110) -6
FT=
-120 -7l
Center 751 MHz 900 kHz, Span 9 MHz Center 751 MHz 900 kHz/ Span 9 MHz
ritie: 88033 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 21.0U5.2012 15:48:10 pate: 15.AUG.2012  22:42:50

LTE QPSK (3 MHz BW) Input Signal

LTE QPSK (3 MHz BW) Output Signal
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Transmitter Occupied Bandwidth (continued)
Results: LTE OPSK / Uplink

y; Marker 1 (11] R6W 30 Ktz RF Att 30 B Marker 1 111) RBW 100 kHz  RF Att 30 B
75 Ref Lvi 6.58 dBn  VBW 100 KHz 8.42 dBn  VBW 300 kHz
30 dBm 78240821643 MHz  SHT 1s  Unit oBn 30 dBn 783.08511022 MHz  SWT 1s  Unit 4Bm
RS vi|Ttl .58 B g T8 s o vilrT) 8l 42 dBm|
782 . 4082143 MH7] 763.05511p22 17|
2 TFH T IB5 7154 THZ 2 TP o 7ITAmpT 7 T
v1{ 713 2.85 dBn | 1T1) 3.04 dAn
" 145711423 My N 1 0. FaA07RsE Mo
T oA X g0 VT [T1] 3.26 oBn (Yol S *“’“/L\an [r11 3.21 dBn
fﬂ v} 76254288577 MH7] {J 76(3.37375052 17|
0)

| | ) | \
) \ . | \

~30}
-40) - -4
V\“‘ A S "t e
-50] -5
MV/J P
-60} -6l
- 700 -7l
Center 782 MHz 420 kHz, Span 4.2 MHz Center 782 MHz 900 kHz/ Span 9 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 16.AUG.2012 03:13:17 pate: 16.AUG.2012 03:10:53
1.4 MHz Bandwidth 3 MHz Bandwidth
y; Marker 1 (11 RBW 100 kHz  RF Att 30 dB Marker 1 LT1) RBW 300 kHz  RF Att 30 dB
LA
>/ Ref Lvl 5.33 dBm VBH 300 kHz 8.37 dBm VBH 1 MHz
30 dBm 783.75851703 MHz  SWT 1s Unit B 30 dBn 78443486974 MHz  SWT 1s Unit dBm
30, 3
20.8 pB Offspt vi|Tt] 6. 33 Bn| g 20.8 pB Of fspt vilrT) 8|.37 dBm| g
763.75851703 MHz 7H4.43486E74 MHz
20 PR T STIUTRI TRz 2 TP T TU7ETSEST T
V1] 1711 2.35 dBn Ty (T 3)-19 dBn)
10 9. 76052104 I 1 1 460920184 M
T
T o X 7T LT 211 oBn
f W 7el4. 2695380

. T 27Tz [T1] 2|.394 dBn|
8 MHZ| 786.53907R 16 MHz

/ \ . / \
\

N i 7 "\”M\ﬂ\ ) "’\/J ML

-50) 7 -5
~60} -6
-70 =7
Center 782 MHz 1.5 MHz, Span 15 MHz Center 782 MHz 3 MHz/ Span 30 MHz
[Title: BB031 [Title: 88031
fomment A: OCCUPIED BANDWIDTH fonment A: OCCUPIED BANDWIDTH
pate: 16.AUG.2012 03:03:03 Pate: 16.AUG. 2012 03:02:54

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

Results: LTE 160QAM / Uplink

PN Marker 1 [T1] RBW 30 kHz  RF Att 30 dB 2N Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
75 Ref Lvi 6.12 dBm VBH 100 kHz [\ Ref Lvl 8.42 dBm VBH 300 kHz

30 dBm 781.98737475 MHz ST 1s Unit dBn 30 dBm 783.00100200 MHz  SWT 1s Unit dBm

3D 20.8 pB Offsgt vi|Ttl .12 B g ’ 20.8 pB Dffspt vilrT) 8l 42 dBm|
781.98737475 IHz 763.00100P00 MHz
20 PR T IB5 7154 THZ 2 TP o 7ITAmpT 7 T
V1] 1711 2.41 dBn Ty (T 3|34 dBn)
10l ' 1.457111423 MH 1 1 0 F3A27R55 MH
B GUSIVE NN e V14 [T11 2.99 dBm Trw”“m“’wzvn [T11 3|.56 dBm
fr m} 762542808577 MHz 763.37975052 MHz

; | \
| \

\_
T |

-40)
]
\‘”V\n A 1 ey NN
-50] -5
e ]
60| -6
- 700 -7l
Center 782 MHz 420 kHz, Span 4.2 MHz Center 782 MHz 900 kHz/ Span 9 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 16.AUG.2012 03:17:38 pate: 16.AUG.2012 03:12:14
1.4 MHz Bandwidth 3 MHz Bandwidth
o Marker 1 (11 RBW 100 kHz  RF Att 30 dB o Marker 1 LT1) RBN 300 kHz  RF Att 30 oB
LA LD
>/ Ref Lvl 6.31 dBm VBH 300 kHz [\ Ref Lyl 8.08 dBm VBH 1 MHz
30 dBm 783.75851703 MHz  SWT 1s Unit B 30 dBn 783.35270541 MHz  SWT 1s Unit dBm
30, 3
20.8 pB Offspt vi|Tt] H.31 B 20.8 pB Of fspt vilrT) 8l.08 dBm|
783.75851[703 IHz 783.35270B41 MHz
20 PR T STIUTRI TRz 2 TP T TU7ETSEST T
V1] 1711 2.70 B Ty (T 3.27 d8n
10 . 9. 7BNS2I04 I it 1 460920184 M
SR P S N Ry 2.45 B [ e e N TR 3.23 dBn
f “7\7 76426953808 MHz 786.53907B 16 MHz

| \
|

-40) -4
MNJJ M St
e A\ﬁ

-50) -5

~60} -6

-70 =7

Center 782 MHz 1.5 MHz, Span 15 MHz Center 782 MHz 3 MHz/ Span 30 MHz

[Title: BB031 [Title: 88031
fomment A: OCCUPIED BANDWIDTH fonment A: OCCUPIED BANDWIDTH
pate: 16.AUG.2012 03:07:38 Pate: 16.AUG. 2012 03:04:00

5 MHz Bandwidth

10 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)

Results: LTE 640AM / Uplink

[Title: BB031

pate: 16.AUG. 2012

fomment A: OCCUPIED BANDWIDTH

03:06:11

y; Marker 1 [T1] RBW 30 kHz  RF Att 30 dB Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
LA
> Ref Lvl 6.26 dBm VBH 100 kHz 8.33 dBm VBH 300 kHz
30 dBm 782.13046092 MHz ST 1s Unit dBn 30 dBm 782.94689379 MHz  SWT 1s Unit dBm
30, 3
20.8 pB Offsgt vi|Ttl .26 B g 20.8 pB Dffspt vilrT) [ REERLEL P
762 13046032 MHz 782.94689B73 MHz
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Transmitter Occupied Bandwidth (continued)
Results: LTE OPSK / Downlink
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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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5.2.6. Transmitter Conducted Emissions

Test Summary:

Test Engineer: Patrick Jones Test Date: 02 July 2012
Test Sample Serial Number: 11120002

FCC Reference: Part 2.1051 & 27.53(c)

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing

FCC CFR Parts 2.1051 and FCC Response to Enquiry 792557

Frequency Range: 9 kHz to 8 GHz

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 33

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 8 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. There
were no spurious emissions recorded so the worst case is shown as the highest noise floor measured.

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 were found to be ambient, in-band or >20 dB below the applicable limit and therefore not
included in this report.
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Transmitter Conducted Emissions (Continued)

Results: Uplink / OPSK Top Channels

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

6933.878

-50.9

-13.0

37.9

Complied

Results: Uplink / QPSK Top Channels
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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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Transmitter Conducted Emissions (Continued)

Results: Downlink / OPSK Top Channels

Frequency
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(dB)

Result
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Complied
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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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5.2.7. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineers: Andrew Edwards & Test Date: 04 July 2012
David Doyle

Test Sample Serial Number: 11120002

FCC Reference: Part 2.1053 & Part 27.53(c)

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 8 GHz

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 61

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. Pre-scans were performed with the signal generator frequency set to the top channel of the
700 Band uplink (786.3 MHz) and downlink (755.3 MHz) bands

All emissions shown on the pre-scan plots were investigated. The input signal was increased by 10 dB
and the emissions re-measured. The emission levels did not increase when the input signal was
increased. The highest emission levels were recorded. All other emissions were found to be ambient, in-
band or >20 dB below the applicable limit.

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

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 / Input/Qutput signal 786.3 MHz
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Transmitter Out of Band Radiated Emissions (continued)

Results: Uplink / Input/Qutput signal 786.3 MHz

Marker I (T1] REW T umz | RE At 0 ab
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E
—40
1
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pate

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: Downlink / Input/Output signal 755.3 MHz

Frequency Peak Level Limit Margin
(MHz) (dBm) (dBm) (dB)
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pate: 4.JUL.2012 10:12:13

4.JUL.2012 10:37:59
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Transmitter Out of Band Radiated Emissions (continued)
Results: Downlink / Input/Qutput signal 755.3 MHz

Marker 1 [T1] REW 1 MHZ RE Att 0 dB
Ref Lvl -49.52 dBm vEW 3 MHz
-10 dBm 7.38276553 GHz swr 20 ms Unit dBm
=
—40
10
-11
Start 6 GHz 200 MHZ/ Stop 8 GHz
Titie: 88033
comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate 4.JUL.2012 10 04

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 Engineers: Nick Steele & Test Dates: 16 August 2012 &
Mark Percival 13 September 2012
Test Sample Serial Number: 11120002
FCC Reference: Part 2.1051 & Part 27.53(c)
Test Method Used: ANSI TIA-603-C-2004 Section 2.2.13 referencing
FCC CFR Parts 2.1051

Environmental Conditions:

Temperature (°C): 22t024
Relative Humidity (%): 38t0 59
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 EUT 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 a level corresponding to maximum output level for the EUT.

The EUT filters corresponding to the top and bottom of the operating band were activated for this test.

3. In accordance with FCC Part 27.53(c)(5), measurements in the 100 kHz bands immediately outside and
adjacent to the frequency blocks in the 777-787 MHz band were performed using a resolution bandwidth
of at least 30 kHz.
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth OPSK / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
777.000 -21.3 -13.0 8.3 Complied
787.000 -21.4 -13.0 8.4 Complied
® ®
=] =1
T ™
- Ll |
) \
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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)
777.000 -21.3 -13.0 8.3 Complied
787.000 -21.4 -13.0 8.4 Complied
® ®
=] =1
A i
I ] 1 I 1
J \ J
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 1.4 MHz Bandwidth 640AM / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
777.000 -21.2 -13.0 8.2 Complied
787.000 -21.3 -13.0 8.3 Complied
® ®
=] =1
40 T
- Ll |
\ \
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth OPSK / Uplink

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

777.000 -33.1 -13.0 20.1 Complied

787.000 -34.4 -13.0 21.4 Complied

On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB On Marker 1 LT1] RBL 100 kHz  RF Att 30 dB
"5/ Ref Lvl -33.10 dBm VBW 300 kHz Y Ref Lvl -34.44 dBm VBW 300 kHz
30 dBm 777.00000000 MHz ST 10 s Unit dBn 30 dBm 787.00000000 MHz SWT 10 s Unit dBm
30,
20.8 @B Offsgt v [Tl -33.10 dBn| 20.8 @B Offsgt vt ~34). 44 dBm| e
777.00000p00 MHz 76l7.00000p00 MHz
20 20)
10} 10}
—_ e S
0) 0)
10} 10}
|01 -19 o8 I [ 01 —13] o8 )\

/_/JV/ =
40 -40
\\
J e S Y J’JJ B "1 n
50 50| —— .
60 -60)
32 F
FIt FIt
0 0
Start 774 MHz 500 kHz, Stop 779 MHz Start 785 MHz 500 kHz/ Stop 790 MHz
ritie: 88031 ritie: 88031
Lomment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE [omment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE
pate: 16.AUG.2012 02:58:05 ate: 16.4UG.2012 01:23:01
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth 160AM / Uplink

