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1. Customer Information

Company Name:

Sony Mobile Communications AB

Address:

Nya Vattentornet
Lund

SE-221 88
Sweden
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2. Summary of Testing

2.1. General Information

Specification Reference: | 47CFR27

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 27 Subpart C (Miscellaneous Wireless Communication Services)
Site Registration: FCC: 209735
Location of Testing: UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom
Test Dates: 01 July 2013 to 18 July 2013

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
2.1046 / 27.50(h)(2) Transmitter Output Power (EIRP) @
2.1049 Transmitter Occupied Bandwidth \')
2.1053/ 27.53(m)(4) Transmitter Radiated Spurious Emissions d
2.1053/ 27.53(m)(4) Transmitter Radiated Emissions at Band Edges 7
2.1053/ 27.53(m)(4) Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz .,')
2.1055/27.54 Transmitter Frequency Stability ' \’)
(Temperature and Voltage Variation)

Key to Results

@D - Complied Q- Did not comply

2.3. Methods and Procedures

Reference: ANSI/TIA-603-C-2004

Title: Land Mobile Communications Equipment, Measurements and performance
Standards

Reference: FCC KDB 971168 D01 v02r01, 7 June 2013

Title: Measurement Guidance for Certification of Licensed Digital Transmitters

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:

Sony

IMELI:

004402451217222 (Radiated Sample)

Serial Number:

CB5124TU35

Hardware Version Number: AP2
Software Version Number: 14.1.G.1.241
FCC ID: PY7PM-0450
Brand Name: Sony

IMELI:

004402451215481 (Conducted Sample #1)

Serial Number:

CB5124TUOY

Hardware Version Number: AP2
Software Version Number: 14.1.G.1.241
FCC ID: PY7PM-0450
Brand Name: Sony

IMELI:

004402451226637 (Conducted Sample #2)

Serial Number:

CB5124VWHC

Hardware Version Number: AP2
Software Version Number: 14.1.G.1.241
FCC ID: PY7PM-0450
Brand Name: Sony
Description: AC Charger
Model Name or Number: EP880
Brand Name: Generic
Description: MHL Cable

Model Name or Number:

Not marked or stated

Brand Name: Sony
Description: MHL Adaptor
Model Name or Number: IM750
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Identification of Equipment Under Test (EUT) (continued)

Brand Name: Sony
Description: Magnetic Plug
Model Name or Number: EC801

Brand Name: Sony
Description: USB cable
Model Name or Number: EC21

Brand Name: Sony
Description: PHF

Model Name or Number: MH750

3.2. Description of EUT

The equipment under test (EUT) is a model of GSM/UMTS/LTE mobile phone with integrated antenna and

inbuilt Li-Polymer battery.

The EUT supports GSM 850/900/1800/1900MHz bands, WCDMA FDD bands 1/2/4/5/8 and LTE FDD bands
1/2/3/4/5/7/8/20. It also supports GPRS service with multi-slots class 33 and EGPRS service with multi-slots
class 33 too. The HSDPA and HSUPA features are also supported. It has MP3, camera, FM radio, USB
memory, GPS receiver, NFC, Mobile High-Definition Link (MHL), Bluetooth (EDR and Bluetooth 4.0), WLAN
(802.11 a/b/g/n/ac) and Wi-Fi hotspot functions.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

ULVSLTD
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3.4. Additional Information Related to Testing

Tested Technology:

LTE Band 7

Type of Equipment

Transceiver

Channel Bandwidth:

5 MHz, 10 MHz, 15 MHz & 20 MHz

Modulation Type:

QPSK & 16QAM

Duty Cycle: 100%
Antenna Gain: -3.0 dBi
Power Supply Requirement: Nominal 3.8V

Transmit Frequency Range:

2500 MHz to 2570 MHz

Channels Tested: Channel Bandwidth Ny Frequency of Uplink
(MHz)

Bottom Channel 5 20775 2502.5
10 20800 2505.0
15 20825 2507.5
20 20850 2510.0

Middle Channel All 21100 2535.0

Top Channel 5 21425 2567.5
10 21400 2565.0
15 21375 2562.5
20 21350 2560.0

3.5. Support Equipment

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

Brand Name: Generic

Description: 2 GB Micro SD Card

Model Name or Number: Not marked or stated

Brand Name: Logik

Description: 22" High Definition Television

Model Name or Number: L22FE12A

Serial Number: 1309020661

Brand Name: Not marked or stated

Description: Voltage variation jig

Model Name or Number: Not marked or stated

Serial Number: 310119
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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):

Transmit Mode - The EUT was set to transmit with maximum output power using the required
channel bandwidth. QPSK and 16QAM modulations were both tested, with Resource Block
allocation as detailed in section 4.3.

4.2. Configuration and Peripherals

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

The EUT was connected to a Rohde and Schwarz CMW500 LTE system simulator, operating in a
transceiver mode.

Transmitter radiated spurious emission tests were performed with the following configurations,
employing all available accessories:

o Configuration 1 — Handset with the AC charger, USB Cable, MHL cable (terminated in to a
television), MHL adaptor and PHF

o Configuration 2 — Handset with the AC charger, Magnetic plug and PHF

Pre-scans below 1 GHz were performed in both configurations 1 and 2, with final measurements
limited to the configuration which provided worst case results. Pre-scans above 1 GHz were
performed in the configuration that employed the most accessories (Configuration 1), with any final
measurements being performed in both configurations.

Transmitter radiated spurious emissions tests were performed with the EUT was set to transmit with
a 20 MHz channel bandwidth with QPSK modulation applied and 1 resource block with O offset.
This was found to be the worst case modulation scheme with regards to emissions after preliminary
investigations and, as this mode emits the highest transmit output power level, it was deemed to be
the worst case.

The EUT was supplied with an RF conducted port and external RF cable, to allow conducted
measurements to be performed where necessary.

Testing at temperature and voltage extremes was performed using a voltage variation jig and
adaptor supplied by the Customer. The adaptor plugs onto the handset in place of the battery
connector.

The voltage variation jig and adaptor were used for conducted measurements set at the nominal
voltage.

The conducted sample with IMEI 004402451215481 was used for frequency stability measurements.

The conducted sample with IMEI 004402451226637 was used for conducted output power and
occupied bandwidth measurements.

The radiated sample with IMEI 004402451217222 was used for all radiated measurements.
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4.3. Resource Block Allocation

Channel Maximum Resource Block / Offset Number

Bandwidth No. of

(MHz) Resource Sub Test 1 Sub Test 2 Sub Test 3 Sub Test 4
Blocks

RB Offset RB Offset RB Offset RB Offset

5 25 1 0 1 24 12 6 25 0

10 50 1 0 1 49 25 12 50 0

15 75 1 0 1 74 36 18 75 0

20 100 1 0 1 99 50 25 100 0

Transmitter Output Power was carried out using sub tests 1, 2, 3 and 4, with both QPSK and 16QAM
modulation schemes.

Transmitter Occupied Bandwidth was carried out using sub tests 3 and 4, for both QPSK and 16QAM
modulation schemes.

Transmitter Radiated Emissions testing was carried out using sub test 1, with a 20 MHz channel bandwidth
and QPSK modulation scheme, as this was found to be the worst case modulation scheme with regards to
emissions after preliminary investigations and, as this mode emits the highest transmit output power level, it
was deemed to be the worst case.

Transmitter Radiated Band Edge Emissions was tested with sub test 4 on all supported channel bandwidths,
using QPSK and 16QAM modulations with the maximum resource blocks settings.

Transmitter Radiated Band Edge +/- 5.5 MHz Emissions was tested with sub tests 1, 2 and 4 on all
supported channel bandwidths, using QPSK and 16QAM modulations. These sub-bands were selected as
they include the resource block allocations closest to the edge of the bands.

Transmitter Frequency Stability test was carried out with sub test 4, with a channel bandwidth of 5 MHz only.
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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 for Measurement
Uncertainty details.

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2. Test Results

5.2.1. Transmitter Output Power (EIRP)
Test Summary:

Test Engineer: Ben Mercer Test Date: 09 July 2013
Test Sample IMEI: 004402451226637

FCC Reference: Parts 2.1046 & 27.50(h)(2)

Test Method Used: As detailed in FCC KDB 971168 D01 Section 5.2.1

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 38
Note(s):

1. The Customer stated that the antenna gain is -3.0 dBi.

2. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with resource blocks settings as detailed in section 4.3 of this report.

Page 12 of 99

ULVSLTD




TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 5 MHz Channel Bandwidth / Bottom Channel / OPSK

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2502.5 1 0 22.8 -3.0 19.8 33.0 13.2 Complied

2502.5 1 24 22.0 -3.0 19.0 33.0 14.0 Complied

2502.5 12 6 20.5 -3.0 17.5 33.0 155 Complied

2502.5 25 0 20.3 -3.0 17.3 33.0 15.7 Complied

Marker T REW 50 kHz RE Att 30 dB Marker 1 [T1] RBW 50 kHz RE Att 30 dB
Ref Lvl -27.77 dBm VBW 200 kHz Ref Lvl -27.54 dBm VBW 200 kHz

30 dBm 2.50250000 GHz SWr 7 ms Unit dem 30 dBm 2.50250000 GHz swr 7 ms Unit dBm

QPSK /1 Resource Block (0 offset) QPSK /1 Resource Block (24 offset)
(B> <o o . (B> e oo e e e

EE

2.5025 GHz 676.3527 kHz/ Span 6.763527 MHz Center 2.5025 GHz 676.3527 kHz/ Span 6.763527 M
Title: Job Number: 10014948 Title: Job Number: 10014948
pate: 9.JUL.2013 08:10:47 pate: 9.JUL.2013 08:10:13

QPSK / 12 Resource Blocks (6 offset) QPSK / 25 Resource Blocks (0 offset)
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel / 160AM

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dg) Result
Offset (dBm) (dBi) (dBm)

2502.5 1 0 21.3 -3.0 18.3 33.0 14.7 Complied
2502.5 1 24 20.5 -3.0 17.5 33.0 15.5 Complied
2502.5 12 6 19.3 -3.0 16.3 33.0 16.7 Complied
2502.5 25 0 19.3 -3.0 16.3 33.0 16.7 Complied
®:i; . o o T ®“g; . o .

