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SECTION 1

REPORT SUMMARY

Radio Testing of the
Panasonic Avionics Corporation
4G Cell Modem
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1.1

INTRODUCTION

®
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The information contained in this report is intended to show verification of the Panasonic Avionics
Corporation RD-AA8110-02 to the requirements of the following:

FCC CFR 47 Part 2, Part 22 and Part 24: 2014
RSS-132 issue 3: 2013 and RSS-133 issue 6: 2013

Objective

Manufacturer

Model Name

Model Number(s)

FCC ID Number

IC Number

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

Panasonic Avionics Corporation
4G Cell Modem

RD-AA8110-02

U6Y-RDAA8110
216P-RDAA8110

442964, CM0015

1

e FCCCFR 47 Part 2, Part 22 and Part 24: 2014
e RSS-132 issue 3:2013; (Cellular Telephone Systems
Operating in the Bands 824-849 MHz and 869-894 MHz)

e RSS-133issue 6:2013; (2 GHz Personal Communications
Services)

e  RSS-GEN issue 4 November 2014; (General Requirements
for Compliance of Radio Apparatus)

October 26, 2015

March 09, 2016
Xiaoying Zhang

e 971168 D01 Power Meas License Digital Systems v02r02:
October 17 2014; (Measurement guidance for certification
of licensed digital transmitters

e Supporting documents for EUT certification are separate
exhibits.
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1.2

BRIEF SUMMARY OF RESULTS

©
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A brief summary of the tests carried out in accordance with FCC CFR 47 Part 2, Part 22 and Part 24: 2014 and
RSS-132 issue 3: 2013 and RSS-133 issue 6: 2013 standard is shown below.

FCCP I
Section C(; art ndustry.Canada Test Description Result
Sections(s) Sections
RSS-132:5.4,
2.1 2.1046 Transmitter Conducted Output Power Compliant
RSS-133: 6.4
2.1046, . . .
2.2 22.913(a)(2) - Effective Radiated Power Compliant
23 2.1046, R5>-132:3.4 Equivalent Isotropic Radiated P Compliant
. uivalent Isotropic Radiated Power omplian
24.232(c) RSS-133: 6.4 a P P
RSS-132:5.4,
2.4 24.232(d) Peak-Average Ratio Compliant
RSS-133: 6.4
2.1049,
2.5 22.917(b), RSS-GEN 4.6.1 Occupied Bandwidth Compliant
24.238(b)
2.1051, RSS-132: 5.5,
2.6 22.917(a), Band Edge Compliant
24.238(2) RSS-133: 6.5
2.1051, RSS-132: 5.5,
2.7 22.917(a), Conducted Spurious Emissions Compliant
24.238(a) RSS-133: 6.5
2.1053, RSS-132: 5.5,
2.8 22.917(a), Field Strength Of Spurious Radiation Compliant
24.238(a) RSS-133: 6.5
2.1055,22.355, | RSS-132:5.3,
2.9 Frequency Stability Compliant
24.235 RSS-133:6.3
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1.3 PRODUCT INFORMATION

1.3.1 EUT General Description

The Equipment Under Test (EUT) was a Panasonic Avionics Corporation 4G Cell Modem as shown in the
photograph below. The 4G Cell Modem (CM) is a component of Panasonic IFEC (In-Flight Entertainment and
Connectivity) Systems which is provided to airline customers that make use of PAC IFEC services. The UMTS Band Il and
V, GSM 850 and 1900, and LTE Band Il and V functions were verified in this test report.

Equipment Under Test
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1.3.2 EUT General Description

EUT Description Panasonic Avionics Corporation 4G Cell Modem

Model Name 4G Cell Modem

Model Number(s) RD-AA8110-02

FCC Classification Mobile Transmitter

Rated Voltage 28.0VDC (Nominal)

Mode Verified GSM850/1900, WCDMA Band 2 and Band 5, LTE Band 2 and
Band 5

Capability GSM850/1900, WCDMA Band 2 and Band 5, LTE Band 2 and
Band 5

Primary Unit (EUT) X] Production

[] Pre-Production

|:| Engineering

Frequency Tolerance +0.00025% (2.5ppm)

Antenna Type Multiband Portable Omnidirctional Blade Antenna
Manufacturer PCTEL

Maximum Antenna Gain 2.5dBi

1.3.3 Transmit Frequency Table

EIRP (RSS-132 and
ERP (Part 22
Technology / Mode Tx Frequency | Emission (Part 22) Part 24/RSS-133)
& (MHz) Designator | Max. Power Max. Power
(dBm) (dBm)
GSM850 (GPRS)
Cell Band (BCO) 824-849 245KGXW 33.27 35.42
GSM850 (EGPRS)
Cell Band (BCO) 824-849 246KG7W 33.26 35.41
GSM1900 (GPRS)
PCS Band (BC1) 1850-1910 243KGXW - 31.68
GSM1900 (EGPRS)
PCS Band (BC1) 1850-1910 248KG7W - 31.66
WCDMA Cell Band 5 824-849 | AM20FOW 22.42 2457
WCDMA PCS Band 2 1850-1910 | 4M20FOW i 24.40
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EIRP (RSS-132 and

ERP (Part 22
Technology Modulation Bandwidth | Tx Frequency Emission (Pa ) Part 24/RSS-133)
/ Mode (MHz) (MHz) Designator Max. Power Max. Power
(dBm) (dBm)
1.4 1850-1910 1M10G7D - 26.05
1850-1910 2M69G7D - 25.97
QPSK 1850-1910 4M49G7D - 25.97
10 1850-1910 8M96G7D - 25.94
15 1850-1910 13M5G7D - 26.67
20 1850-1910 17M9G7D - 26.02
LTE Band 2
1.4 1850-1910 1MO9W7D - 25.03
1850-1910 2M68W7D - 25.78
1850-1910 4M49W7D - 25.69
16QAM
10 1850-1910 8M94W7D - 25.86
15 1850-1910 13M4W7D - 25.56
20 1850-1910 17M9W7D - 25.97
1.4 824-849 1MO08G7D 21.46 23.61
824-849 2M68G7D 21.39 23.54
LTE Band 5 QPSK
824-849 4M48G7D 21.38 23.53
10 824-849 8M94G7D 21.15 23.30
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1.4

1.4.1

1.4.2

143

1.4.4

EUT TEST CONFIGURATION

Test Configuration Description

&
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Test Description
Configuration
A Conducted antenna port measurement.
B Raidated test setup. EUT antenna port terminated with a 50Q load

EUT Exercise Software

EUT is controlled by a CMW 500 Wideband Radio Communication Tester. There are no other test

software used during verification.

Support Equipment and I/O cables

Manufacturer Equipment/Cable

Description

Laboratory DC Power

Protek Supply

M/N 35010M S/N D102007S

- Host Interface cable

0.8 meter, shielded
EUT powered via 5 pins wire connected

Support Wideband Radio

Rhode & Schwarz o
Communication Tester

M/N CMW500 S/N 1201.0002k50/103829

Worst Case Configuration

Worst-case configuration used in this test report:

Technology Band
Cell
GSM850 / GSM1900 (GPRS)

PCS

Cell (Band 5)
WCDMA

PCS (Band 2)
Technology / Band Modulation

LTE /Band 2 QPSK

LTE /Band 5 QPSK

Page 11 of 123

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364




FCC ID: U6Y-RDAA8110
IC: 216P-RDAA8110
Report No. SD72110645-1015A Rev2.0

America

145 Simplified Test Configuration Diagram

Radiated/Conducted Emission Test Configuration via Conducted Port

RF Receive Anternna

Spectrum Anafyzer/Receverw/

External Attenuator installed for Programmable
radiated measurement OC Power Supply
Standard
USE Type A
Cabie

28VDC

Wideband Radio
Communication Tester CMWS0D to EUT
Antenna Connection Port

Conducted (Antenna Port) Test Configuration

Not To Scale = lllustration Purpose Only
Objects may not represent actual image of

original equipment/s or set-up.

Power Meter

L T . &

—=- EUT
Spectrum Anahyzer w)

External Attenuator installed r Y

Programmabies
DC Power Supply
e Standard
USE Type A

Cabile

Wide band Radio
Communication Teser ~

CMWGS0D to EUT
AntennaConnection Port
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1.5

1.6

1.7

1.8

1.8.1

1.8.2
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DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
MODIFICATION RECORD
Date
Modification | Modificati
D . f Modificati
escription of Modification Fitted By on
Fitted

Serial Number 442964, CM0015

N/A —

The table above details modifications made to the EUT during the test programme. The modifications

incorporated during each test (if relevant) are recorded on the appropriate test pages.

TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.4-2014, 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.

Effective Radiated Power (ERP) and Equivalent Isotropic Radiated Power (EIRP) measurements by
Substitution method were conducted according to ANSI/TIA/EIA-603-C-2004, August 17,2004. Land

Mobile FM or PM -Communications Equipment -Measurement and Performance Standards.

For conducted and radiated emissions the equipment under test (EUT) was configured to measure its
highest possible emission level. This level was based on the maximized cable configuration from
exploratory testing per ANSI C63.4-2014. The test modes were adapted according to the Operating

Instructions provided by the manufacturer/client.

TEST FACILITY LOCATION

TOV SUD America Inc. (Mira Mesa)

10040 Mesa Rim Road, San Diego, CA 92121-2912 (32.901268,-117.177681). Phone: 858 678 1400 FAX:

858-546 0364

TOV SUD America Inc. (Rancho Bernardo)

16530 Via Esprillo, San Diego, CA 92127-1708 (33.018644,-117.092409). Phone: 858 678 1400 Fax: 858

546 0364.
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1.9 TEST FACILITY REGISTRATION

1.9.1 FCC - Registration No.: US1146

TUV SUD America Inc. (San Diego), is an accredited test facility with the site description report on file
and has met all the requirements specified in §2.498 of the FCC rules. The acceptance letter from the
FCC is maintained in our files and the Registration is US1146.

1.9.2 Industry Canada (IC) Registration No.: 3067A

The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego) has been registered by
Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration
No. 3067A.
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1.10

1.10.1

1.10.2

1.10.3

1.10.4

1.10.5

1.10.6

1.10.7

SAMPLE CALCULATIONS

GSM Emission Designator

Emission Designator = 250KGXW
GSM BW = 250 kHz

G = Phase Modulation

X = Cases not otherwise covered
W = Combination (Audio/Data)

WCDMA Emission Designator

Emission Designator = 4AM15F9W
WCDMA BW =4.15 MHz

F = Frequency Modulation

9= Composite Digital Info

W = Combination (Audio/Data)

CDMA Emission Designator

Emission Designator = 1M30F9W
F = Frequency Modulation

9= Composite Digital Info

W = Combination (Audio/Data)

LTE Emission Designator (QPSK)

Emission Designator = 4M51G7D
G = Phase Modulation

7= Quantized/Digital Info

D = Combination (Audio/Data)

LTE Emission Designator (16QAM)

Emission Designator = 4M52W7D
W = Frequency Modulation

7= Quantized/Digital Info

D = Combination (Audio/Data

Spurious Radiated Emission (below 1GHz)

&

America

24.4

-12.6

Measuring equipment raw measurement (dBuV/m) @ 30 MHz
Asset# 1066 (cable) 0.3
Asset# 1172 (cable) 0.3
Correction Factor (dB) Asset# 1016 (preamplifier) -30.7
Asset# 1175(cable) 0.3
Asset# 1002 (antenna) 17.2
Reported QuasiPeak Final Measurement (dBuV/m) @ 30MHz

11.8

Spurious Radiated Emission — Substitution Method

Example = 84dBuV/m @ 1413 MHz (numerical sample only)
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The field strength reading of 84dBuV/m @ 1413 MHz (2nd Harmonic of 706.5 MHz) is the maximized
measurement when the EUT is on the turntable measured at 3 meters. The gain of the substituted
antenna is 7.8dBi while the transmit cable loss is 1.0 dB (cable between signal generator and the
substituted antenna). The signal generator level is adjusted until the 84dBuV/m level at the receiving
end is replicated (identical test setup, i.e. same antenna, cable/s and preamp). If the adjusted signal
generator level is -18dBm, then we have the following for both EIRP and ERP as required:

Peirp =-18 dBm + 7.8 dBi — 1dB
=11.2 dBm

Perp = Perp—2.15 dB
=11.2dBm -2.15dB
=9.05 dBm
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SECTION 2

TEST DETAILS

Radio Testing of the
Panasonic Avionics Corporation
4G Cell Modem
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TRANSMITTER CONDUCTED POWER MEASUREMENTS

Specification Reference

FCC 47 CFR Part 2, Clause 2.1046
RSS-132, Clause 5.4
RSS-133, Clause 6.4

Standard Applicable

The conducted power mesurements were made in accordance to FCC Part 2 Clasue 2.1046 and RSS-132
Clause 5.4 and RSS-133 Clause 6.4.

