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1 Introduction and Purpose

This document provides test data for the EM7700 Module output power intended for
FCC certification.

2 Test Summary

FCC Rule IC DESCRIPTION OF RESULT PAGE
Standards TEST _
2.1046 RSS-132,4.4 RF Power Output Complies 5
RSS-133,6.4
RSS-199, 4.4
2.1049 RSS-Gen, 4.6  Occupied Bandwidth Complies 16
2.1051, 22.917, RSS-132,4.5 Out of Band Emissions at Complies 45
24.238, 27.53 RSS-133, 6.5 Antenna Terminals
RSS-199, 4.5
22917, RSS-Gen, 4.6 Block Edge Compliance Complies 106
24.238,27.53
2.1055, 22.355, RSS-132,4.3 Frequency Stability versus Complies 122
24.235, 27.54 RSS-133,6.3 Temperature
RSS-199, 4.3
2.1055, 22.355, RSS-132, 4.3 Frequency Stability versus Complies 124
24.235, 27.54 RSS-133, 6.3 Voltage
RSS-199, 4.3
24.232,27.50 Peak to Average Ratio Complies 126

3 Description of Equipment Under Test

The EM7700 Module, referred to as “EUT” hereafter, is a multi-band wireless modem
operating on the UMTS/LTE networks. In the US and Canada, cellular and PCS bands
are used for UMTS operation, and LTE Band 17 and Band 4 are used, so this test report
only contains data for these four bands (850MHz, 1900MHz, 700MHz Band 17, and
1700MHz Band 4).
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4 RF Power Output

FCC 2.1046. 27.53(h)
4.1 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Control Computer | TC Generic PC 100488 N/A
Wireless Test Set | Rohde & Schwarz CMU200 110521 October 30, 2012
Wireless Test Set | Rohde & Schwarz CMW500 101060 October 12,2013
Spectrum Rohde & Schwarz FSP 100060 October 31, 2012
Analyzer
DC Power Supply | HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Pasternack PE2209-10 N/A N/A
Coupler

4.2 Test Procedure

The transmitter output was connected to a Rohde & Schwarz CMU200 Test Set
(WCDMA) or a CMW500 (for LTE) and configured to operate at maximum power in a
The power was measured using the spectrum analyzer at three equally spaced
operating frequencies for each band. The RBW was set to SMHz for the WCDMA and
HSPA measurements, and 5 MHz or 10 MHz for LTE. The spectrum analyzer was set to

call.

measure the RF output power with the cable and coupler losses accounted for.

Test Setup

Control Computer

Interface
Board

DUT

DC Power
Supply

Directional
Coupler

Spectrum
Analyzer

Power Meter
(for trigger)

Test Set
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4.2.1 WCDMA/HSDPA/HSUPA Max Power Setup

Configure the call box to support all WCDMA tests in respect to the 3GPP 34.121 (listed in
Table 4.2). Measure the power at Ch4132, 4182 and 4233 for US cell; Ch9262, 9400 and
9538 for US PCS band.

For Rel99 per 3GPP 34.121 5.2

e Seta Test Mode 1 loop back with a 12.2kbps Reference Measurement Channel
(RMC)

e Set and send continuously Up power control commands to the EM7700 module.

e  Measure the power at the EM7700 module antenna connector using the power meter
with average detector

For HSDPA Rel 7 per 3GPP 34.121 5.2AA

e Establish a Test Mode 1 loop back with both a 12.2kbps RMC and an H-Set1 Fixed
Reference Channel (FRC). With the CM U200 this is accomplished by setting the
signal Channel Coding to “Fixed Reference Channel” and configuring for HSET-1
QPSK.

e Set beta values and HSDPA settings for HSDPA Subtest] according to Table 4.2
Send continuously Up power control commands to the EM7700 module
Measure the power at the EM7700 module antenna connector using the power meter
with modulated average detector

e Repeat the measurement for the HSDPA Subtest2, 3 and 4 as given in Table 4.2

For HSUPA Rel 6 per 3GPP 34.121 5.2B

e Use UL RMC 12.2kbps and FRC H-Setl QPSK, Test Mode 1 loop back. With the
CMU200 this is accomplished by setting the signal Channel Coding to “E-DCH Test
Channel” and configuring the equipment category to Cat5_10ms.

e Set the Absolute Grant for HSUPA Subtestl according to Table 4.2

e Set the EM7700 power to be at least 5dB lower than the Maximum output power

e Send power control bits to give one TPC_cmd = +1 command to the UNDP. If
UNDP doesn’t send any E-DPCH data with decreased E-TFCI within 500ms, then
repeat this process until the decreased E-TFCI is reported.

e Confirm that the E-TFCI transmitted by the EM7700 module is equal to the target E-
TFCI in Table 4.2. If the E-TFCI transmitted by the EM7700 module is not equal to
the target E-TFCI, then send power control bits to give one TPC_cmd = -1 command
to the UE. If UE sends any E-DPCH data with decreased E-TFCI within 500 ms, send
new power control bits to give one TPC_cmd = -1 command to the UE. Then confirm
that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table 4.2. If
the E-TFCI transmitted by the UE is not equal to the target E-TFCI, then fail the UE

e Measure the power using the power meter with an average detector

e Repeat the measurement for the HSUPA Subtest2, 3 and 4 as given in Table 4.2

e Test case 5 is tested using all up bits for maximum output power per 3GPP 34.121.

© 2012 Sierra Wireless, Inc.
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Table 4.2 3GPP Rel99/HSPA Subtest Settings

Common e . HSUPA Sepcific HSUPA
Settings GRS 2 Settings Additional Info
cal cal ERFCI | Associ
ACK- Feed Repeti Ahs (from ated
Subt Loopba Rel99 HDP HSUPA M Power glass A | an | ac NAK. back tion - A E- AHA AG | 34.12 Max
ost Mode ck RMC A Test Bc Bd PR 3 limit K AK al repeti (Tabl Factor Bhs DPC RQ Ind 1 UL
Mode FRC (dBm) tion e (Table /Bc CH ex | Table Data
factor 5.2B. 5.2B.4 C.11. Rate
4) ) 1.3) kbps
Testmo | 12.2k 24 (+1.7/-
1 RelB | 4e1 | bps ) ) 3.7 dB)
H_
Rel6 | Testmo | 12.2k 2/1 | 15/ 24 (+1.7/- 30/
1| Hsopa | de1 | bps Sft ) 5 | 15 0 3.7 dB) 81818 3 4 ms 2 15
H_
Rel6 Testmo | 12.2k 12/ | 15/ 24 (+1.7/- 30/
2 | HspPA | de1 | bps Sft ) 15 | 15 0 3.7 dB) 81818 3 4ms 2 15
H_
Rel6 Testmo | 12.2k 15/ | 8/1 0. 23.5 (+2.2/- 30/
3 | HsPA | det bps Sft ; 15 | s 5 3.7 dB) 8 | 8|8 3 4ms 2 15
H_
Rel6 Testmo | 12.2k 15/ | 4/1 0. 23.5 (+2.2/- 30/
4 | HopPA | de1 bps Sft . 15| 5 5 3.7 dB) 818 |8 3 4ms 2 15
H_
Rel6 | Testmo | 12.2k HSUPA | 11/ | 15/ 24 (+1.7/- 30/
1| wsupa | det bps S:t Loopback | 15 | 15 0 3.7 dB) 818 |8 3 4ms 2 15 6 0 |20 75 | 2421
H_
Rel6 | Testmo | 12.2k HSUPA | 6/1 | 15/ 22 (+3.7/- 30/
2 | hsupA | de1 bps S:t Loopback | 5 | 15 2 3.7 dB) N s 4ms 2 15 | 8 0 | 12| 67 | 1743
H_
Rel6 | Testmo | 12.2k HSUPA | 15/ | 9/1 23 (+2.7/- 30/
3 | usupA | de1 | bps Sft Loopback | 15 | 5 1 3.7 dB) 8 8|8 3 4 ms 2 15 | 8 0 | 15[ 92 | 4828
H_
Rel6 Testmo | 12.2k HSUPA 2/1 | 15/ 22 (+3.7/- 30/
4 | HsupA | de1 | bps Sft Loopback | 5 | 15 2 3.7 dB) 81818 3 4ms 2 15 | ° 0 | 17 71 | 2058
H_
Rel6 Testmo | 12.2k HSUPA 15/ | 15/ 24 (+1.7/- 30/
> | HsuPA | de1 bps Sft Loopback | 15 | 15 0 3.7 dB) 818 |8 3 4ms 2 15 | 7 0 | 8] 81 | 3083

© 2012 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.




SIERRA WIRELESS, INC.

| FCC Part 22/24/27, RSS-132/133/139/199 | EM7700 |

April 11,2012 | Page 8 of 81

4.2.2 LTE Max Power Setup

Configure the CMWS500 call box to support all LTE tests in respect to the 3GPP 36.521.

e UE term. Conn: User defined Channels

Offset = PDCCH Power Offset = 0.0 dB

PHICH Power Offset = -12 dB
OCNG ON
PDSCH Power Offset PA: 0 dB, Power Ratio Index PB: O (rhoB/rhoA: 1)
Active TPC Setup: Max Power
Security Settings: Authentication OFF, NAS Security OFF, AS Security OFF
Integrity Algortithm: NULL
Milenage: OFF

evaluation LTE measurement.

4.3 Maximum Transmit Power Test Results

Exp. Nominal Power Mode: According to UL Power Control Settings
RS EPRE: -75.0 dBm/15kHz Full Cell BW Power: -50.2 dBm
PSS Power Offset = SSS Power Offset = PBCH Power Offset = PCFICH Power

Configure the desired channel, BW, resource block allocation and modulation.
Connect to test set.

Set CMW500 TPC Setup to Max Power (Up power control command).
Measure the power at the EM7700 module antenna connector using the CMW multi

4.3.1 Test Results for WCDMA/HSDPA/HSUPA Output Power

Band V (800 MHz) Channel Power (dBm)

Band Il (1900 MHz) Channel Power

(dBm)
3GPP
Mode 4132 4182 4233 9262 9400 9538 MPR
Subtest
Rel99 1 22.98 22.95 22.94 23.0 22.87 22.89 N/A
1 22.31 22.4 22.28 22.42 22.39 22.37 0
2 22.42 22.57 22.51 22.65 22.41 22.42 0
Rel6 HSDPA
3 22.02 22.04 22.01 22.25 21.9 21.91 0.5
4 22.01 22.03 22.01 22.11 21.99 21.99 0.5
1 21.80 22.45 22.45 22.00 22.56 22.39 0
2 20.66 20.56 20.46 21.07 20.56 20.60 2
Rel6 HSUPA 3 21.63 21.39 21.41 21.90 21.47 21.49 1
4 21.43 21.44 21.39 21.54 21.45 21.41 2
5 22.48 22.53 22.49 22.67 22.57 22.59 0

Note: All measurements are based on an average detector.
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4.3.2 Test Results for LTE Output Power

According to 3GPP 36.521, V9.1.0, the output power level for Power Class 3 LTE is to
be 23.0dBm + 2.7dB. The lower limit is shifted down by the MPR amount allowed for
certain configurations.

Maximum Power Reduction (MPR) is allowed due to higher order modulation and
transmit bandwidth configurations. These MPR levels reduce the lower limit of each
output power by the either 1 or 2dB per 3GPP 36.521.