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

777.000 -33.1 -13.0 20.1 Complied

787.000 -34.4 -13.0 21.4 Complied

On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB On Marker 1 LT1] RBL 100 kHz  RF Att 30 dB
"5/ Ref Lvl -33.10 dBm VBW 300 kHz Y Ref Lvl -34.42 dBm VBW 300 kHz
30 dBm 777.00000000 MHz ST 10 s Unit dBn 30 dBm 787.00000000 MHz SWT 10 s Unit dBm
30 30,
20.8 @B Offsgt v [Tl -33.10 dBn| 20.8 @B Offsgt vt ~34). 42 dBm| e
777.00000p00 MHz 76l7.00000p00 MHz
20 20)
10} 10
PN AN N
0) 0)
10 i = |
|-01 -13] dB 01 1 iB

| T N
4 -40)
\
L A fnm ] —] \\r
50 50 — A= aaN
50 -60)
Fp F
Fl Fl
70i - 700
Start 774 Mz 500 kHz/ Stop 779 IHz Start 785 MHz 500 kHz/ Stop 790 MHz
ritie: 88031 ritle: 88031
Fonment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE Fonment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE
bate: 16.AUG. 2012 02:54:52 Ste: 16.AUG. 2012 01:24:44
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth 640AM / Uplink

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

777.000 -32.7 -13.0 19.7 Complied

787.000 -34.0 -13.0 21.0 Complied

On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB
"> Ref Lyl -32.70 dBm VBH 300 kHz ¥ Ref Lvl -33.97 dBm VBH 300 kHz
30 dBm 777.00000000 MHz ST 10 s Unit dBn 30 dBm 787.00000000 MHz SWT 10 s Unit dBm
30 30,
20.8 @5 Offset MUY 3270 B gy 20.8 {B OFffset viliT -33.97 dBn| gy
777.00000p00 MHz 76l7.00000p00 MHz
20 20)
10} 10
A B ECANN
i A A ) L~
10} 10
|-01 -13] dB [ |01 -1 iB \

L —F ~
4p) _an|
L A~ \ A
50} 50) -
B0) -B0)
b F
Flt Flt
70i - 700
Start 774 MHz 500 kHz/ Stop 779 MHz Start 785 MHz 500 kHz/ Stop 790 MHz
[Title: BBO31 [Fitle: 88031
Fonnent As CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE Fonrent A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE
Pate: 16.AUG.2012 02:51:13 ate: 16.AUG.2012 01:28:18
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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)
746.000 -21.6 -13.0 8.6 Complied
756.000 -21.7 -13.0 8.7 Complied
® ®
=] =
T AN
I ] 1 I |
/ \ ) (

880337001 CONDUCTED BAND EDGE

pate: 13.SEP.2012 11:42:05

pate: 13.5EP.2012 11:32:52

880337001 CONDUCTED BAND EDGE
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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)
746.000 -21.7 -13.0 8.7 Complied
756.000 -20.6 -13.0 7.6 Complied
® ®
=] =1
T 2 -

[t
|t
]

top 759 Miz

880337001 CONDUCTED BAND EDGE

pate: 13.SEP.2012 11:46:03 pate: 13.5EP.2012 11:34:27
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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)
746.000 -21.7 -13.0 8.7 Complied
756.000 -20.8 -13.0 7.8 Complied
® ®
=] =1
A M M
- L |
) \\
“

RFI Global Services Ltd trading as UL

Page 53 of 124




TEST REPORT SERIAL NO: UL-RPT-RP88033JD01A V3.0

VERSION 3.0 ISSUE DATE: 12 DECEMBER 2012

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

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

746.000 -42.6 -13.0 29.6 Complied

756.000 -43.3 -13.0 30.3 Complied

On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB
"5/ Ref Lvl -42 .64 dBm VBW 300 kHz Y Ref Lvl -43.29 dBm VBW 300 kHz
30 dBm 746.00000000 MHz ST 10 s Unit dBn 30 dBm 756.00000000 MHz SWT 10 s Unit dBm
30,
20.8 fiB Of fsgt vt 1764 5| e 20.8 §B Offsgt vt 43,29 dbn|
7450000000 MHz 7560000000 MHz
20 20)
10} 10}
0) [ D_ﬁgmm et
10} 10}
[ 01 _13 o8 [ [ 01 13 a8 \

50| O MW v =0 -
60| -60
F F
F| al
70l 70l
Start 743 MHz 500 kHz/ Stop 748 MHz Center 756.5 MHz 500 kHz/ Span 5 MHz

ritie: 88031 ritle: 88031
Lomment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE [omment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE
pate: 16.AUG.2012  02:09:34 ate: 16.AUG.2012 02:27:00
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth 160AM / Downlink

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

746.000 -43.3 -13.0 30.3 Complied

756.000 -43.3 -13.0 30.3 Complied

On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB On Marker 1 [T1] RBL 100 kHz  RF Att 30 db
"> Ref Lyl -43.29 dBm VBH 300 kHz ¥ Ref Lvl -43.29 dBm VBH 300 kHz
30 dBm 746.00000000 MHz ST 10 s Unit dBn 30 dBm 756.00000000 MHz SWT 10 s Unit dBm
30 30,
20.8 fiB Of fsgt vt -49.29 8| e 20.8 §B Offsgt vt 24929 08| e
7450000000 MHz 7560000000 MHz
20 20)
10} 10}
a AN AP D/\k_/\\/\_/\_/
10} 10}
|-01 -13] dB I 01 1 iB \

—4n) -4n) \\
= A PP AN 4/ = —]
60 -60)
F F
F Al
Il 70l
Start 743 MHz 500 KHz/ Stop 748 IMHz Start 754 MHz 500 KHz/ Stop 759 MHz
ritle: 88031 ritle: 88031
omment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE [onment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE
pate: 16.AUG. 2012 02:14:13 ate: 16.AUG. 2012 02:22:11

RFI Global Services Ltd trading as UL Page 55 of 124




TEST REPORT SERIAL NO: UL-RPT-RP88033JD01A V3.0

VERSION 3.0 ISSUE DATE: 12 DECEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 10 MHz Bandwidth 640AM / Downlink

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

746.000 -42.6 -13.0 29.6 Complied

756.000 -42.6 -13.0 29.6 Complied

On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB On Marker 1 [T1] RBL 100 kHz  RF Att 30 dB
"> Ref Lyl -42.64 dBm VBH 300 kHz ¥ Ref Lvl -42.64 dBm VBH 300 kHz
30 dBm 746.00000000 MHz ST 10 s Unit dBn 30 dBm 756.00000000 MHz SWT 10 s Unit dBm
30 30,
20.8 fiB Of fsgt vt 1764 5| e 20.8 §B Offsgt vt 4764 08| e
7450000000 MHz 7560000000 MHz
20 20)
10} 10}
" AL A
10} -10}
|01 -13] o8 I \

1 * |

60| -60
F F
F| FIt
70l -70
Start 743 MHz 500 kHz/ Stop 748 MHz Start 754 MHz 500 kHz/ Stop 759 MHz

ritie: 88031 ritle: 88031
Lomment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE [omment A: CONDUCTED SPURIOUS EMISSIONS AT BAND EDGE
pate: 16.AUG. 2012 02:16:02 ate: 16.AUG.2012  02:20:31
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5.3. Test Results Part 27- Band 4

5.3.1. AC Conducted Spurious Emissions

Test Summary:

Test Engineer: David Doyle Test Date: 09 July 2012
Test Sample Serial Number: 11120003

FCC Reference: Part 15.107(a)

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

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 56
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.
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AC Conducted Spurious Emissions (continued)

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuV) (dB)

0.263 Live 42.5 61.4 18.9 Complied
0.438 Live 42.1 57.1 15.0 Complied
0.524 Live 40.9 56.0 15.1 Complied
0.960 Live 37.1 56.0 18.9 Complied
1.217 Live 38.4 56.0 17.6 Complied
1.311 Live 39.7 56.0 16.3 Complied
1.563 Live 39.7 56.0 16.3 Complied
2.009 Live 39.7 56.0 16.3 Complied
2.360 Live 38.4 56.0 17.6 Complied
2.607 Live 37.7 56.0 18.3 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBpVv) (dB)

0.177 Live 43.2 54.6 11.4 Complied
0.348 Live 33.2 49.0 15.8 Complied
0.434 Live 40.1 47.2 7.1 Complied
0.524 Live 37.6 46.0 8.4 Complied
0.695 Live 32.3 46.0 13.7 Complied
1.221 Live 32.8 46.0 13.2 Complied
1.572 Live 33.1 46.0 12.9 Complied
1.923 Live 33.1 46.0 12.9 Complied
2.247 Live 32.5 46.0 135 Complied
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AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuV) (dB)

0.434 Neutral 47.1 57.2 10.1 Complied
0.524 Neutral 46.2 56.0 9.8 Complied
0.690 Neutral 44.0 56.0 12.0 Complied
0.780 Neutral 45.3 56.0 10.7 Complied
0.875 Neutral 45.8 56.0 10.2 Complied
0.960 Neutral 45.7 56.0 10.3 Complied
1.221 Neutral 45.7 56.0 10.3 Complied
1.307 Neutral 44.2 56.0 11.8 Complied
1.572 Neutral 44.0 56.0 12.0 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuVv) (dB)

0.173 Neutral 51.1 54.8 3.7 Complied
0.434 Neutral 45.6 47.2 1.6 Complied
0.524 Neutral 45.2 46.0 0.8 Complied
0.609 Neutral 42.8 46.0 3.2 Complied
0.695 Neutral 40.9 46.0 5.1 Complied
0.780 Neutral 414 46.0 4.6 Complied
0.870 Neutral 41.5 46.0 4.5 Complied
0.960 Neutral 40.7 46.0 5.3 Complied
1.221 Neutral 39.9 46.0 6.1 Complied
1.307 Neutral 38.2 46.0 7.8 Complied
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AC Conducted Spurious Emissions (continued)

FCC Part 15 Class B Voltage with 2-Line-LISN Live FCC Part 15 Class B Voltage with 2-Line-LISN Neutral
80 80
65 65
60 A 60- C ‘% M
50 50
= CE 5 as
H H
£ a0 £ 40
35 35
20 20
10 10-
5 5
o
150k 30040600 8001M 2m 3M 4M5M6 8 10M 20M 30M 150k 300400600 8001M 2m 3M 4M5M6 8 10M 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 Qutput Power

Test Summary:

Test Engineers: Mark Percival, Test Dates: 09 July 2012 to
David Doyle & 13 August 2012
Nick Steele
Test Sample Serial Number: 11120003
FCC Reference: Part 2.1046(a), 27.50(d)(4) & 27.50(d)(2)(B)
Test Method Used: FCC Part 2.1046(a) and channel power function of a spectrum analyser

Environmental Conditions:

Temperature (°C): 26 to 23

Relative Humidity (%): 37to 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.

The channel power function of the spectrum analyser was used in conjunction with an average detector.
The channel bandwidth was set accordingly for each technology or modulation scheme under test.

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 from a signal generator was increased in steps
of 1 dB from -60 dBm to find the minimum input level at which maximum output power is achieved for
each technology and modulation scheme. For each case the input level was recorded

For each channel, technology 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.

The uplink EIRP limit is stated in Part 27.50(d)(4) as 1 Watt (30 dBm). The highest power measured in
the uplink was 20.5 dBm. The antenna gain and cable losses are unknown. Assuming an antenna gain
of 0 dBi with no cable loss, the margin between the highest measured conducted power and EIRP limit is
9.5dB.

The downlink EIRP limit stated in Part 27.50(d)(2)(B) for any device transmitting with an emission
bandwidth greater than 1 MHz is 1640 Watts/MHz (62.1 dBm/MHz). The EUT operates with various
emission bandwidths greater than 1 MHz therefore the limit has been recalculated according to the
bandwidth under test. The limit for a 1.4 MHz bandwidth has been recalculated as 10log;o(1.4 MHz/1
MHz) = 1.46 dB. 1.46 dB was then added to 62.1 dBm/MHz. The recalculated limit for a 1.4 MHz channel
is 63.56 dBm/1.4 MHz (2269.852 Watts/1.4 MHz). The highest conducted power measured with a 1.4
MHz channel bandwidth was 19.3 dBm in the downlink. The antenna gain and cable losses are
unknown. Assuming an antenna gain of 0 dBi with no cable loss, the margin between the highest
measured conducted power and EIRP limit is 44.3 dB.
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Transmitter Conducted Output Power (continued)

8.

10.

11.

12.

