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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SIERRA WIRELESS INC. - YW
13811 WIRELESS WAY
RICHMOND, BRITISH COLUMBIA V6V3A4, CANADA

EUT DESCRIPTION: DUAL- BAND CDMA (1XRTT) MODULE
MODEL: GTM-2

SERIAL NUMBER: MEIDx0414

DATE TESTED: OCTOBER 12-14, 2011

APPLICABLE STANDARDS

STANDARD TEST RESULTS
FCC PART 22H & 24E Pass
IC RSS-132 ISSUE 2 & RSS-133 ISSUE 5 Pass

Compliance Certification Services (UL CCS) tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by UL CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS will constitute fraud and
shall nullify the document. This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For UL CCS By: Tested By:
“ /L/Zv% éé::- %2:
/ : oy
THU CHAN CHIN PANG
ENGINEERING MANAGER EMC ENGINEER
UL CCS UL CCS
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with TIA-603-C, FCC CFR
47 Part 2, FCC CFR 47 Part 22, FCC CFR Part 24, RSS-132 Issue 2 and RSS-133 Issue 5.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
Radiated Disturbance, 30 to 1000 MHz 4,94 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Dual- Band CDMA (1XRTT) Radio Module that is manufactured by Sierra
Wireless.

GENERAL INFORMATION

Power Requirements 12 VDC/1.2A AC Adapter
List of frequencies generated or used by the EUT 32KHz & 19.2MHz

5.2. MAXIMUM OUTPUT POWER

The transmitter has an average conducted output powers as follows:

Part 22 Cellular Band

Conducted ERP
F MH Modulati
requency range (MHz) odulation Bm — B .
824.7 — 848.31 IXRTT 24.30 269.15 29.67 926.8
Part 24 PCS Band
: Conducted EIRP
Frequency range (MHz) Modulation 3Bm —W aBm p—vy
1851.25 - 1908.75 IXRTT 24.25 266.1 29.88 972.7
5.3. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The major change filed under this application is to change antenna connection-antenna detect
and ESD.

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a monopole external antenna, with a maximum gain of 8.2 and 7.15dBi for
Cell and PCS bands respectively.

5.5. SOFTWARE AND FIRMWARE
The EUT is linked with 8960 Agilent Wireless Communication Test Set.
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5.6. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power.

Based on the investigation results, the highest peak power is the worst-case scenario for all
measurements.

Worst-case modes:

e Cellular & PCS Bands:
o CDMA 1xRTT
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REPORT NO: 11U14089-1A
FCC ID: N7TNGTM2

DATE: JANUARY 03, 2012
IC ID: 2417C-GTM2

5.7.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PCS, 1xRTT Modulation

Channel [ Frequency Conducted Conducted Conducted Conducted
Peak Power Peak Power Avg Power Avg Power
(MHz) (dBm) (mW) (dBm) (m W)
Low 1851.25 29.70 933.25 24.69 294.44
Middle 1880.00 29.58 907.82 24.56 285.76
High 1908.75 29.01 796.16 24.28 267.92
I/O CABLES (Conducted Setup)
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Un-shielded 20m N/A
2 DC 1 DC Un-shielded 20m N/A
3 DCM 1 36pins Un-shielded 0.2m N/A
4 DCM 1 7 pins Un-shielded 0.5m N/A
5 Antenna Port 1 Directional Coupler Un-shielded 0.10m N/A
6 USB 1 USB Un-shielded 2.0m N/A
7 SMA 1 SMA Shielded 0.8m N/A
I/O CABLES (Radiated Setup)
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Un-shielded 2.0m N/A
2 DC 1 DC Un-shielded 2.0m N/A
3 DCM 1 36pins Un-shielded 0.2m N/A
4 DCM 1 7 pins Un-shielded 0.5m N/A
5 Antenna Port 1 Antenna Un-shielded 0.3m N/A
TEST SETUP

The EUT is attached to the test board that is connected to an AC Adapter and Laptop during the
test. A wireless link was established between the EUT and the communications test set.
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SETUP DIAGRAM FOR CONDUCTED TESTS

CommunicationsTest

/ 5 Directional Set

7 pins Coupler
connector 4
3

36pins Connector

Controller Box
Spectrum Analyzer

AC Adapter
| -
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SETUP DIAGRAM FOR RADIATED TESTS