4.3.2.1 Output Power Results for LTE Band 4, 5 MHz Bandwidth

FRE((,\I/IL:'EZ')\‘CY UL CHANNEL MODULATION UL NORB RB START MAZ(RIK/?S\;VER MAX(ES)WER MPR (dB)

1 0 22.71 27.9 0
1 12 22.7 27.83 0
1 24 22.71 27.9 0
8 0 22.7 28.24 0
8 10 22.83 28.23 0

QPSK
8 17 22.7 28.2 0
12 0 21.69 28.05 1
12 6 21.7 27.96 1
12 13 21.7 28.06 1
25 0 21.78 28.15 1

1712.5 19975

1 0 21.58 28.38 1
1 12 21.61 28.35 1
1 24 21.52 28.3 1
8 0 21.88 28.15 1
8 10 21.93 28.09 1

16QAM
8 17 21.86 28.12 1
12 0 21.12 28 2
12 6 21.1 27.9 2
12 13 21.14 27.94 2
25 0 20.9 28.06 2
1 0 22.66 27.5 0
1 12 22.66 27.4 0
1 24 22.69 27.46 0
8 0 22.68 28.25 0
8 10 22.65 28.14 0

1732.5 20175 QPSK
8 17 22.67 28.23 0
12 0 21.76 28.15 1
12 6 21.76 27.95 1
12 13 21.77 28.06 1
25 0 21.87 27.89 1
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1 0 22.2 27.94 1
1 12 22.21 27.84 1
1 24 22.17 27.88 1
8 0 21.66 28.38 1
8 10 21.67 28.29 1

16QAM
8 17 21.65 28.3 1
12 0 20.79 27.54 2
12 6 20.74 27.45 2
12 13 20.75 27.53 2
25 0 21.27 27.9 2
1 0 22.78 27.55 0
1 12 22.8 27.56 0
1 24 22.79 27.6 0
8 0 22.81 28.8 0
8 10 22.81 28.72 0

QPSK
8 17 22.66 28.66 0
12 0 21.78 27.71 1
12 6 21.84 27.64 1
12 13 21.75 27.66 1
25 0 21.84 27.8 1

1752.5 20375

1 0 22.09 27.96 1
1 12 221 27.93 1
1 24 22.02 27.99 1
8 0 22.01 28.28 1
8 10 22.03 28.21 1

16QAM
8 17 21.9 28.21 1
12 0 20.81 28.08 2
12 6 20.85 28.09 2
12 13 20.81 28.15 2
25 0 20.78 27.69 2

4.3.2.2 Output Power Results for LTE Band 4, 10 MHz Bandwidth
FRE(?/::_E;ICY UL CHANNEL MODULATION UL NO RB RB START MA?RF;/IOS\;VER MAX(PP:())WER MPR (dB)

1 0 22.78 28.26 0
1 25 22.82 28.27 0
1 49 22.69 28.24 0
12 0 22.71 28.2 0

1750 20000 QPSK
12 19 22.83 28.23 0
12 38 22.87 28.28 0
25 0 21.73 28.1 1
25 12 21.76 28.04 1
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25 25 21.76 28.11 1
50 0 21.78 28.25 1
1 0 21.77 27.87 1
1 25 21.74 27.67 1
1 49 21.66 27.72 1
12 0 22.27 28.7 1
12 19 22.26 28.66 1

16QAM
12 38 22.21 28.7 1
25 0 20.45 27.65 2
25 12 20.51 27.6 2
25 25 20.47 27.65 2
50 0 20.79 27.76 2
1 0 22.8 28.07 0
1 25 22.77 27.9 0
1 49 22.82 28.04 0
12 0 22.69 28.62 0
12 19 22.71 28.58 0

QPSK
12 38 22.69 28.56 0
25 0 21.84 27.96 1
25 12 21.89 27.93 1
25 25 21.9 27.92 1
50 0 21.88 28.74 1

17325 20175

1 0 21.75 28.16 1
1 25 21.8 28.04 1
1 49 21.74 28.06 1
12 0 21.73 28.33 1
12 19 21.84 28.28 1

16QAM
12 38 21.74 28.23 1
25 0 20.82 27.7 2
25 12 20.85 27.69 2
25 25 20.77 27.56 2
50 0 21 28.41 2
1 0 22.78 27.75 0
1 25 22.69 27.62 0
1 49 22.74 27.8 0
12 0 22.8 28.65 0
12 19 22.72 28.54 0

QPSK
1750 20350 12 38 22.7 28.5 0
25 0 21.9 28.15 1
25 12 21.94 28.04 1
25 25 21.88 28.15 1
50 0 21.9 28.8 1
16QAM 1 0 21.66 28.22 1
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1 25 21.7 28.23 1

1 49 21.74 28.32 1

12 0 22.13 28.51 1

12 19 22.19 28.52 1

12 38 22.15 28.6 1

25 0 21.05 27.93 2

25 12 21.01 27.92 2

25 25 20.97 28.07 2

50 0 20.86 27.88 2

4.3.2.3 Output Power Results for LTE Band 17, 5 MHz Bandwidth
FRE((;AL:'EZ')\ICY UL CHANNEL MODULATION UL NO RB RB START MAi(RiAOS\;VER MAX(EKO)WER MPR (dB)

1 0 22.77 28.58 0

1 12 22.76 28.77 0

1 24 22.75 28.72 0

8 0 22.6 29 0

8 10 22.61 29.18 0

QPSK

8 17 22.53 28.99 0

12 0 21.56 28.75 1

12 6 21.56 28.67 1

12 13 21.57 29.21 1

25 0 21.68 28.19 1

706.5 23755

1 0 21.38 29.13 1

1 12 21.37 29.24 1

1 24 21.34 29.2 1

8 0 21.74 28.87 1

8 10 21.72 29.04 1

16QAM

8 17 21.63 29.07 1

12 0 20.96 28.53 2

12 6 20.99 28.8 2

12 13 20.96 29.17 2

25 0 20.66 28.45 2

1 0 22.73 28.34 0

1 12 22.7 28.14 0

1 24 22.7 28.13 0

8 0 22.42 29.05 0

710 23790 QPSK 8 10 22.6 29.02 0
8 17 22.48 29.05 0

12 0 214 28.81 1

12 6 21.59 29.07 1

12 13 21.57 28.87 1
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25 0 21.62 28.64 1
1 0 22 28.75 1
1 12 22.09 28.59 1
1 24 21.67 28.85 1
8 0 21.72 30.02 1
8 10 21.67 29.68 1
16QAM
8 17 21.61 29.75 1
12 0 20.65 28.54 2
12 6 20.7 28.61 2
12 13 20.6 28.21 2
25 0 20.59 28.25 2
1 0 22.74 28.3 0
1 12 22.78 28.01 0
1 24 22.77 28.43 0
8 0 22.69 29.49 0
8 10 22.65 294 0
QPSK
8 17 22.56 29.31 0
12 0 21.77 28.26 1
12 6 21.67 28.3 1
12 13 21.61 28.17 1
25 0 21.61 27.91 1
713.5 23825
1 0 21.66 28.85 1
1 12 21.48 28.27 1
1 24 21.7 28.6 1
8 0 21.8 29.74 1
8 10 21.74 29.56 1
16QAM
8 17 21.8 29.54 1
12 0 20.77 28.11 2
12 6 20.7 28.15 2
12 13 20.66 27.97 2
25 0 20.65 27.55 2
4.3.2.4  Output Power Results for LTE Band 17, 10 MHz Bandwidth
FRE(T\)“/:IJ_'EZI)\ICY UL CHANNEL MODULATION UL NO RB RB START MAi(RiAOS\;VER MAX(EE)WER MPR (dB)
1 0 22.85 29.23 0
1 25 22.77 28.74 0
1 49 22.77 28.9 0
710 23790 QPSK 12 0 22.56 29.53 0
12 19 22.53 29.23 0
12 38 22.59 29.34 0
25 0 21.54 28.71 1
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25 12 21.57 29 1
25 25 21.58 28.27 1
50 0 21.55 29.43 1
1 0 215 28.33 1
1 25 21.28 27.76 1
1 49 21.47 28.07 1
12 0 21.99 29.87 1
12 19 21.89 29.46 1
16QAM
12 38 21.97 29.63 1
25 0 20.36 29.06 2
25 12 20.7 29.22 2
25 25 20.5 28.67 2
50 0 20.84 29.27 2

S Occupied Bandwidth
FCC 2.1049, 24.238(a)(b), 27.53(h)

5.1 Test Procedure

The transmitter output was connected to a spectrum analyzer through a calibrated coaxial
cable and a directional coupler. The occupied bandwidth (defined as the 99% Power
Bandwidth) was measured with the spectrum analyzer at low, middle, and high
frequencies in each band. The —26dB bandwidth was also measured and recorded.

Test Setup
Control
Interface DUT Directional Spectrum
Board Coupler Analyzer
DC Power Power Meter Test Set
Supply (for trigger)
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5.2 Test Equipment

EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Control Computer | TC Generic PC 100488 N/A

Wireless Test Set | Rohde & Schwarz CMU200 110521 October 30, 2012
Wireless Test Set | Rohde & Schwarz CMW500 101060 October 12, 2013
Spectrum Rohde & Schwarz FSP 100060 October 31, 2012
Analyzer

DC Power Supply | HP 6632A 3530A N/A

Interface Board Shop built ATEMux N/A N/A

Directional Pasternack PE2209-10 N/A N/A

Coupler

5.3 Test Results

The WCDMA tests were performed with an RMC 12.2kps configuration, because it is the
standard generic loopback call setup used in 3GPP testing.

The LTE tests were performed with full resource block allocation in order to maximize
the occupied bandwidth.

5.3.1 WCDMA Summary Results

99% -26dBc
Occupied Occupied
Frequency Bandwidth Bandwidth Corresponding
Mode (MHz) Channel (MHz) (MHz) Plot number
836.4 4182 4.16 4.66 Plot 5.3.3.1
WCDMA (R99) 1880 9400 4.17 4.68 Plot 5.3.3.2
HSDPA (R5) 836.4 4182 4.15 4.66 Plot 5.3.4.1
1880 9400 4.17 4.68 Plot 5.3.4.2
HSUPA (R6) 836.4 4182 4.15 4.66 Plot 5.3.5.1
1880 9400 4.17 4.68 Plot 5.3.5.2
5.3.2 LTE Summary Results
1 BW & ;8’3 Frequency Oczg:fied O-czcidp?:d Corresponding
fitee 8 | (MHz) g g (MHz) CEDT Bandwidth | Bandwidth Plot number
== (MHz) (MHz)
5 25 0 1732.5 20175 4.52 4.76 Plot 5.3.6.1
= B4 10 50 | O 1732.5 20175 9.04 9.96 Plot 5.3.6.2
3 g |5 [25]0 710 23790 4.52 4.76 Plot 5.3.6.3
s 10 50 | O 710 23790 9.12 10.04 Plot 5.3.6.4
- 5 25 | 0 1732.5 20175 4.52 4.76 Plot 5.3.6.5
% B4 10 50 | O 1732.5 20175 9.04 9.96 Plot 5.3.6.6
< o 5 25 | 0O 710 23790 4.52 4.78 Plot 5.3.6.7
10 50 | 0 710 23790 9.16 10.04 Plot 5.3.6.8
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5.3.3 WCDMA Rel99 Test Plots

5.3.3.1 WCDMA Occupied Bandwidth, Cellular Middle channel, 836.4 MHz, 99% BW

®

Date:

*RBW 100 kHz Marker 1 T1
*VBW 300 kHz 4 d
Ref 25.6 dBm *Att 40 dB SWT 2.5 ms 160000000 M
offhet 6.7 dB OBW  4[.140
L -