The downlink EIRP limit for a 3 MHz bandwidth has been recalculated as 10log;o(3 MHz/1 MHz) = 4.77
dB. 4.77 dB was then added to 62.1 dBm/MHz. The limit for a 3 MHz channel is 66.87 dBm/3 MHz
(4864.072 Watts/3 MHz). The highest conducted power measured with a 3 MHz channel bandwidth was
19.6 dBm in the downlink. The antenna gain and cable losses are unknown. Assuming an antenna gain
of 0 dBi with no cable loss, the margin between the highest measured conducted power and EIRP limit is
47.3 dB.

The downlink EIRP limit for a 5 MHz bandwidth has been recalculated as 10log;o(5 MHz/1 MHz) = 6.99
dB. 6.99 dB was then added to 62 dBm/MHz. The limit for a 5 MHz channel is 68.99 dBm/5 MHz
(7925.013 Watts/5 MHz). The highest power measured with a 5 MHz channel bandwidth was 19.9 dBm
in the downlink. The antenna gain and cable losses are unknown. Assuming an antenna gain of 0 dBi
with no cable loss, the margin between the highest measured conducted power and EIRP limit is 49.1
dB.

The downlink EIRP limit for a 10 MHz bandwidth has been recalculated as 10log;9(10 MHz/1MHz) = 10.0
dB. 10.0 dB was then added to 62 dBm/MHz. The limit for a 10 MHz channel is 72 dBm/10 MHz
(15848.932 Watts/10 MHz). The highest power measured with a 10 MHz channel bandwidth was 20.0
dBm in the downlink. The antenna gain and cable losses are unknown. Assuming an antenna gain of 0
dBi with no cable loss, the margin between the highest measured conducted power and EIRP limit is
52.0 dB.

The downlink EIRP limit for a 15 MHz bandwidth has been recalculated as 10log;o(15 MHz/1 MHz) =
11.76 dB. 11.76 dB was then added to 62 dBm/MHz. The limit for a 15 MHz channel is 73.76 dBm/15
MHz (23768.403 Watts/15 MHz). The highest power measured with a 15 MHz channel bandwidth was
20.3 dBm in the downlink. The antenna gain and cable losses are unknown. Assuming an antenna gain
of 0 dBi with no cable loss, the margin between the highest measured conducted power and EIRP limit is
53.5 dB.

The downlink EIRP limit for a 20 MHz bandwidth has been recalculated as 10log;9(20 MHz /1 MHz) =
13.01 dB. 13.01 dB was then added to 62 dBm/MHz. The limit for a 20 MHz channel is 75.01 dBm/20
MHz (31695.675 Watts/20 MHz). The highest power measured with a 20 MHz channel bandwidth was
20.3 dBm in the downlink. The antenna gain and cable losses are unknown. Assuming an antenna gain
of 0 dBi with no cable loss, the margin between the highest measured conducted power and EIRP limit is
54.7 dB.
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Transmitter Conducted Output Power (continued)
Results: WCDMA / Uplink

Channel Fre(&T_'le)]Cy Input Power (dBm) Coggyv(gtr.e?dg:ﬁ)put Amplggr) Gain
Bottom 1712.5 -51.0 20.5 71.5
Middle 1732.6 -51.0 19.8 70.8

Top 1752.5 -51.0 20.3 713
Results: LTE / Uplink
Conducted Amplifier
. Bandwidth Frequenc Input Power Output Gain (dB
Modulation (MH2) Channel (I(\q/IHz) y p(dBm) Poveer (dB)
(dBm)

Bottom 1710.7 -51.0 19.2 70.2

1.4 Middle 1732.5 -51.0 19.3 70.3

Top 1754.3 -51.0 19.7 70.7

Bottom 1711.5 -51.0 19.4 70.4

3.0 Middle 17325 -51.0 19.5 70.5

Top 17535 -51.0 19.2 70.2

Bottom 17125 -51.0 19.2 70.2

5.0 Middle 17325 -51.0 194 70.4

Top 1752.5 -51.0 19.1 70.1

QPSK Bottom 1715.0 -51.0 19.3 70.3

10.0 Middle 1732.5 -51.0 19.7 70.7

Top 1750.0 -51.0 19.3 70.3

Bottom 1717.5 -51.0 19.4 70.4

15.0 Middle 1732.5 -51.0 19.7 70.7

Top 1747.5 -51.0 20.3 71.3

Bottom 1720.0 -51.0 20.0 71.0

20.0 Middle 1732.5 -51.0 20.2 71.2

Top 1745.0 -51.0 20.3 71.3

Bottom 1710.7 -51.0 19.1 70.1

1.4 Middle 1732.5 -51.0 19.3 70.3

Top 1754.3 -51.0 19.8 70.8

Bottom 1711.5 -51.0 19.4 70.4

3.0 Middle 1732.5 -51.0 19.5 70.5

Top 1753.5 -51.0 19.2 70.2

Bottom 1712.5 -51.0 19.3 70.3

5.0 Middle 1732.5 -51.0 19.5 70.5

Top 1752.5 -51.0 19.1 70.1

16QAM Bottom 1715.0 -51.0 19.3 70.3

10.0 Middle 1732.5 -51.0 19.7 70.7

Top 1750.0 -51.0 19.4 70.4

Bottom 1717.5 -51.0 19.5 70.5

15.0 Middle 1732.5 -51.0 19.6 70.6

Top 1747.5 -51.0 19.3 70.3

Bottom 1720.0 -51.0 20.0 71.0

20.0 Middle 1732.5 -51.0 20.2 71.2

Top 1745.0 -51.0 20.4 714
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Transmitter Conducted Output Power (continued)

Results: LTE / Uplink

Conducted Amplifier
. Bandwidth Frequenc Input Power Output Gain (dB
Modulation (MH2) Channel (ﬁ/IHz) y p(dBm) Poveer (dB)
(dBm)
Bottom 1710.7 -51.0 19.2 70.2
1.4 Middle 1732.5 -51.0 19.4 70.4
Top 1754.3 -51.0 19.8 70.8
Bottom 1711.5 -51.0 19.4 70.4
3.0 Middle 1732.5 -51.0 19.5 70.5
Top 1753.5 -51.0 19.1 70.1
Bottom 1712.5 -51.0 19.2 70.2
5.0 Middle 1732.5 -51.0 19.4 70.4
Top 1752.5 -51.0 19.0 70.0
64QAM Bottom 1715.0 -51.0 19.3 70.3
10.0 Middle 1732.5 -51.0 19.6 70.6
Top 1750.0 -51.0 19.3 70.3
Bottom 1717.5 -51.0 19.4 70.4
15.0 Middle 1732.5 -51.0 19.6 70.6
Top 1747.5 -51.0 19.3 70.3
Bottom 1720.0 -51.0 20.0 71.0
20.0 Middle 1732.5 -51.0 20.2 71.2
Top 1745.0 -51.0 20.3 71.3
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Transmitter Conducted Output Power (continued)
Results: WCDMA / Downlink

Channel Fre(z&t;ezr;cy Input Power (dBm) Cogg\ljv(gtre?dgz;[)put Amplgjigr) Gain
Bottom 2152.5 -51.0 194 70.4
Middle 2132.6 -51.0 19.9 70.9

Top 21125 -51.0 18.8 69.8

Results: LTE / Downlink

Conducted Amplifier
. Bandwidth Frequenc Input Power Output Gain (dB
Modulation (MH2) Channel (E/IHZ) y p(dBm) Poveer (dB)
(dBm)
Bottom 2110.7 -51.0 19.1 70.1
1.4 Middle 2132.5 -51.0 19.3 70.3
Top 2154.3 -51.0 18.8 69.8
Bottom 2111.5 -51.0 19.6 70.6
3.0 Middle 2132.5 -51.0 19.2 70.2
Top 2153.5 -51.0 19.2 70.2
Bottom 2112.5 -51.0 19.6 70.6
5.0 Middle 2132.5 -51.0 19.2 70.2
Top 2152.5 -51.0 19.2 70.2
QPSK Bottom 2115.0 -51.0 19.9 70.9
10.0 Middle 2132.5 -51.0 19.4 70.4
Top 2150.0 -51.0 19.2 70.2
Bottom 2117.5 -51.0 20.2 71.2
15.0 Middle 2132.5 -51.0 19.8 70.8
Top 2147.5 -51.0 19.6 70.6
Bottom 2120.0 -51.0 20.3 71.3
20.0 Middle 2132.5 -51.0 20.1 71.1
Top 2145.0 -51.0 19.9 70.9
Bottom 2110.7 -51.0 19.0 70.0
1.4 Middle 2132.5 -51.0 19.3 70.3
Top 2154.3 -51.0 18.8 69.8
Bottom 2111.5 -51.0 19.5 70.5
3.0 Middle 2132.5 -51.0 19.1 70.1
Top 2153.5 -51.0 19.1 70.1
Bottom 2112.5 -51.0 19.6 70.6
5.0 Middle 2132.5 -51.0 19.4 70.4
Top 2152.5 -51.0 19.2 70.2
16QAM Bottom 2115.0 -51.0 20.0 71.0
10.0 Middle 2132.5 -51.0 19.5 70.5
Top 2150.0 -51.0 19.2 70.2
Bottom 2117.5 -51.0 20.3 71.3
15.0 Middle 2132.5 -51.0 19.8 70.8
Top 2147.5 -51.0 19.7 70.7
Bottom 2120.0 -51.0 20.3 71.3
20.0 Middle 2132.5 -51.0 20.0 71.0
Top 2145.0 -51.0 19.8 70.8
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Transmitter Conducted Output Power (continued)

Results: LTE / Downlink

Conducted Amplifier
. Bandwidth Frequenc Input Power Output Gain (dB
Modulation (MH2) Channel (ﬁ/IHz) y p(dBm) Poveer (dB)
(dBm)
Bottom 2110.7 -51.0 19.1 70.1
1.4 Middle 2132.5 -51.0 19.3 70.3
Top 2154.3 -51.0 18.8 69.8
Bottom 2111.5 -51.0 19.4 70.4
3.0 Middle 2132.5 -51.0 19.0 70.0
Top 2153.5 -51.0 19.0 70.0
Bottom 2112.5 -51.0 19.5 70.5
5.0 Middle 2132.5 -51.0 19.3 70.3
Top 2152.5 -51.0 19.2 70.2
64QAM Bottom 2115.0 -51.0 19.9 70.9
10.0 Middle 2132.5 -51.0 19.5 70.5
Top 2150.0 -51.0 19.1 70.1
Bottom 2117.5 -51.0 20.2 71.2
15.0 Middle 2132.5 -51.0 19.8 70.8
Top 2147.5 -51.0 19.6 70.6
Bottom 2120.0 -51.0 20.3 71.3
20.0 Middle 2132.5 -51.0 20.0 71.0
Top 2145.0 -51.0 19.8 70.8
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5.3.3. Transmitter Peak to Average Power Ratio

Test Summary:

Test Engineer: Patrick Jones Test Date: 16 August 2012
Test Sample Serial Number: 11120003
FCC Part: 27.50(d)(5)

Test Method Used:

FCC KDB 971168

Environmental Conditions:

Temperature (°C):

26

Relative Humidity (%):

42

Note(s):

1. PAPR measurements were performed using the CCDF function of a calibrated test receiver in
accordance with Section 6.0 of FCC KDB 971168 DO1.
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Transmitter Peak to Average Power Ratio (continued)

Results: OPSK / Uplink

Channel

0.1% PAPR (dB)

PAPR Limit (dB)

Margin

Result
(dB)

Bottom

5.41

13.0

7.59 Complied

Middle

5.43

13.0

7.57 Complied

Top

541

13.0

7.59 Complied

Cumulative Distribut

Function

NOF samples:

887277001 CONDUCTED SPURIOUS

Date: 16.AUG.2012 14:11:21

EMIS!

100000, Usable BW: 11.2MHz

Trace 1

Mean 20.80 dBm

Peak 27.10 dBm
Crest 6.30 dB
10 2.50 dB
1 4.35 dB
105 5.41 dB
.01 % 5.89 dB

SIONS

33
e Foor
Iﬁﬁ
e Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 21.02 dBm
Peak 27.34 dBm
Crest 6.32 dB
10 2.50 dB
1 4.35 dB
L1058 5.43 dB
.01 5.94 dB
88727JD01 COl CTED SPURIOUS EMISSIONS

Bottom Channel

I

Cumulati

bution Function

NOF samples:

887277D01 CONDUCTED SPURIOUS

pate: 16.2U6.2012 15:02:59

EMIS!