Equipment Under Test and Modification State

Serial No: 442964 and CMO0015 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

Ocotober 27, 2015 and March 07, 2016/ XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.2-23.6°C
Relative Humidity 43.3-50.9%
ATM Pressure 98.2 -98.8 kPa

Additional Observations

e Thisis a conducted test using a peak/average power meter.
e The path loss for Cell Band (GSM850), PCS Band (GSM1900), WCDMA and LTE Band 2 and 5 was
measured and entered as a level offset.

e  Only worst case of RB size and RB offset presented and recorded in this test report.
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2.1.8 Test Results

128 824.2 32.92
Cell 190 836.6 32.66
251 848.8 32.23
512 1850.2 29.18
PCS 661 1880.0 28.91
810 1909.8 28.82

128 824.2 32.91
Cell 190 836.6 32.66
251 848.8 32.20
512 1850.2 29.16
PCS 661 1880.0 28.84
810 1909.8 29.01

4132 826.4 22.07
Cell Band 5 4183 836.6 22.01
4233 846.6 22.06
9262 1852.4 21.60
PCS Band 2 9400 1880.0 21.82
9538 1907.6 21.90
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LTE Band 2
Modulation | Bandwidth Channels Frequency Tx Average (dBm) Tx Peak (dBm)
18607 1850.7 23.30 29.51
1.4 MHz 18900 1880.0 23.55 29.74
19193 1909.3 23.04 29.02
18615 1851.5 23.09 29.71
3 MHz 18900 1880.0 23.47 29.67
19185 1908.5 23.17 29.42
18625 1852.5 22.97 29.68
5 MHz 18900 1880.0 23.47 29.94
19175 1907.5 22.06 28.31
QPSK
18650 1855.0 23.44 29.68
10 MHz 18900 1880.0 23.39 29.64
19150 1905.0 23.15 29.54
18675 1857.5 24.17 30.51
15 MHz 18900 1880.0 23.36 29.69
19125 1902.5 23.15 29.54
18700 1860.0 23.52 30.13
20 MHz 18900 1880.0 23.44 29.64
19100 1900.0 23.36 29.76
LTE Band 2
Modulation | Bandwidth Channels Frequency Tx Average (dBm) Tx Peak (dBm)
18607 1850.7 22.39 29.72
1.4 MHz 18900 1880.0 22.53 29.79
19193 1909.3 22.12 29.25
18615 1851.5 22.38 29.35
3 MHz 18900 1880.0 23.28 30.52
19185 1908.5 22.21 29.21
18625 1852.5 21.92 29.49
5 MHz 18900 1880.0 23.19 30.37
19175 1907.5 21.16 28.17
16QAM
18650 1855.0 23.36 29.62
10 MHz 18900 1880.0 23.21 30.84
19150 1905.0 22.27 29.54
18675 1857.5 22.50 29.59
15 MHz 18900 1880.0 23.06 29.68
19125 1902.5 22.25 29.58
18700 1860.0 23.47 29.99
20 MHz 18900 1880.0 23.09 30.13
19100 1900.0 22.44 29.61
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LTE Band 5
Modulation | Bandwidth Channels Frequency Tx Average (dBm) Tx Peak (dBm)

20407 824.7 21.01 27.42

1.4 MHz 20525 836.5 21.11 28.02

20643 848.3 20.73 27.95

20415 825.5 21.04 27.26

3 MHz 20525 836.5 20.97 27.78

20635 847.5 20.68 28.08

QPSK

20425 826.5 21.03 27.72

5 MHz 20525 836.5 20.75 27.72

20625 846.5 20.69 27.41

20450 829.0 20.80 27.25

10 MHz 20525 836.5 20.75 27.58

20600 844.0 20.70 27.66

Page 21 of 123

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364




FCC ID: U6Y-RDAA8110
IC: 216P-RDAA8110

Report No. SD72110645-1015A Rev2.0

2.1.9

File  Instrument Tools Help

Sample Test Measurement Screen

&@-Ee

= s = . e
oy M s =
Inatrumert Mavigatar 7
- N1918A
=-# Project
(=~ Connected Instruments
=-08 N1912A - 5G45100273
:—ﬂ System
-1 Charnels
=-[A] Channel A

-[B] Chanrel B

Stopping all measursments...
Starting all measursmerts.,.

Custom Views

Instrument : N1912A (SG45100273)
Measurement : 1

Channel A Avg
OFs

2o

850MHz

Min : Max 22 03

01dBm

Instrument : N1812A (SG45100273)
Measurement : 2
Channel A

OFS

25 .27 Max : 25 .65

25 .46 dBm

Peak 850MHz

N13214
Momnal = |
Ao
Channel Seftings
Chan Offset (dB) - 2
] Duty Cyete

Frequency (Hz) :

@ dBm () Watt
Trace Start (s) - 0.000
Trace Length &)
Trace Upper Limit
Trace Lower Limit |

Measurement Average
Mar Avg Mode - |AUTO
Mar Avg Court ; |512
[¥] Step Detect

pms 2 |

Video BAW D

OFF a
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2.2

221

2.2.2

223

2.2.4

2.2.5

2.2.6

America

EFFECTIVE RADIATED POWER

Specification Reference

FCC 47 CFR Part 2, Clause 2.1046

FCC 47 CFR Part 22, Clause 22.913(a)(2)

Standard Applicable

FCC Part 22:

The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.
Equipment Under Test and Modification State

Serial No: 442964 and CMO0015 / Test Configuration (N/A, calculation only)

Date of Test/Initial of test personnel who performed the test

Ocotober 27, 2015 and March 07, 2016 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Additional Observations

e ERP was calculated as per Section 1.3.2 of KDB412172 D01 (Determining ERP and EIRP v01r01).
e  (Calculation formula in logarithmic terms:

ERP=P; + Gy - L - 2.15dB

Where:
P = transmitter conducted output power dBm (Section 2.1 of this test report)
Gy = gain of the transmitting antenna, in dBi (EIRP: the -2.15 in the formula is to convert
EIRP to ERP);
L. = signal attenuation in the connecting cable between the transmitter and antenna, in
dB (EUT configuration during verification is mounted on an interface board with short
direct connection to the antenna port. The loss between the EUT and the antenna port
is considered negligible).
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2.2.7

Test Results

824.2 32.92 2.50 33.27 2.12 38.45 5.18
836.6 32.66 2.50 33.01 2.00 38.45 5.44
848.8 32.23 2.50 32.58 1.81 38.45 5.87

824.2 32.91 2.50 33.26 2.11 38.45 5.19
836.6 32.66 2.50 33.01 2.00 38.45 5.44
848.8 32.20 2.50 32.55 1.80 38.45 5.90

826.4 22.07 2.50 22.42 0.17 38.45 16.03

836.6 22.01 2.50 22.36 0.17 38.45 16.09

846.6 22.06 2.50 22.41 0.17 38.45 16.04
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LTE Band 5

Modulati | Bandwidth Channels Frequency Tx:::lzg € Ar::;:}na ERP Limit | Margin
on (MHz) (MHz) (dBm) (dBi) (dBm) (dBm) | (dBm)
20407 824.7 21.01 2.50 21.36 38.45 17.09

1.4 20525 836.5 21.11 2.50 21.46 38.45 16.99

20643 848.3 20.73 2.50 21.08 38.45 17.37

20415 825.5 21.04 2.50 21.39 38.45 17.06

3 20525 836.5 20.97 2.50 21.32 38.45 17.13

QPsK 20635 847.5 20.68 2.50 21.03 38.45 17.42
20425 826.5 21.03 2.50 21.38 38.45 17.07

5 20525 836.5 20.75 2.50 21.10 38.45 17.35

20625 846.5 20.69 2.50 21.04 38.45 17.41

20450 829.0 20.80 2.50 21.15 38.45 17.3

10 20525 836.5 20.75 2.50 21.1 38.45 17.35

20600 844.0 20.70 2.50 21.05 38.45 17.40
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2.3.1

2.3.2

233

23.4

2.3.5

2.3.6

America

EQUIVALENT ISOTROPIC RADIATED POWER

Specification Reference

FCC 47 CFR Part 2, Clause 2.1046
RSS-132, Clause 5.4

FCC 47 CFR Part 24, Clause 24.232 (c)
RSS-133, Clause 6.4

Standard Applicable

IC RSS-132:
The EIRP for mobile equipment shall not exceed 11.5 watts

FCC Part 24:
Mobile and portable stations are limited to 2 watts EIRP and the equipment must employ a means for

limiting power to the minimum necessary for successful communications.

IC RSS-133:
The equivalent isotropically radiated power (e.i.r.p.) for Mobile stations and hand-held portables are

limited to 2 watts maximum e.i.r.p.
Equipment Under Test and Modification State

Serial No: 442964 and CMO0015 / Test Configuration (N/A, calculation only)

Date of Test/Initial of test personnel who performed the test

October 27, 2015 and March 06, 2016 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Additional Observations

e EIRP was calculated as per Section 1.3.2 of KDB412172 D01 (Determining ERP and EIRP v01).
e (Calculation formula in logarithmic terms:

EIRP=P; + Gy - Lc
Where:
P = transmitter conducted output power dBm (Section 2.1 of this test report)
Gy = gain of the transmitting antenna, in dBi (EIRP);
Lc = signal attenuation in the connecting cable between the transmitter and antenna, in
dB (EUT posees an internal Antenna. The loss between the EUT and the antenna port is
considered negligible).
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23.7

Test Results

824.2 32.92 2.50 35.42 3.48 40.61 5.19
836.6 32.66 2.50 35.16 3.28 40.61 5.45
848.8 32.23 2.50 34.73 2.97 40.61 5.87

824.2 32.91 2.50 35.41 3.47 40.61 5.20
836.6 32.66 2.50 35.16 3.28 40.61 5.45
848.8 32.20 2.50 34.70 2.95 40.61 5.91

1850.2 29.18 2.50 31.68 1.47 33 1.32
1880.0 28.91 2.50 31.41 1.38 33 1.59
1909.8 28.82 2.50 31.32 1.36 33 1.68

1850.2 29.16 2.50 31.66 1.47 33 1.34

1880.0 28.84 2.50 31.34 1.36 33 1.66

1909.8 29.01 2.50 31.51 1.42 33 1.49
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WCDMA Cell Band 5
Frequency M::et:;:r Antenna Gain EIRP
(MHz) (dBm) (dBi) (dBm) (W) EIRP Limit Margin
(dBm) (dB)
826.4 22.07 2.50 24.57 0.29 40.61 16.04
836.6 22.01 2.50 24.51 0.28 40.61 16.10
846.6 22.06 2.50 24.56 0.29 40.61 16.05
WCDMA PCS Band 2
Frequency Max Power Antenna Gain 25
(MHz) | Average {dBm) (dBi) (dBm) (W) Limit {dBm) | Margin (dB)
1852.4 21.60 2.50 24.10 0.26 33 8.90
1880.0 21.82 2.50 24.32 0.27 33 8.68
1907.6 21.90 2.50 24.40 0.28 33 8.60
LTE Band 2
Modulati | Bandwidth Channels Frequency Tx:;/:lzge Ané:ir:‘na EIRP Limit |Margin
on (MHz) (MHz) (dBm) (dBi) (dBm) (dBm) | (dBm)
18607 1850.7 23.30 2.50 25.80 33 7.2
1.4 18900 1880.0 23.55 2.50 26.05 33 6.95
19193 1909.3 23.04 2.50 25.54 33 7.46
18615 1851.5 23.09 2.50 25.59 33 7.41
3 18900 1880.0 23.47 2.50 25.97 33 7.03
19185 1908.5 23.17 2.50 25.67 33 7.33
18625 1852.5 22.97 2.50 25.47 33 7.53
5 18900 1880.0 23.47 2.50 25.97 33 7.03
19175 1907.5 22.06 2.50 24.56 33 8.44
apsK 18650 1855.0 23.44 2.50 25.94 33 7.06
10 18900 1880.0 23.39 2.50 25.89 33 7.11
19150 1905.0 23.15 2.50 25.65 33 7.35
18675 1857.5 24.17 2.50 26.67 33 6.33
15 18900 1880.0 23.36 2.50 25.86 33 7.14
19125 1902.5 23.15 2.50 25.65 33 7.35
18700 1860.0 23.52 2.50 26.02 33 6.98
20 18900 1880.0 23.44 2.50 25.94 33 7.06
19100 1900.0 23.36 2.50 25.86 33 7.14
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LTE Band 2
Modulati | Bandwidth Channels Frequency Tx;\:;zge Ar:;t:ir:‘ na EIRP Limit [Margin
on (MHz) (MHz) (dBm) (dBi) (dBm) (dBm) | (dBm)
18607 1850.7 22.39 2.50 24.89 33 8.11
1.4 18900 1880.0 22.53 2.50 25.03 33 7.97
19193 1909.3 22.12 2.50 24.89 33 8.38
18615 1851.5 22.38 2.50 24.88 33 8.12
3 18900 1880.0 23.28 2.50 25.78 33 7.22
19185 1908.5 22.21 2.50 24.71 33 8.29
18625 1852.5 21.92 2.50 24.42 33 8.58
5 18900 1880.0 23.19 2.50 25.69 33 7.31
19175 1907.5 21.16 2.50 23.66 33 9.34
1AM 18650 1855.0 23.36 2.50 25.86 33 7.14
10 18900 1880.0 23.21 2.50 25.71 33 7.29
19150 1905.0 22.27 2.50 24.77 33 8.23
18675 1857.5 22.50 2.50 25.00 33 8.00
15 18900 1880.0 23.06 2.50 25.56 33 7.44
19125 1902.5 22.25 2.50 24.75 33 8.25
18700 1860.0 23.47 2.50 25.97 33 7.03
20 18900 1880.0 23.09 2.50 25.59 33 7.41
19100 1900.0 22.44 2.50 24.94 33 8.06
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LTE Band 5
Modulati | Bandwidth Channels Frequency Tx:::lzg € Ar::;:}na EIRP Limit | Margin
on (MHz) (MHz) (dBm) (dBi) (dBm) (dBm) | (dBm)
20407 824.7 21.01 2.50 23.51 40.61 17.1
1.4 20525 836.5 21.11 2.50 23.61 40.61 17.0
20643 848.3 20.73 2.50 23.23 40.61 17.38
20415 825.5 21.04 2.50 23.54 40.61 17.07
3 20525 836.5 20.97 2.50 23.47 40.61 17.14
20635 847.5 20.68 2.50 23.18 40.61 17.43
apsK 20425 826.5 21.03 2.50 23.53 40.61 17.08
5 20525 836.5 20.75 2.50 23.25 40.61 17.36
20625 846.5 20.69 2.50 23.19 40.61 17.42
20450 829.0 20.80 2.50 233 40.61 17.31
10 20525 836.5 20.75 2.50 23.25 40.61 17.36
20600 844.0 20.70 2.50 23.2 40.61 17.41
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2.4

2.441

2.4.2

243

2.4.4

245

2.4.6

America

PEAK-AVERAGE RATIO

Specification Reference

FCC 47 CFR Part 24, Clause 24.2329 (d)
RSS-133, Clause 6.4
RSS-132, Clause 5.4

Standard Applicable

FCC Part 24:

Power measurements for transmissions by stations authorized under this section may be made either in
accordance with a Commission-approved average power technique or in compliance with paragraph (e)
of this section. In both instances, equipment employed must be authorized in accordance with the
provisions of §24.51. In measuring transmissions in this band using an average power technique, the
peak-to-average ratio (PAR) of the transmission may not exceed 13dB

IC RSS-132 and RSS-133:
The transmitter’s peak-to-average power ratio (PAPR) shall not exceed 13 dB for more than 0.1% of the
time using a signal corresponding to the highest PAPR during periods of continuous transmission.

