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1. Customer Information

Company Name: General Dynamic Broadband UK Ltd

Address: Unit 7 Greenways Business Park
Bellinger Close

Chippenham

Wilts

SN15 1BN

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):

Part 27 Subpart C (Miscellaneous Wireless Communication Services)

Site Registration:

209735

Location of Testing:

UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,

Basingstoke, Hampshire, RG24 8AH, United Kingdom

Test Dates:

02 September 2013 to 12 September 2013

2.2. Summary of Test Results

FCC Reference (47CFR)

Measurement

Result

15.107 Receive/ldle AC Conducted Emissions

15.109 Receive/ldle Radiated Spurious Emissions

15.111 Receive/ldle Conducted Spurious Emissions — Main Port
15.111 Receive/ldle Conducted Spurious Emissions — Diversity Port

2.1046 / 27.50(h)(2)

Transmitter Output Power (EIRP)

2.1049

Transmitter Occupied Bandwidth

2.1051 / 27.53(m)(4)

Transmitter Conducted Spurious Emissions

2.1051 / 27.53(m)(4)

Transmitter Conducted Emissions at Band Edges

2.1051 / 27.53(m)(4)

Transmitter Conducted Emissions at Band Edges +/- 5.5 MHz

2.1053/ 27.53(m)(4)

Transmitter Radiated Spurious Emissions

2.1053/ 27.53(m)(4)

Transmitter Radiated Emissions at Band Edges

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)

C COCOCOOOOCOCCP0

Key to Results

O:Complied

O = Did not comply

ULVSLTD
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2.3. Methods and Procedures

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: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

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:

General Dynamics Broadband

Model Number:

AAU

IMEL: 357163021041657
Serial Number: AAUHD2600Qz44
Hardware Version Number: 21

Software Version Number: 5.6.6

FCC ID: PKTPEMAAU2

Brand Name:

General Dynamics Broadband

Model Number:

AAU

IMEL: 357163021041624
Serial Number: AAUHD2600RK44
Hardware Version Number: 2.1

Software Version Number: 5.6.6

FCC ID: PKTPEMAAU2

3.2. Description of EUT

The equipment under test (EUT) is a TD-CDMA 2.5 GHz wireless broadband modem.

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:

TD-CDMA

Type of Equipment

Transceiver

Channel Bandwidth:

5 MHz & 10 MHz

Modulation Type:

QPSK, 16QAM & 64QAM

Maximum Antenna Gain:

9.0 dBi

Maximum Conducted Power: 23.5dBm

Power Supply Requirement: Nominal 3.3VDC
Minimum 3.003 vDC
Maximum 3.597 vDC

Tested Frequency Ranges:

2496 MHz to 2690 MHz

Channels Tested:

Channel Bandwidth

Frequency of Uplink (MHz)

Bottom Channel 5 MHz 2498.5
10 MHz 2501.0
Middle Channel All 2593.0
Top Channel 5 MHz 2687.5
10 MHz 2685.0

3.5. Support Equipment

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

Brand Name:

General Dynamics Broadband

Description: PEM test board (unmaodified)
Model Name or Number: AAR
Serial Number: AAFK838000F32

Brand Name:

General Dynamics Broadband

Description: PEM test board (modified for 3.3 VDC direct connection)
Model Name or Number: AAR

Serial Number: EEMS0225300004

Brand Name: Toshiba

Description: Laptop

Model Name or Number: PSAAPE-00HOOKEN

Serial Number: 67071048Q

Brand Name: GTT

Description:

Antenna (x2)

Model Name or Number:

OA-24-04-15

Page 8 of 80
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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 Transmit Mode - The EUT was set to transmit with a 100% duty cycle with maximum output power
using 5 MHz or 10 MHz channel bandwidth. QPSK, 16QAM and 64QAM modulations were tested.

e Receivel/idle Mode.

4.2. Configuration and Peripherals

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

e The EUT was mounted on a test board which allowed it to be powered by a bench power supply.
The test board was powered from 12 VDC and provided the EUT with 3.3 VDC.

e The test board was connected to a laptop via a USB cable. The customer supplied a bespoke
software application that was used to control the device. The EUT was placed into either transmit or
receive mode, the channel and modulation scheme were also selected via this software.

e The EUT has two RF conducted ports, the Main port is used for transmit and receive, the Diversity
port is used for receive diversity only. All testing was carried out on the Main port and the diversity
port was terminated with a dummy load. Receive/idle conducted emissions tests were performed on
both the main and diversity ports.

e Transmitter radiated spurious emissions tests were performed when the EUT was set to transmit
with a 10 MHz channel bandwidth with QPSK modulation applied. 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.

e For radiated emissions testing, the EUT was placed into a test jig and the provided antennas were
connected to the main and diversity ports.

e Testing at temperature and voltage extremes was performed using a voltage variation jig and
adaptor supplied by the customer.

ULVSLTD Page 9 of 80
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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. Receiver/ldle Mode AC Conducted Spurious Emissions

Test Engineers: Ahmed Ali & Test Date: 06 September 2013
Nick Steele

Test Sample IMEI: 357163021041657

FCC Reference: Part 15.107

Test Method Used: As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 54
Note:

1. Testing was performed with the EUT powered by a desktop AC to DC power supply, which was
connected to 120 VAC 60 Hz via a LISN.

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

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

5.316 Live 12.4 60.0 47.6 Complied
6.149 Live 135 60.0 46.5 Complied
7.575 Live 12.9 60.0 47.1 Complied
8.448 Live 12.6 60.0 47.4 Complied
9.227 Live 21.8 60.0 38.2 Complied
9.528 Live 19.7 60.0 40.3 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result

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

6.576 Live 7.2 50.0 42.8 Complied
7.440 Live 13.9 50.0 36.1 Complied
7.877 Live 7.2 50.0 42.8 Complied
8.930 Live 12.6 50.0 37.4 Complied
9.524 Live 15.4 50.0 34.6 Complied
9.830 Live 114 50.0 38.6 Complied

ULVSLTD Page 11 of 80




TEST REPORT SERIAL NO: UL-RPT-RP10048208JD01A

VERSION 1.0 ISSUE DATE: 24 SEPTEMBER 2013

Receiver/ldle Mode AC Conducted Spurious Emissions

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

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

4.835 Neutral 10.3 56.0 45.7 Complied
5.334 Neutral 13.1 60.0 46.9 Complied
5.843 Neutral 13.1 60.0 46.9 Complied
6.257 Neutral 15.7 60.0 44.3 Complied
6.599 Neutral 135 60.0 46.5 Complied
9.123 Neutral 14.5 60.0 45.5 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result

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

6.851 Neutral 13.8 50.0 36.2 Complied
8.646 Neutral 14.2 50.0 35.8 Complied
8.939 Neutral 15.1 50.0 34.9 Complied
9.236 Neutral 18.0 50.0 32.0 Complied
9.537 Neutral 14.8 50.0 35.2 Complied
9.834 Neutral 135 50.0 36.5 Complied

Page 12 of 80 ULVSLTD
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Receiver/ldle Mode 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
75 75
70 70
65- 65
60- [— 60 [—
55 55
50- 50
> 45 > 45
=Y Z
3 3
£ 40 < 40
35 3s
30- 30
25 25
>
20 > 20
15 P 15 .‘
S »
10 * 10 *
s 5
150k 30040600 8001M 2m 3M 4M5M6 8 10M 20M 30M 150k 30040000 8001M 2m 3M 4M5M6 8 10M 20M 30M
Frequency in Hz Frequency in Hz

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

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M1379 | Test Receiver Rohde & Schwarz | ESIB7 100330 15 Oct 2013 12

A004 LISN Rohde & Schwarz | ESH3-Z5 890604/027 | 30 Oct 2013 12

A1830 | Pulse Limiter Rohde & Schwarz | ESH3-Z22 100668 19 Feb 2014 12

S0529 | DC Power Supply ISO-Tech IPS2302A | 504E005G2 | Calibrated -
before use

M1229 | Multimeter Fluke 179 87640015 26 Jun 2014 12

M1625 | Thermometer / JM Handelspunkt | 30.5015.06 | Not stated 09 Jan 2014 12

Hygrometer station
UL VS LTD Page 13 of 80
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5.2.2. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: David Doyle Test Date: 10 September 2013
Test Sample IMEI: 3571630210411657
FCC Reference: Part 15.109

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.5

referencing ANSI C63.4

Frequency Range:

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

36

Note(s):

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

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

3. 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.

Results: Quasi Peak

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuV/m) (dB)
31.347 Vertical 30.6 40.0 9.4 Complied
52.407 Vertical 215 40.0 18.5 Complied
75.003 Vertical 27.9 40.0 12.1 Complied
174.988 Horizontal 28.6 43.5 14.9 Complied
225.009 Horizontal 30.2 46.0 15.8 Complied
249.972 Vertical 39.0 46.0 7.0 Complied
Page 14 of 80 UL VS LTD
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

FCCPart 15109 Radiate d

Levelin dBVIm
8 8 5 8

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

table.