100000, Usable BW: 11.2MHz

Trace 1
Mean 20.76 dBm
Peak 27.12 dBm
Crest 6.35 dB
10 % 2.50 dB
1 4.35 dB
1 5.41 dB
.01 % 5.87 dB

SIONS

Top Channel

Middle Channel
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Transmitter Peak to Average Power Ratio (continued)
Results: 160AM / Uplink

Channel 0.1% PAPR (dB) PAPR Limit (dB) Margin Result
(dB)
Bottom 5.99 13.0 7.01 Complied
Middle 5.96 13.0 7.04 Complied
Top 5.96 13.0 7.04 Complied

rer 32.3 an
e ==
- =] |- s
=
\X \‘
1.5 a8/ vean Pur + 15 dB Center 1.7325 oHz
Cumulative Distribution Function lative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz NOF samples: 100000, Usable BW: 11.2MHz
Trace 1 Trace 1
Mean 20.81 dBm Mean 20.99 dBm
Peak 27.80 dBm Peak 27.91 dBm
Crest 7.00 dB Crest 6.92 dB
10 2.86 dB 10 % 2.84 dB
1 4.86 dB 1% 4.81 dB
.1 5.99 dB 108 5.96 dB
.01 6.47 dB .01 % 6.44 dB
0US EMISSIONS

Bottom Channel Middle Channel

\X
“.

Cumulative Distribution Function

NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 20.81 dBm
Peak 27.75 dBm

Crest 6.95 dB
10 2.86 dB
1 4.86 dB
.1 5.96 dB
.01 6.39 dB

88727JD01 CONDUCTED SPURIOUS EMISSIONS

pate: 16.AUG.2012 15:03:57

Top Channel
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Transmitter Peak to Average Power Ratio (continued)

Results: 640AM / Uplink

Channel 0.1% PAPR (dB) PAPR Limit (dB) Margin Result
(dB)
Bottom 7.16 13.0 5.84 Complied
Middle 7.14 13.0 5.86 Complied
Top 7.12 13.0 5.88 Complied
=] =
Trace 1 Trace 1
Mean 20.82 dBm Mean 20.91 dBm
Peak 28.65 dBm Peak 28.68 dBm
Crest 7.83 dB Crest 7.78 dB
10 3.17 dB 10 % 3.15 dB
1 5.53 dB 1 % 5.50 dB
.1 7.16 dB 103 7.14 dB
.01 7.60 dB .01 % 7.57 dB

Cumulati

ve Distribution Function

NOF samples:

Mean 20.81
Peak 28.53

Crest 7.72
10 3.17
1 5.53
.1 7.12
.01 7.52

887277D01 CONDUCTED SPURIOUS

pate: 16.aU6.2012 15:05:25

100000, Usable BW: 11.2MHz

Trace 1

dBm
dBm
dB

dB
dB
dB
dB

EMISSIONS

Top Channel

Middle Channel
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Transmitter Peak to Average Power Ratio (continued)

Results: OPSK / Downlink

Channel 0.1% PAPR (dB) PAPR Limit (dB) Margin Result
(dB)
Bottom 5.38 13.0 7.62 Complied
Middle 5.29 13.0 7.71 Complied
Top 5.31 13.0 7.69 Complied
= =

Cumulati

ve Distribution Function

NOF samples: 100000, Usable BW: 11.2MHz

Trace 1

Mean 19.79 dBm
Peak 25.93 dBm
Crest 6.14 dB
10 2.48 dB
1 4.33 dB
.1 5.38 dB
.01 5.87 dB

0US EMISSIONS

tive Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 20.10 dBm
Peak 26.07 dBm
Crest 5.97 dB
10 2.50 dB
1% 4.33 dB
.1 5.29 dB
.01 5.75 dB

Cumulati

ve Distribution Function

887277D01 CONDUCTED SPURIOUS

pDate: 16.AUG.2012 15:40:58

NOF samples: 100000, Usable BW: 11.2MHz

Trace 1

Mean 19.00 dBm

Peak 25.05 dBm
Crest 6.05 dB
10 2.48 dB
1 4.30 dB
.1 5.31 dB
.01 5.82 dB

EMISSIONS

Top Channel

Middle Channel
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Transmitter Peak to Average Power Ratio (continued)
Results: 160AM / Downlink

Channel 0.1% PAPR (dB) PAPR Limit (dB) Margin Result
(dB)
Bottom 5.87 13.0 7.13 Complied
Middle 5.77 13.0 7.23 Complied
Top 5.70 13.0 7.30 Complied

rer 30.7 an 35 31
= otr
- =] |- s
=
RE \1
1.5 a8/ vean Pur + 15 dB Center 2.1325 Giz
Cumulative Distribution Function lative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz NOF samples: 100000, Usable BW: 11.2MHz
Trace 1 Trace 1
Mean 20.81 dBm Mean 20.33 dBm
Peak 27.49 dBm Peak 26.63 dBm
Crest 6.67 dB Crest 6.31 dB
10 2.84 dB 10 % 2.84 dB
1 4.81 dB 1% 4.78 dB
.1 5.87 dB 108 5.77 dB
.01 6.27 dB .01 % 6.11 dB
0US EMISSIONS

Bottom Channel Middle Channel

1

Cumulative Distribution Function

NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 20.01 dBm
Peak 26.25 dBm

Crest 6.25 dB
10 2.84 dB
1 4.74 dB
.1 5.70 dB
.01 6.03 dB

88727JD01 CONDUCTED SPURIOUS EMISSIONS

pate: 16.AUG.2012 15:40:14

Top Channel
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Transmitter Peak to Average Power Ratio (continued)

Results: 640AM / Downlink

Channel 0.1% PAPR (dB) PAPR Limit (dB) Margin Result
(dB)
Bottom 7.00 13.0 6.00 Complied
Middle 6.71 13.0 6.29 Complied
Top 6.61 13.0 6.39 Complied
=] =
Trace 1 Trace 1
Mean 19.83 dBm Mean 20.39 dBm
Peak 27.41 dBm Peak 27.55 dBm
Crest 7.58 dB Crest 7.16 dB
10 3.17 dB 10 3.20 dB
1 5.46 dB 1 % 5.41 dB
.1 7.00 dB .1 6.71 dB
.01 7.43 dB .01 7.00 dB

Bottom Channel

Cumulati

ve Distribution Function

NOF samples:

887277D01 CONDUCTED SPURIOUS

pate: 16.AUG.2012 15:39:32

100000, Usable BW: 11.2MHz

Trace 1

Mean 19.97 dBm

Peak 27.03 dBm
Crest 7.06 dB
10 3.17 dB
1 5.36 dB
.1 6.61 dB
.01 6.90 dB

EMISSIONS

Top Channel

Middle Channel
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5.3.4. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineers: Nick Steele & Test Date: 06 August 2012
Andrew Edwards

Test Sample Serial Number: 11120003

FCC Part: 2.1055 & 27.54

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): 27

Relative Humidity (%): 42

Note(s):

1. A signal generator was set to produce a CW signal at EUT maximum input level on the lowest channel of

the downlink operating band (2110.700000 MHz) and the highest channel of the downlink operating
band (2154.300000 MHz). The accuracy of the signal generator was verified prior to testing by using the
frequency count function of a calibrated spectrum analyser. A calibrated 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 recorded in the result tables. Tests were performed from the
point where the EUT became operational after power on and repeated at one minute intervals up to 10
minutes after initialisation. The output frequency was compared to the lower and upper band edge
frequencies to obtain the margin.

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

The EUT output frequency was monitored and remained within the frequency limits of Band 4, 2110 MHz
to 2155 MHz.
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Transmitter Frequency Stability (Temperature Variation)(continued)

Results: Bottom Channel (Input Frequency 2110.700000 MHz)

Temperature Time after Start-up
(°C) 0 minutes 1 minute 2 minutes 3 minutes 4 minutes 5 minutes
(Output (Output (Output (Output (Output (Output
Frequency Frequency Frequency Frequency Frequency Frequency
MHz) MHz) MHz) MHz) MHz) MHz)
-30 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
-20 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
-10 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
0 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
10 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
20 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
30 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
40 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
50 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000 | 2110.700000
Temperature Time after Start-up
C) 6 minutes 7 minutes 8 minutes 9 minutes 10 minutes
(Output (Output (Output (Output (Output
Frequency Frequency Frequency Frequency Frequency
MHz) MHz) MHz) MHz) MHz)
-30 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
-20 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
-10 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
0 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
10 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
20 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
30 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
40 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
50 2110.700000 2110.700000 2110.700000 2110.700000 2110.700000
Frequency closest to Lower Band Edge Limit Margin (MHz) Result
Lower Band 12 Edge (MHz)
(MHz)
2110.700000 2110.0 0.7 Complied
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Transmitter Frequency Stability (Temperature Variation)(continued)

Results: Top Channel (2154.300000 MHZz)

Temperature Time after Start-up
(°C) 0 minutes 1 minute 2 minutes 3 minutes 4 minutes 5 minutes
(Output (Output (Output (Output (Output (Output
Frequency Frequency Frequency Frequency Frequency Frequency
MHz) MHz) MHz) MHz) MHz) MHz)
-30 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
-20 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
-10 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
0 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
10 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
20 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
30 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
40 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
50 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000 | 2154.300000
Temperature Time after Start-up
C) 6 minutes 7 minutes 8 minutes 9 minutes 10 minutes
(Output (Output (Output (Output (Output
Frequency Frequency Frequency Frequency Frequency
MHz) MHz) MHz) MHz) MHz)
-30 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
-20 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
-10 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
0 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
10 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
20 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
30 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
40 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
50 2154.300000 2154.300000 2154.300000 2154.300000 2154.300000
Frequency closest to Upper Band Edge Limit Margin (MHz) Result
Upper Band 12 Edge (MHz)
(MHz)
2154.300000 2155.0 0.7 Complied
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5.3.5. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineer: Nick Steele Test Date: 06 August 2012

Test Sample Serial Number: 11120003

FCC Part: 2.1055 & 27.54

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): 27
Relative Humidity (%): 42
Note(s):

1. A signal generator was set to produce a CW signal at EUT maximum input level on the lowest channel of
the downlink operating band (2110.700000 MHz) and the highest channel of the downlink operating
band (2154.300000 MHz). The accuracy of the signal generator was verified prior to testing by using the
frequency count function of a calibrated spectrum analyser. A calibrated 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 recorded in the result tables. Tests were performed from the
point where the EUT became operational after power on and repeated at one minute intervals up to 10
minutes after initialisation. The output frequency was compared to the lower and upper band edge
frequencies to obtain the margin.

Voltage was monitored throughout the test with a calibrated digital voltmeter.
3. The EUT output frequency was monitored and remained within the frequency limits of Band 4, 2110 MHz
to 2155 MHz.

Results: Bottom Channel (Input Frequency 2110.700000 MHZz)

Supply Voltage Output Frequency | Lower Band Edge Margin Result
(VAC) (MHz) Limit (MHz) (MHz)
102 2110.700000 2110.0 0.7 Complied
138 2110.700000 2110.0 0.7 Complied
Results: Top Channel (Output Freqguency 745.300000 MHz)
Supply Voltage Output Frequency | Lower Band Edge Margin Result
(VAC) (MHz) Limit (MHz) (MHz)
102 2154.300000 2155.0 0.7 Complied
138 2154.300000 2155.0 0.7 Complied
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5.3.6. Transmitter Occupied Bandwidth

Test Summary:

Test Engineers: Mark Percival, Test Dates: 09 July 2012 to
David Doyle & 20 August 2012
Nick Steele

Test Sample Serial Number: 11120003

FCC Reference: Part 2.1049

Test Method Used: Spectrum Analyser Occupied Bandwidth function

Environmental Conditions:

Temperature (°C): 24 10 26
Relative Humidity (%): 37to 50
Note(s):

1. The 99% occupied bandwidth was measured using the Occupied Bandwidth function of a spectrum
analyser. Measurement bandwidths were set automatically by the spectrum analyser.