Equipment Under Test and Modification State

Serial No: 442964 and CMO0015 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

October 28 and 29, 2015 and March 06, 2016 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.4-23.6°C
Relative Humidity 43.3-509%
ATM Pressure 98.2 - 98.8 kPa
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2.4.7

2.4.8

America

Additional Observations

This is a conducted test. Test procedure is per Section 3.0 of KDB971168 (D01 Power Meas
License Digital Systems v01).

Measurement was done using the Spectrum Analyzer's Complementary Cumulative
Distribution Function (CCDF) measurement profile. The built-in function is used to determine
the largest deviation between the average and the peak power of the EUT in a given bandwidth
(crest factor or peak-to-average ratio) The CCDF curve shows how much time the peak
waveform spends at or above a given average power level. The percent of time the signals
spends at or above the level defines the probability for that particular power level. For GSM
signals, an average and a peak trace are used to determine the largest deviation between the
average and the peak power of the EUT in a bandwidth greater than the emission bandwidth.
All channels based from worst case configuration were verified. Only the worst channel and
configuration presented.

The path loss for Cell Band (GSM850), PCS Band (GSM1900), WCDMA and LTE Band 2 and 5
was measured and entered as a level offset.

There are no measured PAPR levels greater than 13dB. EUT complies.

Test Results

GSM850/GPRS (Cell-BC0)/824.2MHz

MultiView 8 Spectrum

ReflLevel 56.70 dBm  Offset 2 5 ® RBW 1 MHz Compatible

40dB  SWT ® VBW 3 MHz Mode

1 Frequency Sweep ® 1Pk Max = 2Av MaxLog

D2[2]

M1[1]

CF 824.2 MHz Span 10.0 MHz

Measuring...

Da:18.0CT2015 10:51:42
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GSM850/GPRS (Cell-BC0)/836.6MHz

MultiViey s Spectrum Speckri
ReflLevel 56,70 dBm  Offset 26.70 dB ® RBW 1 MHz
Att 40dB  SWT = VBW 3 MHz
1 Frequency Sweep

Compatible

"

it bRy ekl

CF 836.6 MHz

1055333

ot s s

Span 10.0 MHz

MultiVies Spectrum
Reflevel 5670 dBm  Offset 26.70 dB ® RBW 1 MHz
40dB  SWT 2ms = VBW 3 MHz
1 Frequency Sweep

Cornpatible
Mode

Ry

CF 848.8 MHz

Da®:18.0CT2015 10431

o 1Pk Vi
M1[1]

D2[2]

ttond o bty

Javnpalull
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GSM850/EGPRS (Cell-BC0)/824.2MHz

MultiViey s Spectrum Speckri

Ref Level 56.70 dBrm  Offset 26,70 dE ® RBW 1 MHz Compatible
Att 40dB  SWT = VBW 3 MHz
1 Frequency Sweep

Lyt R IS

CF 824.2 MHz

T2015 104958

M1[1]

AT

Span 10.0 MHz

MultiViev Spectrum

ReflLevel 56,70 dBm  Offset 26,70 dB @ RBW 1 MHz Compatible
40dB  SWT 2ms ® VBW 3 MHz

1 Frequency Sweep

TR AR YUY LA VO R R TR RN O L R

CF 836.6 MHz

DCT2015 10:47:46

M1[1]

bl bt
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GSM850/EGPRS (Cell-BC0)/848.8MHz

Multiv s Spectrum Spectrur

Ref Level 56.70 dBrm Offset 26.70dE ® RBW 1 MHz Compatible
Att 40dB  SWT ® VBW 3 MHz
1 Frequency Sweep

[ e

CF 848.8 MHz

T2015 104603

® 1Pk Max = 2Av Ma;

M1[1]

by g ey

Span 10.0 MHz

MultiViev s Spectrum

Reflevel 50.10 dBrm  Offset 27.50 d8 ® RBW 1 MHz Compatible
32dB  SWT 2ms ® VBW SMHz Mode
1 Frequency Sweep

bttty bl

CF 1.8502 GHz

Date:18.0CT2015 1

sl
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GSM1900/GPRS (PCS BC1)/1880.0MHz
Multiv S]r:trum Spe L
Reflevel 50.10dBm  Offset 27.50 dB = RBW 1 MHz Compatible
Att 32d8 SWT s @ VBW 3MHz Mode
1 Frequency Sweep
it
PTTAMTUETIR sl \,mv‘.,.wm:w,t,‘
CF 1.88 GHz Span 10.0 MHz
Measu
Date:18.0CT2015 10:34:00
GSM1900/GPRS (PCS BC1)/1909.8MHz
MultiViev S]r:trum Spectri
Reflevel 50.10dBm  Offset 27.50 dB = RBW 1 MHz Compatible
32d8 SWT 2ms ® VBW 3MHz Mode
1 Frequency Sweep
Da:180CT 2015 1035:58
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GSM1900/EGPRS (PCS BC1)/1850.2MHz
Multi S]r:trum Spe L
RefLevel 50.10dBm  Offset 27.50 d8 = RBW 1 MHz Cornpatible
Att B SWT ms ® VBW 3MHz Mode
1 Frequency Sweep
CF 1.8502 GHz Span 10.0 MHz
Date:180CT2015 102626
GSM1900/EGPRS (PCS BC1)/1880.0MHz
Multi Spectr:n Spe (
ReflLevel 50.10dBm  Offset 27.5 ® RBW 1MHz Compatible
B SWT © VBW 3MHz Mode
1 Frequency Sweep
M1[1]
1.8
o
et
CF 1.88 GHz
Date:180CT2015 1031:57
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GSM1900/EGPRS (PCS BC1)/1909.8MHz
MultiVvi S’ps;;tr;;n Spe L
Ref Level 50.10 = RBW 1MHz Compatible
Att ® VBW 3MHz Mode
1 Frequency Sweep
o
CF 1.9098 GHz Span 10.0 MHz
Date:18.0CT2015 1038:33
WCDMA/Band 5/826.4MHz
ectrum Spectrum2
Offset 0dE = AnBW 10 MHz Compatible
Meas Time 5
*15a Clrw
CF 826.4 MHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak 0.01%
Trace 1 22.41 dBm 26.02 dBm
Date:28.0CT2015 11:41:45
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WCDMA/Band 5/836.6MHz
Multivi Spectrum Spectrum 2
Reflevel 30.0 m Offset 26,70 de & AnBW 10MHz Compatible P
AtE % Meas Time 0 ms
RGO *15a Clrw.
CF 836.6 MHz Mean Pwr + 20.00 dB
2 Result Summary
Mean Peak
Trace 1 22.32 dBm 25.97 dBm
0CT2015 11:39:8
MultiVie Spectrum Spectrum 2
Reflevel 30.0 Offset 0 dE = AnBW 10MHz Compatible RS
AtE 2 Meas Time 0 ms
L *15a Clrw
CF 846.6 MHz Mean Pwr + 20.00 dB
2 Result Summary
Mean Peak
Trace 1 22.44 dBm 26.07 dBm
(T [
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WCDMA/Band 2/1852.4MHz
Muitiv Spectrum Spectrum 2
ReflLevel Offset 2 dE = AnBW 10MHz Compatible
AtE Meas Time ms
1 CCDF
CF 1.8502 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak
Trace 1 18.14 dBm 21.87 dBm
Measuring... | L]
Dat:28.0CT2015 1126:58
WCDMA/Band 2/1880 MHz
MultiView Spectrum Spectrum 2
RefLevel Offset 0 dE = AnBW 10MHz Compatible
Att Meas Time
1CCDF
CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak b 0.01%
Trace 1 21.48 dBm 25.21 dBm
Measuring
Dat:28.0CT2015 112221
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WCDMA/Band 2/1907.6 MHz

MultiView 88 Spectrum Spectrum 2

ReflLevel Offset 2 dB = AnBW 10MHz Compatible
AtE Meas Time ms

1 CCDF

CF 1.9076 GHz Mean Pwr + 20.00 dB

2 Result Summary Samples: 100000
Mean Peak
Trace 1 19.90 dBm 23.75 dBm

Measuring

Da®:280CT2015 1129:32

LTE Band 2 (1.4 MHz BW)/1850.7 MHz/QPSK

tvee B8 am % T B2 spa sns

RefLevel Offset 0 20MHz  Compatible

ALt Meas Time

1 CCDF *15a Clrw

CF 1.8507 GHz Mean Pwr + 20.00 dB

2 Result Summary Samples: 100000
Mean Peak e
Trace 1 23.06 dBm 29.36 dBm

Dt
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LTE Band 2 (1.4 MHz BW)/1880 MHz/QPSK
* S s sn
ReflLevel dém Offset dB = AnBW 20 MHz Compatible
Att 13 dB  Meas Time ms
1 CCDF
CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary
Mean Peak
Trace 1 21.18 dBm 27.46 dBm
Date: 28.0CT.2015 14.57:12
LTE Band 2 (1.4 MHz BW)/1909.3 MHz/QPSK
T :
RefLevel dém  Offset = AnBW 20 MHz  Compatible
At 13 dB  Meas Time ms
1 CCDF
CF 1.9093 GHz Mean Pwr + 20.00 dB
2 Result Summary
Mean Peak 0.01%
Trace 1 22.46 dBm 28.58 dBm B
Date: 28.0CT.2015 16:27:53
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LTE Band 2 (3 MHz BW)/1851.5 MHz/QPSK
i L :
ReflLevel 0 Offset 0 = AnBW 20 MHz Compatible
ALt Meas Time

1 CCDF

CF 1.8515 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000

Mean Peak 1% 0.01%
Trace 1 23.09 dBm 29.51 dBm
Date: 28.0CT.2015 16:25:15
o ’ . sn

RefLevel Offset 20 MHz  Compatible

At Meas Time

1 CCDF

CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000

Mean Peak 19 0.01%
Trace 1 21.17 dBm 27.82 dBm
Measuring... L[] 02
Date: 28.0CT.2015 15:31:34
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LTE Band 2 (3 MHz BW)/1908.5 MHz/QPSK
i L :
ReflLevel 0 Offset 0 = AnBW 20 MHz Compatible
ALt Meas Time

1 CCDF

CF 1.9085 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000

Mean Peak 1% 0.01%
Trace 1 22.71 dBm 29.02 dBm
Date: 28.0CT.2015 16:19:33
o ’ . sn

RefLevel Offset 20 MHz  Compatible

At Meas Time

1 CCDF * 153 Clrw
CF 1.8525 GHz Mean Pwr + 20.00 dB
2 Result Summary

Mean Peak
Trace 1 23.02 dBm 29.34 dBm
Date: 28.0CT.2015 16:15:04
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LTE Band 2 (5 MHz BW)/1880 MHz/QPSK

spt 5

Offset 0 = AnBW 20 MHz  Compatible

Meas Time

CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean 1%

Peak 0.019
Trace 1 21.62 dBm 28.25 dBm

Date: 28.0CT.2015 15:34:08

2 ¥ spa 55
RefLevel Offset 20 MHz  Compatible
At Meas Time
1 CCDF * 153 Clrw

CF 1.9075 GHz Mean Pwr + 20.00 dB
2 Result Summary
Mean Peak
Trace 1 22.44 dBm 29.04 dBm