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M1622 | Thermometer / JM Handelspunkt | 30.5015.13 | Not stated | 24 May 2014 12

Hygrometer station

K0001 | 5m RSE Chamber Rainford EMC N/A N/A 24 Oct 2013 12

M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 07 Feb 2014 12

A490 Bilog Antenna Chase CBL6111A | 1590 09 Apr 2014 12

G0543 | Pre Amplifier Sonoma 310N 230801 05 Oct 2013 3

Al1834 | Attenuator Hewlett Packard 8491B 10444 27 Jan 2014 12

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 | 12 Aug 2014 12

UL VS LTD Page 15 of 80
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 09 September 2013
Nick Steele

Test Sample IMEI: 357163021041657

FCC Reference: Part 15.109

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

Frequency Range: 1 GHz to 13.5 GHz

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 48
Note(s):

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

2. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table below.
The peak level was compared to the average limit as opposed to being compared to the peak limit
because this is the more onerous limit.

3. Pre-scans above 1 GHz were performed in a fully anechoic chamber (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 (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.
Results:
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBuV/m) (dB)
3963.928 Vertical 48.0 54.0 6.0 Complied
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

e —
Marker 1 [T1) RBW T Mz | RE ACC 0 ab Mar T (T1) T Miz | RE Att 0 ab
Ref Lyl 47.96 dBy vBW 3 mHz Ref Lvl 31.12 aByy 3 MHz
80 amyv 3. Gz 7.5 ms unit asyv 80 asyv swr 5 ms Unit aByv
80, 0
0| 70
60) 6
| 51 54 jaey 54 |aBy
50f 1 59
40) & M 40
30) M A
10) 10
J B
-20] 20}
Start 1 GHz 300 MHzZ/ top 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
10048208 ritie: 10048208
RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
9.SEP.2013 11:22:09 pat 9.SEP.2013 11:10:06
e e —
Marker 1 [T1) REW T Miz | RE ACC 0 aB Marker 1 L[T1)] REW T Mz | RE Att 0 ap
Y Ref Lvl 35.85 dByV VBW 3 MHz 42.73 dByV VBW 3 MHz
80 dByv 7.93587174 GHz SWT 11.5 ms Unit aByv 12.16933868 GHz swr 27 ms Unit aByv
70l 70)
| 51 54 jamy | o1 - N
50 50
1
49 " L - . MW
! ke AT v T i
U dep fppfboiloitag it A AR AR Mo ket
st f ~en B A
20| 20
10f 19
-19 i
-20 -20
Start 6 GHz 200 MHz/ 8 GHz start 8 G 475 MHz/ Stop 12.75 GHz
ricie: 10048208 Title: 10048208
comment RADIATED SPURTOUS EMISSIONS STANDBY/IDLE MODE comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
pate: s, 2013 11:02:59 pate: 9.SEP.2013 10:55:43
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

—
REW

sl R 2 S g TRV PV

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 EMC N/A N/A 04 Nov 2013 12

M1124 | Test receiver Rohde & Schwarz | ESIB 26 100046K 20 Sep 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

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.3. Receiver/ldle Mode Conducted Spurious Emissions — Main Port

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 04 September 2013
Nick Steele

Test Sample IMEI: 357163021041657

FCC Reference: Part 15.111

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.5
referencing ANSI C63.4

Frequency Range:

9 kHz to 13.5 GHz

Environmental Conditions:

Temperature (°C):

26

Relative Humidity (%):

44

Note(s):

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

Results:
Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
6913.828 -76.7 -57.0 19.7 Complied
UL VS LTD Page 19 of 80
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Receiver/ldle Mode Conducted Spurious Emissions (continued)

Page 20 of 80

Marker 1 [T1] RELJ 300 Hz RF Att 10 dB Marker 1 [T1] RBU 10 kHz RF Att 10 dB
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Receiver/ldle Mode Conducted Spurious Emissions (continued)

—
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350 MHz/ Stop 13.5 GHz

10048208
04.5EP.2013 12:02:16

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

M1242 | Spectrum Analyser | Rohde & Schwarz | FSEM30 845986/022 | 19 Dec 2013 12

A2140 | Attenuator AtlanTecRF AN18-10 090918-14 10 May 2014 12

M199 Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12

M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12

M1021 | Signal Generator Rohde & Schwarz | SMP02 833286/004 | 05 Feb 2014 12

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.4. Receiver/ldle Mode Conducted Spurious Emissions — Diversity Port

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 04 September 2013
Nick Steele

Test Sample IMEI: 357163021041657

FCC Reference: Part 15.111

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.5
referencing ANSI C63.4

Frequency Range:

9 kHz to 13.5 GHz

Environmental Conditions:

Temperature (°C):

26

Relative Humidity (%):

44

Note(s):

1. All spurious emissions detected above the noise floor were checked and found to be greater than 20 dB
below the limit, therefore the highest peak noise floor reading of the measuring receiver was recorded as
shown in the table below.

Results:
Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
6973.948 -76.7 -57.0 19.7 Complied
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Receiver/ldle Mode Conducted Spurious Emissions (continued)

Marker 1 [T1] RELJ 300 Hz RF Att 10 dB Marker 1 [T1] RBU 10 kHz RF Att 10 dB
Ref Lvi -87.29 dBm VBW 1 kHz Ref Lvl -77.74 dBm VBW 30 kHz
-40 dBm 11.26052104 kHz SWT 8 s Unit dBm -40 dBm 150.00000000 kHz SHT 760 ms Unit dBm
_4n 40
9.8 dB Offse 10.1 @B Offset
A A
-50) _50]
|01 -57] dB: 01 -57] dBi
-60] -60)
-7 _7)
-80] -B0)
Y Wk (™ YU PRSHRATNG, W SURTTIN (W WY
g | . Pl i it wnuduh i
-100| ”WMMMW (% W -100)
-110) -110
-120) -120
-130) ~130]
140 -140
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 MHz
[Comment A: 10048208 Comment A: 10048208
ate: 04.5EP.2013 13:34:30 ate: 04.5EP.2013 13:23:18
Marker 1 [T1] RBW 100 kHz RF Att 0 dB Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -73.13 dBm VBW 300 kHz Ref Lvl -77.68 dBm VBUW 3 MHz
-40 dBm 968.89779559 MHz SWT 245 ms Unit dBm -40 dBm 2.45891784 GHz SWT 10 ms Unit dBm
_40 40
10.1 @B Of fset
A A
-50] _50)
|01 -57 dB 01 -57 dBi
-60} -60)
~70) 70
; I
-80 AT -80 |
I NV PP P NPYIVY  PYTIYS TP S A T WWWWMWWWMWW
-90| -390
-100] -100]
-110] -110]
-120] -120]
-130] -130]
140l ~140
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
[Comment A: 10048208 [omment A: 10048208
ate: 04.SEP.2013 13:21:07 ate: 04.5EP.2013 13:19:08
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Receiver/ldle Mode Conducted Spurious Emissions (continued)

@rern T e w s @i s W sme
-70) ]
Ot “I AP ISR NSO TEPRNY VI T aorn i VOTVOTY FUTIVYN EXXVTOR WSO ¥TRUUI PO NP (L PWE P | ENPTN PRV
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
M1242 | Spectrum Analyser | Rohde & Schwarz | FSEM30 845986/022 | 19 Dec 2013 12
A2140 | Attenuator AtlanTecRF AN18-10 090918-14 10 May 2014 12
M199 Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12
M1021 | Signal Generator Rohde & Schwarz | SMP02 833286/004 | 05 Feb 2014 12
S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use
M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.5. Transmitter Output Power (EIRP)
Test Summary:

Test Engineers: Ahmed Ali & Test Dates: 02 September 2013 &
Nick Steele 03 September 2013

Test Sample IMEI: 3571630210411657

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

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

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 55 to 58
Note(s):

1. The customer stated that the maximum antenna gain is 9.0 dBi.

2. Measurements were performed with the EUT transmitting with 5 MHz and 10 MHz channel bandwidths,
using QPSK, 16QAM and 64QAM modulation schemes.
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel

Frequency | Modulation | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Bandwidth RF Power | Gain (dBi) (dBm) Limit (dB)
(dBm) (dBm)

2498.5 QPSK 23.2 9.0 32.2 33.0 0.8 Complied
2498.5 16QAM 23.2 9.0 32.2 33.0 0.8 Complied
2498.5 64QAM 23.1 9.0 32.1 33.0 0.9 Complied
I e e e o
30 dBm 2.4985EIE.IEID GHz SUT 5 ms Unit dBm @ 30 dBm 2.ABBEDD.EID GHz SWT 5 ms Unit dBm

* 31.1 @B Offsgt viliT1] 8l.03 dBn| - ° 31.1 @B Offsgt vy ([T11 8l.14 dBml .

b MWNI’W\WM Wwwwwww«\

-40

-30] “ M{,\/J

-50]

-60}

-70

[Comment A: 10048208
ate:

Center 2.43B5 GHz

1 MHz/

02.5EF.2013 14:58:35

Span 10 MHz

60|

_70l

Center 2.4385 GHz

Lomment A: 10048208

ate:

02 SER.2013 16:17:58

1 MHz/

Span 10 MHz

5 MHz Channel Bandwidth / QPSK

[Comment A: 10048208
ate:

02.5EP.2013 16:21:00

Marker 1 [T1] RBUW 100 kHz RF Att 20 dB
Ref Lvl B.44 dBm VBW 300 kHz
30 dBm 2.43850000 GHz SWT 5 ms Unit dBm
30
31.1 B Offspt villt1] g 44 cBr]
2.49850p00 GHz
B TH[FHR 09 BN
CH |BW 4.20800p00 MHz|
10
N/\JM"‘—MN’/\AN MAV\\
0
_10| /
_on| / \
. W j \“\wf%
-40)|
-50
-60
i l
_70 |
Center 2.4885 GHz 1 MHz/ Span 10 MHz

5 MHz Channel Bandwidth / 64QAM

5 MHz Channel Bandwidth / 16QAM
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel

Frequency | Modulation | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Bandwidth RF Power | Gain (dBi) (dBm) Limit (dB)
(dBm) (dBm)

2593 QPSK 22.7 9.0 317 33.0 1.3 Complied

2593 16QAM 22.6 9.0 31.6 33.0 14 Complied

2593 64QAM 22.6 9.0 31.6 33.0 14 Complied
@i e e wean e e e o
30 dBm 2.59300500 GHz SUT 5 ms Unit dBm @ 30 dBm 2.EBSDDE.IDEI GHz SWT 5 ms Unit dBm

* 31.1 @B Offsét vt ] 7|65 o8| g ° 31.1 B Offsét vi([T1] 745 dBn] e

N AMAAT A S CONSN

U T ™ ] .

-30] \v\"“

—an)| \“ AnWMW/ WW\'\‘N ]

,m i l ,W 1 l

[Comment A: 10048208
ate:

Center 2.533 GHz

1 MHz/

02.5EF.2013 14:12:35

Span 10 MHz

Center 2.533 GHz

Lomment A: 10048208

ate:

02 SER.2013 14:21:53

1 MHz/

Span 10 MHz

5 MHz Channel Bandwidth / QPSK

[Comment A: 10048208

Marker 1 (111 RBW 100 KkHz  RF Att 20 dB
Ref Lvl 6.36 dBm VBUW 300 kHz
30 dBnm 2.53300000 GHz ~ SWT 5 ms Unit dBn
30
311 [ Offekt Vil d 35 ob1] g
2.59300p00 GHz|
20 TH PR 57 B
CH [BW 4.18900p00 MHz|
10)
M{W«“WWW”W
g
Bl
_on) / \
30 V/I] \
ok Mo
-50)
-60)
i l
70 |
Center 2.593 GHz 1 MHz/ Span 10 MHz

5 MHz Channel Bandwidth / 16QAM

ate: 02.5EP.2013 14:26:04
5 MHz Channel Bandwidth / 64QAM
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth /Top Channel

Frequency | Modulation | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Bandwidth RF Power | Gain (dBi) (dBm) Limit (dB)
(dBm) (dBm)

2687.5 QPSK 22.5 9.0 315 33.0 15 Complied
2687.5 16QAM 22.4 9.0 314 33.0 1.6 Complied
2687.5 64QAM 22.4 9.0 314 33.0 1.6 Complied

Marker 1 [T11 RBW 100 kHz RF Att 20 dB Marker 1 [T11 RBUW 100 kHz RF Att 20 dB
®R§£ o sowrsD e ST See Uit con ®R§£ o 2ooTst0 e ST Sme  Unit  com

* 31.7 @B Offsgt v ([T11 7.38 dBn| 5 ° 31.7 @B Offsegt viliT11 .16 dzj A

WJ’WWWWM‘W\\

| \

3 9V /j

—40)

-50)

-60)

7 |

Center 2.6875 GHz 1 MHz/

[Comment A: 10048208
ate: 02.SEP.2013 17:46:06

Span 10 MHz

! .

60|

_7l \
Center 2.6875 GHz

1 MHz/ Span 10 MHz

[omment A: 10048208

ate: 02.5EP.2013 17:39:12

5 MHz Channel Bandwidth / QPSK

Marker L 1111 RBW 100 Kz RF ALt 20 ob
Ref Lvl 7.04 dBn  VBW 300 kHz
30 dBn 2.68750000 GHz ~ SWT 5ms  Unit dBm
30
31.7 B Offet vi [t 104 dBn
2.68750p00 GHz|
20 THPAR 38 B
CH [BU l4.20800p00 1MHZ|
b INSNE AT Tl

0f
_10 /

Tondd b

[Comment A: 10048208
ate: 02.SEP.2013 17:42:05

I |
40
-50)
-60)
cq ‘
20 |
Center 2.6875 GHz 1 MHz/ Span 10 MHz

5 MHz Channel Bandwidth / 64QAM

5 MHz Channel Bandwidth / 16QAM
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Transmitter Output Power (EIRP) (continued)
Results: 10 MHz Channel Bandwidth / Bottom Channel

Frequency | Modulation | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Bandwidth RF Power | Gain (dBi) (dBm) Limit (dB)
(dBm) (dBm)
2501 QPSK 235 9.0 325 33.0 0.5 Complied
2501 16QAM 23.4 9.0 324 33.0 0.6 Complied
2501 64QAM 23.3 9.0 32.3 33.0 0.7 Complied
f//’ ot Lot Marker 1 [T1; . Sgi ZDT ;:i RF Att 20 dB cr Lo Marker 1 [T1; o5 e CEE ZD? ;:i RF Att 20 dB
30 dBm 2.50100500 GHz SUT 5 ms Unit dBm @ 30 dBm 2.5EI1DDE.IDD GHz SWT 5 ms Unit dBm
* 31.1 @B Offsgt vil(T11 9. 10 dBn| - ° 31.1 @B Offsgt vy ([T11 8l.96 dBm| .

i j R

. | \ . | \
| \ J .

_40 st m\“w
-50]
-B0) -60)
0 )
C C ‘
_70l | 7 |
Center 2.501 GHz 2 MHz/ Span 20 MHz Center 2.501 GHz 2 MHz/ Span 20 MHz
Comment A: 10048208 Comment A: 10048208
ate: 03.5EF.2013 16:12:36 ate: 03.5ER.2013 16:05:01
10 MHz Channel Bandwidth / QPSK 10 MHz Channel Bandwidth / 16QAM
Marker 1 [T1] RBW 200 kHz RF Att 20 dB
@Ref Lv B.06 dBm VBUW 1 MHz
30 dBm 2.48981764 GHz SWT 5 ms Unit dBm
ISRk vilft1) ol 05 B e
2.49981)764 GHz|
20 THTHR 3T B
CH [BW 8.41700p00 MHz|
10 L

A i, |

0

10

. / \
J el N

W v P
-40)
-50
-60
0
Cl
_70 |
Center 2.501 GHz 2 MHz/ Span 20 MHz

[Comment A: 10048208
ate: 03.5EP.2013 16:08:54

10 MHz Channel Bandwidth / 64QAM
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel

Frequency | Modulation | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Bandwidth RF Power | Gain (dBi) (dBm) Limit (dB)
(dBm) (dBm)
2593 QPSK 22.8 9.0 318 33.0 12 Complied
2593 16QAM 22.8 9.0 318 33.0 12 Complied
2593 64QAM 22.7 9.0 317 33.0 1.3 Complied
f//’ ot Lot Marker 1 [T1; 5 Sgi ZDT ;:i RF Att 20 dB cr Lo Marker 1 [Tl; . CEE ZD? ;:i RF Att 20 dB
30 dBm 2.59300500 GHz SUT 5 ms Unit dBm @ 30 dBm 2.EBSDDE.IDD GHz SWT 5 ms Unit dBm
* 31.1 @B Offsgt vil(T11 i 8l.36 dBn| - ° 31.1 @B Offsgt vy ([T11 7.17 dBm| .