2. A signal generator was connected to the EUT input and the EUT output signal was measured using a
spectrum analyser connected to the EUT via suitable RF cables and attenuators. Plots of LTE 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)
WCDMA 5.0 Middle 1732.6 4014.423
14 Middle 1732.5 1094.188
3.0 Middle 1732.5 2723.447
5.0 Middle 1732.5 4478.958
LTE QPSK ;
10.0 Middle 1732.5 9078.156
15.0 Middle 1732.5 13256.513
20.0 Middle 1732.5 17434.870
14 Middle 1732.5 1094.188
3.0 Middle 1732.5 2741.483
5.0 Middle 1732.5 4509.018
LTE 16QAM
10.0 Middle 1732.5 9078.156
15.0 Middle 1732.5 13256.513
20.0 Middle 1732.5 17555.110
14 Middle 1732.5 1094.188
3.0 Middle 1732.5 2741.483
5.0 Middle 1732.5 4509.018
LTE 64QAM
10.0 Middle 1732.5 9018.036
15.0 Middle 1732.5 13256.513
20.0 Middle 1732.5 17434.870
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Transmitter Occupied Bandwidth (continued)

Results: Downlink

Modulation Bandwidth Channel Frequency Occupied Bandwidth
(MHz) (MHz) (kHz)
WCDMA 5.0 Middle 2132.6 4014.423
14 Middle 2132.5 1085.772
3.0 Middle 2132.5 2723.447
5.0 Middle 2132.5 4509.018
LTE QPSK ;
10.0 Middle 2132.5 9078.156
15.0 Middle 2132.5 13256.513
20.0 Middle 2132.5 17434.870
14 Middle 2132.5 1085.772
3.0 Middle 2132.5 2723.447
5.0 Middle 2132.5 4509.018
LTE 16QAM
10.0 Middle 2132.5 9078.156
15.0 Middle 2132.5 13256.513
20.0 Middle 2132.5 17555.110
14 Middle 2132.5 1085.772
3.0 Middle 2132.5 2723.447
5.0 Middle 2132.5 4478.958
LTE 64QAM
10.0 Middle 21325 9018.036
15.0 Middle 2132.5 13256.513
20.0 Middle 21325 17434.870
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Transmitter Occupied Bandwidth (continued)

Results: Comparison of Input Signal versus Output Signal

Marker 1 (11] R6W 30 Ktz RF Att 10 B Marker 1 111) RBN 30 kHz  RF Att 30 B
Ref Lvl S47.32 dBn VBH 100 kHz & 4.93 dBn  VBW 100 kHz
-20 dBm 1.73280436 BHz  SHT 1s  Unit oBn 30 dBn 1.73231764 Gz SWT 1s  Unit 4Bm
20, 3
MUY a 21.2 B Offapt Vi) 4.93 0Bi|
1. 1.73231764 GH7|
30 TFH T U924 THE30 Tz 2 TOFY T 092 TEE30 Tz
v (7] -51[.81 dBn v (1) a.01 dBn|
L 1.73195pa1 G N 1.73195p91 GH
¥4 1713 -51[.48 dBn L vTd 71 0l.27 dBn|
i U S [
AU | 173304709 6 1.73304709 GH
[~ ~ E I 4

.y (S S— . ]
P M

_ 1 oo

-110) -6
-120 -7l
Center 1.7325 GHz 280 kHz/ Span 2.8 MHz Center 1.7325 GHz 280 kHz/ Span 2.8 MHz
[Title: BB031 [Title: 88031
omment A: OCCUPIED BANDWIDTH omment A: OCCUPIED BANDWIDTH
pate: 20.AUG.2012 14:32:44 Pate: 13.AUG.2012 18:339:23

LTE QPSK (1.4 MHz BW) Input Signal LTE QPSK (1.4 MHz BW) Output Signal

Marker 1 (11 RBW 100 kHz  RF Att 10 dB Marker 1 LT1) RBW 100 kHz  RF Att 30 oB
Ref Lvl -45.98 dBn  VBW 300 kHz 5.65 dBm VBN 300 kHz
-20 dBm 2.13272545 GHz  SWT 1s Unit B 2.13247295 GHz  SWT 1s Unit dBm
-20,
vi(iT1] -45.98 dBn| gy 21.2 pB Of fspt vi|T1] 5(.65 dBmf
2.13272545 GHz 2.13247p35 GHZ
-3 TP 072338 THE 2 OFH 0T 723TAFEY T
vy 171) -49.58 dBn| vT{ T 1|.76 dBn|
_an) > 13110104 GH f : 131120124 G
1 Vg (11) -49.60 dBn g vrd (11 .77 dBn

5 T ™1
Tvzr«,\,‘ﬁm,_LHJ%‘»Z o 133adies o i WQ 2. 13384369 GHA|

- 100 e—"1 I
-110) -6
-120 =7

Center 2.1325 GHz 900 kHz, Span 9 MHz Center 2.1325 GHz 900 kHz/ Span 9 MHz
[Title: BB031 [Title: 88031
fomment A: OCCUPIED BANDWIDTH fonment A: OCCUPIED BANDWIDTH
pate: 20.AUG.2012 14:52:10 Pate: 09.AUG.2012 17:35:25

LTE 64QAM (3 MHz BW) Input Signal LTE 64QAM (3 MHz BW) Output Signal

RFI Global Services Ltd trading as UL Page 81 of 124



SERIAL NO: UL-RPT-RP88033JD01A V3.0

TEST REPORT
ISSUE DATE: 12 DECEMBER 2012

VERSION 3.0

Transmitter Occupied Bandwidth (continued)

Results: Uplink

RBW 100 kHz

r
K
|

[t

'
N

occuPIED BANDWIDTH
pate: 9.0UL.2012 13:41:17

WCDMA

RFI Global Services Ltd trading as UL

Page 82 of 124



TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP88033JD01A V3.0

ISSUE DATE: 12 DECEMBER 2012

Transmitter Occupied Bandwidth (continued)

Results: LTE OPSK / Uplink

y; Marker 1 [T1] RBW 30 kHz  RF Att 30 dB Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
LA
> Ref Lvl 4.93 dBm VBH 100 kHz 6.15 dBm VBH 300 kHz
30 dBm 1.73231764 GHz ~ SWT 1s Unit dBn 30 dBm 1.73180561 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offsgt vi|Ttl 4.93 B g 21.2 pB Dffspt vilrT) Bl 15 dBm|
1.73231[764 GHz 1.73180861 GHz
20 PR T, T3 T30 THZ 2 TP U 773AEET T
V1] 1711 001 dBn Ty (T 1|79 dBn|
10l 1.73195p91 GH 1 . 1.73113828 GH
! v1g (T1) 0).-27 dBn ¥ 9T (T1] 2[.22 dBn|
] [ : P e :
1 g "’\W 1.73304709 GHz T{h /w 1.73386[172 GHz
D / \
) / ) / \
-20] / -2 / \
) / \\ ) / \
-40) / -4
-50 -5 -
-60} -6l
- 700 -7l
Center 1.7325 GHz 280 kHz, Span 2.8 MHz Center 1.7325 GHz 900 kHz/ Span 9 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 13.AUG.2012 18:33:23 pate: 13.4UG.2012 17:37:06
1.4 MHz Bandwidth 3 MHz Bandwidth
y; Marker 1 [T1] RBW 100 kHz  RF Att 30 dB Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA
>/ Ref Lvl 4.02 dBm VBH 300 kHz 5.07 dBm VBH 1 MHz
30 dBm 1.73215431 GHz  SWT 1s Unit dBn 30 dBm 1.73361222 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offspt vi|Tt] 4.02 B g 21.2 pB Of fspt vilrT) 607 dBm| e
1.732150431 GHz 1.73361p22 GHz
20 PR T T7ETS I TRz 2 TP T TU7ETSEST T
V1] 1711 119 dBn| Ty (T 1|.20 dBn|
10 1.730280152 GH 1 i 1.2279A0092 GH
1 V14 [T1] 1|.58 dBn| X T3 (T1] 0[.91 dBn|
N NSO Ny ~
TYJ-*-”*"‘—~M-W"‘YQ 1.73473048 GHz, T{‘h ﬂ'\\; 1.73703008 GHz|
) l \ ) f %
) } \ ) [ \
) / \ ) / \
-40] j \\ A4
N Sead| -
A ™ | g t— " [
s -5i
-0 -6l
- 700 -7l
Center 1.7325 GHz 1.5 MHz, Span 15 MHz Center 1.7325 GHz 3 MHz/ Span 30 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 13.4UG.2012 17:03:06 pate: 09.AUG.2012 23:20:35

5 MHz Bandwidth

10 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)

Results: LTE OPSK / Uplink

SO Marker 1 [T1] RBW 300 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA LD
> Ref Lvl 7.52 dBm VBH 1 MHz [\ Ref Lvl 6.85 dBm VBH 1 MHz
30 dBm 1.72938878 GHz  SWT 1s Unit dBn 30 dBm 1.73400301 GHz  SWT 1s Unit dBm
30,
21.2 g8 Offsgt vi|Ttl 1.52 B gy 21.2 pB Dffspt vilrT) 6[. 85 dBm| gy
1.72938878 GHz 1.73400B01 GHz
20 PR 375651309 THZ 2 TP 17 2328677 T
V1] 1711 027 dBn Ty (T .58 dBn|
10l ) 1.725R7174 GH 1 ; 1.223768p57 GH
V14 [T1] -0.22 dBn| T (T1] -3.60 dBn|
Tv/\ [\ /\/\ [\f 1.73912826 GHz [\ (\(m [\f\ /\ 1.74121[743 GHz|
0)
vy 'y T
f\J Ll U\ (J\i U”“U\JUVW
) / \ ) J l
) e \ ) I &
) / \ ) ) s
-40) 7 \’ -4
P P _/\,_/\_,——"""“ e,
-50] -5
-60} -6l
-70 -7
Center 1.7325 GHz 4.5 MHz/ Span 45 MHz Center 1.7325 GHz 6 MHz, Span B0 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 09.AUG.2012  22:47:15 pate: 09.AUG.2012 21:36:14

15 MHz Bandwidth

20 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)
Results: LTE 160QAM / Uplink

On Marker 1 [T1] RBW 30 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
LA LD
> Ref Lvl 5.47 dBn VBH 100 kHz [\ Ref Lvl 6.06 dBm VBH 300 kHz
30 dBm 1.73267114 GHz  SWT 1s Unit dBn 30 dBm 1.73144483 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offsgt vi|Ttl H.47 B 21.2 PB Offset vilrT) 6|06 dBm|
1.73267114 GHz 1.73144483 GHz
20 PR T, T3 T30 THZ 2 TP o 7ITAmpT 7 T
V1] 1711 027 dBn Ty (T 2[.10 dBn|
10l 1.73195p91 GH 1 : 1.73113828 GH
! V14 [T1] 000 dBn T4 (T1] 0[.85 dBn|
. B S USRS .8
1 ‘“"“W“"‘“’""“”"‘““x 1.73304709 GHz {)\‘ WQ 1.73387876 GHz
D / \
) / \ ) / \
/ 3 ’2 | \
) / \ ) / \
-40) -4
—.A_IV'J \\-——~\.k
_gqf LLnr"‘[ Fumam 5 e — D—
rf w
-0 -6l
- 700 -7l
Center 1.7325 GHz 280 kHz, Span 2.8 MHz Center 1.7325 GHz 900 kHz/ Span 9 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 13.AUG.2012 18:41:45 pate: 13.AUG.2012 17:40:09
1.4 MHz Bandwidth 3 MHz Bandwidth
On Marker 1 [T1] RBW 100 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA LD
>/ Ref Lvl 3.88 dBn VBH 300 kHz [\ Ref Lyl 5.92 dBm VBH 1 MHz
30 dBm 1.73065130 GHz  SWT 1s Unit dBn 30 dBm 1.73144790 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offspt vi|Tt] .88 dBn| g 21.2 pB Of fspt vilrT) 592 dBm|
1.73065130 GHz 1.731447390 GHz
20 PR T STIUTRI TRz 2 TP T TU7ETSEST T
V1] 1711 1|.56 dBn| Ty (T 1|40 dBn|
10l 1.73026052 GH 1 ] 1.2279A0092 GH
1 V14 [71] -|. 17 dBn| | T3 (T1] 1|33 dBn|
Tfkwr—ﬂmr\xz 1.73476954 GHz 1’4 W 1.73703808 GHz
) I \ ) ( \
) } \ ) { \
) / \ ) / \
-40] A4
W] Lo e LA
-50] -5
-0 -6l
- 700 -7l
Center 1.7325 GHz 1.5 MHz, Span 15 MHz Center 1.7325 GHz 3 MHz/ Span 30 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 13.4UG.2012 17:01:25 pate: 09.AUG.2012 23:23:02