\% J f J J}J

A
ok 'ﬂﬁ“n‘iﬂr .RW uw ’ : o o M . b a &.\‘.u M ém
| |

16QAM / 1 Resource Block (0 offset)

Marker

BW 50 kHz

RE Att 30 dB

MMUM

9.JUL.2013

08:17:44

\

16QAM / 1 Resource Block (24 offset)

:
20 o1-g pny
(‘-%Wﬂﬁﬂ[ i

16QAM / 12 Resource Blocks (6 offset)

16QAM / 25 Resource Blocks (0 offset)
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel / OPSK

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dg) Result
Offset (dBm) (dBi) (dBm)

2535 1 0 22.4 -3.0 19.4 33.0 13.6 Complied
2535 1 24 22.1 -3.0 19.1 33.0 13.9 Complied
2535 12 6 20.5 -3.0 17.5 33.0 15.5 Complied
2535 25 0 20.4 -3.0 17.4 33.0 15.6 Complied

B oz = oe o o | Prz ez E o .

!

PRI H o Tl TN
| |

R S—

QPSK /1 Resource Block (0 offset) QPSK /1 Resource Block (24 offset)

I}ﬁm’“ L&‘W\U j‘é‘lﬂ \‘.“‘V[LL o)
Ry b -
| |
QPSK / 12 Resource Blocks (6 offset) QPSK / 25 Resource Blocks (0 offset)
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Transmitter Output Power (EIRP) (continued)
Results: 5 MHz Channel Bandwidth / Middle Channel / 160AM

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2535 1 0 21.2 -3.0 18.2 33.0 14.8 Complied

2535 1 24 21.0 -3.0 18.0 33.0 15.0 Complied

2535 12 6 19.6 -3.0 16.6 33.0 16.4 Complied

2535 25 0 19.3 -3.0 16.3 33.0 16.7 Complied

Marker T REW 50 kHz RE Att 30 dB Marker 1 [T1] RBW 50 kHz RE Att 30 dB
Ref Lvl - dBm VBW 200 kHz Ref Lvl -19.76 dBm VBW 200 kHz
30 dBm 2.53500000 GHz SWr 7 ms Unit dem 30 am 2.53500000 GHz swr 7 ms Unit dBm
1 e ofespt vifrr 21.1 pB oflspt wi| o1

Span 6.763527 MHz Center 2.535 GHz 676.3527 kHz/ Span 6.763527 M
Title: Job Number: 10014948 Title: Job Number: 10014948
pate: 9.JUL.2013 08:21:08 pate: 9.JUL.2013 08:20:34

16QAM / 1 Resource Block (0 offset) 16QAM / 1 Resource Block (24 offset)

Marker T BW 50 kHz RE Att 30 dB Marker 1 [T1] RBW 50 kHz et 30 dE
Ref Lvl dBm VBW 200 kHz Ref Lvl ).38 dBm VBW 200 kHz
aBm 2.535 GHz Swr 7 ms Unit dem Bm 2.535 z swr 7 ms Unit

dBm

21.1 pB ofespt vifrrg

CH{PWE

MWMHI‘M e[ el B g 4
q el UH‘ML kdh;ldﬁhw

Span 6.763527 MHz Center 2.535 GHz 676.3527 kHz/ Span 6.763527 M
Title: Job Number: 10014948 Title: Job Number: 10014948
pate: 9.JUL.2013 08:20:00 pate: 9.JUL.2013 08:19:26

16QAM / 12 Resource Blocks (6 offset) 16QAM / 25 Resource Blocks (0 offset)
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Transmitter Output Power (EIRP) (continued)
Results: 5 MHz Channel Bandwidth / Top Channel / OQOPSK

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2567.5 1 0 22.9 -3.0 19.9 33.0 131 Complied

2567.5 1 24 21.9 -3.0 18.9 33.0 141 Complied

2567.5 12 6 20.5 -3.0 17.5 33.0 155 Complied

2567.5 25 0 20.4 -3.0 17.4 33.0 15.6 Complied

Marker T REW 50 kHz RE Att 30 dB Marker 1 [T1] RBW 50 kHz RE Att 30 dB
Ref Lvl -19.41 dBm VBW 200 kHz Ref Lvl -19.70 dBm VBW 200 kHz

30 dBm 2.56750000 GHz SWr 7 ms Unit dem 30 dBm 2.56750000 GHz swr 7 ms Unit dBm

=
L

4
L‘Mﬂimn JJ( l{u, s F T T "J \t
LAk g e Y ST g
: | |
QPSK /1 Resource Block (0 offset) QPSK /1 Resource Block (24 offset)
(& . & o I

Title: Job Number: 10014948 Title: er: 10014948

pate: 9.JUL.2013 08:15:21 pate: 9.JUL.2013 08:14:47

QPSK / 12 Resource Blocks (6 offset) QPSK / 25 Resource Blocks (0 offset)
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Transmitter Output Power (EIRP) (continued)
Results: 5 MHz Channel Bandwidth / Top Channel / 160AM

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2567.5 1 0 21.2 -3.0 18.2 33.0 14.8 Complied

2567.5 1 24 21.0 -3.0 18.0 33.0 15.0 Complied

2567.5 12 6 19.5 -3.0 16.5 33.0 16.5 Complied

2567.5 25 0 19.4 -3.0 16.4 33.0 16.6 Complied

2 T - .
T[T T dE; 29 38 b

. ”‘/ K : m«lwwamfww ij H;ﬂmw“wj rv*ﬁ"‘«’-‘-*‘"w

~70f ‘ ~70] ‘
Center 2.5675 GHz 676.3527 kHz/ Span 6.763527 MHz Center 2.5675 GHz 676.3527 kHz/ Span 6.763527 M
Title: Job Number: 10014948 Title: Job Number: 10014948
pate: 9.JUL.2013 08:23:25 pate: 9.JUL.2013 08:22:51

16QAM / 1 Resource Block (0 offset) 16QAM / 1 Resource Block (24 offset)

Marker T BW 50 kHz RE Att 30 dB Marker 1 [T1] RBW 50 kHz et 30 dE
Ref Lvl dBm VBW 200 kHz Ref Lvl 6 dBm VBW 200 kHz
30 dBm 2.56750000 GHz Swr 7 ms Unit dem 30 dBm 2.5675 GHz swr 7 ms Unit dBm
21 e ofespt vifrr 21.5 hB oflfspt wi| o1 :

]
]

=4

Title: Job Number: 10014948 Title: er: 10014948

pate 9.JUL.2013 08:22:17 pate: 9.JUL.2013 08:21:43

16QAM / 25 Resource Blocks (0 offset)

16QAM / 12 Resource Blocks (6 offset)
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel / OPSK

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dg) Result
Offset (dBm) (dBi) (dBm)
2505 1 0 23.0 -3.0 20.0 33.0 13.0 Complied
2505 1 49 221 -3.0 19.1 33.0 13.9 Complied
2505 25 12 21.0 -3.0 18.0 33.0 15.0 Complied
2505 50 0 20.9 -3.0 17.9 33.0 15.1 Complied
Bor s = o | Pz ez EoE L L
LR ﬁ Al
/ I i
By . L 4 . « e,
&) e Ty e TP e WY
| |

QPSK /1 Resource Block (0 offset)

QPSK /1 Resource Block (49 offset)

et s vew
CHPWE 29 CHPWR
M W‘ VY e I fog Pl A
! \ T Loy A A'S
anr‘ 'Ith 30 [ \\

QPSK / 50 Resource Blocks (0 offset)
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Transmitter Output Power (EIRP) (continued)
Results: 10 MHz Channel Bandwidth / Bottom Channel / 160AM

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2505 1 0 22.2 -3.0 19.2 33.0 13.8 Complied

2505 1 49 21.1 -3.0 18.1 33.0 14.9 Complied

2505 25 12 20.0 -3.0 17.0 33.0 16.0 Complied

2505 50 0 19.8 -3.0 16.8 33.0 16.2 Complied

K REW 100 kHz RE Att 30 dB Marker 1 [T1] RBW 100 kHz RE Att 30 aE
Ref VBW 300 kHz Ref Lvl -38.29 dBm VBW 300 kHz
30 Swr 5 ms Unit dem 30 dBm 2.50500000 GHz swr 5 ms Unit dBm
2 b o vifrr 20 B oflfspt wi| o1

hﬁ”{ \{‘N;«

St e | W Ty I T R L SR T R i |

~70f ‘ ~70] ‘
Center

2.505 GHz 1.3527054 MHz/ Span 13.527054 MHz Center 2.505 GHz 1.3527054 MHzZ/ Span 13.527054 MH
Title: Job Number: 10014948 Title: Job Number: 10014948
pate: 9.JUL.2013 08:32:48 pate: 9.JUL.2013 08:32:13