7 pins /
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AC Adapter

1

AC MAIN
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FCC ID: N7TNGTM2

DATE: JANUARY 03, 2012

IC ID: 2417C-GTM2

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 08/15/12
EMI Test Receiver, 30 MHz R&S ESHS 20 NO02396 07/06/12
Preamplifier, 26.5 GHz Agilent / HP 84498 C01063 07/12/12
Preamplifier, 1300 MHz Agilent / HP 8447D 00885 01/27/12
Antenna, Horn, 18 GHz EMCO 3115 C00783 06/29/12
Antenna, Horn, 18 GHz EMCO 3115 00943 06/29/12
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 07/16/12
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC N02481 11/10/11
Directional Coupler, 18 GHz Krytar 1817 NO2656 CNR
Communications Test Set Agilent / HP E5515C C01086 06/17/12
Temperature / Humidity Chamber Thermotron SE 600-10-10 C00930 04/20/12
Highpass Filter, 2.7 GHz Micro-Tronics HPM13194 NO2687 CNR
Highpass Filter, 1.5 GHz Micro-Tronics HPM13193 NO2688 CNR
Signal Generator, 20 GHz Agilent / HP E4438C NA 06/09/12
Antenna, Tuned Dipole 400~1000 ETS 3121CDB4 C00993 07/16/12
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7. CONDUCTED TEST RESULTS

7.1.

LIMIT

RF POWER OUTPUT

22.913(a) The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7

Watts.

24.232(b) & RSS133 § 6.4 Mobile/portable stations are limited to 2 watts e.i.r.p. peak power
and the equipment must employ means to limit the power to the minimum necessary for

successful communications.

RSS-132 § 4.4 The maximum ERP shall be 6.3 Watts for mobile stations.

TEST PROCEDURE

RSS-132, RSS-133, & ANSI/ TIA/ EIA 603C Clause 2.2.17

RESULTS

CELL, 1xRTT Modulation

Channel | Frequency | Conducted Conducted Conducted Conducted
Peak Power Peak Power | Avg Power Avg Power
(MHz) (dBm) (mW) (dBm) (mW)
Low 824.70 29.02 797.99 24.30 269.15
Middle 836.52 29.26 843.33 24.25 266.07
High 848.31 28.89 774.46 24.23 264.85
PCS, 1xRTT Modulation
Channel | Frequency | Conducted Conducted Conducted Conducted
Peak Power Peak Power | Avg Power Avg Power
(MHz) (dBm) (mW) (dBm) (mWw)
Low 1851.25 28.94 783.43 24.25 266.07
Middle 1880.00 29.36 862.98 24.20 263.03
High 1908.75 29.15 822.24 24.15 260.02

NOTE: Peak power reading at spectrum analyzer with RBW=VBW=3MHz, and average power
with average power meter.
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CELL PEAK POWER, 1XRTT MODULATION

OUTPUT POWER LOW CH

- Agilenf 12:22:38 Oct 12,201

R T

Peak Search

Ref 40 dBm

Atten 40 dB

Mkr1 824.733 MHz
29.02 dBm

#Peak
Log

10
dB/

Offst
171

dB

Mext Pealk

‘ Mext Pk Right
‘ Mext Pl Left

LyAv

‘ Min Search

M1 S2
S3 FC

AR
rif):

FTun
Swip

Center 824.700 MHz
#Res BW 3 MHz

#WBW 3 MHz

Span 10 MHz
Sweep 1 ms (601 pts)

‘ Pl-Fk Search

‘ Wlkr @ CF
hlore
10af2

OUTPUT POWER MID CH

- Agilenf 12:22:16 Oct 12, 201

R T

Peak Search

Ref 40 dBm

Atten 40 dB

Mkr1 837.003 MHz
29.26 dBm

#Peak

MNext Peak

‘ Mext Pk Right
‘ Mext Pk Left

‘ Min Search

M1 52
53 FC|

AA,
n(f):

FTun
Swp

Center 836.520 MHz
#Res BW 3 MHz

#WVBW 3 MHz

Span 10 MHz
Sweep 1 ms ({601 pts)

‘ Pk-Fk Search
‘ tlkr @ CF

hlore
1of2

Page 13 of 45

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL CCS

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888



REPORT NO: 11U14089-1A
FCC ID: N7TNGTM2

DATE: JANUARY 03, 2012
IC ID: 2417C-GTM2

OUTPUT POWER HIGH CH
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R T

Peal Search

Ref 40 dBm Atten 40 dB

Mkr1 847.877 MHz
28.89 dBm

#Peak

Mext Pealk

‘ MNext Pk Right

‘ Mext Pl Left

‘ Min Search

M1 52
53 FC

AR
if):

FTun
Swp

Center 848.310 MHz
#Res BW 3 MHz

#WVBW 3 MHz

Span 10 MHz
Sweep 1 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlore
10f2

PCS PEAK POWER, 1XRTT MODULATION
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OUTPUT POWER MID CH
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FCC ID: NTNGTM2 IC ID: 2417C-GTM2
7.2. SPURIOUS EMISSION AT ANTENNA TERMINAL
LIMIT

§22.917 (e) and 824.238 (a), 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

TEST PROCEDURE

ANSI / TIA / EIA 603 Clause 3.2.13 & FCC 22.917 (h)