70 EL

Center 836.4 MHz 1 MHZ/

20.MAR.2012 10:42:14

Span 10 MHz

5.3.3.2 WCDMA Occupied Bandwidth, PCS Middle channel, 1880 MHz, 99% BW

®

Date:

*RBW 100 kHz Marke

*VBW 300 kHz

Ref 23 dBm *Att 40 dB SWT 2.5 ms

[T 1

20 Offbet 6.7 dB

10,

o

10

Center 1.88 GHz 1 MHz/

20.MAR.2012 09:26:58
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5.3.4 HSDPA Rel5 Test Plots

5.3.4.1 HSDPA Occupied Bandwidth, Cellular Middle channel, 836.4 MHz, 99% BW

®

Ref 23.2 dBm

*Att 30 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 2.5 ms

Marke T ]

| ,o_Offbset 6.} dB

Date: 20.MAR.2012 10:44:25

1 MHz/

Span 10 MHz

5.3.4.2 HSDPA Occupied Bandwidth, PCS Middle channel, 1880 MHz, 99% BW

®

Ref 23.2 dBm

*RBW 100 kHz
*VBW 300 kHz

*Att 30 dB SWT 2.5

ms

o_Offbet 6.} dB

fff’””“

-70

Center 1.88 GHz

Date: 20.MAR.2012 09:29:07

1 MHz/

Span 10 MHz
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5.3.5 HSUPA Rel6 Test Plots

5.3.5.1 HSUPA Occupied Bandwidth, Cellular Middle channel, 836.4 MHz, 99% BW

®

Ref 24.2 dBm

*Att 40 dB

*RBW 100 kHz
*VBW 300 kHz

SWT 2.5 ms

Marke T ]

.32 dBm
)000 MHz

Offfet 6.] db
20 # V
1 1 E ]
MLal
10 i z | SGL
emp 2

. T Lt At

10 [
~—20:
;ﬁ;‘ly“ L, \\u/\%\A A “»\
=50

60

10 .
Center 836.4 MH 1 MHzZ/ Span 10 MHz

20.MAR.2012 10:46:50

5.3.5.2 HSUPA Occupied Bandwidth, PCS Middle channel, 1880 MHz, 99% BW

®

Ref 23.6 dBm

*Att 30 dB

*RBW 100 kHz
*VBW 300 kHz

SWT 2.5 ms

_Offket 6.} dB

Center 1.88 GHz

20.MAR.2012 09:31:31

1 MHz/

Span 10 MHz
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5.3.6 LTE Test Plots

5.3.6.1 LTE Occupied Bandwidth, Band4 mid channel (20175) BW=5MHz, RB=25, RB
Offset=0, QPSK 99% BW

® *RBW 100 kHz Marker 1 [T1

*VBW 300 kHz 1.56 dBm

Ref 20.9 dBm *Att 30 dB SWT 2.5 ms

20 Offpet 6.f dB

| nig ‘ rdmp 2| (2
Sz ERTUN 0 L, VLYY WA N
W W

Center 1.7325 GHz 1 MHZ/ Span 10 MHz

Date: 20.MAR.2012 16:43:45

5.3.6.2 LTE Occupied Bandwidth, Band4 mid channel (20175) BW=10MHz, RB=50,
RB Offset=0, QPSK 99% BW

@ C *RBW 300 kHz

*VBW 1 MHz .62 dBm

Ref 15.2 dBm *Att 30 dB SWT 2.5 ms

offhet 6.} dB

— Y\,v W oY ) “-M(PW\;; |
E

Center 1.7325 GHz 2 MHz/ Span 20 MHz

Date: 20.MAR.2012 16:45:53
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5.3.6.3 LTE Occupied Bandwidth, Bandl7 mid channel (23790) BW=5MHz, RB=25,
RB Offset=0, QPSK 99% BW

@ *RBW 100 kHz

*VBW 300 kHz -0.35 dBm
Ref 21.5 dBm *Att 30 dB SWT 2.5 ms 711.840000000 MHz

20  Ofthet 6.§ dB

“fwf““ﬁ”( ‘

Center 710 MHz 1 MHz/ Span 10 MHz

Date: 20.MAR.2012 17:41:10

5.3.6.4 LTE Occupied Bandwidth, Band1l7 mid channel (23790) BW=10MHz, RB=50,
RB Offset=0, QPSK 99% BW

® *RBW 300 kHz Marker 1 [T1
6.37 dBn
000000 MHz

*VBW 1 MHz

Ref 16.1 dBm *Att 30 dB SWT 2.5 ms
offhket 6.4 dp OB .120000p00 MHz
- T = —_—
; o5 amn|EX
) MW 12 05] 480000h00 Mz |scL
Em' TEAp 2| [TT O
5 dBm
714/.600000000 MHz |LVL
_40-SWH 50
o |
Center 710 MHz 2 MHz/ Span 20 MHz
Date: 21.MAR.2012 18:53:34
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5.3.6.5 LTE Occupied Bandwidth, Band4 mid channel (20175) BW=5MHz, RB=25, RB

Offset=0, 16QAM 99% BW

®

*RBW 100 kHz
*VBW 300 kHz

Ref 19.8 dBm *att 30 dB SWT 2.5 ms 4
offhet 6.} dB R 00
Temp 1| [T1
. 730 )P0
o remp 2 (11 OBy
SE \MWJWW., R —
20
30
i |
-80.2

Center 1.7325 GHz

Date: 20.MAR.2012 16:48:03

1 MHz/

Span 10 MHz

5.3.6.6 LTE Occupied Bandwidth, Band4 mid channel (20175) BW=10MHz, RB=50,
RB Offset=0, 160AM 99% BW

®

i of
==

*RBW 300 kHz Marker 1 T1
*VBW 1 MHz 4 T
Ref 14.6 dBm *Att 30 dB SWT 2.5 ms 319400 z
offhet 6.4 dB OBY  9|.040000p00 n:,]
- e [T W
RPN SP 1L 40 dB
Py \r2 28020000 - |scrn
njp 2| [T1 OBW
5 dBm
1l 237060800 cuz|LVL
20
> »/ \%
—a0-—syg R -
Center 1.7325 GHz 2 MHz/ Span 20 MHz

Date: 20.MAR.2012 16:50:13
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5.3.6.7 LTE Occupied Bandwidth, Bandl7 mid channel (23790) BW=5MHz, RB=25,

RB Offset=0, 16QAM 99% BW

®

Date:

Ref 21.4 dBm

*Att 30 dB

*RBW 100 kHz Marker

*VBW 300 kHz
SWT 2.5 ms

20  Ofthet 6.§ dB

[ PN

v L
v

Center 706.5 MHz

20.MAR.2012 17:44:21

1 MHz/

Span 10 MHz

5.3.6.8 LTE Occupied Bandwidth, Band1l7 mid channel (23790) BW=10MHz, RB=50,

RB Offset=0, 160AM 99% BW

®

BT | o
s

Ref 16 dBm

*Att 30 dB

*RBW 300 kHz Marker

*VBW 1 MHz
SWT 2.5 ms

offhket 6.4 dp OB
Fen
ol MANAa ] T 2|
3
—40. SWH 50
F1 |
Center 710 MHz 2 MHz/ Span 20 MHz

21.MAR.2012 18:57:11
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6 Out of Band Emissions at Antenna Terminals
FCC 22.901(d), 22.917, 24.238(a), 27.53(g)(h)

Out of Band Emissions:

The mean power of emissions must be attenuated below the mean power of the
unmodulated carrier (P) on any frequency outside the frequency band by at least

(43 + 10 log P) dB. The out of band emission limit translates to a worst case absolute
limit of -13dBm in this case.

B2  1850-1910 MHz and 1930-1990 MHz ~ 24.238(a) 1 MHz or >1% EBW
B4  1710-1755 MHz and 2110-2155 MHz  27.53(h) 1 MHz

B5  824-849 MHz and 869-894 MHz 22.917(b) >= 100 kHz or >1% EBW
B17  698-746 MHz 27.53(g) >= 100 kHz

6.1 Test Procedure

The RF output of the transmitter was connected to a spectrum analyzer through a
calibrated coaxial cable. Sufficient scans were taken to show the out-of-band emissions,
if any, up to 10™ harmonic. The EUT was scanned for spurious emissions from 1MHz to
20GHz with sufficient bandwidth and video resolution. Data plots are included. Multiple
sweeps were recorded in maximum hold mode using a peak detector to ensure that the
worst-case emissions were captured.

Test Setup
Control

Interface DUT =V VA Spectrum

Analyzer

Board 10dB
attenuator
DC Power
Supply

© 2012 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.



SIERRA WIRELESS, INC.

6.3 Test Results

Refer to the following plots.

Note: Only R99 was tested for WCDMA because the modulation is the same (QPSK) and

the maximum power for HSDPA and HSUPA is less than WCDMA R99 maximum

power.

Note: LTE was only measured using 1 RB with RB offset equal to 12 (5 MHz BW) or 25

(10 MHz BW) and QPSK modulation because this configuration produces maximum

power for the devi

ce.

| FCC Part 22/24/27, RSS-132/133/139/199 | EM7700 |  April 11,2012 | Page24 of 81 |
6.2 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Control Computer | TC Generic PC 100488 N/A
Wireless Test Set | Rohde & Schwarz CMU200 110521 October 30, 2012
Wireless Test Set | Rohde & Schwarz CMW500 101060 October 12,2013
Spectrum Rohde & Schwarz FSP 100060 October 31, 2012
Analyzer
DC Power Supply | HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Pasternack PE2209-10 N/A N/A
Coupler

Mode Frequency (MHz) Channel Corresponding Plot number
826.4 4132 Plot 6.3.1.1, Plot 6.3.1.2
B5 836.4 4182 Plot 6.3.1.3, Plot 6.3.1.4
WCDMA 846.6 4233 Plot 6.3.1.5, Plot 6.3.1.6
Rel99 1852.4 9262 Plot 6.3.1.7 - Plot 6.3.1.9
B2 1880.0 9400 Plot 6.3.1.10 - Plot 6.3.1.12
1907.5 9538 Plot 6.3.1.13 - Plot 6.3.1.15
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Mode Band (m’z) No. RB o:c_fet Frf&“Hez';cy Channel C°"ejij‘::g;g Plot

17125 | 19975 | Plot6.3.2.1-Plot6.3.2.3
5 1 12 1732.5 | 20175 | Plot6.3.2.4 - Plot 6.3.2.6
1752.5 | 20375 | Plot6.3.2.7 - Plot 6.3.2.9

84 17150 | 20000 | Plot6.3.2.10 - Plot 6.3.2.12

x 10 1 25 1732.5 | 20175 | Plot6.3.2.13 - Plot 6.3.2.15

LTE 3 1750.0 | 20350 | Plot6.3.2.16 - Plot 6.3.2.18

706.5 23755 | Plot 6.3.2.19 - Plot 6.3.2.20

5 1 12 710.0 23790 | Plot 6.3.2.21 - Plot 6.3.2.22

B17 713.5 23825 | Plot6.3.2.23 - Plot 6.3.2.24

10 1 25 710.0 23790 | Plot 6.3.2.25 - Plot 6.3.2.26

The plots below show that the conducted emission limits requirements are met.