16QAM / 1 Resource Block (0 offset) 16QAM / 1 Resource Block (49 offset)

Marker T BW 100 kHz RE Att 30 dB Marker 1 [T1] RBW 100 kHz et 30 dE
Ref Lvl dBm VBW 300 kHz Ref Lvl 1.21 dBm VBW 300 kHz
aBm 2.505 GHz Swr
t

5 ms Unit dem 30 dBm 2.50500000 GHz swr 5 ms Unit dBm

WWWM 1 cailendl g L pcl Mg d ok b o g8

Span 13.527054 MHz Center 2.505 GHz 1.3527054 MHzZ/ Span 13.527054 MH
Title 3 mber: 10014948 Title: Job Number: 10014948
pate 2013 08:31:39 pate: 9.JUL.2013 08:31:05

16QAM / 25 Resource Blocks (12 offset) 16QAM / 50 Resource Blocks (0 offset)
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel / QPSK

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dg) Result
Offset (dBm) (dBi) (dBm)
2535 1 0 23.2 -3.0 20.2 33.0 12.8 Complied
2535 1 49 22.7 -3.0 19.7 33.0 13.3 Complied
2535 25 12 21.2 -3.0 18.2 33.0 14.8 Complied
2535 50 0 21.1 -3.0 18.1 33.0 14.9 Complied
B o = o | Pz ez EoE L L
Wi 1
B, ' ; . )v,‘k ww) i _TJ i wm,,M"F "
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QPSK /1 Resource Block (0 offset) QPSK /1 Resource Block (49 offset)
[M ! U*M‘A“'\i o Y P A
: o m“MI‘ fage » i'r -
o anl e B ey
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QPSK / 50 Resource Blocks (0 offset)
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 10 MHz Channel Bandwidth / Middle Channel / 160AM

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2535 1 0 21.5 -3.0 18.5 33.0 14.5 Complied

2535 1 49 20.6 -3.0 17.6 33.0 154 Complied

2535 25 12 20.2 -3.0 17.2 33.0 15.8 Complied

2535 50 0 20.0 -3.0 17.0 33.0 16.0 Complied

K REW 100 kHz RE Att 30 dB Marker 1 [T1] RBW 100 kHz RE Att 30 aE
Ref VBW 300 kHz Ref Lvl -29.13 dBm VBW 300 kHz
30 Swr 5 ms Unit dem 30 dBm 2.53500000 GHz swr 5 ms Unit dBm
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Center 2.535 GHz 1.3527054 MHz/ Span 13.527054 MHz Center 2.535 GHz 1.3527054 MHz/ Span 13.527054 MH
Title: Job Number: 10014948 ritie: Job Number: 10014948
pate: 9.JUL.2013 08:35:05 pate: 9.JUL.2013 08:34:31

16QAM / 1 Resource Block (0 offset) 16QAM / 1 Resource Block (49 offset)

Marker T BW 100 kHz RE Att 30 dB Marker 1 [T1] RBW 100 kHz et 30 dE
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aBm 2.535 GHz Swr z swr 5 ms Unit

5 ms Unit dem 30 dBm 2.5350000 dBm

21.1 pB ofespt TR 75 ann 21.1 pB ofespt vil|crns
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o i y £8) Pt o dfirsypietiffa
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pate 2013 08:33:57 pate: 9.JUL.2013 08:33:22

16QAM / 25 Resource Blocks (12 offset) 16QAM / 50 Resource Blocks (0 offset)
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP10014948JD07A

ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Top Channel / OPSK

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dg) Result
Offset (dBm) (dBi) (dBm)
2565 1 0 22.8 -3.0 19.8 33.0 13.2 Complied
2565 1 49 21.8 -3.0 18.8 33.0 14.2 Complied
2565 25 12 21.0 -3.0 18.0 33.0 15.0 Complied
2565 50 0 21.1 -3.0 18.1 33.0 14.9 Complied
& I Bren T meae e T
4’ M'H I | J mf‘{‘ ﬂ‘m
g V‘U‘(‘ g o ﬁgW gAY .w I[ml U‘\M‘.‘I bty
| |

QPSK /1 Resource Block (0 offset)

QPSK /1 Resource Block (49 offset)
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Ref Lvl 2.35 dBm VBW 300 kHz

30 dBm 2.56500000 GHz swr 5 ms Unit dBm

21.4 pB ofrspt vifrrg

der

CH{PWE

A3 ) N A il

P ety Ll S
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QPSK / 25 Resource Blocks (12 offset) QPSK / 50 Resource Blocks (0 offset)
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 10 MHz Channel Bandwidth / Top Channel / 160AM

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2565 1 0 21.9 -3.0 18.9 33.0 141 Complied

2565 1 49 20.5 -3.0 17.5 33.0 155 Complied

2565 25 12 20.0 -3.0 17.0 33.0 16.0 Complied

2565 50 0 20.1 -3.0 171 33.0 15.9 Complied

K REW 100 kHz RE Att 30 dB Marker 1 [T1] RBW 100 kHz RE Att 30 aE
Ref VBW 300 kHz Ref Lvl -28.99 dBm VBW 300 kHz
30 Swr 5 ms Unit dem 30 dBm 2.56500000 GHz swr 5 ms Unit dBm
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Title: Job Number: 10014948 ritie: Job Number: 10014948
pate: 9.JUL.2013 08:37:22 pate: 9.JUL.2013 08:36:48
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Bottom Channel / OPSK

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dlg) Result
Offset (dBm) (dBi) (dBm)

2507.5 1 0 22.9 -3.0 19.9 33.0 13.1 Complied
2507.5 1 74 21.4 -3.0 18.4 33.0 14.6 Complied
2507.5 36 18 22.0 -3.0 19.0 33.0 14.0 Complied
2507.5 75 0 22.0 -3.0 19.0 33.0 14.0 Complied
& S e Brcn T e .
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/ \\ I | | |
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QPSK /1 Resource Block (0 offset)

QPSK /1 Resource Block (74 offset)
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Bottom Channel / 160AM

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin

(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dlg) Result
Offset (dBm) (dBi) (dBm)

2507.5 1 0 21.7 -3.0 18.7 33.0 14.3 Complied
2507.5 1 74 20.7 -3.0 17.7 33.0 15.3 Complied
2507.5 36 18 20.9 -3.0 17.9 33.0 15.1 Complied
2507.5 75 0 20.9 -3.0 17.9 33.0 15.1 Complied
& S e Brc T e .
50 w[vfrf f kall-i' u_‘,J - il b M-/j \\.\‘!u_knnmﬂ-“f[ ﬂ‘ﬂm
| |

16QAM / 1 Resource Block (0 offset)

16QAM / 1 Resource Block (74 offset)
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bate 9.JUL.2013 08:45:38 pate: 9.JUL.2013 08:45:04

16QAM / 36 Resource Blocks (18 offset)

16QAM / 75 Resource Blocks (0 offset)
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Middle Channel / QOPSK

Frequency Iéeisource Resource | Conducted | Antenna EIRP EIRP Margin
(MH2) ock(s) Block RF Power Gam dBm) Limit (dB) Result
Offset (dBm) (dBi) (dBm)
2535 1 0 22.9 -3.0 19.9 33.0 13.1 Complied
2535 1 74 22.0 -3.0 19.0 33.0 14.0 Complied
2535 36 18 22.2 -3.0 19.2 33.0 13.8 Complied
2535 75 0 22.0 -3.0 19.0 33.0 14.0 Complied
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QPSK /1 Resource Block (74 offset)
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP10014948JD07A

ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Middle Channel / 160AM

gy | ooy | Fenoe] Congueeo e e | R | g |
(MHz) Offset (dBm) @siy | ©@BM | @ggm) | (@B)
2535 1 0 20.9 30 | 179 | 330 | 151 | Complied
2535 1 74 20.2 30 | 172 | 330 | 158 | Complied
2535 36 18 211 30 | 181 | 330 | 149 | Complied
2535 75 0 21.0 30 | 180 | 330 | 150 | Complied
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 15 MHz Channel Bandwidth / Top Channel / OPSK

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dlg) Result
Offset (dBm) (dBi) (dBm)
2562.5 1 0 23.1 -3.0 20.1 33.0 12.9 Complied
2562.5 1 74 21.9 -3.0 18.9 33.0 14.1 Complied
2562.5 36 18 22.2 -3.0 19.2 33.0 13.8 Complied
2562.5 75 0 221 -3.0 19.1 33.0 13.9 Complied

O O VO O L S O B I L A, (W
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 15 MHz Channel Bandwidth / Top Channel / 160AM

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dlg) Result
Offset (dBm) (dBi) (dBm)
2562.5 1 0 21.4 -3.0 18.4 33.0 14.6 Complied
2562.5 1 74 20.5 -3.0 17.5 33.0 15.5 Complied
2562.5 36 18 21.2 -3.0 18.2 33.0 14.8 Complied
2562.5 75 0 21.1 -3.0 18.1 33.0 14.9 Complied
B oz = e o] Pz e e .