Date: 28.0CT.2015 16:10:31
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LTE Band 2 (10 MHz BW)/1855 MHz/QPSK
MoltiView
RefLevel 0 Offset
Att Meas Time s
1 CCDF * 155 Clrw
CF 1.855 GHz Mean Pwr + 20.00 dB
2 Result Summary
Mean I (s 0.19 0.01%
Trace 1 22.91 dBm 2
Date: 28.0CT.2015 16:08:45
ReflLevel 2 z Compatible
Att
1 CCDF * 155 Clrw
CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak 19 0.1%
Trace 1 21.09 dBm 27.82 dBm
Date: 28.0CT.2015 15:35:20
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LTE Band 2 (10 MHz BW)/1905 MHz/QPSK
m Offset = AnBW 20 MHz Compatible
B Meas Time ms
CF 1.905 GHz Mean Pwr + 20.00 dB
2 Result Summary
Mean Peak
Trace 1 21.02 dBm 27.47 dBm
Date: 28.0CT.2015 16:04:58
LTE Band 2 (15 MHz BW)/1857.5 MHz/QPSK
W ¥ s s
RefLevel Offset = AnBW 20 MHz Compatible
ALt E  Meas Time ms
1 CCDF
CF 1.8575 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples:
Mean Peak 1%
Trace 1 20.75 dBm 27.57 dBm
Date: 28.0CT.2015 16:03:.06
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LTE Band 2 (15 MHz BW)/1880 MHz/QPSK
Moltiview p
RefLevel 0 Offset 0 = AnBW 20 MHz Compatible
Att Meas Time
1 CCDF
CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak 1% 0.01%
Trace 1 21.15 dBm 28.19 dBm
Date: 28.0 17
o . sn
RefLevel Offset 20 MHz  Compatible
At Meas Time
1 CCDF * 153 Clrw
CF 1.9025 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak 19 0.1% 0.01%
Trace 1 20.79 dBm 27.52 dBm
Measuring
Date: 28.0CT.2015 15:57:17
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LTE Band 2 (20 MHz BW)/1860 MHz/QPSK
Moltivie
RefLevel m Offset
ALt B Meas Time
1 CCDF
CF 1.86 GHz Mean Pwr + 20.00 dB
2 Result Summary
Mean " 0.19 0.01%
Trace 1 20.59 dBm 2.41 dB
Date: 28.0CT.2015 15:52:23
I
ReflLevel Offset
ALt Meas Time
1 CCDF
CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak (i
Trace 1 21.26 dBm 28.15 dBm
Date: 28.0CT 2015 15:39:48
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LTE Band 2 (20 MHz BW)/1900 MHz/QPSK
Offset 1 dB = AnBW 20 MHz  Compatible R
% Meas Time
CF 1.9 GHz Mean Pwr + 20.00 dB
2 Result Summary
Mean Peak
Trace 1 21.13 dBm 27.80 dBm
Date: 28.0CT.2015 15:55:48
LTE Band 5 (1.4 MHz BW)/824.7 MHz/QPSK
Multiview % o
RefLevel = AnBW 10MHz Compatible RS
ALE 2 Meas Time 0'ms
1 CCDF
CF 824.7 MHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak Ll
Trace 1 21.16 dBm 27.52 dBm
Date: 7. MAR.20168 15:15:27
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LTE Band 5 (1.4 MHz BW)/836.5 MHz/QPSK

Offset
) Meas Time

153 Clrw

CF 836.5 MHz Mean Pwr + 20.00 dB
2 Result Summary. Samples: 100000

Mean Peak
Trace 1 21.14 dBm 27.87 dBm

Date: 7. MAR. 2016 15:20.25

Multiview 3%
RefLevel Offset 9 = AnBW 10MHz Compatible R
ALt 30dB  Meas Time 0
1 CCDF *15a Clrw

CF 848.3 MHz Mean Pwr + 20.00 dB
2 Result Summary. Samples: 100000

Mean Peak
Trace 1 21.05 dBm 28.80 dBm

Date: 7. MAR.2016 1526142
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LTE Band 5 (3 MHz BW)/825.5 MHz/QPSK
Spackiy spactnimz e oo e F
RefLevel Offset B = AnBW 28 MHz Compatible RS
te =
1 CCDF
CF 825.5 MHz Mean Pwr + 20.00 dB
2 Result Summary.
Mean Peak
Trace 1 21.11 dBm 27.73 dBm
Date: 7.MAR 2016 1553110
LTE Band 5 (3 MHz BW)/836.5 MHz/QPSK
oeview B8 | spacoun e s | P—
RefLevel Offset 0dE = AnBW 28 MHz Compatible RSS FS\
Att 2 Meas Time
1 CCDF
CF 836.5 MHz Mean Pwr + 20.00 dB
2 Result Summary. Samples: 100000
Mean Peak / %
Trace 1 21.01 dBm 28.32 dBm
Date: 7.MAR 2016 152328
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LTE Band 5 (3 MHz BW)/847.5 MHz/QPSK
Spackiy spectnmz e oo e F
RefLevel x B = AnBW 28 MHz Compatible RS
tt 4 3
1 CCDF
CF 847.5 MHz Mean Pwr + 20.00 dB
2 Result Summary. Samples: 100000
Mean Peak { T 0.19
Trace 1 20.75 dBm 28.16 dBm
Date: 7.MAR 2016 15:52:11
LTE Band 5 (5 MHz BW)/826.5 MHz/QPSK
oeview B8 | spacoun e s | P—
RefLevel 56,2 Offset 0dE = AnBW 28 MHz Compatible RSS FS\
Att Meas Time
1 CCDF
CF 826.5 MHz Mean Pwr + 20.00 dB
2 Result Summary. Samples: 100000
Mean Peak / % 0.01%
Trace 1 21.00 dBm 27.53 dBm
Date: 7.MAR 2016 154610
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LTE Band 5 (5 MHz BW)/836.5 MHz/QPSK
Offset
) Meas Time
153 Clrw
CF 836.5 MHz Mean Pwr + 20.00 dB
2 Result Summary. Samples: 100000
Mean Peak
Trace 1 20.89 dBm 27.92 dBm
Date: 7.MAR 2016 15:26:54
LTE Band 5 (5 MHz BW)/846.5 MHz/QPSK
naltview 38
RefLevel Offset 5.9 MHz  Compatible
ALE 30dE  Meas Time 3.5 s
1 CCDF *15a Clrw
CF 846.5 MHz Mean Pwr + 20.00 dB
2 Result Summary. Samples: 100000
Mean Peak %
Trace 1 20.83 dBm 27.92 dBm
Date: 7.MAR 2016 154929
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LTE Band 5 (10 MHz BW)/829.0 MHz/QPSK

Offset
) Meas Time

CF 829.0 MHz
2 Result Summary.

Mean Peak
Trace 1 20.79 dBm 27.93 dBm

Date: 7. MAR.2016 15:44.03

100000

153 Clrw

Mean Pwr + 20.00 dB

LTE Band 5 (10 MHz BW)/836.5 MHz/QPSK

Multiview 3%

RefLevel Offset 6.9 MHz.
ALt . Meas Time 3.5
1 CCDF

CF 836.5 MHz
2 Result Summary.

Mean Peak
Trace 1 20.72 dBm 27.73 dBm

DCrate: 7. MAR.2016 15:39:13

Compatible

Samples: 100000

153 Clrw

Mean Pwr + 20.00 dB
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LTE Band 5 (10 MHz BW)/844.0 MHz/QPSK
- Spectn
Offset MHz Compatible
}  Meas Time
153 Clrw

CF 844.0 MHz Mean Pwr + 20.00 dB
2 Result Summary. Samples: 100000

Mean Peak 10% T 0.01%

Trace 1 20.68 dBm 27.72 dBm
Date: 7.MAR 2016 154114
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2.5.1

2.5.2

253

254

255

2.5.6

2.5.7

America

OCCUPIED BANDWIDTH

Specification Reference

FCC 47 CFR Part 2, Clause 2.1049
FCC 47 CFR Part 22, Clause 22.917(b)
FCC 47 CFR Part 24, Clause 24.238(b)
RSS-GEN 4.6.1

Standard Applicable

The transmitted signal bandwidth shall be reported as the 99% emission bandwidth, that is the
frequency bandwidth suuch that, below its lower and above its upper frequency limits, the mean
powers radiated are eqch equal to 0.5 percent of the total mean power radiated by a give emission.

26dB Bandwidth is defined as the width of the signal between two points, one below the carrier center

frequency and one above the carrier center frequency, outside of which all emissions are attenuated by
at least 26 dB below the transmitter power.

Equipment Under Test and Modification State

Serial No: 442964 and CM0015 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

October 28 and 29, 2015 and March 07, 2016 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.4-23.6°C
Relative Humidity 43.3-50.9%
ATM Pressure 98.2 —98.8 kPa

Additional Observations

e This is a conducted test. Both 26dB bandwidth and 99% bandwidth presented.

e Using the occupied bandwidth meansurement function in the spectrum analyzer, the 99%
occupied bandwith was measured.

e The 26dB bandwidth was measured in accorance with FCC KDB 971168 D01 V0202 Clause 4.1
using the ndB measurement function in the spectrum analyzer.

e The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.
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o

America

e The span of the analyzer shall be set to capture all products of the modulation process,
including the emission skirts.
e The resolution bandwidth (RBW) shall be in the range of 1% of the occupied bandwidth (OBW)
and video bandwidth (VBW) shall be at least 3x RBW.
e Low, Mid and High channels for all bandwidths and modulations were verified. Test results of
Mid channel were presented as representative.

Test Results
GSM850 / GSM1900 (GPRS)
99% OBW 26dB BW
Band Channel Frequency (kHz) (kHz)
Cell 190 836.6 244.6 3314
PCS 661 1880.0 243.1 316.9
GSM850 / GSM1900 (EGPRS)
99% OBW 26dB BW
Band Channel Frequency (kHz) (kHz)
Cell 190 836.6 246.0 3271
PCS 661 1880.0 247.5 321.3
WCDMA
99% OBW 26dB BW
Band Channel Frequency (MHz) (MH2)
Cell Band 5 4183 836.6 4.20 4.66
PCS Band 2 9400 1880.0 4.20 4.66
LTE (QPSK)
Band Bandwidth Channel Frequenc 99% OBW 26dB BW
(MHz) quency (MHz) (MHz)
1.4 1.10 1.35
3 2.69 3.05
5 4.49 5.05
2 1880.0
10 8.96 9.88
15 13.47 14.78
20 17.88 19.51

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400
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LTE (16QAM)
sang | Bemewidth [T 99% OBW 26dB BW
(MHz) quency (MHz) (MHz)
1.4 1.09 1.35
3 2.68 3.05
5 4.49 5.07
2 661 1880.0
10 8.94 9.81
15 13.44 14.87
20 17.88 19.51
LTE (QPSK)
sang | Bemewidth [ [ 99% OBW 26dB BW
(MHz) quency (MHz) (MHz)
1.4 1.08 1.28
3 2.68 2.9
5 20525 836.5
5 4.48 4.98
10 8.94 9.80
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259 Example Test Plots
GSM850 (GPRS)/Cell/Channel 190/99% OBW
MaltView Spectmm Spectmum 4 Spactrum 6
Ref Level 40.00 ompatible RSS FSV
AL & Autto FFT
1 Occupied Bandwidth ® 1Pk Max
Mi[1] 17 dBm
MHz|
CF 836.6 MHz 691 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
Type " Ref ~Trc X-vallie v-valtie Function Function Result
M1 836.6246 MHz 25.17 dBm
T1 44 MHz n 244.573082489 kHz
Date: 28.0CT.2015 12:57:51
MoltView 23 Spectum Spectrum 4
Ref Level 3 3 k| Compatible R3S FsV
Att Auto FFT
1 Frequency Sweep
Mi[1]
CF 836.6 MHz 691 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
Type " Ref Trc Kvaltie v-valtie Function Function Result
M1 836.6145 MHz 23.44 dBm d
R 4 : n
Date: 28.0CT.2015 12:58:11
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GSM850 (EGPRS)/Cell/Channel 190/99% OBW

Moltview 32 spectrum Spe.mz Spectrum 4 Spectnum 5

Ref Level 40.00 Compatible RES FSV
Att o Fi
1 Occupied Bandwidth eiPk M
m1[1] dBm
8 MHz

CF 836.6 MHz 691 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
X-Value Y-Value Function Function Result
6.6246 MH 249

9 dBm
7 dBm 246.020260492 kHz

Date: 28.0CT 2015 13.02:33

MoltView 23 Spectum Spe.m2 Spe.m 3 Spectrum 4

Ref Level 50.00 dBm  Offset 70 dB = RBW K Compatible
Att 33d8 SWT 1.4ms(~i1lms) = VBW /
1 Frequency Sweep

Mi[1]

CF 836.6 MHz 691 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
Type " Ref ~Trc Kvallie v-valtie Function Function Result
M1 836.6145 MHz 24.91 dBm B
T1 327.10 kHz
T2 :

Date: 28 OCT.2015 13.01:29
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0,
GSM1900 (GPRS)/PCS/Channel 661/99% OBW
Moltview 23 Spectum Spe.m2 Spectrum 4 Spectrum 6
Ref Level 4C 5m - Offset } Compatible
Att 3dE SWT 14ms e /
1 Occupied Bandwidth
M1[1]
CF 1.88 GHz 691 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
Type Ref K-Value V-Value Function Function Result
M1 1.8799928 GHz 21.66 dBm
Ti 1 4 n 243.125904486 kHz
T2 1
Date; 28.0CT.2015 13:14:26
MoltView 33 Spectum Spe.m2 Spe.m 3 Spectrum 4
Ref Level 40.00 dBm  Offset 0dB = RBW 3 Compatible
Att 5 SWT  14ms(~iims) = VBW 30 kHz /
1 Frequency Sweep
M1[1]
1
CF 1.88 GHz 691 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
Type ' Ref Trc X-vallie v-valiie Function Function Result
M1 1.8800174 GHz 22.08 dBm
T n n 316.90 kHz
T2
Date: 28 .0CT.2015 13:14:46
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GSM1900 (EGPRS)/PCS/Channel 661/99% OBW
Maleview 35 Spom2 Speum3 Spectmum 4 Spactmm 6
dB = RBW Compatible RS FSV
tt 1ms) = VBW e Auto FFT
1 Occupied Bandwidth
M1[1]
18
CF 1.88 GHz 691 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
X-Value V-Value Function Function Result
7! Hz 20.29 dBm
8 dBm 247.467438495 kHz
Date; 28.0CT 2015 13:10:34
MoltView 33 Spectum Spe.m2 Spectrum 4
Ref Level 4 3 Offset 0 kHz Compatible
Att 2 SWT  1.4ms( B iz /
1 Frequency Sweep
CF 1.88 GHz 691 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
Type " Ref "Tre X-vallie v-valiie Function Function Result
M1 1.8800174 GHz 21.77 dBm B
Ti 1 - n 321.30 kHz
T2 gk 5!
Date: 28.0CT.2015 13:10:10
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WCDMA /Cell/Channel 4183/99% OBW
MultivView Spectrum Spectrum 2 Spectrum 3
Ref Level 40.0 5m - Offset 26, 3 @ RBW 50 kH; Compatible &)
Att 3dB SWT  1.07 ms @ VBW 500 kHz
1 Occupied Bandwidth
CF 836.6 MHz 691 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type Ref " Trc H-Value V-Value Function Function Result
M1 836.745 MHz 14.35 dBm
Ti 4.196816208 MHz
T2
Date; 28.0CT.2015 12:01:46
MultiView 38 Spectrum * Spectrum 2 Spectrum 3 Spectrum 4
Ref Level 40.00 dBm  Offset B @ RBW 50kHz Compatible
Att 3dB SWT 1. = VBW 500 kH
1 Frequency Sweep
CF 836.6 MHz 691 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type " Ref ~Trc X-vallie v-valiie Function Function Result
M1 15.65 dBm ne dB
R 4 v nc
T2
Date: 28.0CT.2015 12:07:39
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WCDMA /PCS/Channel 9400/99% OBW