6.3.1 WCDMA Rel99 Test Plots

6.3.1.1 Out of Band Emissions at Antenna Terminals WCDMA, Low channel, 826.4

MHz, 30 MHz to 1 GHz
®

Ref 36.7 dBm

Att 60 dB

*RBW 1 MHz
*VBW 3 MHz
SWT 5 ms

Offket 6.7 dB

[ avil BN

VL

start 30 MHz

Date: 20.MAR.2012 10:48:33

Note: The strong emission shown in each case is the carrier signal.

97 MHz/

Stop 1 GHz
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6.3.1.2 Out of Band Emissions at Antenna Terminals WCDMA, Low channel, 826.4
MHz, 1 GHz to 20 GHz

@ “RBW 1 MHz Marke T1
. : *VBW 3 MHz ~19.79 dB

Ref 36.7 dBm Att 60 dB SWT 180 ms .070000000 GHz

offpet 6.7 dB

0
=
SGL
L Avid P
=3
LVL
10
o
10
D1 B

60

start 1 GHz 900 MHz/ stop 10 GHz

Date: 20.MAR.2012 10:49:21

6.3.1.3 Out of Band Emissions at Antenna Terminals WCDMA, Middle channel, 836.4
MHz, 30M Hz to 1 GHz

@ *RBW 1 MHz Marker 1 [T1
*VBW 3 MHz 26.22 dBm

Ref 36.7 dBm Att 60 dB SWT 5 ms 832.040000000 MHz
offket 6.7 dB
30
seL
v
10
0
F-10
D1 3 dBm
SWH ) £ 5P
F-20
wmmmwhw«umuw»~wdwvw“kuawm~hmbvhm“w%wwdAMMwaL“”ﬁmume
=30
—40
50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.MAR.2012 10:49:40

Note: The strong emission shown in each case is the carrier signal.
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6.3.1.4 Out of Band Emissions at Antenna Terminals WCDMA, Middle channel, 836.4
MHz, 1 GHz to 20 GHz

@ “RBW 1 MHz Marke T1
. : *VBW 3 MHz 19.70 dEn

Ref 36.7 dBm Att 60 dB SWT 180 ms .01600000 B

offpet 6.7 dB

o
=
seL
1 Avig P
==

60

start 1 GHz 900 MHz/ stop 10 GHz

Date: 20.MAR.2012 10:50:28

6.3.1.5 Out of Band Emissions at Antenna Terminals WCDMA, High Channel, 846.6
MHz, 30M Hz to I GHz

@ “RBW 1 MHz Marke r1
. H *VBW 3 MHz 22 .25 dBm

Ref 36.7 dBm Att 60 dB SWT 5 ms 843.680000000 M

offfet 6.J dB H
o
seL
L
10
0
-10
D1 -13 dBm
SWH 0 lof b
F—20
30
40
50
F-60
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.MAR.2012 10:50:46

Note: The strong emission shown in each case is the carrier signal.
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6.3.1.6  Out of Band Emissions at Antenna Terminals WCDMA, High Channel, 846.6
MHz, 1 GHz to 20 GHz

@ “RBW 1 MHz Marke T1
. : *VBW 3 MHz ~19.74 dBm

Ref 36.7 dBm Att 60 dB SWT 180 ms .052000000 GHz
offpet 6.7 dB
o
seL
LvL
10
0
-10
D1 -13 dBm
0 ,(»‘ 9]
30
40
50
F-60
start 1 GHz 900 MHz/ stop 10 GHz
Date: 20.MAR.2012 10:51:34

6.3.1.7 Out of Band Emissions at Antenna Terminals WCDMA, Low channel, 1852.4
MHz, 30MHz to 1 GHz

@ *RBW 1 MHz Marker 1 [T1
*VBW 3 MHz 25.49 dBm

Ref 36.7 dBm Att 60 dB SWT 5 ms 866.960000000 MHz

offket 6.7 dB

1 Avig i

VL

-60

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.MAR.2012 09:33:14
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6.3.1.8 Out of Band Emissions at Antenna Terminals WCDMA, Low channel, 1852.4
MHz, 1 GHz to 10 GHz

@ “RBW 1 MHz Marke T1
. : *VBW 3 MHz ~19.80 dB

Ref 36.7 dBm Att 60 dB SWT 180 ms .034000000 GHz

offpet 6.7 dB

60

start 1 GHz 900 MHz/ stop 10 GHz

Date: 20.MAR.2012 09:34:02

Note: The strong emission shown is the carrier signal.

6.3.1.9 Out of Band Emissions at Antenna Terminals WCDMA, Low channel, 1852.4
MHz, 10 GHz to 20 GHz

@ *RBW 1 MHz Marker 1 [T1
*VBW 3 MHz 17.97 dBm
6.200000000 GHz

Ref 22.7 dBm Att 50 dB SWT 200 ms

[20—Offket 6.% dn I

10 seL
[

to 51 .

start 10 GHz 1 GHz/ Stop 20 GHz

Date: 20.MAR.2012 09:34:37
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6.3.1.10 Out of Band Emissions at Antenna Terminals WCDMA, Middle channel, 1880
MHz, 30M Hz to I GHz

@ “RBW 1 MHz Marke T1
. H *VBW 3 MHz 25.91 dBm

Ref 36.7 dBm Att 60 dB SWT 5 ms 535.220 000 ME
offpet 6.7 dB
o
seL
VL
10
0
-10
D1 13 dBm
SWH 0 bt b
-20
MN~4¢nduh”&~4MNwAauA~mM~Aopr~H~Ml4WWAMdewwvvwmww»MvAWW~w4¢ﬁqﬂu
30
40
50
F-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 20.MAR.2012 09:34:56

6.3.1.11 Out of Band Emissions at Antenna Terminals WCDMA, Middle channel, 1880
MHz, 1 GHz to 10 GHz

@ “RBW 1 MHz Marke r1
. H *VBW 3 MHz 19.72 dBm

Ref 36.7 dBm Att 60 dB SWT 180 ms .05200000 B

offfet 6.J dB H
o
seL
VL
10
0
10
D1 iBm
1 ‘1‘ P
30
40
50
F-60
Start 1 GHz 900 MHz/ Stop 10 GHz

Date: 20.MAR.2012 09:35:45

Note: The strong emission shown is the carrier signal.
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6.3.1.12 Out of Band Emissions at Antenna Terminals WCDMA, Middle channel, 1880
MHz, 10 GHz to 20 GHz

@ “RBW 1 MHz Marke T1
. : *VBW 3 MHz ~17.91 dBm

Ref 22.7 dBm Att 50 dB SWT 200 ms 16.200000000 GHz

20 Offhet 6.9 dm
rio SGL
vl
-0 1 2= VL
10
1
;\/‘\/\/\—MJ‘JA .
=l ) lof 9
—40
50
60
70
Start 10 GHz 1 GHz/ Stop 20 GHz
Date: 20.MAR.2012 09:36:21

6.3.1.13 Out of Band Emissions at Antenna Terminals WCDMA, High channel, 1907.6
MHz, 30MHz to 1 GHz

@ *RBW 1 MHz Marker 1 [T1
*VBW 3 MHz 25.03 dBm

Ref 36.7 dBm Att 60 dB SWT 5 ms 634.160000000 MHz

offket 6.7 dB

1 Avig i

VL

-60

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.MAR.2012 09:36:40
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6.3.1.14 Out of Band Emissions at Antenna Terminals WCDMA, High channel, 1907.6
MHz, 1 GHz to 10 GHz

@ “RBW 1 MHz Marke T1
. : *VBW 3 MHz ~19.61 dBm

Ref 36.7 dBm Att 60 dB SWT 180 ms .016000000 GHz

offpet 6.7 dB

60

start 1 GHz 900 MHz/ stop 10 GHz

Date: 20.MAR.2012 09:37:29

Note: The strong emission shown is the carrier signal.

6.3.1.15 Out of Band Emissions at Antenna Terminals WCDMA, High channel, 1907.6
MHz, 10 GHz to 20 GHz

@ *RBW 1 MHz Marker 1 [T1
*VBW 3 MHz 18.02 dBm
6.200000000 GHz

Ref 22.7 dBm Att 50 dB SWT 200 ms

[20—Offket 6.% dn I

10 seL
[

to 51 .

start 10 GHz 1 GHz/ Stop 20 GHz

Date: 20.MAR.2012 09:38:05
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6.3.2 LTE Test Plots

Note 1: Only Out of Band Emissions for maximum transmit power are provided.
Note 2: For plots with RBW < 1% OBW the power has been integrated over a 1 MHz
measurement bandwidth.

6.3.2.1 Out of Band Emissions at Antenna Terminals LTE B4, Low channel, 1712.5
MHz, 5 MHz BW, 1 RB, RB Offset = 12, QPSK, 30MHz to 1 GHz

® *RBW 1 MHz arker
*VBW 3 MHz 27.26 dBm

Ref 32.2 dBm Att 60 dB SWT 5 ms 5.660000000 M

I e

2o

i 2R

£i°

start 10 MHz 99 MHz/ stop 1 GHz

Date: 21.MAR.2012 15:09:05

6.3.2.2 Out of Band Emissions at Antenna Terminals LTE B4, Low channel, 1712.5
MHz, SMHz BW, 1 RB, RB Offset = 12, QPSK, 1GHz to 10 GHz

@ *RBW 1 MHz rker
*VBW 3 MHz . dBm

Ref 19.2 dBm Att 50 dB SWT 180 ms

offhet 6.} dB

[ ol

Dy

Start 1 GHz 900 MHz/ Stop 10 GHz

Date: 21.MAR.2012 15:09:34

Note: The strong emission shown in each case is the carrier signal.
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6.3.2.3 Out of Band Emissions at Antenna Terminals LTE B4, Low channel, 1712.5
MHz, SMHz BW, 1 RB, RB Offset = 12, QPSK, 10 GHz to 20 GHz

@ C *RBW 1 MHz arker
. H *VBW 3 MHz 28.5 dBm

Ref 9.2 dBm Att 40 dB SWT 200 ms 16.22000000

offhet 6.} dB

(2]
.
i

]

-90

Start 10 GHz 1 GHz/ Stop 20 GHz

Date: 21.MAR.2012 15:09:55

6.3.2.4 Out of Band Emissions at Antenna Terminals LTE B4, Mid channel, 1732.5
MHz, SMHz BW, 1 RB, RB Offset = 12, QPSK, 30MHz to 1 GHz

® : *RBW 1 MHz Marker 1 1
*VBW 3 MHz 26.71 dBm

Ref 32.2 dBm Att 60 dB SWT 5 ms 140000000 MHz

I

=
\T:

Start 10 MHz 99 MHz/ Stop 1 GHz

Date: 21.MAR.2012 15:10:09
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6.3.2.5 Out of Band Emissions at Antenna Terminals LTE B4, Mid channel, 1732.5
MHz, SMHz BW, 1 RB, RB Offset = 12, QPSK, 1 GHz to 10 GHz

®

Ref 19.2 dBm

Att 50 dB

*RBW 1 MHz arker
*VBW 3 MHz . dBm
SWT 180 ms

offhet 6.

dB

i ol

start 1 GHz

900 MHz/ Stop 10 GHz

Date: 21.MAR.2012 15:10:37

Note: The strong emission shown in each case is the carrier signal.