5 MHz Bandwidth

10 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)
Results: LTE 160QAM / Uplink

On Marker 1 [T1] RBW 300 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA LD
> Ref Lvl 7.33 dBn VBH 1 MHz [\ Ref Lvl 7.11 dBm VBH 1 MHz
30 dBm 1.72938878 GHz  SWT 1s Unit dBn 30 dBm 1.73243988 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offsgt vi|Ttl .33 B gy 21.2 pB Dffspt vilrT) 7. 11 dB| g
1.72938878 GHz 1.73243888 GHz
20 PR 375651309 THZ 2 TP T 55522 T
V1] 1711 -g.11 dBn| Ty (T -2[.41 dBn|
10l ; 1.725R7174 GH 1 1. 723REP32 GH

V19 (T1] -3.41 dBm|

: AT AT ATATATAPN I P S ganm
d AT

=

=<
—
=)

I B
[ 1 —

' |

b N

) b | y
| AL A B WS I

-50 -5

—B0| -6l

-70 =7l

Center 1.7325 GHz 4.5 MHz/ Span 45 MHz Center 1.7325 GHz 6 MHz/ Span B0 MHz

[Title: BBO31 [Title: 868031
Comment A: OCCUPIED BANDWIDTH Comment A: OCCUPIED BANDWIDTH
Pate: 09.AUG.2012 22:45:24 Pate: 09.AUG.2012 21:34:16

15 MHz Bandwidth 20 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)

Results: LTE 640AM / Uplink

y; Marker 1 [T1] RBW 30 kHz  RF Att 30 dB Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
LA
> Ref Lvl 4.85 dBm VBH 100 kHz 5.98 dBm VBH 300 kHz
30 dBm 1.73260842 GHz ~ SWT 1s Unit dBn 30 dBm 1.73256313 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offsgt vi|Ttl 4.85 dBm| e 21.2 pB Dffspt vilrT) 5[.38 dBm| g
1.73260842 GHz 1.732560313 GHz
20 PR T, T3 T30 THZ 2 TP o 7ITAmpT 7 T
V1] 1711 0] 48 dBn Ty (T 0|.65 dBn|
10l 1.73195p91 GH 1 1.231120024 GH
! V14 [T1] 0)-39 dBn 3 T4 (T1] 2(.34 dBn|
~ { e y A .
1 e a | 1.73304[709 GHz, L[N ~\7 1.73386(172 GHZ|
D / \
- 10} / -1 / \
20| // -2 / \
) / \\ ) / \
-40) / -4
N \x\_
-0 =] v\,_\ ; = i
-0 -6l
- 700 -7l
Center 1.7325 GHz 280 kHz, Span 2.8 MHz Center 1.7325 GHz 900 kHz/ Span 9 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 13.AUG.2012 18:44:53 pate: 13.4UG.2012 17:42:10
1.4 MHz Bandwidth 3 MHz Bandwidth
y; Marker 1 [T1] RBW 100 kHz  RF Att 30 dB Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA
>/ Ref Lvl 3.83 dBn VBH 300 kHz 5.99 dBm VBH 1 MHz
30 dBm 1.73296533 GHz  SWT 1s Unit dBn 30 dBm 1.73355210 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offspt vi|Tt] 3.83 B g 21.2 pB Of fspt vilrT) 5[.39 dBm| g
1.73296693 GHz 1.73355010 GHz
20 TP 7 SUIUTR THZ 2 TFH ERUBLIV SluEaniliri
V1] 1711 0] 40 dBn Ty (T 2|40 dBn|
10 1.730273014f B i : 1 9EA92 GH
T WNJ—MI r27T< o 1 7347;@}3 ?Em [ s Raes o M IR 1 ngqiézg fim
T . S| 5Hz| . | | Ela¥d
d i Y I {
- 10 ’/ \s -1 / \
) } \ ) / \
) j \ ) / \
-40] A4 \<
e
b . ] M|
-50] -5
-60} -6l
- 700 -7l
Center 1.7325 GHz 1.5 MHz, Span 15 MHz Center 1.7325 GHz 3 MHz/ Span 30 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 13.4UG.2012 16:58:52 pate: 039.AUG.2012  23:25:49

5 MHz Bandwidth

10 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)

O Marker 1 (T1) RBH 300 kHz  RF Att 30 0B
D
> Ref Lvl 7.62 dBn VBH 1 MHz
30 dBm 1.72938878 GHz  SWT 1s Unit B
30,
21.2 g8 Offsgt vi|Ttl 7.62 dBn| g
1.72938878 GHz
2 TFH 375651309 THZ
vy 171) 0.34 dBn
10 ; 1. 72587174 GH
A vid 1711 1.04 B
TJ’\ /\ /\/\ d 1.73912826 GHz
E ( I V[V ' uﬁi
- 10} ( \
-20] l
-30) / \
- 7 N
AV akh
| A M|
-50]
-60}
-70
Center 1.7325 GHz 4.5 MHz/ Span 45 MHz
ritie: 88031
fomment A: DCCUPIED BANDWIDTH
baie: 09.AUG.2012  22:43:13

[0~ Marker 1 LT1) RBW 300 kHz  RF Att 30 dB
[\ Ref Lvl 6.78 dBm VBH 1 MHz
30 dBm 1.73087675 GHz  SWT 1s Unit dBm
21.2 B Offsgt vilrT) 6l 78 dBm|
1.73087675 GHz|
2 TP 17 2328677 T
T (T1] -1[.85 dBn|
f 1. 723REP32 GH
t
h Vg (T1] -3.30 dBn|
1.74109719 GH
1[\ M M/\ il i
[J VA AR W
-1
2 ) \
3 ( \
4 \,J/ \
A~ \\,
|tV A
-5
-6
-7l
Center 1.7325 GHz 6 MHz, Span B0 MHz
ritle: 88031
Fonment A: OCCUPIED BANDWIDTH
pate: 09.AUG.2012 21:32:30

15 MHz Bandwidth

20 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)

Results: Downlink

RBW 100 kHz

1= Y

Lo v q
ol amﬂﬂ“w I i

occuPIED BANDWIDTH

pate: 9.0UL.2012 13:30:39

WCDMA
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Transmitter Occupied Bandwidth (continued)

Results: LTE QOPSK / Downlink

y; Marker 1 [T1] RBW 30 kHz  RF Att 30 dB Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
LA
> Ref Lvl 4.55 dBm VBH 100 kHz 5.97 dBm VBH 300 kHz
30 dBm 2.13222645 GHz  SWT 1s Unit dBn 30 dBm 2.13178758 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offsgt vi|Ttl 4.55 dBm| e 21.2 pB Dffspt vilrT) 5[.37 dBm| gy
2.13222645 GHz 2.13178[758 GHz|
20 PR T IB5 7154 THZ 2 TP U 773AEET T
V1] 171 0)-50 dBn Ty (T .40 dBn|
10l > 13195711 B 1 ; 131120024 GH
1 V14 (71 0)-99 dBn T3 (T1] 1|81 dBn|
e T
vrv»—»)"’vvm\,‘yg o 13304089 o T{/\ AV . 13384553 6H7]
) / \ ) / \
-20] / \ -2 T \
) / \ ) // \
-40) -4
j K » g M
-50) /w/ o -5
60| JV/V -6
- 700 -7l
Center 2.1325 GHz 420 kHz, Span 4.2 MHz Center 2.1325 GHz 900 kHz/ Span 9 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 08.AUG.2012  22:45:25 pate: 09.AUG.2012  17:28:00
1.4 MHz Bandwidth 3 MHz Bandwidth
y; Marker 1 [T1] RBW 100 kHz  RF Att 30 dB Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA
>/ Ref Lvl 4,27 dBm VBH 300 kHz 4,92 dBm VBH 1 MHz
30 dBm 2.13197335 GHz  SWT 1s Unit dBn 30 dBm 2.13144790 GHz ST 1s Unit dBm
30, 3
21.2 g8 Offspt vi|Tt] 4.27 B 21.2 pB Of fspt vilrT) 4,92 dBm|
2.13137B35 GHz 2.
20 TP 7 SUIUTR THZ 2 TFH EB
1] 07 -0.22 dBn| Ty (T
1 > 13003146 G 1 ]
1 vid 17 -g|. 12 dBn| 7 (T1]
. AN NN
T PVAVV (VV VN ) 0.13473048 GHz T o
) i " ] e
) ’/ \ ) / \
) } \ ) / \
) ) \ ) / \
-40] J/ A4
R \«% ] et
_s0) | A RN s
-0 -6l
- 700 -7l
Center 2.1325 GHz 1.5 MHz, Span 15 MHz Center 2.1325 GHz 3 MHz/ Span 30 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 09.AUG.2012 18:17:01 pate: 09.AUG.2012  13:05:45

5 MHz Bandwidth

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

PN Marker 1 (11 RBW 300 kHz  RF Att 30 dB 2N Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
75 Ref Lvi 7.72 dBn VBH 1 MHz [\ Ref Lvl 6.47 dBm VBH 1 MHz

30 dBm 2.12938878 GHz  SWT 1s Unit dBn 30 dBm 2.13400301 GHz  SWT 1s Unit dBm

3D 21.2 g8 Offsgt vi|Ttl 772 dBn| ’ 21.2 pB Dffspt vilrT) Bl 47 dBm|
2.12938878 GHz 2.13400B01 GHz|
20 PR 375651309 THZ 2 TP 17 2328677 T
V1] 1711 0.64 Bn Ty (T -3.48 dBn|
10l ) D 12587174 GH 1 : 12378P57 GH

V19 (T1] -3[.55 dBm|

: g AT ATV e A
U rru LT Ak

o

| =]

|
~
S
[ 1
I
_
' |
b N
= 1 |

o Pt I . Aa
[ A~ AV ] s
- N | o
-50 -5
_60 -6
-70 -7
Center 2.1325 GHz 4.5 MHz/ Span 45 MHz Center 2.1325 GHz B MHz/ Span B0 MHz
[Title: BB031 [Title: 88031
omment A: OCCUPIED BANDWIDTH omment A: OCCUPIED BANDWIDTH
pate: 03.AUG.2012 13:57:13 Pate: 09.AUG.2012 20:33:15

15 MHz Bandwidth 20 MHz Bandwidth
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Transmitter Occupied Bandwidth (continued)
Results: LTE 160AM / Downlink

SO Marker 1 [T1] RBW 30 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
LA LD
> Ref Lvl 4.83 dBm VBH 100 kHz [\ Ref Lvl 5.04 dBm VBH 300 kHz
30 dBm 2.13268096 GHz  SWT 1s Unit dBn 30 dBm 2.13247295 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offsgt vi|Ttl 4.83 dB| e 21.2 pB Dffspt vilrT) 5[.04 dBm| g
2.13268096 GHz 2.13247235 GHz|
20 PR T IB5 7154 THZ 2 TP U 773AEET T
V1] 1711 019 dBn Ty (T 0[.88 dBn|
10l > 13195711 B 1 131120024 GH
! V14 [T1] 111 dBn| f 9T (T1] 1. 18 dBn|
L XL . At I §
T 2.13304p89 6H T{A . 13384559 6H
D a i : ¥ :
_1g / \ 1 / \\
) / \ ) / \
) / \ ) / \
-40) J \ -4
j'"“’ b O f_,\/\/ M
-50] -5 =
-60) = '\MM\ -6
- 700 -7l
Center 2.1325 GHz 420 kHz, Span 4.2 MHz Center 2.1325 GHz 900 kHz/ Span 9 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 08.AUG.2012  22:43:55 pate: 09.AUG.2012  17:30:53
1.4 MHz Bandwidth 3 MHz Bandwidth
SO Marker 1 [T1] RBW 100 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA LD
>/ Ref Lvl 3.42 dBn  VBW 300 kHz [\ Ref Lyl 4.79 dBn  VBM 1 MHz
30 dBm 2.13197335 GHz  SWT 1s Unit dBn 30 dBm 2.13144790 GHz ST 1s Unit dBm
30, 3
21.2 g8 Offspt vi|Tt] 342 B g 21.2 pB Of fspt vilrT) 4.79 dBn|
2.13137B35 GHz 2.13144[730 GHz|
20 PR T STIUTRI TRz 2 TP T TU7ETSEST T
V1] 1711 -0. 70 dBn| Ty (T .44 dBn
10 2. 13023048 GH. 1 12796092 GH
1 V14 [71] -0.68 dBn| _\/\,L 7 (T1] 0.0t dBn|
~ o2 2.13473848 GHz T TR 2.13703808 GHz
| T AANAAAR2 '/ [
) ’} \ ) / \
) ’ \ ) / \
) I \ ) } \
-40] A4
/ \ P | S
o~ |
-50] -5
-0 -6l
- 700 -7l
Center 2.1325 GHz 1.5 MHz, Span 15 MHz Center 2.1325 GHz 3 MHz/ Span 30 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 03.AUG.2012 18:13:16 pate: 03.AUG.2012 13:03:38