Pt Ml ' e | |

. | | . | |
. | \ : / \

—4g) Vo ,mw
Ptan LM/\'\MM
-50)
_60)| 60
0 ]
Cl Cl ‘
_70 | 7 |
Center 2.533 GHz 2 MHz/ Span 20 MHz Center 2.533 GHz 2 MHz/ Span 20 MHz

[Comment A: 10048208
ate: 03.5EF.2013 09:48:39

10 MHz Channel Bandwidth / QPSK

Lomment A: 10048208
ate: 03.5ER.2013 08:53:47

10 MHz Channel Bandwidth / 16QAM

Marker 1 (T1) RBH 200 kHz  RF Att 20 db

Ref Lvl 5.67 dBn VB 1 Mz
30 dBn 2.53300000 GHz  SHT 5ns  Unit dBn

30
31.1 B Offapt vil[T1] .67 B g

2.53300p00 BHy|
20 TH PR 57 B
CH (8K lB.37600p00 MHy]

10

R,

0

10

. | \
/ \

—— M
-40)
-50
-60
i l
_70 |
Center 2.593 GHz 2 MHz/ Span 20 MHz

[Comment A: 10048208
ate: 03.5EP.2013 10:04:52

10 MHz Channel Bandwidth / 64QAM
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Top Channel

Frequency | Modulation | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Bandwidth RF Power | Gain (dBi) (dBm) Limit (dB)
(dBm) (dBm)
2685 QPSK 22.2 9.0 31.2 33.0 1.8 Complied
2685 16QAM 22.2 9.0 31.2 33.0 1.8 Complied
2685 64QAM 22.1 9.0 31.1 33.0 1.9 Complied
REF o Marker 1 [T1;E9 o Sga ZDT ;:i RF Att 20 dB @REF . Marker 1 [Tl;EQ . SEE ZD? ;:i RF Att 20 dB
30 dBm 2.68500000 GHz SUT 5 ms Unit dBm 30 dBm 2.668500000 GHz SWT 5 ms Unit dBm
* 31.1 @B Offsgt vil(T11 71.89 dBn| - ° 31.1 @B Offsgt vy ([T11 7.52 dBm| .
2.68500p00 GHz| 2.68500000 GHz
20 TRIR T B TRPTR 2 T7 |
CH |BW 8.41700p00 MHz| CH |BW B.37700p00 MHz
10
1)
10}
-20] f\}/ \\)\ / \\\
-30] 30
LT [ Nl ™~
40
-50]
-B0) -60)
0 )
C C
-70 l -70 l ‘
Center 2.6B5 GHz 2 MHz/ Span 20 MHz Center 2.685 GHz 2 MHz/ Span 20 MHz
Comment A: 10048208 Comment A: 10048208
ate: 03.5ER.2013 16:17:41 ate: 03.5ER.2013 16:22:41

10 MHz Channel Bandwidth / QPSK

[Comment A: 10048208

Marker 1 [T1] RBUW 200 kHz RF Att 20 dB
Ref Lvl 6.99 dBm VBW 1 MHz
30 dBm 2.68500000 GHz SWT 5 ms Unit dBm
30
31.1 fB Offst villts 5l.95 o8| g
2.68500p00 GHz
B TH (IR T2 BN
CH |8 8.41700p00 MHz
10
WWWW
0
-10)
_on| / \
73'3-/\»/‘”_‘ B J \‘ \\’\’w
-40)|
-50
-60
0
Cl
_70 |
Center 2.685 GHz 2 MHz/ Span 20 MHz

10 MHz Channel Bandwidth / 16QAM

ate: 03.5EP.2013 16:27:04
10 MHz Channel Bandwidth / 64QAM
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Transmitter Output Power (EIRP) (continued)

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M1658 | Thermometer / JM Handelspunkt | 30.5015.13 None stated | 24 May 2014 12

Hygrometer station

M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12

A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 Calibrated -
before use

M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12

M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12

M1021 | Signal generator Rohde & Schwarz | SMP02 833286/004 | 05 Feb 2014 12

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.6. Transmitter Occupied Bandwidth

Test Summary:

Test Engineers: Ahmed Ali & Test Dates: 02 September 2013 &
Nick Steele 03 September 2013

Test Sample IMEI: 3571630210411657

FCC Reference: Part 2.1049

Test Method Used:

As detailed in KDB 971168 Section 4.2

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

55 to 58

Note(s):

1. Occupied bandwidth (99% bandwidth) was measured using a spectrum analyser occupied bandwidth

function.

2. Measurements were performed with the EUT transmitting with 5 MHz and 10 MHz channel bandwidths,
using QPSK, 16QAM and 64QAM modulation schemes.

ULVSLTD
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel

Frequency (MHz)

Modulation
Scheme

Resolution
Bandwidth (kHz)

Video Bandwidth
(kHz)

Occupied
Bandwidth (MHz)

2498.5

QPSK

100

300

4.208

2498.5

16QAM

100

300

4.188

2498.5

64QAM

100

300

4.208

7

WJ\MLW{ (711
2

2.50051¢103 GHz|

Marker 1 (T1] RBW 100 kHz  RF Att 30 dB Marker 1 LT1] REW 100 kHz  RF Att 30 dB
@Rsf Lvl 18.54 dBn  VBW 300 kHz @Ref Lvl 18.62 dBm  VBW 300 kHz
40 dBnm 2.49850000 GHz ~ SWT 5 ms Unit dBn 40 dBm 2.49850000 GHz  SWT 5 ms Unit dBm
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5 MHz Channel Bandwidth / QPSK
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gy
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ate: 02.5EP.2013 16:13:51
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5 MHz Channel Bandwidth / 64QAM

5 MHz Channel Bandwidth / 16QAM
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel

Frequency (MHz)

Modulation
Scheme

Resolution
Bandwidth (kHz)

Video Bandwidth
(kHz)

Occupied
Bandwidth (MHz)

2593

QPSK

100

300

4.188

2593

16QAM

100

300

4.208

2593

64QAM

100

300

4.188

Marker 1 [T1] RBH 100 kHz  RF Att 30 dB Marker L 1T1) RBW 100 kHz  RF Att 30 B
@Rsf Lvl 17.27 dBn  VBW 300 KHz @Ref Lvl 17.81 dBm  VBM 300 kHz
40 dBn 2.59300000 GHz  SWT 5ms  Unit dBm 40 dBm 2.69300000 GHz ~ SWT 5ms  Unit dBm
40 0
31.1 ¢B Offsgt vi|IT1] 17].27 cBn| 31.1 {8 Offset vi([T1] 1781 dB| e
2.59300p00 GHz| 2.59300p00 GHz
30 TP 7 TBB37E75 T P T UBZIEE3 TRz
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0 > sanankal G 2 53090581 GH

: MWWWQ[TH

2.59509¢113 GHz|

11]. 16 dBn|

MMWM 1
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Top Channel

Frequency (MHz)

Modulation
Scheme

Resolution
Bandwidth (kHz)

Video Bandwidth
(kHz)

Occupied
Bandwidth (MHz)

2687.5

QPSK

100

300

4.208

2687.5

16QAM

100

300

4.208

2687.5

64QAM

100

300

4.208

WWMWQ[Ti]

2.68951¢03 GHz|

Marker 1 LT1] REW 100 kHz  RF Att 30 dB Marker 1 (T1] RBW 100 kHz  RF Att 30 dB
@Ref Lvl 16.84 dBn  VBW 300 kHz @Ref Lvl 16.37 dBm  VBW 300 kHz
40 dBn 2.68750000 GHz  SWT 5 ms Unit dBn 40 dBm 2.68750000 GHz  SWT 5 ms Unit dBm
49 40

31.7 B Offsgt vi|Tt] 15|84 dB| e 31.7 {8 Offsgt vi([T1] 16-37 dBm| e

2.68750000 GHz 2.68750000 GHz

30 TFY 77087183 T U T UBZIEE3 TRz

v [T11 967 cBn vy (711 9|97 dsn|

20 2 BA230RAT GH £A528F57 BH

11l.81 dén (711 8|44 dsn|

2.68949399 GHz,

—
——

I L Mﬂw

-30]

-40

-50]

-60l -6

Center 2.6875 GHz 1 Mz, Span 10 MHz

Comment A: 10048208 Comment A:
ate: 02.SEP.2013 15:45:06 ate:

Center 2.6875 GHz

1 MHz/ Span 10 MHz

10048208
02.5EP.2013 15:37:08

5 MHz Channel Bandwidth / QPSK

—
RBW

et (e WA

Marker 1 111) T00 KHz  RF Att 30 dB

Ref Lvl 16.84 dBn  VBW 300 kHz
40 cBn 2.68750000 GHz  SWT 5ms  Unit dBm

40
31.7 B Offsgt vi[IT1] 16|84 cBn| g

2 .68750p00 BH]
30 TFY 72087183 T
V] (T1) 8.67 dBn
- b GA52RS? GH
711 8.30 dBn

2.68943B33 GHz|

_prebg!

il

-30}

MWWMJ;L |

-4

-50)

-60

Center 2.6875 GHz 1 MHz/

[Comment A: 10048208
ate: 02.5EF. 2013 15:29:07

Span 10 MHz

5 MHz Channel Bandwidth / 64QAM

5 MHz Channel Bandwidth / 16QAM
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel

Frequency (MHz) Modulation Resolution Video Bandwidth Occupied
Scheme Bandwidth (kHz) (kHz) Bandwidth (MHz)

2501 QPSK 200 1000 8.417

2501 16QAM 200 1000 8.377

2501 640QAM 200 1000 8.417

Marker 1 [T1] RBW 200 kHz RF Att 30 dB Marker 1 [T1] RBW 200 kHz RF Att 30 dB

@Ref Lvl 18.12 dBn  VBMW 1 MHz @Rsf Lvl 18.43 dBn  VBM 1 MHz
40 dBm 2.50100000 GHz SWT 5 ms Unit dBm 40 dBm 2.50100000 GHz SWT 5 ms unit dBm
NES IR T vi|IT1] 18] 12 cB| g 31.1 {8 Offset vi([T1] 18], 43 dB| g