MultivView Spectrum * Spectrum 2 Spectrum 3 Spectrum 4

Ref Level 4C 5m Offset 27,50 dB = RBW 50 kH; Compatible
Att dB  SWT 1.07 ms @ VBW 500 kHz
1 Occupied Bandwidth
M1[1]

CF 1.88 GHz 691 pts 2.0MHz/ Span 20.0 MHz
2 Marker Table
Type Ref X-Value V-Value Function Function Result
M1 1.880116 GHz 14.04 dBm
Tl n
T2

4.196816208 MHz

Date; 28.0CT.2015 12:17:29

WCDMA /PCS/Channel 9400/26dB BW

MultiView Spectrum * Spectrum 2 Spectrum 3 Spectrum 4
Ref Level 4C S Offset 27.50dB @ RBW 50kHz Compatible
Att SWT  1.07 ms = VBW 500 kHz
1 Frequency Sweep
M1[1]
i

CF 1.88 GHz 691 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type " Ref "Tre

X-Value Y-Value Function Function Result
M1 1.880116 GHz 14.43 dBm dB
TE n
T2

Date: 28.0CT.2015 121457
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LTE Band 2 (1.4 MHz BW)/ Channel 18900/QPSK/99% OBW
Moltiview S8 Spam
Ref Level 4C
Att 23 dB
1 Occupied Bandwidth
CF 1.88 GHz 2000 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type Ref X-Value V-Value Function Function Result
M1 1.8801158 GHz 13.42 dBm
Ti n 1.098 MHz
T2
Date: 20.0CT.2015 14:38:10
LTE Band 2 (1.4 MHz BW)/ Channel 18900/QPSK/26dB BW
Moltiview S8 Spam +* sp2
Ref Level 4C 5m Offset
Att 23d8 SWT
1 Frequency Sweep 1Pk
M1[1] .47 dBm|
1.88019190 GHz|
CF 1.88 GHz 2001 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type " Ref Trc K-valtie v-valtie Function Function Result
M1 1.8801919 GHz 14.47 dBm dB
83 n
T2
Date: 28.0CT.2015 14:38:41
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LTE Band 2 (3 MHz BW)/ Channel 18900/QPSK/99% OBW
MuliView 33 Sp.
Compatible R&S FSV
Mode Auto FFT
CF 1.88 GHz 2000 pts 1.2 MHz/ Span 12.0 MHz
2 Marker Table
Type " Ref R-valie v-valie Function Flinction Result
M1 1.8801158 GHz 12.34 dBm
T1 1 n 2.688 MHz
T2 1
Date: 28.0CT.2015
LTE Band 2 (3 MHz BW)/ Channel 18900/QPSK/26dB BW
MoliView 33 Sp.
Ref Level 4c dBm Offset
Att 2 SWT Mods Al
1 Frequency Sweep
M1[1]
CF 1.88 GHz 2001 pts 1.2 MHz/ Span 12.0 MHz
2 Marker Table
Type " Ref RValte V-Valtie Function Flinction Result
M1 1.8801919 GHz 13.40 dBm dB
T1 P 2 a
T2
Date: 28.0CT.2015
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America
LTE Band 2 (5 MHz BW)/ Channel 18900/QPSK/99% OBW
MoltView 28 sp. *
Ref Level 4 dBm Offset 27.50 dB
Att B SWT 2ms
1 Occupied Bandwidth
CF 1.88 GHz 2000 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type " Ref R-valie v-valie Function Flinction Result
M1 1.880116 GHz 12.98 dBm
T1 1 gl 4.49 MHz
T2
Date: 28.0CT.2015 14.28:27
LTE Band 2 (5 MHz BW)/ Channel 18900/QPSK/26dB BW
MoltView 28 Sp. ¥* % s Sn:
Ref Level 4C dBm Offset 27.50dE ® RBW 50kHz Compatible
Att 23d8 SWT 2.0ims ® VBW 500kHz Mo
1 Frequency Sweep
M1[1]
CF 1.88 GHz 2001 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type " Ref “Trc R-valie V-valtie Function Flinction Result
M1 1.881119 GHz 14.15 dBm dB
T1 n n
T2
Date: 28.0CT.2015 14.27:52
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America
LTE Band 2 (10 MHz BW)/ Channel 18900/QPSK/99% OBW
MoltView 28 sp. *
Ref Level 4c dBm Offset 27.50dB ® RBW 100kHz Compatible
Att B SWT 2ms = VBW 1MHz Mode
1 Occupied Bandwidth
.J‘v“lﬂ.l'\\“IJl‘H‘Yh,h/[
CF 1.88 GHz 2000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type " Ref RValte V-valtie Function Flinction Result
M1 1.880116 GHz 13.26 dBm
T1 1 51 1 n 8.96 MHz
T2
Date: 28.0CT.2015 14.03.07
LTE Band 2 (10 MHz BW)/ Channel 18900/QPSK/26dB BW
waoven 22 5 ¢ -
Offset 27.50dB @ RBW 100kHz Compatible
SWT 2.0ims= VBW 1MHz
M1[1]
AT
CF 1.88 GHz 2001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type " Ref “Trc R-valie V-valtie Function Flinction Result
M1 1.878401 GHz 13.60 dBm dB
T1 2 A -
T2
Date: 28.0CT.2015 144756
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America
LTE Band 2 (15 MHz BW)/ Channel 18900/QPSK/99% OBW
MoltView 28 sp. *
Ref Level 4c dBm Offset 27.50 dB ® RBW 200 kHz Comnpatible
Att B SWT 2ms = VBW 2MHz Mo
1 Occupied Bandwidth
CF 1.88 GHz 2000 pts 6.0 MHz/ Span 60.0 MHz
2 Marker Table
Type " Ref Rvalte V-valtie Function Flinction Result
M1 1.880116 GHz 13.64 dBm
T1 13.47 MHz
T2
Date: 28.0CT.2015 14:15:04
LTE Band 2 (15 MHz BW)/ Channel 18900/QPSK/26dB BW
MoltView 28 Sp. * % % Sn:
Ref Level 4c dBm Offset 27.50 dB kHz Compatible
Att 23d8 SWT 2.0ims 2MHz Mode
1 Frequency Sweep
gl T
CF 1.88 GHz 2001 pts 6.0 MHz/ Span 60.0 MHz
2 Marker Table
Type " Ref V-Valtie Function Flinction Result
M1 14.46 dBm B
T1 n n 14.78 MHz
T2
Date: 28.0CT.2015 14:13.:06
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America

LTE Band 2 (20 MHz BW)/ Channel 18900/QPSK/99% OBW

MoltView 28 sp. *

Ref Level 4c dem Offset 27.50 dB ® RBW 200 kHz Compatible
Att B SWT 2ms = VBW 2MHz Mo

1 Occupied Bandwidth

e

i,

Mo

CF 1.88 GHz 2000 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Type "Ref TTre v=valte Function Flnction Result
M1 11.48 dBm
T1 n
T2 i1

17.88 MHz

Date: 28.0CT.2015 14.21:57

LTE Band 2 (20 MHz BW)/ Channel 18900/QPSK/26dB BW

MoltView 28 Sp. * % % s

Ref Level 4c dBm Offset 27.50 dB Compatible
Att 23dB SWT 2.0l ms

1 Frequency Sweep

i
il
Lk P

CF 1.88 GHz 2001 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Tvpe " Ref

X-Value V-Value Function Function Result
M1 1.877961 GHz 12.76 dBm B
T1 n n 19.51 MHz
T2

Date: 20.0CT.2015 14.20:01
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America
LTE Band 2 (1.4 MHz BW)/ Channel 18900/16QAM/99% OBW
Offset
t SWT
1 Occupied Bandwidth
M1[1]
1.6
CF 1.88 GHz 2000 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Ref™ " Trc X-Value V-Value Function Function Result
01158 15 dB
1.8 1.092 MHz
i
Date: 20.0CT 2015 14.38:30
LTE Band 2 (1.4 MHz BW)/ Channel 18900/16QAM/26dB BW
M1[1]
CF 1.88 GHz 2001 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type " Ref ~Trc K-valtie v-valtie Function
M1 1.8801919 GHz 14.47 dBm
T 1
T2 ol
Date: 28.0CT.2015 14:39.53
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LTE Band 2 (3 MHz BW)/ Channel 18900/16QAM/99% OBW
MuliView 33 Sp.
Compatible R&S FSV
Mode Auto FFT
CF 1.88 GHz 2000 pts 1.2 MHz/ Span 12.0 MHz
2 Marker Table
Type  Ref X-Valtue V=Value Function Function Result
M1 1.8801158 GHz 12.34 dBm
T1 1 n 2.682 MHz
T2 1
Date: 28.0CT.2015 14.33:40
LTE Band 2 (3 MHz BW)/ Channel 18900/16QAM/26dB BW
MuliView 33 Sp. *
Ref Level 4 e 0 5 Compatible R
Att 23d8 SWT Al
1 Frequency Sweep
CF 1.88 GHz 2001 pts 1.2 MHz/ Span 12.0 MHz
2 Marker Table
Type Ref Trc X-Value V=Valie Function Function Result
M1 1.8801919 GHz 14.28 dBm dB
T1 n n
T2
Date: 20.0CT.2015 14.32:24
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America
LTE Band 2 (5 MHz BW)/ Channel 18900/16QAM/99% OBW
MoltView 28 sp. *
Ref Level 4080 dBm  Offset 27.50 B = RBW S0kHz Compatible
Att 23d8  SWT 2ms = VBW 500kHz Mode
1 Occupied Bandwidth
CF 1.88 GHz 2000 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type " Ref "Tre R-valie V=valtie Function Flnction Result
M1 1.880116 GHz 13.18 dBm
T1 1 gl 4.49 MHz
T2
Date: 28.0CT.2015 14.28:45
LTE Band 2 (5 MHz BW)/ Channel 18900/16QAM/26dB BW
MoltView 28 Sp. * % s Sn:
Ref Level 4c dBm Offset 27.50dB ® RBW S50kHz Compatible
Att 23d8 SWT 2.01 ms ® VBW 500kHz Mode
1 Frequency Sweep
CF 1.88 GHz 2001 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type " Ref ~Trc RValtie v-valiie Function Flinction Result
M1 1.881119 GHz 14.27 dBm dB
T1 n n
T2
Date: 28.0CT.2015 14.28:05
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America

LTE Band 2 (10 MHz BW)/ Channel 18900/16QAM/99% OBW

MoltView 28 sp. *

Ref Level 4c dem Offset 27.50dB ® RBW 100kHz Compatible
Att B SWT 2ms = VBW 1MHz

1 Occupied Bandwidth

CF 1.88 GHz 2000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type " Ref "Tre R-valte Vyalie Function Function Result
M1 1.880116 GHz 13.32 dBm
T 187551 1 n
T2

8.24 MHz

Date: 28.0CT.2015 14.03:15

LTE Band 2 (10 MHz BW)/ Channel 18900/16QAM/26dB BW

Malbview 35 sp. * ¥’ 22 e
Ref Level 4c dém Offset 27.50dB ® RBW 100kHz Compatible
Att 23d8 SWT 2.0imse VBW 1MHz

1 Frequency Sweep

CF 1.88 GHz 2001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Tvpe " Ref

RValie VValie Function Function Result
M1 1.883678 GHz 12.60 dBm dB
T 3.4 4 2
T2 -