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

Results: LTE 160AM / Downlink

On Marker 1 [T1] RBW 300 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA LD
> Ref Lvl 7.68 dBn VBH 1 MHz [\ Ref Lvl 6.85 dBm VBH 1 MHz
30 dBm 2.12938878 GHz  SWT 1s Unit dBn 30 dBm 2.13243988 GHz  SWT 1s Unit dBm
30,
21.2 g8 Offsgt vi|Ttl .68 B gy 21.2 pB Dffspt vilrT) 685 dBm|
2.12938878 GHz 2.13243888 GHz|
20 PR 375651309 THZ 2 TP T 55522 T
V1] 1711 049 dBn Ty (T -2[.31 dBn|
10l ) D 12587174 GH 1 1236AP32 GH
V14 [T1] 0).-25 dBn T (T1] -3[.31 dBn|
TJ\ /\ /\(\ /\g 2.13912826 BHz /\ A(m {\/\A {\ 2.14121743 GHz]
g vy A -+
(\J VTV U\ r!\i UUUUUUH‘W
) ( \ ) J [
) f \ ) / \
~30} -3
\ |
e
- \/
M A - ,'\,J\/M “\/\
0 ,,JH/\[ \'\’\/v\\ “ \,».\_\M
|~ M Mﬂ,/"/u N
-50] -5
-0 -6l
- 700 -7l
Center 2.1325 GHz 4.5 MHz/ Span 45 MHz Center 2.1325 GHz 6 MHz, Span B0 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 09.AUG.2012 19:53:37 pate: 09.AUG.2012  20:35:04

15 MHz Bandwidth

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

On Marker 1 [T1] RBW 30 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 100 kHz ~ RF Att 30 dB
LA LD
> Ref Lvl 4.59 dBm VBH 100 kHz [\ Ref Lvl 5.65 dBm VBH 300 kHz
30 dBm 2.13268938 GHz  SWT 1s Unit dBn 30 dBm 2.13247295 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offsgt vi|Ttl 4.59 B g 21.2 pB Dffspt vilrT) 5|65 dBm|
2.13268838 GHz 2.13247235 GHz|
20 PR T IB5 7154 THZ 2 TP U 773AEET T
V1] 1711 091 dBn Ty (T 1|. 76 dBn|
10l > 13195711 B 1 131120024 GH
V_LHN V14 [T1] 1. 10 dBn| . j»M K Nl .77 o8]
TYP”"‘/ AY? 2.13304p89 GHz f‘ hﬂY 2. 13384869 GHz
) / \ ) / \
) / \ ) / \
~30} / \ -3
-40) / -4
F e ™
50 5 /,_/—/ \*x
- = ] E
-60} -6l
70l -7
Center 2.1325 GHz 420 kHz, Span 4.2 MHz Center 2.1325 GHz 900 kHz/ Span 9 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 08.AUG.2012  22:52:06 pate: 09.AUG.2012  17:35:25
1.4 MHz Bandwidth 3 MHz Bandwidth
On Marker 1 [T1] RBW 100 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA LD
>/ Ref Lvl 3.10 dBm VBH 300 kHz [\ Ref Lyl 5.69 dBm VBH 1 MHz
30 dBm 2.13197335 GHz  SWT 1s Unit dBn 30 dBm 2.13283066 GHz ~ SWT 1s Unit dBm
30, 3
21.2 g8 Offspt vi|Tt] 310 B e 21.2 pB Of fspt vilrT) 569 dBm|
2.13137B35 GHz 2.13283P66 GHz|
20 PR T T7ETS I TRz 2 TP ERUBLIE Slramr
V1] 1711 gl 14 dBnm Ty (T 2|42 dBn|
10 2. 13023048 GH. 1 . 12796092 GH
! 1 T;u 1] Rﬂu.ja B YVWNKMV NI . i.lE dBn|
t 2. 0942 GHz . 13697896 GHz
o e AT A ¥
_1g ’/ \ 1 / \
) } \ ) j \
-30} ) \ -3 J \‘
-40 j/ -4 ,\V\H
P A = | —
-50] -5
-60} -6l
- 700 -7l
Center 2.1325 GHz 1.5 MHz/ Span 15 MHz Center 2.1325 GHz 3 MHz/ Span 30 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 09.AUG.2012  18:21:23 pate: 09.AUG.2012 13:01:33

5 MHz Bandwidth

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

o Marker 1 (11 RBW 300 kHz  RF Att 30 dB AN Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
LA LD
> Ref Lvl 7.91 dBn VBH 1 MHz [\ Ref Lvl 6.40 dBm VBH 1 MHz
30 dBm 2.12938878 GHz  SWT 1s Unit dBn 30 dBm 2.13087675 GHz  SWT 1s Unit dBm
30, 3
21.2 g8 Offsgt vi|Ttl 7-91 Bl g 21.2 pB Dffspt vilrT) Bl 40 dBm|
2.12938878 GHz 2. 1308775 GHZ
20 PR 375651309 THZ 2 TP 17 2328677 T
V1] 1711 092 dBn Ty (T -1[.73 dBn|
10l 1 D 12587174 GH 1 ; 1236AP32 GH
v1g (T1) 0.36 oBn Vg (T1] -3.85 dBn|
TA [\ [\/\ [\72 2.13912826 BHz T[\ (m (\m\ [\ 2. 14109713 GHz
0) U v
]u Ty U\ r/u U”“UUVU‘X
) ( \ ) ) \
) I \ 2 I \
~30) \ -3
AR N B "
“ R [\ An - . 0 /\I’W '\;\V\M
Y WY %
N [ s AV
50} 5
-60} -6l
- 700 -7l
Center 2.1325 GHz 4.5 MHz/ Span 45 MHz Center 2.1325 GHz 6 MHz, Span B0 MHz
ritie: 88031 ritle: 88031
Fonment A: OCCUPIED BANDWIDTH Fonment A: OCCUPIED BANDWIDTH
pate: 09.AUG.2012 20:01:34 pate: 09.AUG.2012 20:37:12

15 MHz Bandwidth 20 MHz Bandwidth
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5.3.7. Transmitter Conducted Emissions

Test Summary:

Test Engineer: Patrick Jones Test Date: 04 June 2012
Test Sample Serial Number: 11120003

FCC Reference: Part 2.1051 & 27.53(h)

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing

FCC CFR Parts 2.1051 and FCC Response to Enquiry 792557

Frequency Range: 9 kHz to 22 GHz

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 34

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 22 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 or above the system noise floor, therefore,
the highest noise floor was recorded using LTE with 64QAM modulation with the carriers on the bottom
channels.

For 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 / 640AM Bottom Channels / Nominal Input Power

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
3424.351 --23.4 -13.0 10.4 Complied
Results: Uplink / 64QAM Bottom Channels / Nominal +10dB Input Power
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
3424.230 -20.6 -13.0 7.6 Complied
Results: Uplink / LTE 640AM Bottom Channels
Marker 1 [T1] RBW 300 Hz RF Att 20 dB Marker 1 [T1] RBW RF Att 20 dB
@Ref Lvl -73.98 dBm VBW 1 kHz @Ref Lvl -B68.72 dBm VBW
0 dBm 11.82565130 kHz SWT B s Unit dBm 0 dBm 150.00000000 kHz SWT Unit dBm
° 19.8 @B Offsgt Y711 ~73/.98 dBn 19.8 @B Of fsgt _66|. 72 dBml -
1f1.82565[130 kHz| 190.00000000 kHz|
mAD] -13| dBi ' 01 -13 dB
_op -2
30} -3
-40 -4
50| -5
-0 -6l
70 T -7
mﬁ] ZAM ety s " e ) L s T I T PETPUTI WP
VOO Tl bl [ ml il rM
_ap| -9
-100 -10i
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 MHz
[Title: 87376 [Title: 87376
Pate: 01.NOV.2012 16:40:17 Pate: 01.NOV.2012 16:12:33
Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBW RF Att 10 dB
@Ref Lvl -66.94 dBm VBW 300 kHz @Ref Lvl -37.32 dBm VBW

0 dBm 987.97606012 MHz ~ SWT 250 ms Unit dBn
0
21.8 pB Offset Y11 -66[.94 dBn
947.9760B6p12 MHz
10}
|01 -13[ dB
-20)
-30)
40|
~50)
-60}
1
14‘_:“"’
-70)
-60]
-0}
-100
Start 9 kHz 99.9991 MHz/ Stop 1 GBHz
[Title: B8B031
pate: 30.0C7.2012 12:43:28

0 dBm 3.38476954 GHz SWT unit dBm
25.5 HB Of fsgt -37.32 dBm|
3.3B476F54 GHz
o 01 -13 dB
-2l
-3

-7
-8
-9
-10
Start 1 GHz 1.7 GHzs Stop 18 GHz
ritle: 88031
Pate: 30.0CT.2012 12:46:35

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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Transmitter Conducted Emissions (Continued)

Results: Downlink / LTE 640AM Bottom Channels

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
6933.868 -50.9 -13.0 37.9 Complied
Results: Downlink / LTE 640AM Bottom Channels
Marker 1 [T1] RBW 300 Hz RF Att 20 dB Marker 1 [T1] RBW 10 kHz RF Att 20 dB
Ref Lvl -73.98 dBm VBW 1 kHz Ref Lvl -68.72 dBm VBW 30 kHz
0 dBm 9.00000000 kHz SWT B s Unit dBm 0 dBm 150.00000000 kHz SWT 760 ms Unit dBm
19.6 B Offsgt v (1711 -73/.98 dBn| 19.6 pB Offopt vi|T1] -66. 72 48| g
9.00000p00 kHz| 190.00000p00 kHz|
- 10} -1
01 -13] dB 01 -13 dB
-20] -2l
30 -3
-40) ~4l
-50) -5
-60} -6l
-70 =7
o el \ M . K....... ool ano ol swsdbou g " Manmn Myl
-90 -G
-100 -10
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 MHz
[Title: 87376 [Title: 87376
Pate: 01.NOV.2012 16:45:16 Pate: 01.NOV.2012 16:09:20
Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -66.94 dBm VBW 300 kHz Ref Lvl -50.91 dBm VBW 3 MHz
0 dBm §97.99601002 MHz SWT 250 ms Unit dBm 0 dBm 6.93386774 GHz SWT 120 ms unit dBm
0
21.8 {iB Offs¢t vi|11] 66|94 dBn| 26 dB| Offset &
997.99601p02 MHz
- 10} -1
|01 -13] dB D1 -13 dB
-20 -2
-30 =3
-40) -4
5 -5 :
o «/\LJM‘LWM“V e " A A
-B0) -6l
. _ L [N D .
—80) -8l
-90] -9
~100 ~10
Start 9 kHz 99.9991 MHz/ Stop 1 GHz Start 1 GHz 2.1 GHz/ Stop 22 GHz
[Title: 88031 [Title: 88031
Pate: 29.0CT.2012 17:59:57 Pate: 29.0CT.2012 17:43:10

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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5.3.8. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineers: David Doyle & Test Date: 04 July 2012
Andrew Edwards

Test Sample Serial Number: 11120003

FCC Reference: Part 2.1053 & 27.53(h)

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 22 GHz

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 61

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. Pre-scans were performed with the signal generator frequency set to the top channel of the
1700 Band uplink (1754.3 MHz) and downlink (2154.3 MHz) bands.

All emissions shown on the pre-scan plots were investigated. The input signal was increased by 10 dB
and the emissions re-measured. The emission levels did not increase when the input signal was
increased. The highest emission levels were recorded. All emissions were found to be ambient, in-band
or >20 dB below the applicable limit.