2.50100p00 GHZ| 2.50100p00 GHz

30 TP B FTEBIRET TRz TP ERERCK Eis i
v [T1) 10/.94 dBn vT] (T1) 10]. 14 dBn|

20| NPT YT 2. 490B101F2 BH. T 2. 498811162 GH

4 [T1] 11(.00 dBm| v v q [T1 10[.59 dBm|

TVZIW W\v{\‘{; 2.50522846 BHz| Tf//w"“’ W(VZ 2.50518838 GHz|

0 LALMMMMW

T T ™
-30)

—ap)|

-50

-B0l -601

Center 2.501 GHz 2 MHz/ Span 20 MHz Center 2.501 GHz 2 MHz/ Span 20 MHz

[Comment A: 10048208 [Fomment A: 10048208

ate: 03.5EP.2013 16:10:45 ate: 03 .5EP.2013 16:03:20

10 MHz Channel Bandwidth / QPSK

(2 Marker 1 (110 RBH 200 kHz _ RF Att 30 db
Y Ref Lvl 18.10 dBn  VBMW 1 MHz
40 dBn 2.50100000 GHz  SWT 5ms  Unit dBm
N EERE T vi|iT1] 1810 dBm| g
2.50100p00 GHZ|
30 a @ ZTEB3pE7 THZ
v [T1] 11|51 dBn
o0 49681}162 GH
WW 711 10]. 16 dBn]
0 TY k2 250522846 GHz|

e

-20

-30

-40

-50]

-60

Center 2.501 GHz 2 MHz/

[Comment A: 10048208

Span 20 MHz

10 MHz Channel Bandwidth / 16QAM

10 MHz Channel Bandwidth / 64QAM
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel

Frequency (MHz) Modulation Resolution Video Bandwidth Occupied
Scheme Bandwidth (kHz) (kHz) Bandwidth (MHz)

2593 QPSK 200 1000 8.417

2593 16QAM 200 1000 8.377

2593 640QAM 200 1000 8.377

Marker 1 (111 RBW 200 KMz  RF ALt 30 dB Marker L 1111 RBW 200 khz  RF At 30 db

@Rsf vl 18.22 dBn  VBM 1 Mz @Ref vl 17.43 dBm VB 1 MHz
40 dBn 2.53300000 GHz  SHT 505 Unit dBn 40 dBm 2.53300000 GHz  SWT 5ms  Unit dBm
NES IR T vi|IT1] 18].22 dBn| e 31.1 {8 Offset vi([T1] 17).43 dB| g

2.53300p00 BHy| 2.53300000 GHZ]

30 TP B ATEBIPE7 T P T I7E755T Tz
V] [71) 10].86 dBn vT{ [T 9.97 dBn|

o0 o EAgA1liGD 2. 5a8A1)160 G
(71 1138 dBn [T 10]. 16 dBn|

ki

WMWW

2.

53722B46 GHz|

2.59718B38 GHz|

1 |

-20]

-30]

Al

g,

-40)

-50

-601

_g0l

Center 2.593 GHz

[Comment A: 10048208
ate: 03.5EP.2013 09:43:54

2 MHz/

Span 20 MHz

Fomment A:
ate:

Center 2.5893 GHz

2 MHz,

10048208
03.5EF.2013 09:53:54

Span 20 MHz

10 MHz Channel Bandwidth / QPSK

[Comment A: 10048208
ate: 03.5EP.2013 10:02:28

7 Marker 1 (110 RBH 200 kHz _ RF Att 30 db
& Rer Lvi 17.99 dBn  VBMW 1 MHz
40 dBn 2.59300000 GHz  SWT 5ms  Unit dBm
40,
31.1 ¢B Offset vi|iT1] 17.99 dBn| e
2.59300p00 GHZ|
30 a B 375755 T TRz
v [T1] 11].00 dBn
20 58881162 GH
/\NMWW“W (711 10[.81 dBn
T [72 2.53718038 GHz
10 / \
u
10) WM/ \\Ww
0 WWW ity
W b
-30
-40
-50]
-60
Center 2.533 GHz 2 MHz, Span 20 MHz

10 MHz Channel Bandwidth / 64QAM

10 MHz Channel Bandwidth / 16QAM
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Top Channel

Frequency (MHz)

Modulation
Scheme

Resolution
Bandwidth (kHz)

Video Bandwidth
(kHz)

Occupied
Bandwidth (MHz)

2685

QPSK

200

1000

8.417

2685

16QAM

200

1000

8.377

2685

64QAM

200

1000

8.417

Marker 1 [T1] RBW 200 kHz RF Att 30 dB Marker 1 [T1] RBW 200 kHz RF Att 30 dB
Ref Lvl 16.57 dBm VBW 1 MHz Ref Lvl 17.13 dBm VBW 1 MHz
40 dBm 2.68500000 GHz SWT 5 ms Unit dBm 40 dBm 2.68500000 GHz SWT 5 ms Unit dBm
40, 0
3L.1 ¢B Offsgt vi|[T1] 1667 cBm| 31.1 B Offset v1|[T1] 1713 dB| g
2.68500p00 GHz 2.68500000 GHz|
30 TP B 71583057 TH TP T I7E7EE5T TR
VI [711 101.55 dBm) V11 [T 10}. 49 dBm)
20| 2 . GA0BINED GH 2 FA0AIIAR2 GH
/‘/MWMNWW\J‘MV\T: [T11 10[.37 cBnm| fwww«m\v{( [T11 9.97 dBn|
T?i {VZ 2.68922846 GHz| TVJ QZ 2.68916038 GHz|
) / \ / \
0
10) / \ M/ \\'\‘\m
20 N J‘J \“\umr\. ol | A W‘“M \
™™ Fu, | P ok
-30)
-40
-50
-60l 80
Center 2.685 GHz 2 MHz/ Span 20 MHz Center 2.685 GHz 2 MHz/ Span 20 MHz
[Comment A: 10048208 [onment A: 10048208
ate: 03.5EP.2013 16:15:39 ate: 03 .S5EP.2013 16:20:31

10 MHz Channel Bandwidth / QPSK

% Marker 1 (111 RBW 200 kHz  RF Att 30 dB
Y Ret Lvl 16.80 dBn  VBW 1 MHz
40 dBm 2.68500000 GHz  SWT 5 ns Unit dBn
N EERE T vi|iT1] 16].80 | e
2.68500p00 GHz
30 a @ ZTEB3pE7 THZ
V1] [T1] 9.95 dBn
20 268081162 GH
/W«/WWW\»MT\ 111 10[.33 Bn
y 2 2.68922846 GHz

-30

¥

-40

-50]

-60

Center 2.685 GHz

[Comment A: 10048208

2 MHz, Span

20 MHz

10 MHz Channel Bandwidth / 16QAM

10 MHz Channel Bandwidth / 64QAM
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Transmitter Occupied Bandwidth (continued)

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M1658 | Thermometer / JM Handelspunkt | 30.5015.13 None stated | 24 May 2014 12

Hygrometer station

M127 Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12

A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 Calibrated -
before use

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.7. Transmitter Conducted Spurious Emissions

Test Summary:

Test Engineers: Ahmed Ali & Test Dates: 02 September 2013 &
Nick Steele 04 September 2013
Test Sample IMEI: 3571630210411657

FCC Reference:

Parts 2.1053 & 27.53(m)(4)

Test Method Used:

FCC Part 2.1053 and KDB 971168 Section 6.0

Frequency Range:

9 kHz to 27 GHz

Configuration:

10 MHz channel bandwidth, QPSK modulation scheme

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

58

Note(s):

1. The EUT was set to transmit with a 10 MHz channel bandwidth, QPSK modulation, 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.

The emission seen on the 2 GHz to 5 GHz plot at approximately 2687.5 MHz is the EUT carrier.

All spurious emissions detected above the measurement system noise floor were investigated and found
to be greater than 20 dB below the limit, therefore the highest peak noise floor reading of the measuring
receiver was recorded in the table below.