Date: 28.0CT.2015 144854
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America
LTE Band 2 (15 MHz BW)/ Channel 18900/16QAM/99% OBW
MoltView 28 sp. *
Ref Level 4c dBm Offset 27.50 dB @ RBW 200 kHz Comnpatible
Att 23dB  SWT 2ms = VBW 2 MHz o1
1 Occupied Bandwidth
CF 1.88 GHz 2000 pts 6.0 MHz/ Span 60.0 MHz
2 Marker Table
Type " Ref R-Valie V-valtie Function Flinction Result
M1 1.880116 GHz 13.76 dBm
T1 13.44 MHz
T2
Date: 28.0CT.2015 141511
LTE Band 2 (15 MHz BW)/ Channel 18900/16QAM/26dB BW
MoltView 38 Sp. * X X Sn: (g
Ref Level 4c dBm Offset 27.50 dB kHz  Compatible
Att 23dB SWT 2.0l ms MHz ot
1 Frequency Sweep
et
CF 1.88 GHz 2001 pts 6.0 MHz/ Span 60.0 MHz
2 Marker Table
Type Ref K-Value Y-Value Function Function Result
M1 1.877961 GHz 14.49 dBm B
T4, n 14.87 MHz
T2
Date: 20.0CT.2015 14:13:18
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America
LTE Band 2 (20 MHz BW)/ Channel 18900/16QAM/99% OBW
MoltView 28 sp. *
Ref Level 4 dBm Offset 27.50 dB = RBW 200 kHz
Att 23dB SWT 2ms = VBW 2MHz
1 Occupied Bandwidth
CF 1.88 GHz 2000 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Type " Ref V-Valtie Function Flnction Result
M1 13.14 dBm
T1 17.88 MHz
T2 1
Date: 28.0CT.2015 14.22:10
LTE Band 2 (20 MHz BW)/ Channel 18900/16QAM/26dB BW
MoltView 28 Sp. * Sn:
Ref Level 4c dBm Offset 27.50 dB kHz  Compatible
Att 23dB SWT 2.01ms MHz Mo
1 Frequency Sweep
ottt
CF 1.88 GHz 2001 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Type " Ref R-valie V-valtie Function Function Result
M1 1.877961 GHz 12.95 dBm B
T1 19.51 MHz
T2
Date: 20.0CT.2015 14:20:14
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America
LTE Band 5 (1.4 MHz BW)/ Channel 20525/QPSK/99% OBW
i 28 (Sonce — —— .
Ref Level 3i m Offset 0dB = RBW 2 Gompatible R
Att 30d8 SWT 210 7 ms) = VBW 200 Mode Al
1 Occupied Bandwidth
CF 836.5 MHz 2000 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type " Ref Tre X-valie Y=valie Function Function Result
M1 836.0965 MHz
Ti g Hz 1.082 MHz
™
Date: 7. MAR 2016 15:30:39
LTE Band 5 (1.4 MHz BW)/ Channel 20525/QPSK/26dB BW
e 38 | spncum etz o ——
Ref Level 40,00 dBm  Offset 0de = RBW 2
Att 33d8 SWT 210 ) = VBW 200
1 Frequency Sweep
Mi[1]
CF 836.5 MHz 2000 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type Ref X-Value Y-Value Function
M1 836.3635 MHz 13.67 dBm
T1 =
T2
Measuring
Date: 7.MAR 2016 15:30:04
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America
LTE Band 5 (3 MHz BW)/ Channel 20525/QPSK/99% OBW
R o
Ref Level 36,90 dBm Offset 16,90 dB = RBW k| Compatible R
Att 0dB SWT 140pus(~8.1ms) = VBW Mode At
1 Occupied Bandwidth * 1Pk Max
M1[1]
CF 836.5 MHz 2000 pts 1.2 MHz/ Span 12.0 MHz
2 Marker Table
Type " Ref X-Valte v-value Function Function Result
M1 836.569 MHz 12.11 dBm
T 159 MH: n 2.682 MHz
T2 1
Date: 7.MAR 2016 15:34.32
LTE Band 5 (3 MHz BW)/ Channel 20525/QPSK/26dB BW
Moltview 23 Spectum Spectrum 4
Ref Level 40,00 d8m  Offset iHz  Compatible R
Att 33d8 SWT € ode Al
1 Frequency Sweep
M1[1]
CF 836.5 MHz 2000 pts 1.2 MHz/ Span 12.0 MHz
2 Marker Table
Type " Ref K-Valie V-Valie Function Function Result
M1 836.683 MHz 11.89 dBm dB
Ti 1 MH;
T2
Date: 7.MAR 2016 15:34.03
Page 79 of 123

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID: U6Y-RDAA8110
IC: 216P-RDAA8110
Report No. SD72110645-1015A Rev2.0

America
LTE Band 5 (5 MHz BW)/ Channel 20525/QPSK/99% OBW
— — — —
Ref Level de 3 RBW 50kHz Compatible
Att 3 WT VBW 500 kHz \u
1 Occupied Bandwidth
CF 836.5 MHz 2000 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type " Ref X-valie v-value Function Function Result
M1 837.245 MHz 12.33 dBm
Ti MH: n 4.48 MHz
T2
Date: 7 MAR 2016 15:37.50
LTE Band 5 (5 MHz BW)/ Channel 20525/QPSK/26dB BW
Moltiview S8  Spectrum Spectrum 2 Spectum 3 Spectum 4 *
Ref Level 40.00 dBm Offset 16.20dB # RBW S50kHz Compatible Fsv
Att 33dB SWT @ VBW 500 kHz e \uto Sweep
1 Frequency Sweep
CF 836.5 MHz 2000 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type " Ref K-Valie V-Vallie Function Function Result
M1 837.245 MHz 12.08 dBm
Tt
T2
Date: 7 MAR 2016 15:37.24
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America

LTE Band 5 (10 MHz BW)/ Channel 20525/QPSK/99% OBW

Maltiview S8 | Spectum Spectrum 2 Spectum3 Spectrum 4
Ref Level 36,90 dBm  Offset 16.90d8 @ RBW 100kHz Compatible

Att 0dB  SW VBW 1 MHz i

1 Occupied Bandwidth

1
¥
Koyttt M

CF 836.5 MHz 2000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref Trc X-valie V-value FUnction FUnction Result
Mi 835.79 MHz 11.63 dBm
T n
T2

8.94 MHz

Date: 7.MAR 2016 15:40:09

LTE Band 5 (10 MHz BW)/ Channel 20525/QPSK/26dB BW

MoltView 28 Spectum Spectrum 2 Spectrum 3 Spectum 4
Ref Level 40,00 dBm Offset 16,90 dE ® RBW 100 kHz GCompatible

Att 33 dB T 1 MHz \

1 Frequency Sweep

b

CF 836.5 MHz 2000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type " Ref Trc X-valie v-valie Function FUnRction Result
Mi 832.39 MHz 12.15 dBm
T
T2

Date: 7.MAR 2016 15:39:43
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2.6

2.6.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

2.6.7

America

SPURIOUS EMISSION AT BAND EDGE

Specification Reference

FCC 47 CFR Part 2, Clause 2.1051
FCC 47 CFR Part 22, Clause 22.917(a)
FCC 47 CFR Part 24, Clause 24.238(a)
RSS-132, Clause 5.5

RSS-133, Clause 6.5

Standard Applicable

In the 1.0 MHz bands immediately outside and adjacent to the equipment’s operating frequency block,
the emission power per any 1% of the emission bandwidth shall be attenuated (in dB) below the
transmitter output power P (dBW) by at least 43 + 10 log10 p(watts).

Equipment Under Test and Modification State

Serial No: 442964 and CMO0015 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

October 30 and November 02, 2015 and March 08/ XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.2-23.9°C
Relative Humidity 36.5-45.7%
ATM Pressure 98.4 - 98.9 kPa

Additional Observations

e Thisis a conducted test.

e The path loss for Cell Band (GSM850), PCS Band (GSM1900), WCDMA and LTE Band 2 and 5 was
measured and entered as a level offset.

e RBW is set to minimum 1% of EBW and VBW is set to >3 x RBW in the 1 MHz band immediately
outside and adjacent to the channel edge.

e Only worst case configuration for all technologies presented in this test report.
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America
2.6.8 Test Results
GSM850/GPRS/Low Channel (128)/Cell BCO Band Edge @ 824 MHz
evel dBm Offss RBW 3kHz Compatible
Att 24dB = SWT 5 = VBW 30 kHz Mode \
1 Frequency Sweep
<HL wl
" mw Jv"\‘l‘"w
X * . ¥
Ref Level 30.00 dBm Offset 16.00 dB = RBW 3 kHz Compatible
24dB = SWT 200 5 = VBW 30 kHz Mode
1 Frequency Sweep
r'qﬂﬂ”’%«”“l“"'\.v“\ i
Y 1
i I‘ ‘h W‘W
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America

GSM850/EGPRS/Low Channel (128)/Cell BCO Band Edge @ 824 MHz

MoltYiew S8 Spum sp.2 *

Reflevel 30,00 dBrm  Offset 16.00 dB = RBW 3kHz Compatible
Att 24dB = SWT 200 ms = VBW 30 kHz Mod \
1 Frequency Sweep

i

i)
: \J\‘WIW

GSM850/EGPRS/High Channel (251)/Cell BCO Band Edge @ 849 MHz

Spom w2 ¢ .
Reflevel 30.00 dBrm  Offset 16.00 dB = RBW 3kHz Compatible
24dB = SWT 200 ms = VBW 30 kHz Mode
1 Frequency Sweep

f um i \l \
\Wﬂ'ﬁdm‘h W wW‘HH'”“‘I\'J‘I"\I"M
"

()\'“ L

M1

M“"Ml‘% \
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America

GSM1900/GPRS/Low Channel (512)/PCS BC1 Band Edge @ 1850 MHz

sp.2

00dBm  Offset RE! Compatible
12dB8  SWT s
1 Frequency Sweep

L~
i

1.849 GHz 140.0 kHz/ 1.8504 GHz

Date: 30.0CT.2015 12:09:47

GSM1900/GPRS/High Channel (810)/PCS BC1 Band Edge @ 1910 MHz

Multview S8 s sz

Ref Level 00 dBm  Offset 27.50 Compatible
12dB = SWT Mode AU
1 Frequency Sweep

l

LA
.4«;\%»“‘\\',\‘\\,‘ il

1.9096 GHz 140.0 kHz/

Date: 30.0CT.2015 12:24:48
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Report No. SD72110645-1015A Rev2.0

America

GSM1900/EGPRS/Low Channel (512)/PCS BC1 Band Edge @ 1850 MHz

sp.2

00 dBm  Offset
12dB  SWT
1 Frequency Sweep

1.849 GHz

Date: 30.0CT.2015 12:07:58

140.0 kHz/ 1.8504 GHz

GSM1900/EGPRS/High Channel (810)/PCS BC1 Band Edge @ 1910 MHz

Multview S8 s sp.2

00 dBm
12dB = SWT
1 Frequency Sweep

RefLevel

M‘"‘MM

il "
nJV g W ‘H‘W

o
Tl

1.9096 GHz

Date: 30.0CT.2015 12:26:20

1y
.V\ﬂ

¥*
Offset 27.50

Compatible

50 Mode:

1.911 GHz

140.0 kHz/
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America
WCDMA/Low Channel (4132)/Cell Band 5 Band Edge @ 824 MHz
* Spms Sp.m6.
RefLevel 29.20 dBm  Offset de = RBW SOkHz Cempatible
= Att B SWT £ S ms) = ¥YBW 500 kHz Mode
1 Frequency Sweep
M1[1]
-
823.0 MHz 200.0 kHz/
Measuring... [ [LITITIT) 020
Date: 28.0CT.2015 14:55:19
WCDMA/High Channel (4233)/Cell Band 5 Band Edge @ 849 MHz
* Spms Spm6

Ref Level 29.20 dBm Offset dB = RBW S50kHz Compatible
= Att 5d8 SWT 83 11 ms) = VBW S00kHz Mode
1 Frequency Sweep
848.0 MHz 200.0 kHz/

Measuring...
Date: 28.0CT.2015 15:01:30
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America
WCDMA/Low Channel (9262)/PCS Band 2 Band Edge @ 1850 MHz
* X X Spm3 * Sp.m6. *
Ref Level 30,00 dBm Offset dB = RBW SOkHz Compatible
s A S5dB SWT 83 11 ms) = ¥YBW 500 kHz Mode
1 Frequency Sweep
M1[1]
1.85
1.849 GHz 200.0 kHz/
Measuring... || LITII1]) 0ol T
Date: 28.0CT.2015 14.33.06
WCDMA/High Channel (9538)/PCS Band 2 Band Edge @ 1910 MHz
* . % Spm5 Spn6.
Ref Level 30,00 dBm Offset dB = RBW SOkHz Compatible
= Att S5dB  SWT ms) ® VBW 500 kHz Mode At
1 Frequency Sweep o 1Rm Max
M1[1] -19.77 dBm|
1.910000000 GHz|
CF 1.91 GHz 200.0 kHz/ Span 2.0 MHz
Measuring... | I
Date: 28.0CT.2015 14.47.28
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America
LTE Band 2 (1.4 MHz BW)/QPSK/Low Channel (18607) Band Edge @ 1850 MHz

ReflLevel 30.00 dBm  Offset GL

Att 12dB = SWT Mode Aut Count 100/100
1 Frequency Sweep

M1[1]
A

g ni

CF 1.85 GHz 140.0 kHz/
Date: 30.0CT.2015 11:21:18

LTE Band 2 (1.4 MHz BW)/QPSK/High Channel (19193) Band Edge @ 1910 MHz

MultiView S8 Spum sp.2 *

Ref Level 30.00 dBm Offset 27.50 df SGL

B = SWT d i Count 100/100
1 Frequency Sweep ol
TS N A e
Mg,
gl g bttt
My
CF 1.91 GHz 200.0 kHz/ Span 2.0 MHz
Date: 30.0CT.2015 11:35:34
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LTE Band 2 (3 MHz BW)/QPSK/Low Channel (18615) Band Edge @ 1850 MHz

MoltYiew S8 Spum sp.2

Reflevel 30.00dBm  Offset GL
Att 12dB = SWT Mode Au Count 100/100
1 Frequency Sweep
M1[1]

P bt T ot BT S

" T

iy
gl g
sty i

s,y e

Date: 30.0CT.2015 11:50:27

LTE Band 2 (3 MHz BW)/QPSK/High Channel (19185) Band Edge @ 1910 MHz

MoltYiew S8 Spum sp.2 *

RefLevel 30.00dBm  Offset 27,50 df S6L
B = SWT 5 Count 100/100
1 Frequency Sweep o 1Rm

i it o N bbbt s

"
oy 1

N
Wb,

L L PN TR A

Aot

CF 1.91 GHz 200.0 kHz/ Span 2.0 MHz

Date: 30.0CT.2015 11:55:58
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LTE Band 5 (1.4 MHz BW)/QPSK/Low Channel (20407) Band Edge @ 824 MHz

MultiView S5 Spectum * Spe.m 2 Spectum 4 *

ReflLevel 30.00 dBm  Offset 16.90 Compatible
Al 23dB = §

tt
1 Frequency Sweep

AP A AR N i s

CF 824.0 MHz 5000 pts 200.0 kHz/ Span 2.0 MHz
™ GR03.2016
Roady | LLLLLILE 00 -

Date: 8.MAR.2016 12:00:31

LTE Band 5 (1.4 MHz BW)/QPSK/High Channel (20643) Band Edge @ 849 MHz

voltviews 33 spectum 3 spemz * spectms ¥
ReflLevel 30.00dBm  Offset 16.90 Compatible