6.3.2.6 Out of Band Emissions at Antenna Terminals LTE B4, Mid channel, 1732.5
MHz, 5SMHz BW, 1 RB, RB Offset = 12, QPSK, 1 GHz to 20 GHz

®

Ref 9.2 dBm

Att 40 dB

*RBW 1 MHz r 1 1
*VBW 3 MHz 28.54 dBnm
SWT 200 ms 16.20000000

offhet 6.

v

dB

-90

start 10 GHz

Date: 21.MAR.2012 15:10:59

1 GHz/ Stop 20 GHz
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6.3.2.7 Out of Band Emissions at Antenna Terminals LTE B4, High channel, 1752.5

MHz, 5SMHz BW, 1 RB, RB Offset = 12, QPSK,

30MHz to I GHz

@ *RBW 1 MHz
*VBW 3 MHz 8 dBm
Ref 32.2 dBm Att 60 dB SWT 5 ms >.4600 00 M
L S ]
L
20 SGL
-
£10
-20
B ;
s g gt At A Vb AU
40
Start 10 MHz 99 MHz/ Stop 1 GHz
Date: 21.MAR.2012 15:11:13

6.3.2.8 Out of Band Emissions at Antenna Terminals LTE B4, High channel, 1752.5
MHz, SMHz BW, I RB, RB Offset = 12, QPSK,

1 GHzto 10 GHz

® *RBW 1 MHz r 1 1
*VBW 3 MHz
Ref 19.2 dBm Att 50 dB SWT 180 ms
offhet 6.4 dB
seL
[ vl
£y°
-20
MMW
sE oo by 13
N SR

Start 1 GHz

Date: 21.MAR.2012 15:11:41

Note: The strong emission shown in each case is the carrier signal.

900 MHz/

Stop 10 GHz
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6.3.2.9 Out of Band Emissions at Antenna Terminals LTE B4, High channel, 1752.5
MHz, SMHz BW, 1 RB, RB Offset = 12, QPSK, 10 GHz to 20 GHz

@ C *RBW 1 MHz arker

*VBW 3 MHz 28.52 dBm
Ref 9.2 dBm Att 40 dB SWT 200 ms 16.24000000

offhet 6.} dB

=
.
o | .o

]

-90

Start 10 GHz 1 GHz/ Stop 20 GHz

Date: 21.MAR.2012 15:12:03

6.3.2.10 Out of Band Emissions at Antenna Terminals LTE B4, Low channel, 1715.0
MHz, 10MHz BW, 1 RB, RB Offset = 25, QPSK, 30MHz to 1 GHz

@ C *RBW 1 MHz arker 1

*VBW 3 MHz 24.88 dBm
Ref 32.2 dBm Att 60 dB SWT 5 ms

B S

i ol
e

Start 10 MHz 99 MHz/ Stop 1 GHz

Date: 21.MAR.2012 15:17:39
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6.3.2.11 Out of Band Emissions at Antenna Terminals LTE B4, Low channel, 1715.0
MHz, 10MHz BW, I RB, RB Offset = 25, QPSK, IGHz to 10 GHz

®

Ref 19.2 dBm

*RBW 1 MHz
*VBW 3 MHz .53 dBm
Att 50 dB SWT 180 ms

offhet 6.

dB

i ol

start 1 GHz

900 MHz/ Stop 10 GHz

Date: 21.MAR.2012 15:18:08

Note: The strong emission shown in each case is the carrier signal.

6.3.2.12 Out of Band Emissions at Antenna Terminals LTE B4, Low channel, 1715.0
MHz, 1I0MHz BW, I RB, RB Offset = 25, QPSK, 10 GHz to 20 GHz

®

Ref 9.2 dBm

*RBW 1 MHz
*VBW 3 MHz 28.51 dBm
Att 40 dB SWT 200 ms ofs

offhet 6.

dB

i ol
e

90

start 10 GHz

1 GHz/ Stop 20 GHz

Date: 21.MAR.2012 15:18:29
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6.3.2.13 Out of Band Emissions at Antenna Terminals LTE B4, Mid channel, 1732.5
MHz, 10MHz BW, 1 RB, RB Offset = 25, QPSK, 30MHz to 1 GHz
@ R

(2]
.

start 10 MHz 99 MHz/ stop 1 GHz

Date: 21.MAR.2012 15:18:43

6.3.2.14 Out of Band Emissions at Antenna Terminals LTE B4, Mid channel, 1732.5
MHz, 1I0MHz BW, I RB, RB Offset = 25, QPSK, 1 GHz to 10 GHz

® *RBW 1 MHz arker 1 1
*VBW 3 MHz 30.52 dBn
Ref 19.2 dBm Att 50 dB SWT 180 ms 3.07000000C z
offhet 6.4 dB
seL
[ vl

£y°

Start 1 GHz 900 MHz/ Stop 10 GHz

Date: 21.MAR.2012 15:19:11

Note: The strong emission shown in each case is the carrier signal.
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6.3.2.15 Out of Band Emissions at Antenna Terminals LTE B4, Mid channel, 1732.5
MHz, 10MHz BW, 1 RB, RB Offset = 25, QPSK, 1 GHz to 20 GHz

@ C *RBW 1 MHz arker
. : *VBW 3 MHz dBm

Ref 9.2 dBm Att 40 dB SWT 200 ms 16.20000000

offhet 6.} dB

(2]
.
i

S

-90

Start 10 GHz 1 GHz/ Stop 20 GHz

Date: 21.MAR.2012 15:19:33

6.3.2.16 Out of Band Emissions at Antenna Terminals LTE B4, High channel, 1750.0
MHz, 1I0MHz BW, 1 RB, RB Offset = 25, QPSK, 30MHz to 1 GHz
® | Tmemo L

Ref 32.2 dBm Att 60 dB SWT 5 ms

I
[ A ]
[20 SGL
[Enviy
ja=s
\T:
SWH
Wk LA AR AN ANt A AN, At
40
Start 10 MHz 99 MHz/ Stop 1 GHz
Date: 21.MAR.2012 15:19:47
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6.3.2.17 Out of Band Emissions at Antenna Terminals LTE B4, High channel, 1750.0
MHz, 10MHz BW, 1 RB, RB Offset = 25, QPSK, 1 GHz to 10 GHz

@ C *RBW 1 MHz arker
*VBW 3 MHz . dBm

Ref 19.2 dBm Att 50 dB SWT 180 ms
offhet 6.} dB
sGL
. A
£i°
20
1
3
SRS SRSV a W e SNy
el o
N el
10
70
start 1 GHz 900 MHz/ Stop 10 GHz

Date: 21.MAR.2012 15:20:15

Note: The strong emission shown in each case is the carrier signal.

6.3.2.18 Out of Band Emissions at Antenna Terminals LTE B4, High channel, 1750.0
MHz, 10MHz BW, I RB, RB Offset = 25, QPSK, 10 GHz to 20 GHz

@ C *RBW 1 MHz arker
*VBW 3 MHz 28.54 dBm
80000000 GHz

Ref 9.2 dBm Att 40 dB SWT 200 ms
offhet 6.} dB
sGL
. A
T |0
20
1
SWH 25 b 26
| -90
Start 10 GHz 1 GHz/ Stop 20 GHz

Date: 21.MAR.2012 15:20:37
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6.3.2.19 Out of Band Emissions at Antenna Terminals LTE B17, Low channel, 706.5
MHz, 5 MHz BW, I RB, RB Offset = 12, QPSK, 30MHz to 1 GHz

@ *RBW 100 kHz arke
*VBW 300 kHz 27.15 dBm

Ref 41.2 dBm Att 60 dB SWT 100 ms 84. 00 00 M
740 UIIFSC T 53]
30
seL
1 avld
20
L
le
20
Rt Mt A r A A~ A AN e it AAA AN i Ao MA ARt A

start 10 MHz 99 MHz/ stop 1 GHz

Date: 21.MAR.2012 15:13:24

Note: The strong emission shown in each case is the carrier signal.

6.3.2.20 Out of Band Emissions at Antenna Terminals LTE B17, Low channel, 706.5
MHz, 5SMHz BW, 1 RB, RB Offset = 12, QPSK, 1IGHz to 10 GHz

® : *RBW 100 kHz Marker 1 1
*VBW 300 kHz 30.05 dBrm

Ref 28.2 dBm Att 50 dB SWT 900 ms
offket 16|2 aB
20 =
sGL
L A
LVL
le
—20
30
MW
40
—60
start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21.MAR.2012 15:14:12
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6.3.2.21 Out of Band Emissions at Antenna Terminals LTE B17, Mid channel, 710.0
MHz, SMHz BW, 1 RB, RB Offset = 12, QPSK, 30MHz to 1 GHz
® B O

Ref 42.2 dBm Att 60 dB SWT 100 ms 88.920000000 M

Fs0 b 1ele an ]
=

30 SGL
L avig
==

2o

ii°

1

start 10 MHz 99 MHz/ stop 1 GHz

Date: 21.MAR.2012 15:14:29

Note: The strong emission shown in each case is the carrier signal.

6.3.2.22 Out of Band Emissions at Antenna Terminals LTE B17, Mid channel, 710.0
MHz, SMHz BW, 1 RB, RB Offset = 12, QPSK, 1 GHz to 10 GHz

® : *RBW 100 kHz Mar r 1 1
*VBW 300 kHz 29.78 dBm
Ref 29.2 dBm Att 50 dB SWI 900 ms .07000000
offket 16|2 aB
20 =
seL
L A
1°
wel X .
L 30 2
vf\wn\vwﬁ,~nm~*wmx’vw¢v~hmﬁf¢v*~\/w~www/NMM\_/ﬂw
a0
start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21.MAR.2012 15:15:17
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6.3.2.23 Out of Band Emissions at Antenna Terminals LTE B17, High channel, 713.5
MHz, SMHz BW, 1 RB, RB Offset = 12, QPSK, 30MHz to 1 GHz
® R R

Ref 42.2 dBm Att 60 dB SWT 100 ms 2.880000000 M

Fs0 b 1ele an ]
=
30 SGL
o
==

2o

start 10 MHz 99 MHz/ stop 1 GHz

Date: 21.MAR.2012 15:15:34

Note: The strong emission shown in each case is the carrier signal.

6.3.2.24 Out of Band Emissions at Antenna Terminals LTE B17, High channel, 713.5
MHz, 5SMHz BW, 1 RB, RB Offset = 12, QPSK, 1 GHz to 10 GHz

® : *RBW 100 kHz Marker 1 1
*VBW 300 kHz 30.11 dBn
Ref 29.2 dBm Att 50 dB SWI 900 ms .01600000
offket 16|2 aB
20 =
seL
L A
1°
L 30 v
erwwxmﬂw~A~\Kp\ﬁw“,VNNA,“_JU,Jxr\Awh-¢\¢~AV*wM~,ﬂf
a0
start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21.MAR.2012 15:16:22
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6.3.2.25 Out of Band Emissions at Antenna Terminals LTE B17, Mid channel, 710.0
MHz, 10MHz BW, 1 RB, RB Offset = 25, QPSK, 30MHz to 1 GHz
® R

Ref 42.2 dBm Att 60 dB SWT 100 ms 87.920000000 M

Fs0 b 1ele an ]
=
30 SGL
o
==

2o

start 10 MHz 99 MHz/ stop 1 GHz

Date: 21.MAR.2012 15:21:59

Note: The strong emission shown in each case is the carrier signal.

6.3.2.26 Out of Band Emissions at Antenna Terminals LTE B17, Mid channel, 710.0
MHz, 10MHz BW, I RB, RB Offset = 25, QPSK, 1 GHz to 10 GHz

® : *RBW 100 kHz Marker 1 1
*VBW 300 kHz 29.90 dBm
Ref 29.2 dBm Att 50 dB SWI 900 ms . 00000
offket 16|2 aB
20 =
seL
[ vl
1°
L 30 Y.
WMW
NPNBULY, WV
[“a0
start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21.MAR.2012 15:22:47
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7 Block Edge Compliance
ECC Part 22(h)/24(e)/27.53(h)(m)

7.1 Test Procedure

The transmitter output was connected to a Rohde & Schwarz CMU200 Test Set (or
CMWS500 for LTE), through a coaxial RF cable and a directional coupler, and configured
to operate at maximum power. The block edge emissions were measured at the required

operating frequencies in each band on the Spectrum Analyzer.