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 / Input/Qutput signal 1754.3 MHz

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

3843.687 -41.4 -13.0 28.4 Complied

Lot Lotz
49.478958 MH - 145.190381 MHz
J48.606 dBm 47288 dBm
R 4
v
H H
o5
100 -100-
105, -105-
Frequency in MHz

Marker 1 [T1] RBW 1 MHZ RE Att 0 ds / Marker 1 [TL RBW 1 MHz RE Att 0 ae
£
% Ref Lvl -44.29 dBm vBW 3 MHZ 3/ Ref Lvl
-10 3.82565130 GHz swr 7.5 ms Unit 5 ms nit

-54.41 dBm vBW 3 MHz
10 dBm 1 T 3 dBm -10 aBm 4.32064128 GHz SwT m C am
-1
= wilio = | v | - ]
3] 641
i
v 1]

204

80|
o9
100 -10
-11 ~110]
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
Ticie: 88031

SSIONS TX MODE TOP CHANNEL comment A: RADIATED s

7S EMISSIONS TX MODE TOP CHANNEL

pate: 4.JUL.2012 47:14
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Transmitter Out of Band Radiated Emissions (continued)

Results: Uplink / Input/Qutput signal 1754.3 MHz

ker 1 [T1] REW T Mz RF ACC 0 an 7 er 1 [T1 REW T MRz A 0 ap
7 (5
¥ Ref Lvl 8 dBm VBW 3 MHz Ref Lvl 48.98 dBm VBW 3 MHz
-10 dBm 7355 GHz swr 20 ms Unie dBm -10 dBm 11.47444890 GHz swr 48 ms . QEn
-1
= v. |, B s
-
—20 TT =7
51300261 GE
-4
1 X 1
T e T i T PN R man n J
.
o I e el
6
99
109 -10
-11 110
Start 6 GHz 200 MHz/ top 8 GH Start 8 GH 475 mHz/ Stop 12.75 GHz
ritle: 88031 8
Comment A: RADIATED SPURIO SSIONS TX MODE TOP CHANNEL > > SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 4.0Un.2012 22: 2 23:09:54
Marker 1 [T1] REW T MHz | RE Att 0 dB
% Ret Lvl ~48.76 dem vBwW 3 MHz
~10 dBm 1 3 wr 4 ; dBm
a9
o,
st i Al g Rl o
-8
o9
-109]
119
tart 12.75 GHz 525 MHz/ Stop 18 GHz
ritie: 88031
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 4.0UL.2012 23:21:13

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: Downlink / Input/Qutput signal 2154.3 MHz

Frequency
(MHz)

Peak Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

3843.687

-42.7

-13.0
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s 08
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merRer T ID) T > TaTRer T (oL T T R
¢
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10 dsn wr ne v asn 10 asm 4.32064128 Gz swr e unit asn
-
[ v - - B - ]
i o
;
V3 1] 44 d
i
[ ..ﬁ 5
FEVER Oy .
LAy i Jid
e pfsndin s UM, o s A A
et ooty & N Y
Wi o9
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o
109 -1
1 114
Start 1 onz 300 w2/ scon 4 on 2 on 200 Mz, Stor © onz
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Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL conmene a: manzazen s JS EMISSIONS TX MODE TOP CHANNEL
bate 4.0UL.2012 22:26:40 bace: 4.00L.2012 22:52:13
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Transmitter Out of Band Radiated Emissions (continued)

Results: Downlink / Input/Qutput signal 2154.3 MHz

r 1 (T1]

REW T Mz RF ACC 0 an 7 Marker T [T1 REW T MRz | RF Att 0 ap
7 (5
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E v. [ 5 B | aEm
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6
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-11 110
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4.JUL.2012 23:25:26

TX MODE TOP CHANNEL

ent A: RADIATED S

88031

US EMISSIONS TX MODE TOP CHANNEL
4.JUL.2012 38:07

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

Test Summary:

Test Engineers: Mark Percival & Test Dates: 06 July 2012 to
Patrick Jones 31 August 2012

Test Sample Serial Number: 11120003

FCC Reference: Part 2.1051 & 27.53(h)

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing
FCC CFR Parts 2.1051 and 27.53(h)

Environmental Conditions:

Temperature (°C): 24 t0 26

Relative Humidity (%): 371044

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 EUT 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.

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

In accordance with FCC part 27.53(h)(1), measurements in the 1 MHz bands immediately outside and
adjacent to the frequency blocks in the 1710-1755 MHz and 2110-2155 MHz bands were performed
using a resolution bandwidth of at least 1% of the emission bandwidth.

Each LTE modulation type was tested on each supported channel width. Only the worst case modulation
type (smallest margin to limit) has been reported for each supported channel width in this test report. Full
test results are archived on the RFI server and are available for inspection on request.
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Transmitter Band Edge Conducted Emissions (continued)

Results: WCDMA / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1710.000 -50.1 -13.0 37.1 Complied
1755.000 -52.5 -13.0 39.5 Complied
[=1 =

[BaND EDGE

pate: 6.JUL.2012 11:57:50

panD EDGE

pate: 6.JUL.2012 11:54:49
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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)

1710.000 -29.2 -13.0 16.2 Complied

1755.000 -20.6 -13.0 7.6 Complied

-
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3 MHz Bandwidth 160QAM / Uplink

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

1710.000 -35.4 -13.0 224 Complied

1755.000 -27.4 -13.0 14.4 Complied
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 5 MHz Bandwidth OPSK / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1710.000 -41.6 -13.0 28.6 Complied
1755.000 -27.8 -13.0 14.8 Complied
& e & e
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 10 MHz Bandwidth 640AM / Uplink

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

1710.000 -47.3 -13.0 34.3 Complied

1755.000 -33.7 -13.0 20.7 Complied
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Transmitter Band Edge Conducted Emissions (continued)
Results: LTE 15 MHz Bandwidth 640AM / Uplink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1710.000 -44.0 -13.0 31.0 Complied
1755.000 -33.9 -13.0 20.9 Complied
& e & e

Page 110 of 124 RFI Global Services Ltd trading as UL




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP88033JD01A V3.0

ISSUE DATE: 12 DECEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 20 MHz Bandwidth 640AM / Uplink

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

1710.000 -43.5 -13.0 30.5 Complied

1755.000 -39.5 -13.0 26.6 Complied

]
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Transmitter Band Edge Conducted Emissions (continued)
Results: WCDMA / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2110 -53.1 -13.0 40.1 Complied
2155 -49.6 -13.0 36.6 Complied
o= | =
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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)
2110 -30.0 -13.0 17.0 Complied
2155 -26.5 -13.0 135 Complied
® ® [T

-

RFI Global Services Ltd trading as UL

Page 113 of 124




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP88033JD01A V3.0

ISSUE DATE: 12 DECEMBER 2012

Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 3.0 MHz Bandwidth 640AM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2110 -36.9 -13.0 23.9 Complied
2155 -31.0 -13.0 18.0 Complied
@ ’ @ E
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Transmitter Band Edge Conducted Emissions (continued)

Results: LTE 5.0 MHz Bandwidth 640AM / Downlink

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2110 -35.4 -13.0 23.4 Complied
2155 -35.8 -13.0 23.8 Complied
@ ’ @ E
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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)
2110 -46.0 -13.0 33.0 Complied
2155 -36.7 -13.0 23.7 Complied
@ ’ @ E
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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)
2110 -43.5 -13.0 30.5 Complied
2155 -35.1 -13.0 22.1 Complied
® s ® [
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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)
2110 -49.6 -13.0 36.6 Complied
2155 -31.7 -13.0 18.7 Complied
® ® |
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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: 30 October 2012

Test Sample Serial Number:

11120002 & 11120003

3GPP Reference:

TS 36.143 V10.3.0, Clause 11.

Test Method Used:

As detailed in TS 36.143 VV10.3.0, Clause 11, also referencing FCC
Enquiry Response 792557

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 36

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)) = 751.0 MHz or (F2-(2xF1)) = 2132.5 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)) = 782.0 MHz or (F2-(2xF1)) = 1732.5 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 7.3 dB resulting in a
worst case margin of 3.9 dB therefore the EUT was fully compliant.

Results: 700U 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)
745.7 2242.4 1.0 -40.0 0.9
Results: 700U 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)
776.7 2335.4 1.0 -40.0 2.6
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Input Intermodulation (continued)
Results: 1700 Band / Downlink / 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)
2109.0 6350.6 1.0 -40.0 55

Results: 1700 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)
2109.7 6351.9 1.0 -40.0 15

Results: 1700 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)
1709.0 5150.6 1.0 -40.0 7.3

Results: 1700 Band / Uplink / LTE (offset 1.0 MHZz)

Increase of Power in the Operating Band (dBm)

Frequency 1 Frequency 2 Measurement Interferer Signal Observed
(MHz) (MH2z) Bandwidth Levels Increase in Power
(MHz) (dBm) (dB)
1709.7 5151.9 1.0 -40.0 2.3
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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
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +3.25 dB
Conducted Output Power 746 to 756 MHz / 2110 to 2155 MHz | 95% +0.27 dB
Frequency Stability 746 to 756 MHz / 2110 to 2155 MHz | 95% +0.92 ppm
Peak to Average Power Ratio 746 to 756 MHz / 2110 to 2155 MHz | 95% +0.27 dB
Occupied Bandwidth 746 to 756 MHz / 2110 to 2155 MHz | 95% +0.92 ppm
Conducted Spurious Emissions 9 kHz to 22 GHz 95% +2.64 dB
Radiated Spurious Emissions 30 MHz to 22 GHz 95% +2.94 dB
Input Intermodulation 9 kHz to 22 GHz 95% +2.64 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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7. Report Revision History

Version Revision Details

Number Page No(s) | Clause Details

1.0 - - Initial Version.

2.0 1,8&70 5.3.2 Section 5.3.2 Note 6. Maximum power changed to align with results
& Part 27.50 references corrected.
Pages 1 & 8. FCC ID corrected.

3.0 129 & 130 - Added input intermodulation results.
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Appendix 1. Test Equipment Used

RFI Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (months)
A1532 | RF Spilitter Atlantec A8204-2 23445 Calibrated -
before use
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 09 Oct 2012 | 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
A1932 RF Filter AtlanTecRF AFH-02000 20r- 15 Mar 2013 | 12
JFBDO04-002
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 RF Circulator Atlantic ACC-20010- 110714728 Calibrated -
SF-SF-SF before use
A2065 RF Circulator Atlantic ACC-20010- 110714729 Calibrated -
SF-SF-SF before use
A2066 RF Circulator Atlantic ACC-20070- 110733768 Calibrated -
SF-SF-SF before use
A2068 RF Circulator Atlantic ACC-20040- 110714732 Calibrated -
SF-SF-SF before use
A2069 RF Circulator Atlantic ACC-20040- 80701482 Calibrated -
SF-SF-SF before use
A2071 RF Circulator Atlantic ACC-20070- 100512542 Calibrated -
SF-SF-SF 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 Feb 2013 | 12
EO013 Environmental Sanyo MTH-4200PR | None 10 Aug 2012 | 12
Chamber
G0543 | Amplifier Sonoma 310N 230801 15 Oct 2012 | 3
K0001 | 5m RSE Rainford EMC N/A N/A 30 Sep 2012 | 12
Chamber
K0002 | 3m RSE Rainford EMC N/A N/A 09 Oct 2012 | 12
Chamber
L1017 Test receiver Rohde & Schwarz | ESIB 40 100109 09 Nov 2012 | 12
L1050 Sig. Generator Rohde & Schwarz | SMU200A 100943 09 Oct 2013 | 36
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RFI Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval

Due (months)

L1067 Test Receiver Rohde & Schwarz | ESIB 40 100262 29 May 2013 | 12

L1070 Signal Rohde & Schwarz | SMBV100A 257568 27 Jan 2013 | 12
Generator

L1076 Spectrum Rohde & Schwarz | FSUS8 101349 29 Sep 2012 | 12
Analyser

M1068 | Thermometer Iso-Tech RS55 93102884 08 Mar 2013 | 12

M1229 | Multimeter Fluke 179 87640015 18 Jun 2013 | 12

M1242 | Spectrum Rohde & Schwarz | FSEM30 845986/022 | 24 Nov 2012 | 12
Analyser

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

M1379 | Test Receiver Rohde & Schwarz | ESIB7 100330 20 Oct 2012 | 12

M1449 | Signal Rohde & Schwarz | SMIQ03B 100176 01 Mar 2013 | 12
Generator

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

M260 Signal Rohde & Schwarz | 1035.5005.02 | 829076/008 | 14 Jun 2013 | 12
Generator

S0539 | Power Supply Kikusui PCR 1000L 13010170 Calibrated -
Unit Before Use

Notes:

1. All test equipment was within the previous or current calibration period on the date of testing

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