Att 23dB = SWT

1 Frequency Sweep

MAA e A A LTS L

Mo
WV ~ =
A A P Y Y AN

e

CF 849.0 MHz 200.0 kHz/ Span 2.0 MHz
[ 08.03.2016
ready T 02 1350557

Date: 8.MAR 2016 12:59:27
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LTE Band 5 (3 MHz BW)/QPSK/Low Channel (20415) Band Edge @ 824 MHz
MoltView S8  Spectum s Spe.m 2 * Spe.m 3 * Spectum 4 * Spectrum 6 -
Ref Lev dBm Offset 16.90 dB = RBW 30kHz Compatible R S\ SGL
Att 3dB = SWT 5ms @ VBW 300kHz Mode A D Count 100/100
1 Frequency Sweep * 1Ry
CF 824.0 MHz 2000 pts 200.0 kHz/
Date: 8 MAR.2016 12:36:40
LTE Band 5 (3 MHz BW)/QPSK/High Channel (20635) Band Edge @ 849 MHz
Malts = s m * Spectrum 4 .
RefLevel n Offset 16,90 Compatible \ SG6L
Att 23 dB = SWT I d Al Count 100/100
1 Frequency Sweep
i i L
\J/vap\/‘\»"u\/\,~~.;,,\JJ\"\/_‘J_H/J\‘HA/_~
CF 849.0 MHz 200.0 kHz/ Span 2.0 MHz
Date: 8. MAR.2016 12:59:27
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2.71

2.7.2

2.7.3

2.7.4

2.7.5

2.7.6

2.7.7

America

CONDUCTED SPURIOUS EMISSIONS

Specification Reference

FCC 47 CFR Part 2, Clause 2.1051

FCC 47 CFR Part 22, Clause 22.917(a)

FCC 47 CFR Part 24, Clause 24.238(a)

RSS-132, Clause 5.5

RSS-133, Clause 6.5

Standard Applicable

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10log(P) dB.

Equipment Under Test and Modification State

Serial No: 442964 and CMO0015 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

October 28 and 29, 2015 and March 08, 2016 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.4-25.7°C
Relative Humidity 45.7-41.5%
ATM Pressure 98.7 -99.8 kPa

Additional Observations

e Thisis a conducted test.

e The spectrum was searched from 9 kHz to the 10™ harmonic.

e The path loss was measured and entered as a level offset.

e  For Cell Band GSM850, WCDMA Band 5, LTE B5, RBW was set to 100 kHz.

e For PCS Band GSM1900, WCDMA and LTE Band 2, RBW was set to 1MHz.

e  Only worst case configuration for all technologies presented in this test report.
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2.7.8 Test Results
GSM850/GPRS/Low Channel (128)/Cell BCO @ 824.2 MHz
$pa +* Spa * sp5 * ¥ * sp.7 *
Ref Level 40.00 dBm Offset 30. RBW 100 kHz Compatible
@ Att 20dB  SWT 200 ms = VBW 1 MHz Mode
1 Frequency Sweep
M2[1]
M1[1]
30000 pts
Date: 28 0CT.2015 154936
GSM850/GPRS/Mid Channel (190)/Cell BCO @ 836.6 MHz
$p3 * Spa * sp5 * Sp * sp.7 *
RefLevel 40.00 dBm Offset 30. RBW 100 kHz Compatible
@ Att 20dB SWT 20 VBW 1 MHz Mode
1 Frequency Sweep
M2[1]
k3 M1[1]
30000 pts
Measuring...
Date: 28 0CT.2015 154812
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GSM850/GPRS/High Channel (251)/Cell BCO @ 848.8 MHz

sp.a +* spa W sp3 * % * sp7 *
Reflevel 40.00 dBm Offset 30. RBW 100kHz Compatible
= At 20d8 SWT 200ms = VBW 1 MHz Mode
1 Frequency Sweep
M2[1]

s M1[1]

30000 pts

Measuring... | LITITTT) 020

Date: 28 0CT.2015 154636

GSM1900/GPRS/Low Channel (512)/PCS BC1 @ 1850.2 MHz

spa +* Spa * 3 Sp6 * = ¥*

Reflevel 40.00 dBm Offset 30. BW 100 kHz Compatible
= At 20d8 SWT 20 BW 1MHz Mode A
1 Frequency Sweep

30000 pts

Measuring... | [LTTITIT) 020

Date: 26 0CT.2015 15:41:12
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GSM1900/GPRS/Mid Channel (661)/PCS BC1 @ 1880.0 MHz
spa W s # w5 . * w2 ®
RefLevel 40.00 d8m  Offset 30 RBW 100 kHz Compatible
= Att 20dB SWT 20 VBW 1MHz Mode
1 Frequency Sweep
M1[1]
30000 pts
Measuring... | ]
Date: 28.0CT.2015 15:39:41
GSM1900/GPRS/High Channel (810)/PCS BC1 @ 1909.8 MHz
spa ¥ s # w5 . * 7 *
ReflLevel 40.00 d8m  Offset 30 RBW 100 kHz Compatible
= Att 20d8 SWT 200ms = VBW 1MHz Mode
1 Frequency Sweep
M1[1]
30000 pts
Measuring... | TLTTTTIT) 020
Date: 28.0CT.2015 15:42:44
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WCDMA/Low Channel (4132)/Cell Band 5 @ 826.4 MHz

spa +* * sp5 * ¥ * sp7 *

Ref Level 28. dém Offset 30.00 d8 = RBW 100 kHz Compatible
= Att 0dB SWT 20 ms = VBW 1 MHz Mode
1 Frequency Sweep

M2[1] -
7
M1, M1[1]
30000 pts 900.0 MHz/
Measuring... | i)
Date: 28.0CT.2015 15:25:40
WCDMA/Mid Channel (4183)/Cell Band 5 @ 836.6 MHz

sp3 * Spd * sp5 * Sp * sp7 *

Ref Level 28.50 dBm ©Offset 30.00 &8 = RBW 100 kHz Compatible
= Att 20dB  SWT 20 ms = VBW 1MHz Mode
1 Frequency Sweep

30000 pts 900.0 MHz/
Measuring...
g 28.0CT.2015 15:16:47
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WCDMA/High Channel (4233)/Cell Band 5 @ 846.6 MHz

sp.a +* Spa ¥* Sp3 * * sp7 ¥*

ReflLevel 28.50 dBm Offset 30.00 d = RBW 100 kHz Compatible
= Att 20dB  SWT 20ms = VBW 1 MHz Mode

1 Frequency Sweep

L

30000 pts 900.0 MHz,/

Measuring...

Date: 28.0CT.2015 15:13.42

WCDMA/Low Channel (9262)/PCS Band 2 @ 1852.4 MHz

Sp6 * = *

RefLevel 28.50 dBm  Offset 30 = RBW 100kHz Compatible §
= Att 0dB SWT 2 = VBW 1 MHz Mode \

1 Frequency Sweep

spa ¥ s ¥ sp.s

7.9
m1[1]

30000 pts

Date: 28.0CT.2015 15:32:42
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WCDMA/Mid Channel (9400)/PCS Band 2 @ 1880.0 MHz

sp.3 +* Spa * Sp3 * * sp7 *

ReflLevel 28.50 dBm  Offset 30.00 d& = RBW 100 kHz Compatible
= Att 20dB SWT 200 ms = VBW 1 MHz Mode

1 Frequency Sweep
M2[1]

m1[1]

30000 pts
Measuring... | ILTLITIT) 00

Date: 28.0CT.2015 15:28:50

WCDMA/High Channel (9538)/PCS Band 2 @ 1907.6 MHz

spa +* Spa * sp3 Sp6 * = ¥*
Ref Level dBm  Offset 30. = RBW 100kHz Compatible §
= Att 0dB SWT 2 = VBW 1 MHz Mode \

1 Frequency Sweep
M1[1]

m2[1]
7.9

30000 pts

Measuring...

Date: 25 0CT.2015 15:35:58
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LTE Band 2 (1.4 MHz BW)/QPSK/Low Channel (18607) @ 1850.7 MHz

spa spa sn.5

ReflLevel 40.00 dBm ©Offset 30. RBW 1 MHz Compatible
20dB8 S 6 VBW 3 MHz Mode
1 Frequency Sweep

M1

M1[1]

30000 pts

(EX
17:40:20

Date: 2NOV 2015 17:40:20

LTE Band 2 (1.4 MHz BW)/QPSK/Mid Channel (18900) @ 1880.0 MHz

3 s .5
Reflevel 40.00 8  Offset 30, RBW 1 MHz Compatible
= At 20dB  SWT & VBW 3MHz Mode
1 Frequency Sweep
[ mz[1]

M1[1]

30000 pts

Measuring...

Date: 2NOV.2015 17:41.06
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LTE Band 2 (1.4 MHz BW)/QPSK/High Channel (19193) @ 1909.3 MHz

3 sa s
ReflLevel 40.00 d8m  Offset 30 RBW 1 MHz Compatible
20dB8 S 6 VBW 3 MHz Mode
1 Frequency Sweep
M2[1]
mi

M1[1]

30000 pts

- [ LS 0T
Measuring... ([ITTITTD 02 17:42:16

Date: 2.NOV 2015 17:42:15

LTE Band 5 (1.4 MHz BW)/QPSK/Low Channel (20407) @ 824.7 MHz

MultiView 22 Spectum * Spe.m 2 * Spe.m 3 *

Ref Level 25.00 d8m = RBW 1 MHz Compatible
= Att 25dB = SWT 101 ms = VBW 3MHz Mode
TOF
1 Frequency Sweep
LS M2[1]

M1[1]

32001 pts

Weasuring... [LLLLLLLD 08 °%)

Date: 8.MAR 2016 132751
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LTE Band 5 (1.4 MHz BW)/QPSK/Mid Channel (20525) @ 836.5 MHz

MultiView S5 Spectum * Spe.m 2 * Spe.m3 * Spectu

Ref Level 25.00 dBm = RBW 1 MHz Compatible
= Att 25dB = SWT 101 ms = VBW 3 MHz Mode

1 Frequency Sweep
M1
M1[1]

32001 pts

Measuring... | LTI 020

Date: 8.MAR 2016 13:32:08

LTE Band 5 (1.4 MHz BW)/QPSK/High Channel (20643) @ 848.3 MHz

alaView 33 * spemz W sre.m3 ¥

Ref Level 25.00 d8m = RBW 1 MHz Compatible
= Attt SdB = SWT 101 ms = VBW 3MHz Mode A
TOF
1 Frequency Sweep
M1[1]
nz 19

32001 pts

Measuring...

Date: 8.MAR 2016 133414
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2.8

2.8.1

2.8.2

2.8.3

2.8.4

2.8.5

2.8.6

2.8.7

FIELD STRENGTH OF SPURIOUS RADIATION

Specification Reference

FCC 47 CFR Part 2, Clause 2.1053
FCC 47 CFR Part 22, Clause 22.917(a)
FCC 47 CFR Part 24, Clause 24.238(a)
RSS-132, Clause 5.5

RSS-133, Clause 6.5

Standard Applicable

&

America

Out of band emissions. The power of any emission outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

Equipment Under Test and Modification State

Serial No: 442964 and CM0015 / Test Configuration B

Date of Test/Initial of test personnel who performed the test

November 04 to 14, 2015 and March 09, 2016 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.1-24.6°C
Relative Humidity 34.12-37.8%
ATM Pressure 98.7 -99.4 kPa

Additional Observations

e This is a radiated test using substitution method as per Unwanted Emissions: Radiated Spurious

method of measurement of ANSI/TIA/EIA-603-C 2004, August 17, 2004.
e Only the worst case configuration presented in this test report.
e Only noise floor measurements observed above 18GHz.

e Measurement was done using EMC32 V8.52 automated software. Reported level is the actual
level with all the correction factors factored in. Correction Factor column is for informational

purposes only.
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2.8.8 Test Results Below 1GHz_Worst Case Configuration_WCDMA Band 2_High Channel (9538)

Continuous Rotation TUV 3m Radiated 30 to 1000MHz
1001
90t
80T FCC Part 24 Spurious Emission Limit (EIRP)
707
e L
S 601
3 L
m
© 50+
k= |
& aof *
— L
L 4
307 *
20t *
L3
10 ®
0 ¢ ¢ R — ¢ ¢ ¢ ¢ ¢ i |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
—— FCC Part 24 Spurious Emission Limit (EIRP) [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 2 Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
Frequency QuasiPeak Meas. Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) Time (kHz) (cm) (deg) (dB) (dB) (dBuv/m)
(ms)
30.040000 13.5 1000.0 120.000 253.0 H 12.0 -11.6 68.8 82.2
89.460521 21.8 1000.0 120.000 100.0 Vv 4.0 -20.9 60.4 82.2
287.537074 30.5 1000.0 120.000 103.0 \ 155.0 -13.4 51.7 82.2
452.727535 11.9 1000.0 120.000 219.0 v 331.0 -8.1 70.3 82.2
500.020842 32.6 1000.0 120.000 112.0 Vv -2.0 -7.1 49.7 82.2
960.082244 42.0 1000.0 120.000 103.0 \ 294.0 1.4 40.2 82.2

Test Notes: Only worst case presented for spurious emissions below 1GHz.
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2.8.9 Test Results Below 1GHz_Worst Case Configuration_LTE Band 5_1.4MHz Bandwidth_Middle Channel
(20525)

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

100r

90T
1 FCC Part 22 Spurious Emission Limit (ERP)