Test Setup
Control
Interface DUT Coupler Spectrum
Analyzer
Board
DC Power Power Meter Test Set
Supply (for trigger)
7.2 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Control Computer | TC Generic PC 100488 N/A
Wireless Test Set | Rohde & Schwarz CMU200 110521 October 30, 2012
Wireless Test Set | Rohde & Schwarz CMW500 101060 October 12,2013
Spectrum Rohde & Schwarz FSP 100060 October 31, 2012
Analyzer
DC Power Supply | HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Pasternack PE2209-10 N/A N/A
Coupler
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7.3  Test Results

Block Test | Frequency Boundaries (MHz) [ Channels Tested | Corresponding Plots | Result

Below 8§24MHz 4132 7.3.1.1 Complies

3

= Above 849MHz 4233 7.3.1.2 Complies

s

- Below 1850MHz 9262 7.3.1.3 Complies

=
Above 1910MHz 9538 7.3.14 Complies
Below 8§24MHz 4132 7.3.2.1 Complies

2 Above 849MHz 4233 VS22 Complies

~

2» Below 1850MHz 9262 7.3.2.3 Complies
Above 1910MHz 9538 7.3.2.4 Complies
Below 8§24MHz 4132 7.3.3.1 Complies

g Above 849MHz 4233 7332 Complies

&

Z Below 1850MHz 9262 7.3.3.3 Complies
Above 1910MHz 9538 7.3.3.4 Complies
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BW RB Frequency Corresponding Plot
Mode Band (MHz) | No.RB | Offset (MHz) Channel number
0 0 1712.5 19975 7.3.4.1
5 24 1752.5 20375 7.3.4.2
1712.5 19975 7.3.4.9
24 25 1752.5 20375 7.3.4.10
X 0 1710.0 20000 7.3.4.5
0 49 1750.0 | 20350 7.3.4.6
0 1710.0 20000 7.3.4.13
e 50 0 1750.0 20350 7.3.4.14
X 0 706.5 23755 7.3.4.17
c 24 713.5 23825 7.3.4.18
0 706.5 23755 7.3.4.25
_ 25 0 713.5 23825 7.3.4.26
. 0 709.0 23780 7.3.4.21
10 49 711.0 23800 7.3.4.22
709.0 23780 7.3.4.29
T 50 711.0 23800 7.3.4.30
1 0 1712.5 19975 7.3.4.3
s 24 1752.5 20375 7.3.4.4
0 1712.5 | 19975 7.3.4.11
B4 25 0 1752.5 20375 7.3.4.12
q 0 1710.0 20000 7.3.4.7
0 49 1750.0 | 20350 7.3.4.8
0 1710.0 20000 7.3.4.15
G 50 0 1750.0 20350 7.3.4.16
X 0 706.5 23755 7.3.4.19
. 24 713.5 23825 7.3.4.20
0 706.5 23755 7.3.4.27
. 25 0 713.5 23825 7.3.4.28
. 0 709.0 23780 7.3.4.23
10 49 711.0 23800 7.3.4.24
0 709.0 23780 7.3.4.31
50 0 711.0 23800 7.3.4.32
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7.3.1 WCDMA Test Plots

7.3.1.1 WCDMA; Cellular low channel, below 824 MHz

®

[ e

Date:

Ref 31 dBm Att 50 dB

*RBW 100 kH
*VBW 10 MHz
SWT 2.5 ms

z

Marke

30 Offpet 16|7 dB

[~20:
Wy PP B
PRl Al GuSTL
10
0
~-10:

Start 821.5 MHz 500 kHz/

26.MAR.2012 15:29:44

7.3.1.2 WCDMA; Cellular high channel, above 849 MHz

®

Date:

Ref 31 dBm Att 50 dB

*RBW 100 kH
*VBW 10 MHz
SWT 2.5 ms

z

Marker 1

Stop 826.5 MHz

30 Offpet 167 dB

A A e S
. T~
—40
~-50:

60
Start 846.5 MHz 500 kHz/ Stop 851.5 MHz

26.MAR.2012 15:30:02
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7.3.1.3 WCDMA; PCS low channel, below 1850 MHz
@ B

Ref 31 dBm Att 50 dB SWT 2.5 ms .850000000 GHz

30 Offpet 16[7 dB

20,

[ =y gy

10
0.

Start 1.8475 GHz 500 kHz/ Stop 1.8525 GHz

Date: 26.MAR.2012 15:24:59

7.3.1.4 WCDMA; PCS high channel, above 1910 MHz
® | A

Ref 30 dBm Att 50 dB SWT 2.5 ms 1.850000000 GHz

30 Offpet 16|7 dB

=
A W’ SGL
e P et dhale skl
p
/" -
0
(=10
, > e )
~-20

10
=50
60
70
start 1.8475 GHz 500 kHz/ Stop 1.8525 GHz
Date: 26.MAR.2012 15:26:33
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7.3.2 HSDPA Test Plots

7.3.2.1 HSDPA; Cellular low channel, below 824 MH?
® - . e e

Ref 26 dBm Att 40 dB SWT 2.5 ms 824.000000000 MHz

Offget 16[2 dB
20
T o SGL
LVL
0.

-10

D1 -13 dBm

[OIVPER WINCPOY AlAMﬁAﬂﬂ/

-40

-20

50

-60

-70

Start 821.5 MHz 500 kHz/ Stop 826.5 MHz
Date: 23.MAR.2012 15:28:04

7.3.2.2 HSDPA; Cellular high channel, above 849 MHz
@ | R

Ref 26 dBm Att 40 dB SWT 2.5 ms 849.000000000 MHz

Offfet 16/2 dB

ey
-40
50
60
70
Start 846.5 MHz 500 kHz/ Stop 851.5 MHz
Date: 23.MAR.2012 14:40:06
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7.3.2.3 HSDPA; PCS low channel, below 1850 MHz
@ S

Ref 25 dBm Att 40 dB SWT 2.5 ms .850000000 GHz

Offget 16(2 dB
WWMWWVNJ =

| 10
Lo L

-10
D1 -13 dBm

-40
=50
60
-70
Start 1.8475 GHz 500 kHz/ Stop 1.8525 GHz
Date: 23.MAR.2012 14:48:20

7.3.2.4 HSDPA; PCS high channel, above 1910 MHz
® S

Ref 25 dBm Att 40 dB SWT 2.5 ms

offket 16|2 dB
20

ffww*f@wvw“MuvmﬂﬂmMm“ﬁk E:
=l "\\
\

start 1.9075 GHz 500 kHz/ Stop 1.9125 GHz

Date: 23.MAR.2012 14:49:14
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7.3.3 HSUPA Test Plots

7.3.3.1 HSUPA; Cellular low channel, below 824 MH?
® | e e

Ref 30 dBm Att 50 dB SWT 2.5 ms 824.000000000 MHz

30 Offfet 16]2 dB

20 “
soL

=E |,
L

Start 821.5 MHz 500 kHz/ Stop 826.5 MHz

Date: 23.MAR.2012 15:31:18

7.3.3.2 HSUPA; Cellular high channel, above 849 MHz
@ o Shm L

Ref 26 dBm Att 40 dB SWT 2.5 ms 849.000000000 MHz

offket 16|2 dB
20

W"\WNWWAMK\ -

BE
D1 -13 [dBm \

Start 846.5 MHz 500 kHz/ Stop 851.5 MHz

Date: 23.MAR.2012 14:54:45
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7.3.3.3 HSUPA; PCS low channel, below 1850 MHz

® *RBW 100 kHz Ma [T1 ]
*VBW 300 kHz .78 dBm
Ref 26 dBm Att 40 dB SWT 2.5 ms 0000000 GHz
Offget 16(2 dB
20
Wl M =
s e Il
10
jave]
VL
-0
10 //
I E
20
£
40
50
60
70
Start 1.8475 GHz 500 kHz/ Stop 1.8525 GHz
Date: 23.MAR.2012 14:50:47

@

Date:

Ref 25 dBm

Att 40 dB

7.3.3.4 HSUPA; PCS high channel, above 1910 MHz

*RBW 100 kHz
*VBW 300 kHz

SWT 2.5 ms

Offpet 16]2 dB

Start 1.9075 GHz

23.MAR.2012 14:51:23

500 kHz/

Stop 1.9125 GHz

© 2012 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.



SIERRA WIRELESS, INC.

| FCC Part 22/24/27, RSS-132/133/139/199 | EM7700 |  April 11,2012 | Page 55 of 81

7.3.4 LTE Test Plots

Note: LTE B4 power has been adjusted by 10*log(RBW) to reflect a 1| MHz measurement bandwidth.

OPSK, IRB, RB Offset=0

7.3.4.1 LTE; Band4 below 1710 MHz, with ch19975, SMHz,
@ . ) . *RBW 100 kHz ker 2

*VBW 10 MHz

Ref 32 dBm Att 50 dB SWT 2.5 ms

T
+

= TReTTT T
-1419 dBm
20
[
&

start 1.7 GHz 1.25 MHz/ stop 1.7125 GHz

Date: 21.MAR.2012 17:02:25

7.3.4.2 LTE; Band4 above 1755 MHz, with ch20375, 5SMHz,
® . ) . *RBW 100 kHz ker 2

*VBW 10 MHz
Att 50 dB SWT 2.5 ms

QPSK, IRB, RB Offset=24

Ref 32 dBm

L
+

o
SE

start 1.7525 GHz 1.25 MHz/ stop 1.765 GHz

Date: 21.MAR.2012 17:03:03
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7.3.4.3 LTE; Band4 below 1710 MHz, with ch19975, SMHz, 16QAM, IRB, RB Offset=0
® | o ke i)

Ref 34 dBm Att 50 dB SWT 2.5 ms

Offpet 16|2 dB

|20
XE

£h°

start 1.7 GHz 1.25 MHZ/ Stop 1.7125 GHz

Date: 22.MAR.2012 08:49:42

7.3.4.4 LTE; Band4 above 1755 MHz, with ch20375, SMHz, 16QAM, IRB, RB
Offset=24

® *RBW 100 kHz Marker 2
. : *VBW 10 MHz —35.34 dBm

Ref 34 dBm Att 50 dB SWT 2.5 ms

_ offpet 162 dB Marker 1

—-17| 72 dBm

" ;
]

|

start 1.7525 GHz 1.25 MHz/ stop 1.765 GHz

Date: 22.MAR.2012 08:50:21
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7.3.4.5 LTE; Band4 below 1710 MHz, with ch20000, I0MHz, QPSK, 1RB, RB Offset=0
® | e

Ref 32 dBm Att 50 dB SWT 2.5 ms

30Offpet— 1612 dB— Marker| T |

|

start 1.7 GHz 1.5 MHz/ Stop 1.715 GHz

Date: 21.MAR.2012 17:04:38

7.3.4.6 LTE; Band4 above 1755 MHz, with ch20350, 10MHz, QPSK, IRB, RB
Offset=49

@ C *RBW 100 kHz arker 2
. : *VBW 10 MHz -37.61 dBm

Ref 32 dBm Att 50 dB SWT 2.5 ms

—-25.8 dBm
20
o
SE
. LVL

[ \MW

-40

start 1.75 GHz 1.5 MHz/ stop 1.765 GHz

Date: 21.MAR.2012 17:05:18
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7.3.4.7 LTE; Band4 below 1710 MHz, with ch20000, I0MHz, 16QAM, IRB, RB
Offset=0