Results:
Frequency Emission Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2655.311 -42.7 -25.0 17.7 Complied
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Transmitter Conducted Spurious Emissions (continued)

Marker 1 [T1] RBW 300 Hz RF Att 10 dB Marker 1 [T1] REN 10 kHz RF Att 30 dB
Ref Lvl -76.63 dBm VBUW 1 kHz Ref Lvl -46.88 dBm VBW 30 kHz
-10 dBm 11.26052104 kHz SWT B s Unit dBm -10 dBm 150.00000000 kHz SWT 760 ms unit dBm
-1 10
9.8 dB Dffse 9.8 dp Offse
A A
o) o)
D1 -25 dB D1 -25[ dB
30 _ag)
_aq) a0
-5q _sp)
_60 -60)
70 - \\’l**wAJNWM‘\NAtJLL M m reasts- A AN b i
ok, o
0 ”W‘N‘*MMMMJJM Lot A
oy v
-100| -100
-110 110
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 MHz
Comment A: 10048208 Comment A: 10048208
ate: 02.5EP.2013 11:33:19 ate: 02.5EP.2013 11:41:37
W Marker 1 [T11 RBUW 100 kHz RF Att 20 dB Marker 1 [T11] RBW 1 MHz RF Att 10 dB
”/" Ref Lvl -60.67 dBm VBW 300 kHz Ref Lvl -56.84 dBm VBW 3 MHz
-10 dBm 951.40280561 MHz SHT 245 ms Unit dBm -10 dBm 1.79158317 GHz SWT 5 ms Unit dBm
-1 _1m,
10.3 @B Offsgt 11.2 @B Offset a
-2 o)
D1 -25 dB |01 -25 dB
30 0
_4q 40)
-80) _5D)
1
0 wmlL/\w 0 I
MZYRY VR TR T TYRR WY MY N A PUIVORION VY] VW Y M.L.AMWV‘MMU‘LAMM NV ORNF TR
-70) _70
-80) -80]
-9g _ag|
-100 -100
-110 -110
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 100 MHz/ Stop 2 BHz
Comment A: 10048208 Comment A: 10048208
ate: 02.5EP.2013 11:44:21 ate: 02.5EP.2013 11:47:07
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Transmitter Conducted Spurious Emissions (continued)

Marker 1 [T1] RBH RF Att 0 dB ® [—
Ref Lvl -42.67 dBn VBH vBW 3 Mz
20 dBm 2.65531062 GHz SWT Unit dBm re [hee 1098 Swr 30 me
20 o
32.7 fB Offspt
A | ]
10 I
0
-10
-20 L
|01 25 ds Lo VIR MUY VRPN JISPIAT AP URS VT RIS AT At B
-30 [-eo »
_40) I
50k NM - e VST R ey
-60) 100
star 500 Miz/ stop 10 Ghz
-70
-80
Start 2 GHz 300 MHz/ Stop 5 GHz 0048208
[Comment A: 10048208 Date: 4.SEP.2013
ate: 02.SEP.2013  12:03:21
@ @\/ RBW 1wz
b 7 VBW 3 MHz
Ret 0 aBm 10 a8 Re Ate 0 ap sur 30 ms
° ot 126 o
- ] | | ]
I I
onoc:ll I [}
il
R P N awwl«u% frpvts - g Lg- M,wmmwmwudmw@m,ww%.r Aoty of] a0m
1o
arc 10 GHz Mitz/ 15 cu sta 500 Mitz/ stop 20 chz
10048208 10048208
Date: 4.SEP.2013 11:13:59 pate: 4.SEP.2013
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Transmitter Conducted Spurious Emissions (continued)

@ @ B
i [ 2] | .. [ 2]
| ) . F.AMMALI““"‘
:»flltwuwhw,w,wmwﬂak VT L P S N T | TN r‘vj“ 4 ot Pt L i e o et ot
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
M127 Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
M1630 | Test Receiver Rohde & Schwarz | ESU40 100233 07 Feb 2014 12
A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 Calibrated -
before use
A1981 | Low Pass Filter AtlanTecRF AFH-05000 | 09110200090 | 19 Aug 2014 12
A2131 | High Pass Filter AtlanTecRF AFL-02000 | JFB1004-002 | 26 Apr 2014 12
A2140 | Attenuator AtlanTecRF AN18-10 090918-14 10 May 2014 12
M199 Power Meter Rohde & Schwarz | NRVS 827023/075 15 May 2014 12
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12
M1021 | Signal generator Rohde & Schwarz | SMP02 833286/004 05 Feb 2014 12
G085 Signal generator Hewlett Packard 83650L 3614A00104 | 28 Nov 2014 24
S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use
M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.8. Transmitter Conducted Emissions at Band Edges

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 10 September 2013
Nick Steele
Test Sample IMEI: 3571630210411657

FCC Reference:

Parts 2.1053 & 27.53(m)(4)

Test Method Used:

FCC Part 27.53 and KDB 971168 Section 6.0

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

41

Note:

1. Measurements were performed with the EUT transmitting 5 MHz and 10 MHz channel bandwidths, using
QPSK, 16QAM and 64QAM modulation schemes.

ULVSLTD
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Transmitter Conducted Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / Lower Band Edge

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)

2495.996 QPSK -27.3 -13.0 14.3 Complied
2496 QPSK -27.5 -13.0 14.5 Complied
2496 16QAM -23.7 -13.0 10.7 Complied

2495.796 64QAM -22.0 -13.0 9.0 Complied
2496 64QAM -23.6 -13.0 10.6 Complied

IR ZTRETEE N

T Lol T L

0f

2.485986388 GHz|

-10
|-B 13 dBi

-20|

-30)

-40

;

-50]

-60}

~70]

-8l

Start 2.435 GHz

[Comment A: 10048208

100 kHz/

ate: 10.SEP.2013 11:53:25

Stop 2.4386 GHz

1)
B 13| dbi

" W}\MJM M

kel Aul Al.ﬁnLlMWMWWM

80

Start 2.435 GHz

[Comment A: 10048208

100 kHz/

ate: 10.5EP.2013 13:26:01

Stop 2.4386 GHz

5 MHz Channel Bandwidth / QPSK

20,

10)

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
@Ref Lvl -23.59 dBm VBW 200 kHz
20 dBm 2.49600000 GHz SWT 20 ms unit dBm
27.4 @B Of fset v (T11 -23.59 dBnl 5
2.43600p00 GHz|
117 .03 dBm|

0)

2.49579053 GHz|

B 13[ dBi

AT ST, S e T S T T TR

-4

-50]

-60)

-70)

-80i

Start 2.435 GHz

[Comment A: 10048208

100 kHz/

ate: 10.5EF. 2013 13:28:06

Stop 2.4386 GHz

5 MHz Channel Bandwidth / 64QAM

5 MHz Channel Bandwidth / 16QAM
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Transmitter Conducted Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / Upper Band Edge

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2690 QPSK -24.3 -13.0 11.3 Complied
2690.008 QPSK -22.9 -13.0 9.9 Complied
2690 16QAM -23.6 -13.0 10.6 Complied
2690.018 16QAM -21.7 -13.0 8.7 Complied
2690 64QAM -21.7 -13.0 8.7 Complied
2690.030 64QAM -20.8 -13.0 7.8 Complied
Marker 1 [T1] REN 50 kHz RF Att 20 dB Marker 1 [T1] REN 50 kHz RF Att 20 dB
@Ref Lvl -24.30 dBm VBW 200 kHz ) @REF Lvl -23.63 dBm VBW 200 kHz )
& 27.4 ¢B Offsgt MU -24{.30 OB g ’ 27.4 @B Offset Yi|[TL] -23.63 dBn| gy
0 - 2.59?00020 Sgi ~ 2.E9?D?DDE ig;
o 2.59000502 GHz| T 2.BBDDléDA GHz|
71D<D+‘~13 dB 71”<Q4—~13 dBi
-20] _opl2
N Y P N T [TUTTRVT VSV S SRR M”‘WM}/\, p A Al oo s oA

[Comment A: 10048208
ate:

10.5ER.2013 13:46:17

[Comment A: 10048208

ate:

10.5EP.2013 13:43:50

5 MHz Channel Bandwidth / QPSK

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl —21.71 dBm  VBW 200 kHz
20 dBn 2.63000000 GHz ~ SWT 20 ms Unit dBm
20,
27.4 B Offspt vi{IT1] 21 71 Bl e
2.69000p00 GHz
19 TTTTT —oU[ BT BN
2.69003006 GHz
0)
-10]
|64 13| aB
2

-30]

2
MWWM‘” NYTTRIN FUPY 0 YT M WY VS WTPYO

-49)

-50)

-60]

-70)

-a0

Start 2.69 GHz

[Comment A: 10048208
ate:

100 kHz/

10.5EP.2013 13:34:51

Stop 2.691 GHz

5 MHz Channel Bandwidth / 64QAM

5 MHz Channel Bandwidth / 16QAM
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Transmitter Conducted Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / Lower Band Edge

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2496 QPSK -36.4 -13.0 23.4 Complied
2495.774 16QAM -31.0 -13.0 18.0 Complied
2496 16QAM -34.4 -13.0 21.4 Complied
2495.772 640QAM -334 -13.0 20.4 Complied
2496 64QAM -34.7 -13.0 21.7 Complied
@ Marker 1 [T1] RELJ 100 kHz RF Att 20 dB ® Marker 1 [T1] RFLJ 100 kHz RF Att 20 dB
Ref Lvl -36.38 dBm VBW 300 kHz Ref Lvl -34.35 dBm VBU 300 kHz
20 dBm 2.439600000 GHz SWT 20 ms Unit dBm 20 dBm 2.438600000 GHz SWT 20 ms Unit dBm
@ 27.4 1B Of fspt vi(IT1] -36)-38 Bl g 27.4 B Offset vi|ITL) -34(.35 dBn| gy
0 2.49600p00 GHz| 2.49600p00 GHz
[TTT =31[-0T dBm|
2.49577B55 GHz
0]
71D—4}%~»13 dBi Jn—-{;1—~»13 dB
-20|
-30) 2
PP RYSom Y POV W YPRYOR MY TR PV SR TR,
—an}— TR e T e WAMMN”’WMm J-J“"/J okt
-50]
_&0) -60)
~70]
7R”5tart 2.485 GHz 100 kHz/ Stop 2.4396 GHz D”Start 2.495 GHz 100 kHz/ Stop 2.496 GHz
Comment A: 10048208 Comment A: 10048208
ate: 10.5EP.2013 14:21:06 ate: 10.5EP.2013 14:18:32