80T

707

60T

507

Level in dBuV/m

401

\ X (k o
’\/ - AA Arprs Jpdi A !
w e /\/\JL.,A‘W\, o

% . /\/\ g A o

107

80 100M 200 300 400 500
Frequency in Hz

30M 50 60

Quasi Peak Data

30.360000 26.4 1000.0 120.000 100.0 \ 19.0 -5.7 58.0 84.4
82.668858 21.3 1000.0 120.000 100.0 \ 13.0 -16.1 63.0 84.4
120.018838 222 1000.0 120.000 100.0 \ 15.0 -15.1 62.2 84.4
346.773707 20.9 1000.0 120.000 314.0 \ -8.0 -5.5 63.5 84.4
481.565852 243 1000.0 120.000 140.0 \ 55.0 -1.4 60.1 84.4
650.020200 30.2 1000.0 120.000 100.0 H 128.0 13 54.2 84.4

Test Notes: Only worst case for LTE B5 presented for spurious emissions below 1GHz.
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2.8.10 Test Results Above 1GHz_Worst Case Configuration_LTE B2_QPSK_15MHz OBW_Low Channel (18675)
!
FCC Part 24 Spurious Emission Limit (EIRP)
8 .
! ¢
6
kS
Z s
@
E |
£ m
- LR, wily
g 4 | ‘ ,Jt‘-ml“h ‘J,."l‘l. " v”"dlﬂ-,"."" i ',\T .
3 Al ‘ ‘JY " -hnl.“ui' - e
3 T o
2
1
0+ t t t f——t—t— {
1G 2G 3G 6 8 10G 18G
Frequency in Hz
—— FCC Part 24 Spurious Emission Limit (EIRP) [..\EMI radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
L 4 Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
1000.400000 45.7 1000.0 1000.000 237.4 H 123.0 -7.2 36.6 82.2
1863.600000 78.4 1000.0 1000.000 215.5 H 308.0 -3.0 3.8 82.2
3874.900000 49.2 1000.0 1000.000 99.7 \ -2.0 5.1 33.1 82.2
4999.900000 55.5 1000.0 1000.000 144.7 Y 335.0 6.6 26.7 82.2
10922.13333 49.8 1000.0 1000.000 405.6 Y 226.0 15.2 32.5 82.2
17769.33333 58.1 1000.0 1000.000 278.3 \ 259.0 24.0 241 82.2
Average Data
1000.400000 31.4 1000.0 1000.000 237.4 H 123.0 7.2 50.8 82.2
1863.600000 68.5 1000.0 1000.000 215.5 H 308.0 -3.0 13.7 82.2
3874.900000 39.4 1000.0 1000.000 99.7 \ -2.0 5.1 42.8 82.2
4999.900000 48.2 1000.0 1000.000 144.7 Y 335.0 6.6 34.0 82.2
10922.13333 37.2 1000.0 1000.000 405.6 \ 226.0 15.2 45.0 82.2
17769.33333 44.6 1000.0 1000.000 278.3 \ 259.0 24.0 37.6 82.2

Test Notes: Only worst case modulation/bandwidth presented for spurious emissions above 1GHz.
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2.8.11 Test Results Above 1GHz_Worst Case Configuration_LTE B5_QPSK_1.4MHz OBW_Middle Channel
(20525)
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
90T
L FCC Part 22 Spurious Emission Limit (ERP)
80T
70t
60T
€ 1
= 507 Y — . .
g 1 .
C
T 40f * * e
5 1 l “ | ‘\ J.wp .‘.l‘ Ll' e
- | | h l | | J | ‘ fink b A p i
‘ J;“'L« vfﬂ.r..l-J‘\th Bt ‘r‘_‘ﬁ-\ I«.»;.\!J,Hi‘\'-',-" s big y Lo s
Ll L l""\w,h"'"'\""'"Vu““‘ e oo U e A )
U | ‘ }
| "
10T
0 t t t t t —————+ |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
Peak Data
1500.000000 49.7 1000.0 1000.000 219.4 V 179.0 -6.3 34.7 84.4
1932.366667 50.3 1000.0 1000.000 344.1 H 69.0 -1.6 34.1 84.4
3200.000000 46.4 1000.0 1000.000 174.6 H 71.0 0.2 37.9 84.4
5000.300000 49.3 1000.0 1000.000 189.5 H 100.0 2.8 35.1 84.4
10200.03333 50.2 1000.0 1000.000 181.6 H 45.0 9.9 34.2 84.4
17476.96666 50.8 1000.0 1000.000 132.7 Vv -16.0 18.0 33.6 84.4
Average Data
1500.000000 39.6 1000.0 1000.000 219.4 v 179.0 -6.3 44.8 84.4
1932.366667 36.0 1000.0 1000.000 344.1 H 69.0 -1.6 48.4 84.4
3200.000000 41.1 1000.0 1000.000 174.6 H 71.0 0.2 43.2 84.4
5000.300000 41.4 1000.0 1000.000 189.5 H 100.0 2.8 43.0 84.4
10200.03333 43.0 1000.0 1000.000 181.6 H 45.0 9.9 41.4 84.4
17476.96666 38.3 1000.0 1000.000 132.7 Vv -16.0 18.0 46.1 84.4

Test Notes: Only worst case modulation/bandwidth for LTE B5 presented for spurious emissions above 1GHz.
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2.9

2.9.1

2.9.2

293

2.9.4

2.9.5

America

FREQUENCY STABILITY

Specification Reference

FCC 47 CFR Part 2, Clause 2.1055
FCC 47 CFR Part 22, Clause 22.355
FCC 47 CFR Part 24, Clause 24.235
RSS-132, Clause 5.3

RSS-133, Clause 6.3

Standard Applicable

FCC:

Part 22, Clause 22.355: Except as otherwise provided in this part, the carrier frequency of each
transmitter in the Public Mobile Services must be maintained within the tolerances given in Table C-1 of
this section.

Table C-1—Frequency Tolerance for Transmitters in the Public Mobile Services

Frequency range (MHz) Mobile <3 watts (ppm)

821 to 896 2.5

Part 24, Clause 24.235: The frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized bands of operation.

IC:

RSS-132 Clause 5.3: The carrier frequency shall not depart from the reference frequency in excess of
+2.5 ppm for mobile stations.

RSS-133 Clasue 6.3: The carrier frequency shall not depart from the reference frequency, in excess of
+2.5 ppm for mobile stations.

Equipment Under Test and Modification State

Serial No: 442964 and CM0015 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

November 02, 2015 and March 08, 2016 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
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2.9.6 Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.2-23.7°C
Relative Humidity 37.1-45.7%
ATM Pressure 98.5 - 98.9kPa

2.9.7 Additional Observations

e Thisis a conducted test. The EUT was operated at 28VDC nominal voltage and was placed in the
temperature chamber for this evaluation. The EUT was controlled by a CMW500 and the
maximum frequency error was monitored through the Wideband Radio Communication Tester
Frequency Error measurement function under Tx Measurement and verified by the spectrum
analyzer.

e The EUT was tested over the temperature -30°C to +50°C in 10°C steps and allowed to sit for 1
hour to allow the equipment and chamber temperature to stabilize. The measurements were
then performed.

e Voltage variation was also performed at 85% and 115% of the nominal voltage at 20°C.

2.9.8 Test Results

GSM850 (GPRS) Cell Band Mid Channel 190 @836.6 MHz

V(t:;glse Temp;fé;lture Frequency Deviation (Hz/ppm)

-30 13.20/0.016

-20 14.43 /0.017

-10 9.27 /0.011

0 10.94 /0.013

28.0 +10 -12.20/0.015
+20 11.82/0.014

+30 -21.11/0.025

+40 12.14 /0.015

+50 14.21/0.017

GSM850 (GPRS) Cell Band Mid Channel 190 @836.6 MHz

Tem;;:aé;zture V(c:;gvcg)e Frequency Deviation (Hz/ppm)
23.8 12.98 /0.016
20
32.2 13.11/0.016
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28.0

-30 -65.83/0.037
-20 -20.76 / 0.012
-10 -19.73/0.011

0 -20.99/0.012
+10 -28.12/0.016
+20 -22.73/0.013
+30 -38.10/0.021
+40 -20.11/0.011
+50 -20.89/0.012

20

23.8

-24.73/0.014

32.2

-24.60/0.014
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-30 -1.70/0.002
-20 -2.37/0.003
-10 2.24 /0.003

0 2.98/0.004
+10 -2.93/0.004
+20 -3.18/0.004
+30 2.30/0.003
+40 2.42 /0.003
+50 -2.83/0.003

23.8

1.80/0.002

20

32.2

-2.67 /0.003

28.0

-30 -9.16 / 0.005
-20 -10.96 / 0.006
-10 -12.75/ 0.007
0 -12.60/ 0.007
+10 -7.40/0.004
+20 -11.47 / 0.006
+30 -12.2 /0.006
+40 -9.78 / 0.005
+50 -9.40 /0.005

23.8

-12.42 / 0.007

20

32.2

-11.70/ 0.006
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28.0

-30 -12.17 / 0.006
-20 -20.41/0.011
-10 -24.50/0.013

0 -19.24/0.010
+10 -20.33/0.011
+20 -21.62 / 0.006
+30 -20.86/0.011
+40 -26.88/0.014
+50 -22.70/0.012

20

23.8

-22.17 /0.012

32.2

-27.34/0.015
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28.0

-30 5.38/0.006
-20 6.01/0.007
-10 -5.24 /0.006

0 5.21/0.006
+10 -5.11/0.006
+20 -6.29 / 0.007
+30 6.52 /0.008
+40 7.31/0.009
+50 -5.54 /0.007

23.8

5.22 /0.006

20

32.2

5.24 / 0.006
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
ID Number Cal Due
(SDGE/SDR Test Equipment Type Serial Number Manufacturer Cal Date Date
B)
Conducted Port Setup
7582 Signal/Spectrum FSW26 101614 Rhode & Schwarz | 10/05/15 | 10/05/16
Analyzer
7604 ;ng'res Power N1911A SG45100273 | Agilent 05/27/15 | 05/27/16
50MHz-18GHz
7605 Wideband Power N1921A MY51100054 Agilent 04/10/15 04/10/16
Sensor
7608 Vector Signal SMBV100A 259021 Rhode & Schwarz | 07/29/15 | 07/29/16
Generator
Wideband Radio
L. 1201.0002k50 For signaling purpose
7562 Communication CMW 500 /103829 Rhode & Schwarz and verified by 7582
Tester
Power . Verified by 7604 and
- Divider/Splitter 1506A RROO3 Weinschel 7608
8825 20dB Attenuator 46-20-34 BK5773 Weinschel Corp. Ve”fled7bg078604 and
8773 10dB Attenuator 606-10-1F4/DR | - Meca Ve”f'e‘j;g'ofm and
Radiated Test Setup
1033 Bilog Antenna 3142C 00044556 EMCO 09/25/15 09/25/16
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 09/29/15 09/29/16
1016 Pre-amplifier PAM-0202 187 PAM 12/15/15 12/15/16
Double-ridged
7575 waveguide horn 3117 155511 EMCO 04/27/15 04/27/16
antenna
1049 EMI Test Receiver ESU 40 100133 Rhode & Schwarz 03/11/14 03/11/16
" QLJ 01182835- QuinStar
8628 Pre-amplifier 10 8986002 Technologies Inc. 03/20/15 03/20/16
Wideband Radio . .
7562 Communication CMW 500 1201.0002k50 Rhode & Schwarz NCR (for signalling
/103829 purpose only)
Tester
8806 1800 to 2000 Notch | BRM50707 005 Micro-Tronics -
Miscellaneous
Test Software EMC32 V8.53 Rhode & Schwarz N/A
1072 DC Power Supply E3610A KR51311519 Hewlett Packard Verified by 6792
6792 Multimeter 3478A 2911A70964 Hewlett Packard 08/14/15 08/14/16
Temperature .
7579 Chamber 115 151617 TestQuity 08/14/15 08/14/16
Barometer/Temper
7560 ature/Humidity iBTHX-W 1240476 Omega 10/19/15 10/19/16
Transmitter
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

3.2.1 Radiated Measurements (Below 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Rectangular 2.70 1.56 2.43
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 1.78

Coverage Factor (k): 2

Expanded Uncertainty: 3.57

3.2.2 Radiated Emission Measurements (Above 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Rectangular 2.70 1.56 2.43
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.78

Coverage Factor (k): 2

Expanded Uncertainty: 3.56

3.2.3 Conducted Antenna Port Measurement

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.50 0.29 0.08
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 0.72

Coverage Factor (k): 2

Expanded Uncertainty: 1.45
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SECTION 4

DIAGRAM OF TEST SETUP
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4.1 TEST SETUP DIAGRAM

Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber

&ntenna Cender Point

| il

Y

| N

|
3 meters |

.

0.8 meters

.] Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Below 1GHz)
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[l Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber

A
Y

| 3 meters |

| _

0.8 meters

Turntable

Absorbing material between measuring antenna
and EUT for above LGHz measurement

PL running ReceiverySpectrum
automated software Analyzer

Radiated Emission Test Setup (Above 1GHz)
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[[] Antenna mast capable
of 4.0 meters elevation

semi-Anechoic chamber

3 meters

N
=

Matching antenna with known gain
placed approximately at the same
location as the center of the EUT

]| N

Receive antenna
raised and lowered
between 1.0 and
A.0 meters

]

Turntable [not active)

Receiver/Spectrum Analyzer Lignal Generator

Substitution Test Method (Above 1GHz)
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Chamber
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Communication

Programmahle Power Supphy

Tester
Power
Combiner
Measuring
Equiprment

EUT connected ta the measuring

equipment via suitable external

attenuator

Frequency Stability Test Comfiguration

Page 121 of 123

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID: U6Y-RDAA8110
IC: 216P-RDAA8110
Report No. SD72110645-1015A Rev2.0 3

America

SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TUV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.

WA NiST @™ o IEEE

A2LA Cert. No. 2955.13
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