- . b J I
Mﬂ“’ Al“‘lJ ot Ll e 5 Ohgpgafid J hopR 2N \\‘w Al
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 20 MHz Channel Bandwidth / Bottom Channel / OPSK

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2510 1 0 22.7 -3.0 19.7 33.0 13.3 Complied

2510 1 99 20.8 -3.0 17.8 33.0 15.2 Complied

2510 50 25 21.8 -3.0 18.8 33.0 14.2 Complied

2510 100 0 22.0 -3.0 19.0 33.0 14.0 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 20 MHz Channel Bandwidth / Bottom Channel / 160AM

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dlg) Result
Offset (dBm) (dBi) (dBm)
2510 1 0 21.3 -3.0 18.3 33.0 14.7 Complied
2510 1 99 20.5 -3.0 17.5 33.0 15.5 Complied
2510 50 25 20.9 -3.0 17.9 33.0 15.1 Complied
2510 100 0 20.9 -3.0 17.9 33.0 15.1 Complied

wiedinf Ij \L%Wn e, J.‘l.,} tergli-ogl " -k-z“j Y N 5ol s, \Ahu " " / "

~70f ‘ -70) ‘
Center 2.51 GHz 2.7054108 MHz/ Span 27.054108 MHz Center 2.51 GHz 2.7054108 MHz/ Span 27.054108 MK
Title: Job Number: 10014948 Title: Job Number: 10014948
pate: 9.JUL.2013 09:00:47 pate: 9.JUL.2013 09:00:13
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TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 20 MHz Channel Bandwidth / Middle Channel / OQOPSK

Frequency
(MHz)

Resource
Block(s)

Resource
Block
Offset

Conducted
RF Power

Antenna
Gain

EIRP

EIRP
Limit

Margin

Result

(dBm) (dB)

(dBm) (dBi) (dBm)

2535 1 0 23.4 -3.0 20.4 33.0 12.6 Complied

2535 1 99 22.1 -3.0 19.1 33.0 13.9 Complied

2535 50 25 21.9 -3.0 18.9 33.0 141 Complied

2535 100 0 22.0 -3.0 19.0 33.0 14.0

Complied
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TEST REPORT

VERSION 1.0

SERIA

L NO: UL-RPT-RP10014948JD07A

ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)

Results: 20 MHz Channel Bandwidth / Middle Channel / 160AM

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dlg) Result
Offset (dBm) (dBi) (dBm)
2535 1 0 22.3 -3.0 19.3 33.0 13.7 Complied
2535 1 99 20.6 -3.0 17.6 33.0 15.4 Complied
2535 50 25 21.1 -3.0 18.1 33.0 14.9 Complied
2535 100 0 21.0 -3.0 18.0 33.0 15.0 Complied
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ot P ) e I e
| |

16QAM / 1 Resource Block (0 offset)

16QAM / 1 Resource Block (99 offset)

e TR TN
ros v .
50 s asn
ErV T T
ol
;
10 " kfw L
MW i
e
10 |
Tost108 Sean 27,0510
rele: 10011948
oo :

Marker 1]

2.5350000

200 30 dE
vBW

0 GHz swr 5 ms Unit dBm

vifrr1g .06 ds

Title: Job N
pate 9.JUL

ter 2.535 GHz

umber: 10014948

L2013 09:01:22

4108 MHz/ Span 27.054108 MK

16QAM / 100 Resource Blocks (0 offset)

Page 34 of 99

ULVSLTD




TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)
Results: 20 MHz Channel Bandwidth / Top Channel / OPSK

Resource | Resource | Conducted | Antenna EIRP EIRP
Block(s) Block RF Power Gain dBm) Limit
Offset (dBm) (dBi) (dBm)

Frequency
(MHz)

Margin

(dB) Result

2560 1 0 23.0 -3.0 20.0 33.0 13.0 Complied

2560 1 99 20.8 -3.0 17.8 33.0 15.2 Complied

2560 50 25 22.3 -3.0 19.3 33.0 13.7 Complied

2560 100 0 22.2 -3.0 19.2 33.0 13.8 Complied
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Title: Job Number: 10014948 Title: Job Number: 10014948
pate: 9.JUL.2013 08:57:15 pate: 9.JUL.2013 08:56:40

QPSK /50 Resource Blocks (25 offset) QPSK / 100 Resource Blocks (0 offset)
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VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)

Results: 20 MHz Channel Bandwidth / Top Channel / 160AM

Frequenc Resource | Resource | Conducted | Antenna EIRP EIRP Margin
(I(\q/le) y Block(s) Block RF Power Gain dBm) Limit (dlg) Result
Offset (dBm) (dBi) (dBm)

2560 1 0 21.9 -3.0 18.9 33.0 14.1 Complied
2560 1 99 19.4 -3.0 16.4 33.0 16.6 Complied
2560 50 25 21.1 -3.0 18.1 33.0 14.9 Complied
2560 100 0 21.2 -3.0 18.2 33.0 14.8 Complied

& S Brcn T e .
o MIIJ \{LAG‘} et JLﬁJ Bk ek g, St g fuld \w‘h&“*: "‘/ '\f‘}df’ k”

| |

16QAM / 1 Resource Block (0 offset)

16QAM / 1 Resource Block (99 offset)

e T T TR T TR T P 50 o
vaw 1 Ret vau
30 5 m aBm 30 a .
T e of vl 10 e of = p— -
.
THT 29 THT
! ;
I-"J'
s kgt
(\. N peR A
e k"'Mi M““f u‘ﬂmw
L ‘ ‘
> cossnce mr Span 26.033 > cosance miz/ Span 26.933860 mr
riete: Job Number: 10014948 ric1 Job Number: 10014948
pate 9.0UL.2013 09:04:15 bace 9.0UL.2013 09:03:40

16QAM / 50 Resource Blocks (25 offset)

16QAM / 100 Resource Blocks (0 offset)

Page 36 of 99

ULVSLTD




TEST REPORT
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SERIAL NO: UL-RPT-RP10014948JD07A

ISSUE DATE: 22 JULY 2013

Transmitter Output Power (EIRP) (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermometer / JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
Hygrometer station
M1379 | Test Receiver Rhode & Schwarz | ESIB 7 100330 15 Oct 2013 12
A1096 | Directional Coupler | MIDISCO MDC6223W | None stated | Calibrated -
20 before use
S0523 | DC Power Supply TTi PL320 224235 Calibrated -
before use
M1269 | Multimeter Fluke 179 90250210 30 Jul 2013 12
M1267 | Thermal Power Rhode & Schwarz | NRV-Z52 100155 14 May 2014 12
Sensor
M199 Power Meter Rhode & Schwarz | NRVS 827023/075 | 15 May 2014 12
M1021 | Signal Generator Rhode & Schwarz | SMP02 833286/004 | 05 Feb 2014 12
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5.2.2. Transmitter Occupied Bandwidth
Test Summary:

Test Engineer: Ben Mercer Test Date: 01 July 2013
Test Sample IMEI: 004402451215481

FCC Reference: Part 2.1049

Test Method Used: As detailed in KDB 971168 D01 Section 4.2

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 39
Note(s):

1. Occupied bandwidth (99% bandwidth) was measured using a test receiver occupied bandwidth function.

2. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with resource block settings as detailed in section 4.3 of this report.
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel / OPSK

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2502.5 12 30 100 2.184
2502.5 25 0 50 200 4.509
R o ‘T,“o o T o .

B Offspt

s Moy, Yol il

ol

1.JUL.2013

QPSK /12 Resource Blocks (6 offset)

QPSK / 25 Resource Blocks (0 offset)

ULVSLTD
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel / 160AM

Title:

pate: 1.JUL.2013

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)

2502.5 12 30 100 2.184
2502.5 25 0 50 200 4.509
@ monr T

L 4
e Fui N

pate: 1.JUL.2013 14:47:16

16QAM / 12 Resource Blocks (6 offset)

16QAM / 25 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)
Results: 5 MHz Channel Bandwidth / Middle Channel / OPSK

Frequenc Resource Resource Resolution Video Occupied
(&HZ) y Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2535 12 30 100 2.184
2535 25 0 50 200 4.509
K B .
fw ke e '], tfmtllpadin s TT 4{ '
AR T L
Fl"l.‘"'m AJLI[ N W
sded !

QPSK /12 Resource Blocks (6 offset) QPSK / 25 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel / 160AM

Frequenc Resource Resource Resolution Video Occupied
(&HZ) y Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2535 12 30 100 2.204
2535 25 0 50 200 4,509
Brcn T e e B .
JT[{MLA}J E " } ) (W .avj_uwm:;T
4 otk mxﬂ/ \Ww
- WM‘"A : s

16QAM / 12 Resource Blocks (6 offset)

16QAM / 25 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Top Channel / OQOPSK

Frequenc Resource Resource Resolution Video Occupied

(&HZ) y Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)

2567.5 12 30 100 2.184
2567.5 25 0 50 200 4.489
oo mour L. T .
TN ” SRR AN, W) [...,_,1 o

Center 2.5675 GHz 1 MHZ/

Title: Job Number: 10014945JD03
1.JUL.2013 14:43:44

Span 10 MHz

pate: 1.JUL.2013

QPSK /12 Resource Blocks (6 offset)

QPSK / 25 Resource Blocks (0 offset)

ULVSLTD
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Top Channel / 160AM

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth

(kHz) (kHz) (MHz)

2567.5 12 30 100 2.184

2567.5 25 0 50 200 4.509

@ monr L M .