10 MHz Channel Bandwidth / QPSK

Marker L [11] RBW 100 kHz  RF Att 20 dB
Ref Lvl -34.66 dBn  VBW 300 kHz
20 dBn 2.49600000 GHz ~ SHT 20 ms unit dBm
20,
27.4 (B Offspt vi{IT1] -34.66 Bl
2. 4360000 GHz|
19 TTTT BEE W
2.49577)154 GHz|
0)
~10|
a3 o8
-20|
~30}
O s e YOV il e
-50]
-60
-70
-80i

ate:

[Comment A: 10048208

Start 2.485 GHz 100 kHz/ Stop 2.486 GHz

10.56F. 2013 14:10:48

10 MHz Channel Bandwidth / 64QAM

10 MHz Channel Bandwidth / 16QAM

Page 48 of 80

ULVSLTD




TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP10048208JD01A

ISSUE DATE: 24 SEPTEMBER 2013

Transmitter Conducted Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / Upper Band Edge

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2690 QPSK -32.4 -13.0 19.4 Complied
2690.180 QPSK -30.0 -13.0 17.0 Complied
2690 16QAM -28.7 -13.0 15.7 Complied
2690.242 16QAM -25.4 -13.0 12.4 Complied
2690 64QAM -29.3 -13.0 16.3 Complied
2690.279 640QAM -26.8 -13.0 13.8 Complied
@ Marker 1 [T11 REN 100 kHz RF Att 20 dB @ Marker 2 [T11 REN 100 kHz RF Att 20 dB
Ref Lvl -32.40 dBm VBW 300 kHz Ref Lvl -25.35 dBm VBU 300 kHz
20 dBm 2.69000000 GHz SWT 20 ms Unit dBm 20 dBm 2.69024248 GHz SWT 20 ms unit dBm
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Transmitter Conducted Emissions at Band Edges (continued)

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M1658 | Thermometer / JM Handelspunkt | 30.5015.13 None stated | 24 May 2014 12

Hygrometer station

M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12

A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 Calibrated -
before use

M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12

M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12

M1021 | Signal generator Rohde & Schwarz | SMP02 833286/004 | 05 Feb 2014 12

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.9. Transmitter Conducted Emissions at Band Edges +/- 5.5 MHz

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 10 September 2013
Nick Steele

Test Sample IMEI: 3571630210411657

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

Test Method Used: FCC Part 27.53 and KDB 971168 Section 6.0

Environmental Conditions:

Temperature (°C): 25
Relative Humidity (%): 45
Note(s):

1. Measurements were performed with the EUT transmitting 5 MHz and 10 MHz channel bandwidths, using
QPSK, 16QAM and 64QAM modulation schemes.
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Transmitter Conducted Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 5 MHz Channel Bandwidth / Lower Band Edge — 5.5 MHz

Frequency Modulation Integrated Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)

2490.498 QPSK -34.0 -25.0 9.0 Complied
2490.5 QPSK -34.8 -25.0 9.8 Complied
2490.195 16QAM -31.8 -25.0 6.8 Complied
2490.5 16QAM -33.1 -25.0 8.1 Complied
2490.468 64QAM -30.1 -25.0 5.1 Complied
2490.5 64QAM -32.1 -25.0 7.1 Complied
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Transmitter Conducted Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 5 MHz Channel Bandwidth / Upper Band Edge + 5.5 MHz

Frequency Modulation Integrated Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2695.5 QPSK -32.6 -25.0 7.6 Complied
2695.5 16QAM -33.5 -25.0 8.5 Complied
2695.588 16QAM -32.4 -25.0 7.4 Complied
2695.5 64QAM -33.8 -25.0 8.8 Complied
2695.648 64QAM -32.9 -25.0 7.9 Complied
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Transmitter Conducted Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 10 MHz Channel Bandwidth / Lower Band Edge — 5.5 MHz

Frequency Modulation Integrated Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2490.422 QPSK -36.5 -25.0 115 Complied
2490.5 QPSK -37.2 -25.0 12.2 Complied
2490.438 16QAM -32.1 -25.0 7.1 Complied
2490.5 16QAM -33.6 -25.0 8.6 Complied
2490.470 64QAM -36.5 -25.0 115 Complied
2490.5 64QAM -36.6 -25.0 11.6 Complied
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Transmitter Conducted Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 10 MHz Channel Bandwidth / Upper Band Edge + 5.5 MHz

Frequency Modulation Integrated Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2695.5 QPSK -35.1 -25.0 10.1 Complied
2695.5 16QAM -27.9 -25.0 2.9 Complied
2695.777 16QAM -26.7 -25.0 1.7 Complied
2695.5 64QAM -29.0 -25.0 4.0 Complied
2695.682 64QAM -27.6 -25.0 2.6 Complied
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Transmitter Conducted Emissions at Band Edges +/- 5.5 MHz (continued)

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M1658 | Thermometer / JM Handelspunkt | 30.5015.13 None stated | 24 May 2014 12

Hygrometer station

M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12

A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 Calibrated -
before use

M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12

M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12

M1021 | Signal generator Rohde & Schwarz | SMP02 833286/004 | 05 Feb 2014 12

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.10. Transmitter Radiated Spurious Emissions

Test Summary:

Test Engineers: Ahmed Ali, Test Dates: 09 September 2013,
Nick Steele & 10 September 2013 &
David Doyle 11 September 2013

Test Sample IMEI: 3571630210411657

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

Test Method Used: FCC Part 2.1053 and KDB 971168 Section 5.8

Frequency Range: 30 MHz to 27 GHz

Configuration: 10 MHz channel bandwidth, QPSK modulation scheme

Environmental Conditions:

Temperature (°C): 21to 23

Relative Humidity (%): 41 to 47

Note(s):

1. The EUT was set to transmit with a 10 MHz channel bandwidth, QPSK modulation, 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.

The emission seen on the 1 GHz to 4 GHz plot at approximately 2685 MHz is the EUT catrrier.

Pre scans were performed using an RMS detector with trace max hold. All spurious emissions that were
detected above the measurement system noise floor were investigated and found to be greater than

20 dB below the limit, 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 K0001) 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

17494.990 Vertical -43.8 -25.0 18.8 Complied
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Transmitter Radiated Spurious Emissions (continued)
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Transmitter Radiated Spurious Emissions (continued)
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Transmitter Radiated Spurious Emissions (continued)

@ RBW 1 Miz
e

Ref 0 dBm Att 0 dB SWr 20 ms

10048208

Date: 11.8EP.2013 10:01:04
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Transmitter Radiated Spurious Emissions (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1622 | Thermometer / JM Handelspunkt | 30.5015.06 | Not stated 24 May 2014 12
Hygrometer station
K0001 | 5m RSE Chamber | Rainford EMC N/A N/A 24 Oct 2013 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 07 Feb 2014 12
A490 Bilog Antenna Chase CBL6111A | 1590 09 Apr 2014 12
G0543 | Pre Amplifier Sonoma 310N 230801 05 Oct 2013 3
A1834 | Attenuator Hewlett Packard 8491B 10444 27 Jan 2014 12
S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use
M1269 | Digital Multimeter Fluke 179 90250210 12 Aug 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 20 Sep 2013 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 04 Nov 2013 12
A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 10 May 2014 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
M1630 | Test receiver Rohde & Schwarz | ESU40 100233 07 Feb 2014 12
A203 Antenna Flann Microwave 22240-20 343 19 May 2016 36
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5.2.11. Transmitter Radiated Emissions at Band Edges

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 10 September 2013
Nick Steele
Test Sample IMEI: 3571630210411657

FCC Reference:

Parts 2.1053 & 27.53(m)(4)

Test Method Used:

FCC Part 27.53 and KDB 971168 Section 5.8

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

43

Note(s):

1. Measurements were performed with the EUT transmitting 5 MHz and 10 MHz channel bandwidths, using
QPSK, 16QAM and 64QAM modulation schemes.
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / Lower Band Edge

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2496 QPSK -22.9 -13.0 9.9 Complied
2495.996 16QAM -20.9 -13.0 7.9 Complied
2496 16QAM -21.8 -13.0 8.8 Complied
2495.858 64QAM -18.7 -13.0 5.7 Complied
2496 64QAM -19.8 -13.0 6.8 Complied
Brc e & e
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / Upper Band Edge

Frequency Modulation Emission Limit Margin (dB) Result

(MHz) Scheme Level (dBm) (dBm)
2690 QPSK -26.5 -13.0 135 Complied
2690.020 QPSK -25.1 -13.0 12.1 Complied
2690 16QAM -22.5 -13.0 9.5 Complied
2690.044 16QAM -20.8 -13.0 7.8 Complied
2690 64QAM -24.2 -13.0 11.2 Complied
2690.028 64QAM -20.8 -13.0 7.8 Complied
@ e T
mel T e B e e

VN PP Y P LN .