MODES TESTED
e CDMA - 1xXRTT

RESULTS
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CELL, 1IXRTT MODULATION:
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CELL BAND, Low Channel Band Edge
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PCS 1IxRTT MODULATION RESULTS
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REPORT NO: 11U14089-1A
FCC ID: N7TNGTM2

DATE: JANUARY 03, 2012
IC ID: 2417C-GTM2

PCS BAND, Low Channel Band Edge

LOW CH

e Agilent 11:44:13 Oct 12, 2011

R T

Freg/Channel

Ref 25 dBm wAtten 30 dB

Mkr1 1.549 967 GHz
-28.994 dBm

#Samp

Center Freq
1.65000000 GHz
Start Freq
1.84750000 GHz
Stop Freq
1.85250000 GHz

CF Step
500.000000 kHz
Ao hdan|

Center
swp |1.850000000 GHz

Center 1.850 000 GHz

#Res BW 30 kHz #VBW 30 kHz

Span 5 MHz
Sweep 21.2 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CH

1 Agilent 11:43:41 Oct 12, 2011

R T

arker

Ref 25 dBm #Atten 30 dB

Mkr1 1.909 967 GHz
-29.686 dBm

#Samp)
Log

10
dB/

Offst
18.6

dB
DI

Select Marker
1 2 3 4

Delta

-13.0
dBm

#PAvy
100

Delta Pair
(Tracking Ref)
Ref A

W1 52
53 F5

AR

cif):
=50k

Swp

Center 1.910 000 GHz

#Res BW 30 kHz #VBW 30 kHz

Span 5 MHz
Sweep 21.2 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

8. RADIATED TEST RESULTS

8.1. RADIATED POWER (ERP & EIRP)

22.913(a) The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7
Watts.

24.232(b) & RSS133 § 6.4 Mobile/portable stations are limited to 2 watts e.i.r.p. peak power and
the equipment must employ means to limit the power to the minimum necessary for successful
communications.

RSS-132 § 4.4 The maximum ERP shall be 6.3 Watts for mobile stations.

TEST PROCEDURE
RSS-132, RSS-133, & ANSI/ TIA/ EIA 603C Clause 2.2.17

MODES TESTED
e CDMA - 1xRTT

RESULTS for Cellular Band (ERP)

ERP
Mode Channel f (MHZ2) dBm mwW
1013 824.70 29.67 926.83
IXRTT 384 836.52 27.81 603.95
777 848.31 28.40 691.83
RESULTS for PCS Band (EIRP)
EIRP
Mode Channel f (MHz) dBm mW
512 1850.20 29.26 843.33
IXRTT 661 1880.00 29.63 918.33
810 1909.80 29.88 972.75
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

CELL 1XRTT MODULATION

High Frequency Substitution Measurement
Compliance Certification Services Chamber B

Company: Sierra Wireless

Project # 11014089

Date: 101211

Test Engineer: Chin Pang

Configuration: EUT ALONE

Mode: TX, CELL BAND CDMAZ2000, 1xRTT

Test Equipment:
Receiving: Sunol T130, and 3m Chamber N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 6ft SMA Cable (SN # 208947003) Warehouse.

f SG reading: Ant. Pol. Cable Loss:Antenna Gaini ERP Limit ;| Margin
MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm) i (dB)

Low Ch
824.70 3017 v 0.5 0.0 29.67 38.5 8.8
824.70 20.54 H 0.5 0.0 20.04 38.5 -18.4

Mid Ch
836.52
836.52

High Ch
848,31
848,31

Rev. 3.17.11
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

PCS 1xRTT MODULATION

High Frequency Fundamental Measurement
Compliance Certification Services Chamber B

Company: Sierra Wireless

Project #: 11014089

Date: 101211

Test Engineer: Chin Pang

Configuration: EUT ALONE

Mode: TX, PCS BAND CDMA MODE

Test Equipment:
Receiving: Horn T58, and Camber B SMA Cables

Substitution: Horn T60 Substitution, 6ft SMA Cable (208947003) Warehouse

f S$Greading: Ant.Pol. | CableLoss | Antenna Gain
GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.851 22.1 Vi 0.85 8.01
1.851 14.9 H 0.85 8.01

Mid Ch
1.880
1.880

High Ch
1.908
1,908

Rev. 3.17.11
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

8.2. FIELD STRENGTH OF SPURIOUS RADIATION

RULE PART(S)
FCC: §2.1053, §22.917, §24.238
IC: RSS-132, 4.5; RSS-233, 6.5

LIMIT

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.

TEST PROCEDURE

For Cellular equipment - Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one
percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy provided the measured power is integrated over the full required measurement
bandwidth (i.e. 100 kHz or 1 percent of emission bandwidth, as specified). The emission
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 at least 26 dB below the transmitter power.