Nt f
RSN

Title: Job Number: 10014

1.JUL.2013 14:57

04

1 MHZ/

5JD03

Span 10 MHz

pate: 1.JUL.2013

16QAM / 12 Resource Blocks (6 offset)

16QAM / 25 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel / OPSK

Frequency Resource Resource Resolution Video Occupied

(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth

(kHz) (kHz) (MHz)

2505 25 12 50 200 4.529

2505 50 0 100 300 9.018

T T T .
}']‘ MT/ v T’ VTR‘TJ

el Teadsy AT A

VM )

Title:

2013 15:02:23

pate: 1.JUL.2013

QPSK / 25 Resource Blocks (12 offset)

QPSK /50 Resource Blocks (0 offset)

ULVSLTD
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel / 160AM

Frequenc Resource Resource Resolution Video Occupied
(&HZ) y Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2505 25 12 50 200 4.529
2505 50 0 100 300 9.018
Brocn T e e B e .
"W J_WT vr J e “w’n‘[ vr \7 dB:
] | ] x
UM Ml | il tog
i gl

16QAM / 25 Resource Blocks (12 offset)

16QAM / 50 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel / OPSK

Frequenc Resource Resource Resolution Video Occupied
(&HZ) y Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2535 25 12 50 200 4.529
2535 50 0 100 300 9.058
Brcn T e B e .
oo MRSt v NN g ey b e ,_MH,V;LT;J;{;‘
o Lo ‘WMMJ | .
N o) g, ] M
Wulf'r m\m

QPSK / 25 Resource Blocks (12 offset)

QPSK /50 Resource Blocks (0 offset)

ULVSLTD
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ISSUE DATE: 22 JULY 2013

Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel / 160AM

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2535 25 12 50 200 4.529
2535 50 0 100 300 9.018
B oz w e o o | Puz ez E e o .
( J“ !T: v [ ! di T [’4-‘ . : ﬂ"'L'. ‘L“‘V'r fi‘"r
gt
» Y i i “ WW«%
ot oY

16QAM / 25 Resource Blocks (12 offset)

16QAM / 50 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)
Results: 10 MHz Channel Bandwidth / Top Channel / OPSK

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2565 25 12 50 200 4.489
2565 50 0 100 300 9.018
& o EE T .
TWMY\ e ‘f"«NwM-nl Lo et . l
W \"‘«k Mg M&:WNJF M%WMM.
Fuaedf” e

QPSK / 25 Resource Blocks (12 offset) QPSK /50 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Top Channel / 160AM

bk Lt 4

Frequency Resource Resource Resolution Video Occupied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2565 25 12 50 200 4.569
2565 50 0 100 300 9.018
®: o :: :E t:—:; A 20 dB kit 1 1] 100 : 20 4l

31.3 BB Offspt

K xui sl 1 St
e

S LT
T WY

pate: 1.JUL.2013

15:52:4

16QAM / 25 Resource Blocks (12 offset)

16QAM / 50 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 15 MHz Channel Bandwidth / Bottom Channel / OPSK

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2507.5 36 18 100 300 6.553
2507.5 75 0 200 1000 13.467
Tﬂ*—*‘“’ ey, " Twwwwwwuf\"
i / MM{"M"M [, R 'J \‘"‘““ L]
s ‘.’Jl, -

pate: 1.JUL.2013 15:56:2

QPSK / 36 Resource Blocks (18 offset)

QPSK /75 Resource Blocks (0 offset)

ULVSLTD
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Transmitter Occupied Bandwidth (continued)
Results: 15 MHz Channel Bandwidth / Bottom Channel / 160AM

Frequency Resource Resource Resolution Video Occupied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2507.5 36 18 100 300 6.553
2507.5 75 0 200 1000 13.527

51.2 piB orfspt volio: .57 o 51.2 fiB orfsbe vilirg 1.54 am

Tl
L=

Title: : 100149453003

1.JUL.2013 16:07 pate: 1.JUL.2013 16:06:47

16QAM / 36 Resource Blocks (18 offset) 16QAM / 75 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 15 MHz Channel Bandwidth / Middle Channel / OPSK

Frequency Resource Resource Resolu_tion Vide_o Occup_ied

(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth

(kHz) (kHz) (MHz)

2535 36 18 100 300 6.553

2535 75 0 200 1000 13.527

T AT . .
f I N vy 8 rm slllpafuns¥ K \"T '

vl Moo, s

VR

pate: 1.JUL.2013 15:59:49

QPSK / 36 Resource Blocks (18 offset)

QPSK /75 Resource Blocks (0 offset)

ULVSLTD
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Transmitter Occupied Bandwidth (continued)
Results: 15 MHz Channel Bandwidth / Middle Channel / 160AM

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2535 36 18 100 300 6.613
2535 75 0 200 1000 13.467
®1; . :::: o o ®i;\ - : .
T“M ?/{MM .- W\:):ﬁ,{( am;
] o
Ww . Y

16QAM / 36 Resource Blocks (18 offset)

16QAM / 75 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 15 MHz Channel Bandwidth / Top Channel / OPSK

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth

(kHz) (kHz) (MHz)

2562.5 36 18 100 300 6.553
2562.5 75 0 200 1000 13.527

:f“wr{u vl oT f”v“"' 'w L hk'ﬂlmgﬁv\j dm

e \ N w‘/ \
] H”‘MNL,\ B e o
ol ey

pate: 1.JUL.2013

QPSK / 36 Resource Blocks (18 offset)

QPSK /75 Resource Blocks (0 offset)

ULVSLTD
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Transmitter Occupied Bandwidth (continued)

Results: 15 MHz Channel Bandwidth / Top Channel / 160AM

Frequenc Resource Resource Resolution Video Occupied
(&HZ) y Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz2) (MHz)
2562.5 36 18 100 300 6.613
2562.5 75 0 200 1000 13.527
B T e T B e L
T{ vT [T f' v \/7 dB
7 N IM,W‘M/ K
o] M , Hatalfi g
%m

16QAM / 36 Resource Blocks (18 offset)

16QAM / 75 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 20 MHz Channel Bandwidth / Bottom Channel / OPSK

Frequency Resource Resource Resolu_tion Vide_o Occup_ied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2510 50 25 100 300 9.058
2510 100 0 200 1000 17.956
@ T KT .
d ] !
N bt M, B
e S T

QPSK /50 Resource Blocks (25 offset)

QPSK /100 Resource Blocks (0 offset)

ULVSLTD
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Transmitter Occupied Bandwidth (continued)
Results: 20 MHz Channel Bandwidth / Bottom Channel / 160AM

Frequenc Resource Resource Resolution Video Occupied
(EAHZ) y Blook(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2510 50 25 100 300 9.058
2510 100 0 200 1000 18.036
K Brcn T e .
il i et K L
e TP

16QAM / 50 Resource Blocks (25 offset)

16QAM / 100 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 20 MHz Channel Bandwidth / Middle Channel / OPSK

Frequency Resource Resource Resolution Video Occupied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2535 50 25 100 300 9.058
2535 100 0 200 1000 18.036

Title:

1.JUL.2013

: 100149453003

16:21:57

31.2 BB Offspt

pate 1.JUL.2013 16:2

QPSK /50 Resource Blocks (25 offset)

QPSK /100 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 20 MHz Channel Bandwidth / Middle Channel / 160AM

Frequenc Resource Resource Resolution Video Occupied
(EAHZ) y Blook(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2535 50 25 100 300 9.058
2535 100 0 200 1000 18.036
K Brc T e .
Tu..... mﬂhT " Vl gl | il u\lr
x [L.I'Lrs'_
N ,m‘“““ u“‘“ﬂm -
st s T

16QAM / 50 Resource Blocks (25 offset)

16QAM / 100 Resource Blocks (0 offset)
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Transmitter Occupied Bandwidth (continued)

Results: 20 MHz Channel Bandwidth / Top Channel / OPSK

Frequency Resource Resource Resolution Video Occupied
(MH2) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2560 50 25 100 300 9.058
2560 100 0 200 1000 17.956

17120 RN

IAWM“W

Title:

Number: 10014945JD03

1.JUL.2013 16:25:23

31.3 BB Offspt vifrr1g 1q.97 as

pate 1.JUL 3 16:24:15

QPSK /50 Resource Blocks (25 offset)

QPSK /100 Resource Blocks (0 offset)

ULVSLTD
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Transmitter Occupied Bandwidth (continued)

Results: 20 MHz Channel Bandwidth / Top Channel / 160AM

Frequenc Resource Resource Resolution Video Occupied
(EAHZ) y Blook(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
2560 50 25 100 300 9.058
2560 100 0 200 1000 17.956
& e Bron T e .
T&%A o Sl e 54 FMMA 0 pqll e st - '..{
. — _‘\’[
N mew‘“‘f; . b b
R =

16QAM / 50 Resource Blocks (25 offset)

Test Equipment Used:

16QAM / 100 Resource Blocks (0 offset)

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval
Due (Months)

M1659 | Thermometer / JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12

Hygrometer station

L1014 | Test Receiver Rhode & Schwarz | ESIB 40 100014 10 May 2014 12

A1368 | Directional Coupler | Pasternack PE2214-10 | None Calibrated -
before use

A2143 | Attenuator AtlanTecRF AN18-20 081120-23 | 10 May 2014 12

S0523 | DC Power Supply TTi PL320 224235 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 30 Jul 2013 12
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5.2.3. Transmitter Radiated Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Dates: 06 July 2013 &
07 July 2013
Test Sample IMEI: 004402451217222
FCC Reference: Parts 2.1053 & 27.53(m)(4)
Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.12. referencing FCC
Part 2.1053
Frequency Range: 30 MHz to 26 GHz
Configuration: 20 MHz QPSK, 1RB, 0 Offset
Environmental Conditions:
Temperature (°C): 22 t0 26
Relative Humidity (%): 40 to 43
Note(s):
1. The EUT was set to transmit with a 20 MHz channel bandwidth, QPSK modulation applied and 1

resource block with 0 offset, as this was found to be the worst case modulation scheme with regards
to emissions after preliminary investigations and, as this mode emits the highest transmit output
power level, it was deemed to be the worst case.