5 MHz Channel Bandwidth / QPSK

1 TTT

T O P o

5 MHz Channel Bandwidth / 64QAM
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Transmitter Radiated Emissions at Band Edges (continued)
Results: 10 MHz Channel Bandwidth / Lower Band Edge

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)

2496 QPSK -29.7 -13.0 16.7 Complied

2495.806 16QAM -28.7 -13.0 15.7 Complied

2496 16QAM -31.1 -13.0 18.1 Complied

2495.970 640QAM -29.2 -13.0 16.2 Complied

2496 640QAM -30.7 -13.0 17.7 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / Upper Band Edge

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2690 QPSK -22.9 -13.0 9.9 Complied
2690.064 QPSK -21.8 -13.0 8.8 Complied
2690 16QAM -28.0 -13.0 15.0 Complied
2690.253 16QAM -23.0 -13.0 10.0 Complied
2690 64QAM -32.5 -13.0 19.5 Complied
2690.168 64QAM -28.8 -13.0 15.8 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

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

M1124 | Test receiver Rohde & Schwarz | ESIB 26 100046K 20 Sep 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

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.12. Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 10 September 2013
Nick Steele
Test Sample IMEI: 3571630210411657

FCC Reference:

Parts 2.1053 & 27.53(m)(4)

Test Method Used:

FCC Part 27.53 & KDB 971168 Section 6.0

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

43

Note(s):

1. Measurements were performed with the EUT transmitting 5 MHz and 10 MHz channel bandwidths, using
QPSK, 16QAM and 64QAM modulation schemes.
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 5 MHz Channel Bandwidth / Lower Band Edge -5.5 MHz

Frequency Modulation Emission Limit Margin (dB) Result

(MHz) Scheme Level (dBm) (dBm)
2490.452 QPSK -35.7 -25.0 10.7 Complied
2490.5 QPSK -36.4 -25.0 114 Complied
2490.466 16QAM -32.6 -25.0 7.6 Complied
2490.5 16QAM -33.2 -25.0 8.2 Complied
2490.476 64QAM -31.8 -25.0 6.8 Complied
2490.5 64QAM -32.7 -25.0 7.7 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 5 MHz Channel Bandwidth / Upper Band Edge +5.5 MHz

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)
2695.5 QPSK -37.1 -25.0 12.1 Complied
2695.532 QPSK -37.0 -25.0 12.0 Complied
2695.5 16QAM -34.4 -25.0 9.4 Complied
2695.520 16QAM -32.9 -25.0 7.9 Complied
2695.5 64QAM -33.7 -25.0 8.7 Complied
2695.530 64QAM -32.7 -25.0 7.7 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 10 MHz Channel Bandwidth / Lower Band Edge -5.5 MHz

Frequency Modulation Emission Limit Margin (dB) Result

(MHz) Scheme Level (dBm) (dBm)
2490.422 QPSK -29.8 -25.0 4.8 Complied
2490.5 QPSK -30.7 -25.0 5.7 Complied
2490.390 16QAM -27.1 -25.0 2.1 Complied
2490.5 16QAM -27.8 -25.0 2.8 Complied
2490.492 64QAM -27.0 -25.0 2.0 Complied
2490.5 64QAM -28.7 -25.0 3.7 Complied
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Transmitter Radiated Emissions at Band Edges +/- 5.5 MHz (continued)

Results: 10 MHz Channel Bandwidth / Upper Band Edge +5.5 MHz

Frequency Modulation Emission Limit Margin (dB) Result
(MHz) Scheme Level (dBm) (dBm)

2695.5 QPSK -34.7 -25.0 9.7 Complied
2695.5 16QAM -28.3 -25.0 3.3 Complied
2695.506 16QAM -26.9 -25.0 1.9 Complied
2695.5 64QAM -36.3 -25.0 11.3 Complied
2695.624 64QAM -35.6 -25.0 10.6 Complied
B oz = e o] Frr e T e

110:0

2

pate:

10 MHz Channel Bandwidth / QPSK

/ 1 MHZ RE At 10 dB
£
S/ Ret Lvl 3 MHz
10 dBm dBm
1
10.1 BB offske v it o
00
TTT -
| 51
Y.
o

Title:

0.SEP.2013 15:03:39

10 MHz Channel Bandwidth / 64QAM

Page 72 of 80

ULVSLTD




TEST REPORT

VERSION

1.0

SERIAL NO: UL-RPT-RP10048208JD01A

ISSUE DATE: 24 SEPTEMBER 2013

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

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

M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 20 Sep 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

S0557 | Power Supply TTI EL 303R 395819 Calibrated -
before use

M1269 | Multimeter Fluke 179 90250210 12 Aug 2014 12
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5.2.13. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 11 September 2013
Nick Steele

Test Sample IMEI: 357163021041624

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): 23
Relative Humidity (%): 41
Note(s):

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

2. The customer supplied instructions on how to place the EUT in a constant transmit mode without
modulation.

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

4. Measurements were performed with a channel bandwidth of 5 MHz as the lower and upper frequencies
are closer to the band edges, making them worst case for this test case.
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Transmitter Frequency Stability (Temperature Variation) (continued)

Results: Bottom Channel (2498.5 MHz)

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

-30 1843 2498.501843 2496 2.501843 Complied
-20 2298 2498.502298 2496 2.502298 Complied
-10 2595 2498.502595 2496 2.502595 Complied

0 2244 2498.502244 2496 2.502244 Complied
10 1563 2498.501563 2496 2.501563 Complied
20 1370 2498.501370 2496 2.501370 Complied
30 1394 2498.501394 2496 2.501394 Complied
40 1538 2498.501538 2496 2.501538 Complied
50 1538 2498.501538 2496 2.501538 Complied

Results: Top Channel (2687.5 MHz)
Temperature Frequency Measured Upper Band Margin Result
(°C) Error (Hz) Frequency Edge Limit (MHz)
(MH2z) (MH2z)

-30 2059 2687.502059 2690 2.497941 Complied
-20 2482 2687.502482 2690 2.497518 Complied
-10 2587 2687.502587 2690 2.497413 Complied

0 2452 2687.502452 2690 2.497548 Complied
10 1955 2687.501955 2690 2.498045 Complied
20 1723 2687.501723 2690 2.498277 Complied
30 1466 2687.501466 2690 2.498534 Complied
40 1506 2687.501506 2690 2.498494 Complied
50 1643 2687.501643 2690 2.498357 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
EO0513 | Environmental TAS LT600 23900506 Calibrated -
Chamber Series 3 before use
M1642 | Thermometer Fluke 5211 18890119 19 Mar 2014 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
A1490 | 30dB Attenuator Weinschel Corp 20-30-34 BH9156 Calibrated -
before use
M1251 | Multimeter Fluke 175 89170179 12 Aug 2014 12
S021 Power Supply Thurlby Thandar CPX200 061034 Calibrated -
Instruments before use
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5.2.14. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineers: Ahmed Ali & Test Date: 12 September 2013
Nick Steele
Test Sample IMEI: 357163021041624

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):

23

Relative Humidity (%):

54

Note(s):

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

2. The customer supplied instructions on how to place the EUT in a constant transmit mode without

modulation.

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

4. Measurements were performed with a channel bandwidth of 5 MHz as the lower and upper frequencies
are closer to the band edges, making them worst case for this test case.

Results: Bottom Channel (2498.5 MHz)

Supply Frequency Measured Lower Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
3.003 1362 2498.501362 2496 2.501362 Complied
3.597 1322 2498.501322 2496 2.501322 Complied
Results: Top Channel (2687.5 MHz)
Supply Frequency Measured Upper Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
3.003 1474 2687.501474 2690 2.498526 Complied
3.597 1546 2687.501546 2690 2.498454 Complied
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Transmitter Frequency Stability (Voltage 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
M127 Spectrum Analyser | Rohde & Schwarz | FSEB30 842 659/016 | 19 Aug 2014 12
S021 Power Supply Thurlby Thandar CPX200 061034 Calibrated -
Instruments before use

M1251 | Multimeter Fluke 175 89170179 12 Aug 2014 12

A1490 | 30dB Attenuator Weinschel Corp 20-30-34 BH9156 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):\;‘ﬁe(%e Sﬂ%ﬂ:{fﬁy
Conducted Output Power 2496 to 2690 MHz 95% +1.13 dB
Frequency Stability 2496 to 2690 MHz 95% +0.92 ppm
Occupied Bandwidth 2496 to 2690 MHz 95% +3.92 %
Conducted Spurious Emissions 9 kHz to 27 GHz 95% +2.62 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +5.65 dB
Radiated Spurious Emissions 1 GHz to 27 GHz 95% +2.94 dB

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

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