@ *RBW 100 kHz Marker 2
. H *VBW 10 MHz -36.3 dBm

Ref 31 dBm Att 50 dB SWT 2.5 ms

30 Offfet 16}2 dB Marker
3
| i =
GL
[ e
LVL
i1
-20
-30
o L o ry Y A
WP AN W WA A WWJWM
4
Start 1.7 GHz 1.5 MHz/ Stop 1.715 GHz
Date: 21.MAR.2012 17:09:09

7.3.4.8 LTE; Band4 above 1755 MHz, with ch20350, 10MHz, 16QAM, IRB, RB
Offset=49

® : *RBW 100 kHz Marker 2 [T1
*VBW 10 MHz 35.34 dBm
60500000 z

Ref 34 dBm Att 50 dB SWT 2.5 ms

offket 162 dB Marker|1 [Tl | ]
1 2 dBm
1. 755000000 ciz |EM
sGL
[
=E
| 8
TOT
40
Start 1.7525 GHz 1.25 MHz/ Stop 1.765 GHz
Date: 22.MAR.2012 08:50:21
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7.3.4.9 LTE; Band4 below 1710 MHz, with ch19975, SMHz, QPSK, 25RB, RB Offset=0

*RBW 100 kHz Mar

g *VBW 300 kHz 24.76 dBm
Ref 42.2 dBm Att 60 dB SWT 2.5 ms 04500000 z
Marker T

et E
21 dBm
1.7 ,“,‘“H,“«Z,“
sGL

T1

30

i
&

| oL b
N I
4

N |||m|ml|L’l|lnin' o
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Wy

Stop 1.7125 GHz

start 1.7 GHz 1.25 MHZ/

Date: 21.MAR.2012 17:02:05

MHz, QPSK, 25RB, RB Offset=0

T1

7.3.4.10 LTE; Band4 above 1755 MHz, with ch20375, 5
@ mxamn T e m,
offket 16|2 dB - - Marker 1’ w |

-co

-7
1.25 MHz/ Stop 1.765 GHz

start 1.7525 GHz

Date: 21.MAR.2012 17:02:42
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7.3.4.11 LTE; Band4 below 1710 MHz, with ch19975, SMHz, 160AM, 25RB, RB
Offset=0
® o Shnm oL

Ref 41.2 dBm Att 60 dB SWT 2.5 ms
[40~OFffpet T aB Marker
dB
{ - |2

30

s

[ e

20

LvL

g | A b S kAL -
AR AR

start 1.7 GHz 1.25 MHz/ stop 1.7125 GHz

Date: 21.MAR.2012 17:06:32

7.3.4.12 LTE; Band4 above 1755 MHz, with ch20375, 5SMHz, 16QAM, 25RB, RB
Offset=0
® | S

Ref 25 dBm Att 40 dB SWT 2.5 ms

offket 16|2 aB Marker| 1 [T
20 V,
| 12 |
&= \

start 1.7525 GHz 1.25 MHZ/ Stop 1.765 GHz

Date: 21.MAR.2012 17:07:10
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7.3.4.13 LTE; Band4 below 1710 MHz, with ch20000, 10MHz, QPSK, 50RB, RB
Offset=0
@ ) C ‘ *RBW 100 kHz arker 2 1

*VBW 300 kHz -24.62 dBm

Ref 42.2 dBm Att 60 dB SWT 2.5 ms . 4 00 GHz
L 1ele an ]
La = - +
0000p00 |
30 SGL
L PH
2o
LvL
‘“‘\ndﬁ‘“‘W‘”’"
ih°
A, M T i otk " ,n_,ﬂ-'“'
VAR AN AR AP P el
30
40
Start 1.7 GHz 1.5 MHz/ Stop 1.715 GHz
Date: 21.MAR.2012 17:04:17

7.3.4.14 LTE; Band4 above 1755 MHz, with ch20350, 10MHz, QPSK, 50RB, RB
Offset=0

® : *RBW 100 kHz Marker 2 [T1
30.95 dBm
0500000 z

*VBW 300 kHz

Ref 26 dBm Att 40 dB SWT 2.5 ms

offket 16|2 aB

20

-60

-7

start 1.75 GHz 1.5 MHz/ Stop 1.765 GHz

Date: 21.MAR.2012 17:04:57
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7.3.4.15 LTE; Band4 below 1710 MHz, with ch20000, 10MHz, 160AM, S0RB, RB
Offset=0
® o ST

Ref 41.2 dBm Att 60 dB SWT 2.5 ms

|40 Oftffet T aB

30
2 =<

20

Llc

SWH 00 ot
L 2o \
- I— i W

R e i

-40

Start 1.7 GHz 1.5 MHz/ Stop 1.715 GHz
Date: 21.MAR.2012 17:08:48

7.3.4.16 LTE; Band4 above 1755 MHz, with ch20350, 10MHz, 16QAM, 50RB, RB
Offset=0

® : *RBW 100 kHz Marker 2 [T1
*VBW 300 kHz 30.75 dBm
60500000 z

Ref 25 dBm Att 40 dB SWT 2.5 ms

offket 16|2 aB Marker| 1 [T

start 1.75 GHz 1.5 MHz/ Stop 1.765 GHz

Date: 21.MAR.2012 17:09:28

© 2012 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.



SIERRA WIRELESS, INC.

April 11,2012 Page 63 of 81 |

| FCC Part 22/24/27, RSS-132/133/139/199 | EM7700

7.3.4.17 LTE; Bandl7 below 704 MHz, with ch23755, SMHz, QPSK, IRB, RB Offset=0

*RBW 100 kHz Mar T1

8 *VBW 300 kHz 38.36 dBm
Ref 30 dBm Att 60 dB SWT 2.5 ms 698.500000000 MHz
30 Offpet 6.% dB Marker| 1 [T1 |
250 49 dBm
L 204| gpacoobon wue |EN
sGL
1 P
Llc J \
| 20
1
SWH 100 pf 10p
Dby et Lot pngn Yoyl
70
Start 694 MHz 1.25 MHz/ Stop 706.5 MHz
Date: 22.MAR.2012 16:50:27

MHz, QPSK, IRB, RB Offset=24

T1

7.3.4.18 LTE; Bandl7 above 716 MHz, with ch23825, 5

® : *RBW 100 kHz Mar
*VBW 300 kHz 36.82 dBm
Ref 30 dBm Att 60 dB SWT 2.5 ms 21.500000000 MHz
30 Offpet 6.% dB Marker| 1 [T1 |
26(. 73 dBm
L 216 000000h00 wuc|EE
| Y

" PRy ™ T M
A WY WA it Vit A A M

Stop 726 MHz

70
Start 713.5 MHz 1.25 MHZ/

Date: 22.MAR.2012 16:51:05
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7.3.4.19 LTE; Band17 below 704 MHz, with ch23755, SMHz, 160AM, 1RB, RB Offset=0
® | mw 200 ks erker 2 m

Ref 29 dBm Att 60 dB SWT 2.5 ms
Offpet 6.% dB Marker| 1 [T
o5 4B
o somooropoo—TEr| B
sGL
B
| )\
h°
20
B D0 1
-30
| g
) i W MUMIA N
| -70
Start 694 MHz 1.25 MHz/ Stop 706.5 MHz
Date: 22.MAR.2012 16:55:44

7.3.4.20 LTE; Bandl7 above 716 MHz, with ch23825, SMHz, 16QAM, IRB, RB

@ C *RBW 100 kHz arker 2
. : *VBW 300 kHz -37.02 dBm
Ref 29 dBm Att 60 dB SWT 2.5 ms 721.500000000 MHz
offhet 6.} dB
5 dB
sGL
[ =<
L1

Start 713.5 MHz 1.25 MHz/ Stop 726 MHz

Date: 22.MAR.2012 16:56:22
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7.3.4.21 LTE; Bandl7 below 704 MHz, with ch23780, I0MHz, QPSK, 1RB, RB Offset=0
® | B

Ref 30 dBm Att 60 dB SWT 2.5 ms

30 Offpet 6.% dB Marker| 1 [T1 |

BE |,

70

Start 694 MHz 1.5 MHz/ Stop 709 MHz

Date: 22.MAR.2012 16:52:39

7.3.4.22 LTE; Bandl7 above 716 MHz, with ch23800, 10MHz, QPSK, IRB, RB

® *RBW 100 kHz arker 2
. : *VBW 300 kHz —-36.25 dBm
Ref 30 dBm Att 60 dB SWT 2.5 ms 721.500000000 MHz
30 Offfet 6.} dB
- L7 dBm
o AR v | A |
sGL
[ e
Start 711 MHz 1.5 MHz/ Stop 726 MHz
Date: 22.MAR.2012 16:54:13
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7.3.4.23 LTE; Bandl7 below 704 MHz, with ch23780, 1I0MHz, 16QAM, IRB, RB

Offset=0
@

Ref 29 dBm

*RBW 100 kHz
*VBW 300 kHz

Att 60 dB SWT 2.5 ms

offhet 6.
20

o
BE |

dB

£i°

start 694 MHz

Date: 22.MAR.2012 16:57:59

Stop 709 MHz

7.3.4.24 LTE; Bandl7 above 716 MHz, with ch23800, I0MHz, 160QAM, IRB, RB

Offset=49
®

Ref 28 dBm

*RBW 100 kHz Marker 2

*VBW 300 kHz
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Start 711 MHz 1.5 MHz/ Stop 726 MHz

Date: 22.MAR.2012 16:59:42
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7.3.4.25 LTE; Bandl7 below 704 MHz, with ch23755, SMHz, QPSK, 25RB, RB Offset=0

*RBW 100 kHz Mar T1

8 *VBW 300 kHz 38.02 dBm
Ref 32.2 dBm Att 60 dB SWT 2.5 ms 698.500000000 MHz
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-27| 24 dBn
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2 [T1

7.3.4.26 LTE; Bandl7 above 716 MHz, with ch23825, 5

® : *RBW 100 kHz Marker
*VBW 300 kHz 44.78 dBm
Ref 26 dBm Att 50 dB SWT 2.5 ms 21.500000000 MHz
offhet 6.% dB Marker| 1 [T1 | |
716[.000000000 iz [ES
B f 1o
s

MWMMMMW
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1.25 MHz/ Stop 726 MHz

Start 713.5 MHz

Date: 22.MAR.2012 16:50:49
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7.3.4.27 LTE; Bandl7 below 704 MHz, with ch23755, SMHz, 16QAM, 25RB, RB

Offset=0
@

*RBW 100 kHz Marker 2

*VBW 300 kHz

Ref 31.2 dBm Att 60 dB SWT 2.5 ms

[30"Offfet 6.f dB

20

o
SE

start 694 MHz

Date: 22.MAR.2012 16:55:30
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stop 706.5 MHz

7.3.4.28 LTE; Bandl7 above 716 MHz, with ch23825, 5MHz, 16QAM, 25RB, RB

Offset=0
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*VBW 300 kHz

50 dB SWT 2.5 ms
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e

Start 713.5 MHz
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Stop 726 MHz
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7.3.4.29 LTE; Bandl7 below 704 MHz, with ch23780, 10MHz, QPSK, 50RB, RB
Offset=0

®

*RBW 100 kHz
*VBW 300 kHz
Ref 32.2 dBm
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L o
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7.3.4.30 LTE; Bandl7 above 716 MHz, with ch23800, 10MHz, QPSK, 50RB, RB
Offset=0
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7.3.4.31 LTE; Bandl7 below 704 MHz, with ch23780, 10MHz, 16QAM, 50RB, RB
Offset=0
@ . 16: tiia ;22 i: ke 2 n 2.13 dBnm

Ref 31.2 dBm Att 60 dB SWT 2.5 ms 698.500000000 MHz

[30"Offfet 6.f dB

20

o
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start 694 MHz 1.5 MHz/ Stop 709 MHz

Date: 22.MAR.2012 16:57:44

7.3.4.32 LTE; Bandl7 above 716 MHz, with ch23800, 10MHz, 16QAM, 50RB, RB
Offset=0

Ref 25 dBm Att 50 dB SWT 2.5 ms

® : *RBW 100 kHz Marker 2 [T1
*VBW 300 kHz 35.87 dBm
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start 711 MHz 1.5 MHz/ Stop 726 MHz

Date: 22.MAR.2012 16:59:26
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8 Frequency Stability versus Temperature

FCC 2.1055, FCC 22.355, FCC 24.235, FCC 27.54

8.1 Summary of Results

The EUT’s Frequency Stability versus temperature meets the requirements of less than
2.5ppm when temperature varies from -30°C to +60°C.