Pre-scans have been taken with a limit line set at -13 dBm. In accordance with 27.53(m)(4), the
results table has a limit of -25 dBm.

The emission seen on the 1 GHz to 3 GHz plot at approximately 2562.5 MHz is the EUT carrier.

No spurious emissions were detected above the measurement system noise floor therefore the
highest peak noise floor reading of the measuring receiver was recorded in the table below.

Measurements below 1 GHz were performed in a semi-anechoic chamber (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 (Asset Number K0002) 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 (Asset Number KO0O01) 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.

Results:

Frequency Antenna Emission Level Limit Margin
(MHz) Polarisation (dBm) (dBm) (dB)

Result

20821.643 Vertical -34.2 -25.0 9.2 Complied
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Transmitter Radiated Spurious Emissions (continued)

UL.2013 11:0

> SPURIOUS EMISSIONS TX MODE TOP CHANNEL

:38

Title:
comment a: 10

pate:

0 0
110 1o
115 15
210 0
ol 215
-3t0 -310
_als -315
40 a0 952 404
£ 4 6 8 30
£ .4ls E 45
] 8
£ 500 £ 50
= T
T
8 .55 3 -515 WMWW
610 610 W
3 0 00 401 MoK -6
62566 033 d8 n 15
-710
- TP Ay
ko MWWWWMM 5
oo MMMMWWWI«W ~elo
ols 815
olo 910
ols ols
1los
14 50M 80MOOM 200M300MOMGNOM 80 0IfM
30 32 34 36 38 40 42 44 46 48 5
h v o Frequency in H z
Fro g uoncy M
Marker I (T1] REW T unz | RE Act To ab RB T unz | RE Act To ab
£
aBm 4729459 Guz swr ms Unic aBm 1z swr ms Unic aBm
To.5 B Offsfc To.8 B Offsfc
b1 - [ o1 -
-30 -30
1 " e sl L
A JULAL P
-1 V‘LW; . L T At bt HH
Y R s v Tr
-7 )
—80 -80
-109 -10d
start 1 GHz 200 MHz/ Stop 3 GHz Start 3 GHz MHz/ Sstop 4 GHz

RADIATED SPURIOUS EMISS
a8

TX MODE TOP CHANNEL

13 11:12:03
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Transmitter Radiated Spurious Emissions (continued)

Mark Marker 1 [T1] RBW T MHz | RE ACt 10 db
80 aBm ~37.76 aBm vew 3 MAzZ
55 GHz 0 dBm 6.95791583 GHz 11.5 ms Unit dBm
0. Offspt 10.6 piB offs
0
| o - B - .
30
S -\ hpnby ! 1
ot
oA K A
-0
-10
Start 4 GHz 200 Start 6 GHz 200 MHzZ/ z
ritle: RADIATED S SSTONS TX ritie: RADTATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
comment a: 10014948 comment A: 10014948
pate: 6.JU1.2013 6.JUL
Maxk T1] Marker 1 [T1] REW T MHz | RE At 10 aE
Ref Lvl -40.53 dBm -36.35 dBm vew 3 MHzZ
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b
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10014948

“omment A: 10014948

pate: 6.JUL.2013

6.JUL.2013 11:49:37
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Transmitter Radiated Spurious Emissions (continued)

Marker 1 [Tl RBW 1 MHZ RF Att
£
Ref Lvl -34.16 dBm vBW 3 MHZ

0 dBm 20.82164329 GHz swr 46 ms Unit dBm

10 dB

10.4 |is offsft

tart 18 GHz 800 MHz/ Stop 26 GHz

Title: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL

£ A: 10014948

6.JUL.2013 12:04:03

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1622 | Thermometer / JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
Hygrometer station
KO001 | 5m RSE Chamber | Rainford EMC N/A N/A 24 Oct 2013 12
G0543 | Amplifier Sonoma 310N 230801 05 Oct 2013 3
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 07 Feb 2014 12
A1834 | Attenuator Hewlett Packard 8491B 10444 27 Jan 2014 12
A1393 | Attenuator Huber & Suhner 6820.17.B | 757456 10 May 2014 12
A490 Antenna Chase CBL6111A | 1590 09 Apr 2014 12
M1656 | Thermometer/ JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
Hygrometer station
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 04 Nov 2013 12
M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 12
A1534 | Pre-Amplifier Hewlett Packard 8449B 3008A00405 | 04 Nov 2013 12
A1818 | Antenna EMCO 3115 00075692 04 Nov 2013 12
A253 Antenna Flann Microwave 12240-20 128 04 Nov 2013 12
A254 Antenna Flann Microwave 14240-20 139 04 Nov 2013 12
A255 Antenna Flann Microwave 16240-20 519 04 Nov 2013 12
A256 Antenna Flann Microwave 18240-20 400 04 Nov 2013 12
A436 Antenna Flann Microwave 20240-20 330 04 Nov 2013 12
A1975 | High Pass Filter AtlanTecRF AFH-03000 | 090424010 19 Apr 2014 12
A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 10 May 2014 12
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5.2.4. Transmitter Radiated Emissions at Band Edges

Test Summary:

Test Engineer: Mark Percival Test Dates: 04 July 2013 &
12 July 2013
Test Sample IMEI: 004402451217222
FCC Reference: Parts 2.1053 and 27.53(m)(4)
Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.12. referencing
FCC Part 27.53

Environmental Conditions:

Temperature (°C): 21to 22
Relative Humidity (%): 44 to0 51
Note(s):

1. Measurements were performed with the EUT transmitting QPSK and 16QAM modulation schemes
and maximum resource block allocation.
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Transmitter Radiated Emissions at Band Edges (continued)
Results: 5 MHz Channel Bandwidth / OPSK

Frequency Resource Resource ETS’\Z?” Limit Margin (dB) Result
)
(MHz Block(s) Block Offset (dBm)
(dBm)

2499.992 25 0 -19.2 -13.0 6.2 Complied
2500 25 0 -22.3 -13.0 9.3 Complied
2570 25 0 -26.7 -13.0 13.7 Complied

2570.008 25 0 -25.9 -13.0 12.9 Complied

T FH Offsgt wifrTi) B 22.32 ':BH N Fﬁ Offsgt wifrTy
3 MMHW g Ay, {ae A W‘hﬁ Yul “j W %v.l - — T —

QPSK / Lower Band Edge
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / 160AM

Frequency Resource Resource Emission Limit
(MH2) Block(s) | Block Offset Level @Bmy | Margin(dB) | Result
(dBm)
2500 25 0 -22.6 -13.0 9.6 Complied
2570 25 0 -19.8 -13.0 6.8 Complied
{ Fe GIE3 v v

.2013  15:04:15

T arhfo L x

5
P

5:20:

a4

100 kHz/

16QAM / Lower Band Edge

16QAM / Upper Band Edge

ULVSLTD

Page 69 of 99




TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP10014948JD07A

ISSUE DATE: 22 JULY 2013

Transmitter Radiated Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit

(MHz2) Block(s) | Block Offset Level @Bmy | Margin(dB) ) Result
(dBm)

2499.998 50 0 -22.1 -13.0 9.1 Complied
2500 50 0 -24.5 -13.0 11.5 Complied
2570 50 0 -25.4 -13.0 12.4 Complied
N F’ T vi|rri ot FB oree T voboo o

7 A K el bk M“W 7

I ) e ottt el e AP PP FS T Yo ¥ ey AT o T o

pate:

48
.20

13 19:07:4

pate:

013

17:35:

QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / 160QAM

Frequency Resource Resource Emission Limit

(MH2) Block(s) | Block Offset Level @Bmy | Margin(dB) | Result
(dBm)

2499.996 50 0 -24.1 -13.0 11.1 Complied
2500 50 0 -25.5 -13.0 125 Complied
2570 50 0 -21.3 -13.0 8.3 Complied

B T e - ) R e
T FH Offstt wi|rri) 0.1 FB offs A e
Rl I . 1 _ _ e %M"MVJ 30 g S8 SECH PITPPAY. VRSP M RO TH S TN

4 Band Edge

.2013 15:13:46

pate:

013 15:22:2

16QAM / Lower Band Edge

16QAM / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 15 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit

(MH2) Block(s) | Block Offset Level @Bmy | Margin(dB) | Result
(dBm)

2499.996 75 0 -21.8 -13.0 8.8 Complied
2500 75 0 -23.1 -13.0 10.1 Complied
2570 75 0 -25.2 -13.0 12.2 Complied

2570.020 75 0 -25.0 -13.0 12.0 Complied

T FH Offstt wi|rri) ’ = F‘i ofs A
i el oot ok I g A R A "y ol

UL.2013 19:11:14

pate:

JUL.2013 17:37:45

QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 15 MHz Channel Bandwidth / 160AM

Frequency Resource Resource Emission Limit
(MH2) Block(s) | Block Offset Level @Bmy | Margin(dB) | Result
(dBm)

2499.992 75 0 -24.8 -13.0 11.8 Complied
2500 75 0 -26.5 -13.0 13.5 Complied
2570 75 0 -23.2 -13.0 10.2 Complied

2570.006 75 0 -22.6 -13.0 9.6 Complied

' 101 FH Offstt wifrTi) ’ 0.1 FB Offsgt wi|rT
5ol snkepinie PNRTIACITIPN FPTERN W SUrd K SPOTE ey [MM ,KMWMWW I Anigahy i
16QAM / Lower Band Edge 16QAM / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 20 MHz Channel Bandwidth / OQPSK

Frequency Resource Resource Emission Limit

(MHz2) Block(s) | Block Offset Level @Bmy | Margin(dB) ) Result
(dBm)

2499.621 100 0 -31.0 -13.0 18.0 Complied
2500 100 0 -32.9 -13.0 19.9 Complied
2570 100 0 -22.7 -13.0 9.7 Complied

2570.016 100 0 -22.1 -13.0 9.1 Complied

AT e G- om o L

J°-f’ﬁ-f‘“ wifiTi) ’ -1F‘59“ LAE
J 2 FMW“ A olndl VR FREVIIV PRVYRY TG A VIPTEITPR R
1 " P PP PP PRTVR ICOPP YIRS 1 (PP DT PPl A ]

QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 20 MHz Channel Bandwidth / 160AM

Frequency Resource Resource Emission Limit

(MH2) Block(s) | Block Offset Level @Bmy | Margin(dB) | Result
(dBm)

2499.996 100 0 -28.4 -13.0 15.4 Complied
2500 100 0 -29.8 -13.0 16.8 Complied
2570 100 0 -27.6 -13.0 14.6 Complied

2570.008 100 0 -26.8 -13.0 13.8 Complied
' J°-1FE‘°“ wi|rri) ’ -1F‘59“ A

. N ,JCMWL IR e S R R PR YOI SOy o
DA AT, AR AR CraT T o

pate:

d Edge
2.JUL.2013 15:17:29

16QAM / Lower Band Edge

Test Equipment Used:

16QAM / Upper Band Edge

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)

M1656 | Thermometer/ JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
Hygrometer station

K0002 | 3m RSE Chamber | Rainford N/A N/A 04 Nov 2013 12

A1534 | Pre-Amplifier Hewlett Packard 8449B 3008A00405 | 04 Nov 2013 12

A1818 | Antenna EMCO 3115 00075692 04 Nov 2013 12

A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 10 May 2014 12

M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 12
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5.2.5. Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz

Test Summary:

Test Engineer: Nick Steele Test Date: 18 July 2013

Test Sample IMEI: 004402451217222

FCC Reference: Parts 2.1053 and 27.53(m)(4)

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.12. referencing
FCC Part 27.53 & KDB 971168 D01 Section 6.0

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 41
Note(s):
1. Measurements were performed with the EUT transmitting QPSK and 16QAM modulation schemes,
with resource block settings stated in section 4.3.
2. Asper KDB 971168 D01, section 6.0 paragraph 4, it was necessary to relax the reference bandwidth
to increase the measurement accuracy in the ranges 2498 MHz to 2499 MHz and 2571 MHz to 2572
MHz. The spectrum analyser was centred 50 kHz above the lower frequency of the band being
measured. This is the first 100 kHz strip to be measured. The resolution bandwidth was set to
100 kHz, 1/10 of the original bandwidth. The frequency span set to 0 Hz which ensured there would
be little to no interference from the adjacent 100 kHz blocks.
3. The maximum power in mW was obtained from the first 100 kHz strip and recorded. The centre

frequency was then incremented by 100 kHz to centre it on the 100 kHz strip above and immediately
adjacent to the first 100 kHz strip where the power in mW was also recorded. The procedure was
then repeated for all ten strips. The ten linear results noted as mW/100 kHz were summed to give a
total power in terms of mMW/MHz. The power was then converted into Log terms dBm/MHz using the
formula dBm = 10*Log(mW).
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 5 MHz Channel Bandwidth / 2494.5 MHz to 2498 MHz / Sub-test 1

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2497.986 QPSK 1 0 -15.2 -13.0 2.2 Complied
2498.000 16QAM 1 0 -14.6 -13.0 1.6 Complied
— B
T A
. e A R ——r R e e “I
QPSK 16QAM
Results: 5 MHz Channel Bandwidth / 2498 MHz to 2499 MHz / Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Limit Margin
Block Level Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2498 to 2499 QPSK 1 0 -23.1 -13.0 10.1 Complied
2498 to 2499 16QAM 1 0 -19.5 -13.0 6.5 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 5 MHz Channel Bandwidth / 2494.5 MHz to 2498 MHz / Sub-test 4

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz2) Scheme | Blocks Block Level (dBm) (dB) Result
Offset (dBm)
2498.000 QPSK 25 0 -20.5 -13.0 7.5 Complied
2498.000 16QAM 25 0 -20.5 -13.0 7.5 Complied
@ L - e @/mﬂ, S e
| s o " ud%w J ¢ Lot ot WM"W
QPSK 16QAM
Results: 5 MHz Channel Bandwidth / 2498 MHz to 2499 MHz Integrated Result
. Resource Integrated A .
Frequency | Modulation | Resource Limit Margin
Block Level Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2498 to 2499 QPSK 25 0 -16.5 -13.0 35 Complied
2498 to 2499 16QAM 25 0 -16.8 -13.0 3.8 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 5 MHz Channel Bandwidth / 2573 MHz to 2575.5 MHz / Sub-test 2

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2573.015 QPSK 1 24 -25.4 -13.0 12.4 Complied
2573.025 16QAM 1 24 -25.4 -13.0 12.4 Complied
- f‘-w“\bw\_w_ . -3 k‘\“"v.._
- b g T rw %-‘JH, . [ PP
QPSK 16QAM
Results: 5 MHz Channel Bandwidth / 2571 MHz to 2573 MHz Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Limit Margin
Block Level Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2571 to 2572 QPSK 1 24 -17.3 -13.0 4.3 Complied
2572 to 2573 QPSK 1 24 -36.4 -13.0 23.4 Complied
2571 to 2572 16QAM 1 24 -16.7 -13.0 3.7 Complied
2572 to 2573 16QAM 1 24 -36.8 -13.0 23.8 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 5 MHz Channel Bandwidth / 2572 MHz to 2575.5 MHz / Sub-test 4

Frequency | Modulation | Resource R(Eslglérkce ET'esvsélon Limit Margin Result
(MHz) Scheme Block(s) Offset dBm) (dBm) (dB)
2572.007 QPSK 25 0 -17.6 -13.0 4.6 Complied
2572.021 16QAM 25 0 -16.2 -13.0 3.2 Complied
P srrtlp e & Jeseas PR g i A DRy a
QPSK 16QAM
Results: 5 MHz Channel Bandwidth / 2571 MHz to 2572 MHz Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Block Level Limit Margin Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2571 to 2572 QPSK 25 0 -16.1 -13.0 3.1 Complied
2571 to 2572 16QAM 25 0 -15.2 -13.0 2.2 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 10 MHz Channel Bandwidth / 2494.5 MHz to 2498 MHz / Sub-test 1

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2497.993 QPSK 1 0 -20.5 -13.0 7.5 Complied
2498.000 16QAM 1 0 -20.7 -13.0 7.3 Complied
] e,
LUK IO KK L | X EUmst ol w ,,""""J. B KNI L uimv-“-‘-"-““"" i """‘"’i""‘-‘-“-‘-‘v—'-‘-‘“'wf
QPSK 16QAM
Results: 10 MHz Channel Bandwidth / 2498 MHz to 2499 MHz Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Limit Margin
Block Level Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2498 to 2499 QPSK 1 0 -33.3 -13.0 20.3 Complied
2498 to 2499 16QAM 1 0 -33.9 -13.0 20.6 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 10 MHz Channel Bandwidth / 2494.5 MHz to 2499 MHz / Sub-test 4

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level dBm) (dB) Result
Offset (dBm)
2499.0 QPSK 50 0 -16.7 -13.0 3.7 Complied
2499.0 16QAM 50 0 -18.3 -13.0 5.3 Complied
yﬁ_f”‘ i M,ﬁ
— o bS] W\WWM I h_ ™|

Page 82 of 99

ULVSLTD




TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP10014948JD07A

ISSUE DATE: 22 JULY 2013

Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 10 MHz Channel Bandwidth / 2572 MHz to 2575.5 MHz / Sub-test 2

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2572.014 QPSK 1 49 -14.4 -13.0 1.4 Complied
2572.007 16QAM 1 49 -14.3 -13.0 1.3 Complied
@ R . - @7 . T
Fob | A o ety duar e L ssufn o
QPSK 16QAM
Results: 10 MHz Channel Bandwidth / 2571 MHz to 2572 MHz Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Limit Margin
Block Level Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2571 to 2572 QPSK 1 49 -30.1 -13.0 17.1 Complied
2571 to 2572 16QAM 1 49 -31.0 -13.0 18.0 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 10 MHz Channel Bandwidth / 2571 MHz to 2575.5 MHz / Sub-test 4

Frequency | Modulation | Resource Resource Emission Limit Margin

(MHz) | Scheme | Block(s) | Block Level dBm) (dB) Result

Offset (dBm)
2571.009 QPSK 50 0 -17.3 -13.0 4.3 Complied
2571.009 16QAM 50 0 -18.0 -13.0 5.0 Complied
e K
~
TN g s st g iy —— i ]
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 15 MHz Channel Bandwidth / 2494.5 MHz to 2498 MHz / Sub-test 1

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)

2498.000 QPSK 1 0 -26.0 -13.0 13.0 Complied
2498.000 16QAM 1 0 -26.4 -13.0 134 Complied
. ] , ]
TSR (R SPTIT FSPSPO AU o i [ PP S s S, v st