8.2 Test Procedure

The EUT was placed inside a temperature chamber. The temperature was set to -30°C and
maintained to stabilize. After sufficient soak time, the transmitting frequency error was
measured. The temperature was then increased by 10 degrees, maintained to stabilize, and
the measurement was repeated. This procedure was repeated until +60°C is reached.
Frequency metering included internal averaging of the CMU200 (for WCDMA) or the
CMWS500 (for LTE) to stabilize the reading. Reference power supply voltage for these
tests is 3.7 volts.

Test Setup

Control Computer

DUT

Interface Test Set

Board

:

Temperature Chamber

DC Power
Supply

8.3 Test Equipment

EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Control Computer | TC Generic PC 100488 N/A

Wireless Test Set | Rohde & Schwarz CMU200 110521 October 30, 2012
Wireless Test Set | Rohde & Schwarz CMW500 101060 October 12, 2013
Spectrum Rohde & Schwarz FSP 100060 October 31, 2012
Analyzer

DC Power Supply | HP 6632A 3530A N/A

Interface Board Shop built ATEMux N/A N/A

Directional Pasternack PE2209-10 N/A N/A

Coupler
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8.4 Test Results
84.1 UMTS Frequency Error over Temperature
UMTS Mode
850 MHz Band 1900 MHz Band
Temp Offset Offset Offset Offset
(°C) (Hz) (ppm) (Hz) (ppm)
-30 1.96 0.0023 2.7 0.0014
-20 29 0.0035 2.07 0.0011
-10 1.87 0.0022 2.73 0.0015
0 -0.87 -0.0010 3.48 0.0019
10 =113 -0.0014 3.42 0.0018
20 -0.13 -0.0002 1.67 0.0009
30 0.36 0.0004 2.02 0.0011
40 -0.1 -0.0001 2.9 0.0015
50 0.49 0.0006 2.88 0.0015
60 2.98 0.0036 2 0.0011
8.4.2 LTE Frequency Error over Temperature
LTE Band 4 LTE Band 17
Temp QPSK Mode 16QAM Mode QPSK Mode 16QAM Mode
°O Offset Offset Offset Offset Offset Offset Offset Offset
(Hz) (ppm) (Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
-30 2.26 0.0013 -1.82 -0.0010 0.4 0.0006 -0.41 -0.0006
20 3.33 0.0019 247 -0.0014 -0.73 -0.0010 0.44 0.0006
-10 1.87 0.0011 -2.83 -0.0016 -0.87 -0.0012 -0.44 -0.0006
0 2.39 0.0014 -0.29 -0.0002 0.41 0.0006 -0.59 -0.0008
10 1.52 0.0009 -0.24 -0.0001 -0.59 -0.0008 -0.51 -0.0007
20 1.3 0.0007 2.65 0.0015 -0.29 -0.0004 -0.03 0.0000
30 2.62 0.0015 1.5 0.0009 -0.41 -0.0006 -1.17 -0.0016
40 3.19 0.0018 4.08 0.0023 0.57 0.0008 -0.33 -0.0005
50 32 0.0018 3.19 0.0018 0.04 0.0001 0.13 0.0002
60 2.9 0.0017 2.16 0.0012 -0.41 -0.0006 -0.26 -0.0004
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9 Frequency Stability versus Voltage
FCC 2.1055, FCC 22.355, FCC 24.235, FCC 27.54

9.1 Summary of Results

The EUT is specified to operate with a supply voltage varying between 3.40 VDC and
4.20 VDC, having a nominal voltage of 3.70 VDC. It meets the frequency stability limit
of less than 2.5ppm when supply voltage varies within the specified limits. Operation
above or below these voltage limits is prohibited by firmware in order to prevent
improper operation.

9.2 Test Procedure

The EUT was connected to a DC Power Supply and a UMTS test set (CMU 200, or LTE
test set CMW500) with frequency error measurement capability. The power supply
output was adjusted to the test voltage as measured at the input terminals to the device
while transmitting. A voltmeter was used to confirm the terminal voltage. The peak
frequency error is recorded (worst case). The test voltages are 3.40 volts to 4.20 volts.

Test Setup
Control
Interface puT Test Set
Board
DC Power
Supply

9.3 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Control Computer | TC Generic PC 100488 N/A
Wireless Test Set | Rohde & Schwarz CMU200 110521 October 30, 2012
Wireless Test Set | Rohde & Schwarz CMW500 101060 October 12,2013
Spectrum Rohde & Schwarz FSP 100060 October 31, 2012
Analyzer
DC Power Supply | HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Pasternack PE2209-10 N/A N/A
Coupler
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9.4 Test Results
9.4.1 UMTS Frequency Error over Voltage
850 MHz Band (BS) 1900 MHz Band(B2)
Voltage Offset Offset Offset Offset
V) (Hz) (ppm) (Hz) (ppm)
3.4 1.511 0.0018 -1.129 -0.0006
3.7 3.204 0.0038 2.747 0.0015
4.2 -0.61 -0.0007 0.763 0.0004
9.4.2 LTE Frequency Error over Voltage
LTE Band 4 LTE Band 17
QPSK Mode 16QAM Mode QPSK Mode 16QAM Mode
Voltage Offset Offset Offset Offset Offset Offset Offset Offset
V) (Hz) (ppm) (Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
34 -2.73 -0.0016 1.99 0.0011 -0.86 -0.0012 -0.72 -0.0010
3.7 -1.75 -0.0010 1.87 0.0011 0.14 0.0002 -0.62 -0.0009
4.2 -0.92 -0.0005 2.45 0.0014 -0.62 -0.0009 -0.34 -0.0005
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10 Peak to Average Ratio

FCC 27.50(d)

10.1 Summary of Results

The EUT meets the requirement of having a peak to average ratio of less than 13dB.

10.2 Test Procedure

The transmitter output was connected to a Rohde & Schwarz CMW500 through a coaxial
RF cable and directional coupler, and configured to operate at maximum power. The
peak to average ratio was measured at the required operating frequencies in each band on

the Spectrum Analyzer.

Test Setup
Control
Interface DUT Direction Spectrum
Board al Analyzer
DC Power Power Meter Test Set
Supply (for trigger)

10.3 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Control Computer | TC Generic PC 100488 N/A
Wireless Test Set | Rohde & Schwarz CMU200 110521 October 30, 2012
Wireless Test Set | Rohde & Schwarz CMW500 101060 October 12,2013
Spectrum Rohde & Schwarz FSP 100060 October 31, 2012
Analyzer
DC Power Supply | HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Pasternack PE2209-10 N/A N/A
Coupler
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10.4 Test Results
Frequency Channel Plots Peak to
Band (MHz) Average
Ratio (dB)
B2 1880 9400 104.1.1 3.40
WCDMA B5 836.4 4182 10.4.1.2 3.32
B2 1880 9400 10.4.2.1 3.58
HSDPA BS 8364 1182 10422 342
B2 1880 9400 10.4.3.1 5.22
HSUPA Bs 8364 1182 10432 5.10
Frequency | Channel | Modulation | BW RB Plots Peak to
Band (MHz) Average
Ratio
(dB)
1732.5 20175 QPSK 5 25 10.4.4.1 5.52
B4 17325 | 20175 | 16:0AM | 5 25 | 10442 63
LTE 710 | 23790 | QPSK 5 25 | 10443 | 6.69
1
817 710 | 23790 | 16:0AM | 5 | 25 |10444]| 72

10.4.1 WCDMA Test Plots

10.4.1.1 WCDMA peak to average ratio, Band2
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10.4.1.2 WCDMA peak to average ratio, Band5, Mid channel 4182, 836.4 MHz
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10.4.2 HSDPA Test Plots
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10.4.2.1 HSDPA peak to average ratio, Band2, Mid channel 9400, 1880.0 MHz
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10.4.2.2 HSDPA peak to average ratio, Band5, Mid channel 4182, 836.4 MHz
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10.4.3 HSUPA Test Plots
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10.4.3.1 HSUPA peak to average ratio, Band2, Mid channel 9400, 1880.0 MHz

®

Ref 29.4 dBm

RBW 10 MHz

Att 60 dB AQT 3.125 ms

Offdet 6.2

B

=
seL
LVL

\

FiE-

|

\

Center 1.88 GHz

.5 dB/ Mean Pwr + 15 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 18.
Peak 24.
Crest 5.
10% @ 3.

1% @ 4.

1% @ 5.
Date: 5.MAR.2012

63
23
60

39

77
22

10:

dBm
dBm
dB

dB

dB
dB

24:37

© 2012 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.



SIERRA WIRELESS, INC.

| FCC Part 22/24/27, RSS-132/133/139/199 | EM7700 |  April 11,2012 | Page79 of 81 |

10.4.3.2 HSUPA peak to average ratio, Band5, Mid channel 4182, 836.4 MHz
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10.4.4 LTE Test Plots
10.4.4.1 LTE peak to average ratio, QPSK Band4, Mid channel, 1732.5 MHz, SMHz
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BW, 25RB
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10.4.4.2 LTE peak to average ratio, 16-QAM Band4, Mid channel, 1732.5 MHz, SMHz

10.4.4.3 LTE peak to average ratio, QPSK Bandl7, Mid channel, 710.0 MHz, SMHz BW,

® RBW 10 MHz
Ref 33.4 dBm Att 60 dB AQT 3.125 ms
Ooffdet 6.2 HB
2]
sGL
R [0t
L= LVL
. AN
Center 710 1.5 dB/ Mean Pwr + 15 dB
Complementary Cumulative Distribution Function (100000 samples)
Trace 1
Mean 20.13 dBm
Peak 28.14 dBm
Crest 8.02 dB
10% @ 2.61 dB
1% @ 5.13 dB
1% @ 6.69 dB
Date: 22.MAR.2012 10:58:33

© 2012 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.



SIERRA WIRELESS, INC.

| FCC Part 22/24/27, RSS-132/133/139/199 | EM7700 |  April 11,2012 | Page 81 of 81

10.4.4.4 LTE peak to average ratio, I6QAM Bandl7, Mid channel, 710.0 MHz, SMHz
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