QPSK 16QAM
Results: 15 MHz Channel Bandwidth / 2498 MHz to 2499 MHz Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Limit Margin

Block Level Result

(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2498 to 2499 QPSK 1 0 -26.2 -13.0 13.2 Complied
2498 to 2499 16QAM 1 0 -22.5 -13.0 9.5 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 15 MHz Channel Bandwidth / 2494.5 MHz to 2499 MHz / Sub-test 4

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2498.991 QPSK 75 0 -24.4 -13.0 114 Complied
2498.982 16QAM 75 0 -25.0 -13.0 12.0 Complied
e P R N Vs caiad ot T R e
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 15 MHz Channel Bandwidth / 2572 MHz to 2575.5 MHz / Sub-test 2

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2572.000 QPSK 1 74 -17.6 -13.0 4.6 Complied
2572.014 16QAM 1 74 -18.2 -13.0 5.2 Complied
e B
N ™,
T ey y | e %WWW bt L WM
QPSK / Upper Band Edge 16QAM / Upper Band Edge
Results: 15 MHz Channel Bandwidth / 2571 MHz to 2572 MHz Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Limit Margin
Block Level Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2571 to 2572 QPSK 1 74 -27.7 -13.0 14.7 Complied
2571 to 2572 16QAM 1 74 -28.3 -13.0 15.3 Complied

ULVSLTD

Page 87 of 99




TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)
Results: 15 MHz Channel Bandwidth / 2572 MHz to 2575.5 MHz / Sub-test 4

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2571.000 QPSK 75 0 -20.9 -13.0 7.9 Complied
2571.000 16QAM 75 0 -22.0 -13.0 9.0 Complied
\\\Mm B | | - i
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 20 MHz Channel Bandwidth / 2494.5 MHz to 2498 MHz / Sub-test 1

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)

2497.972 QPSK 1 0 -30.4 -13.0 17.4 Complied
2497.986 16QAM 1 0 -30.4 -13.0 17.4 Complied
QPSK 16QAM

Results: 20 MHz Channel Bandwidth / 2498 MHz to 2499 MHz Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Limit Margin
Block Level Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2498 to 2499 QPSK 1 0 -29.0 -13.0 16.0 Complied
2498 to 2499 16QAM 1 0 -33.2 -13.0 20.2 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)
Results: 20 MHz Channel Bandwidth / 2494.5 MHz to 2499 MHz / Sub-test 4

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2499.000 QPSK 100 0 -28.9 -13.0 15.9 Complied
2498.946 16QAM 100 0 -30.1 -13.0 17.1 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 20 MHz Channel Bandwidth / 2572 MHz to 2575.5 MHz / Sub-test 2

Frequency | Modulation | Resource Resource Emission Limit Margin
(MHz) | Scheme | Block(s) | Block Level (dBm) (dB) Result
Offset (dBm)
2572.014 QPSK 1 99 -21.7 -13.0 8.7 Complied
2572.007 16QAM 1 99 -21.3 -13.0 8.3 Complied
= m‘w
M“'wwv-mn A gl s —_— i -
QPSK 16QAM
Results: 20 MHz Channel Bandwidth / 2571 MHz to 2572 MHz Integrated Result
. Resource Integrated _— .
Frequency | Modulation | Resource Limit Margin
Block Level Result
(MH2z2) Scheme Block(s) Offset dBm) (dBm) (dB)
2571 to 2572 QPSK 1 99 -30.5 -13.0 17.5 Complied
2571 to 2572 16QAM 1 99 -29.5 -13.0 16.5 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 20 MHz Channel Bandwidth / 2571 MHz to 2575.5 MHz / Sub-test 4

Modulation feci
Frequency| Scheme Resource Resource Emission Limit Margin
(MH2) Block(s) Block Level (dBm) (dB) Result
Offset (dBm)
2571.000 QPSK 100 0 -28.6 -13.0 15.6 Complied
2571.036 16QAM 100 0 -30.0 -13.0 17.0 Complied
“MNMW\.AM U DAY WY AP Y o A A s AU S
QPSK 16QAM
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1656 | Thermometer/ JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
Hygrometer station
K0002 | 3m RSE Chamber | Rainford N/A N/A 04 Nov 2013 12
A1534 | Pre-Amplifier Hewlett Packard 8449B 3008A00405 | 04 Nov 2013 12
A1818 | Antenna EMCO 3115 00075692 04 Nov 2013 12
A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 10 May 2014 12
M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 12
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5.2.6. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineers: Graeme Morris & Test Dates: 04 July 2013 &
Nick Steele 05 July 2013
Test Sample IMEI: 004402451215481

FCC Reference:

Parts 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):

22to 24

Relative Humidity (%):

35to0 37

Note(s):

1. Avoltage variation jig was connected to the EUT which was powered via a bench power supply.

2. Frequency error was measured using a calibrated Rohde and Schwarz CMW 500 Universal Radio
Communications Tester in accordance with current Rohde and Schwarz application notes. The EUT was
connected by suitable RF cables to the CMW 500. A bi-directional communications link was established
between the EUT and CMW 500. The frequency meter value was recorded.

3. Temperature was monitored throughout the test with a calibrated digital thermometer.
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Transmitter Frequency Stability (Temperature Variation) (continued)

Results: Bottom Channel (2502.5 MHz)

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

-30 32 2502.499968 2500 2.499968 Complied
-20 33 2502.499967 2500 2.499967 Complied
-10 35 2502.499965 2500 2.499965 Complied

0 31 2502.499969 2500 2.499969 Complied
10 31 2502.499969 2500 2.499969 Complied
20 36 2502.499964 2500 2.499964 Complied
30 33 2502.499967 2500 2.499967 Complied
40 34 2502.499966 2500 2.499966 Complied
50 33 2502.499967 2500 2.499967 Complied

Results: Top Channel (2567.5 MHz)
Temperature Frequency Measured Lower Band Margin Result
(°C) Error (Hz) Frequency Edge Limit (MHz)
(MH2z) (MH2z)

-30 24 2567.500024 2570 2.499976 Complied
-20 27 2567.500027 2570 2.499973 Complied
-10 24 2567.500024 2570 2.499976 Complied

0 29 2567.500029 2570 2.499971 Complied
10 25 2567.500025 2570 2.499975 Complied
20 33 2567.500033 2570 2.499967 Complied
30 26 2567.500026 2570 2.499974 Complied
40 30 2567.500030 2570 2.499970 Complied
50 29 2567.500029 2570 2.499971 Complied
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Transmitter Frequency Stability (Temperature Variation) (Continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermometer / JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
Hygrometer station
M1752 | Radio Comms Rohde & Schwarz | CMW 500 139551 19 Jun 2014 12
Tester
EO0513 | Environmental TAS LT600 23900506 Calibrated -
Chamber Series 3 before use
M1643 | Thermometer Fluke 5211 18890136 19 Mar 2014 12
S0557 | DC power supply TTI EL303R 395819 Calibrated -
before use
M1269 | Multimeter Fluke 179 90250210 30 Jul 2013 12
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5.2.7. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineers: Graeme Morris & Test Dates: 04 July 2013 &
Nick Steele 05 July 2013
Test Sample IMEI: 004402451215481

FCC Reference:

Parts 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):

22

Relative Humidity (%):

37

Note(s):

1. Avoltage variation jig was connected to the EUT which was powered via a bench power supply.

2. Frequency error was measured using a calibrated Rohde and Schwarz CMW 500 Universal Radio
Communications Tester in accordance with current Rohde and Schwarz application notes. The EUT was
connected by suitable RF cables to the CMW 500. A bi-directional communications link was established
between the EUT and CMW 500. The frequency meter value was recorded.

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

Results: Bottom Channel (2502.5 MHz)

Supply Frequency Measured Lower Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MH2z) (MHz)
3.6 32 2502.499968 2500 2.499968 Complied
4.2 34 2502.499966 2500 2.499966 Complied
Results: Top Channel (2567.5 MHz)
Supply Frequency Measured Lower Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
3.6 25 2567.500025 2570 2.499975 Complied
4.2 34 2567.500034 2570 2.499966 Complied
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Transmitter Frequency Stability (Voltage Variation)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. | Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermometer / JM Handelspunkt | 30.5015.13 | None 24 May 2014 12
Hygrometer station stated
M1752 | Radio Comms Rohde & Schwarz | CMW 500 139551 19 Jun 2014 12
Tester
EO0513 | Environmental TAS LT600 23900506 | Calibrated -
Chamber Series 3 before use
M1643 | Thermometer Fluke 52l 18890136 | 19 Mar 2014 12
S0557 | DC power supply TTI EL303R 395819 Calibrated -
before use
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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 le):\l(?e((r;/se L(J:r?cl:((:atrjtlg;[r?'ij
Conducted Output Power 2500 to 2570 MHz 95% +1.13 dB
Frequency Stability 2500 to 2570 MHz 95% +0.92 ppm
Occupied Bandwidth 2500 to 2570 MHz 95% +0.92 ppm
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +5.65 dB
Radiated Spurious Emissions 1 GHz to 26 GHz 95% +2.94 dB

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

Page 98 of 99 ULVSLTD




TEST REPORT SERIAL NO: UL-RPT-RP10014948JD07A

VERSION 1.0 ISSUE DATE: 22 JULY 2013

7. Report Revision History

Version Revision Details
Number Page No(s) | Clause Details
1.0 - - Initial Version

ULVSLTD Page 99 of 99