For PCS equipment - Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz
bands immediately outside and adjacent to the frequency block a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed. A narrower resolution bandwidth is permitted in all cases to improve
measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e. 1 MHz or 1 percent of emission bandwidth, as specified). The
emission 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 at least 26 dB below the transmitter power.

MODES TESTED
e CDMA - 1IXRTT

RESULTS
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

CELL 1XRTT MODULATION

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Sierra Wireless

Project #: 11014089

Date: 1011211

Test Engineer: Chin Pang

Configuration: EUT with Antenna

Mode: TX, CELL BANDCDMAZ2000 1xRTT MODE

Chamber Pre-amplifer Filter

I 5m Chamber B j I T145 84498 - Filter 1

f SGreading: Ant. Pol. @ Distance | Preamp Filter ERP
GHz (dBm) (HIV) (m) (dB) (dB) (dBm)
Low Ch, (824.7MHz)
1.649 15.2 3.0 35.5 1.0 49.7
2.474 131 3.0 35.4 1.0 A7.5
1.649 -16.8 3.0 35.5 1.0 51.3
2.474 -15.6 3.0 35.4 1.0 -50.0

Mid Ch, (836.52MHz)
1.673 11.4
2.510 -14.2
1.673 -14.3
2.510 -17.3

High Ch, (848.31MHz)
1.697 ‘06
2.505 128
1.697 4.3
2.545 474

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

PCS 1xRTT MODULATION

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Sierra Wireless

Project #: 11014089

Date: 1011211

Test Engineer: Chin Pang

Configuration: EUT with Antenna

Mode: T¥, PC5 BAND CDMAZ2000, 1xRTT MODE

Chamber Pre-amplifer Filter | Limit

I 5m Chamber B j I T145 84496 | Filter 1 j I Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm) | (dBm)  (dB)
Low Ch, (1851.25MHz)
3.703 -11.4 . 354 . A5.7 -13.0 327
5.554 11.4 . 35.4 . 458 13.0 32.8
3.703 -12.0 . 35.4 . 46.3 -13.0 333
5.554 127 . 35.4 . A7.1 - -34.1

Mid Ch, (1880.0MHz)
3.760 6.8
5.640 -1.5
3.760 12.5
5.640 -11.8

High Ch. (1908.75MHz)
3.818 82
5726 59
5818 438
5726 19

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

8.3. RECEIVER SPURIOUS EMISSIONS

RSS-Gen 7.2.2

Spurious Emission Limits for Receivers:

Field Strength
Spurious Frequency (microvolts/m at
(MHz) 3 metres)
3()-8% | 00
88-216 150
216-960 200
Above 960) SO0

TEST PROCEDURE

The search for spurious emissions shall be from the lowest frequency internally generated or
used in the receiver (local oscillator frequency, intermediate frequency or carrier frequency),

or 30 MHz, whichever is the higher, to at least 3 times the highest tunable and local oscillator
frequencies.

RESULTS
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REPORT NO: 11U14089-1A

FCC ID: N7TNGTM2

DATE: JANUARY 03, 2012

IC ID: 2417C-GTM2

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

94

54

74

514

54

44

34

a
+
c
v}
N
[
Q
T
=
.
=
3
[ia]
o

18:36: 45

UL EMC Test System 12 Oct 2811

;Radiated Emissions

BL=
Freguemncy L[MH=z]

Ronge [MHz] Det  REUCHz] VBWCHz] Sweep Palerity Range [MHz] Det  REWCHz] VEWCHZ] Sueep
113081808 PK 128k 1M futo/Coupled  H

Folarity

File: 3B-18988 DAT#not sovedk

Page 28 of 45

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL CCS

FORM NO: CCSUP4031B

FAX: (510) 661-0888



REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

VERTICAL PLOT

UL EMC Test System 12 Oct 2411 18:36:45

96

%Rodiated Emissions

84

7

S1%

54

4d

Ja

a
(8]
)
C
1]
=
E
.
=
J
[u
e

TED
Freguency L[MH=z]

Renge [MHz1 Det  RBU[Hz] VBULHz] Sweep Polarity Ronge [MHz]1 Det  REWCHz] VBUCHz] Sweep Polarity
1138~ aod PK 128k 1M Puto/Coupled H

ile: J6-16AA. DAT#not soved®
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REPORT NO: 11U14089-1A
FCC ID: N7TNGTM2

DATE: JANUARY 03, 2012
IC ID: 2417C-GTM2

HORIZONTAL AND VERTICAL DATA

Range 1 30 - 1000MH=

FrequenciReading Detector Cable. TY Predmp [dEBilos FacdBu¥V/m

47. 2522
T0. 5136
232. 3741
299. 2506
299. 2037

43. 9 PE
5225 PE
B4, 32 PE
56. & PE
47. 37 Al

2 30 - 1000MHz

1

-249.
-249.
-23.
-23.
-23.

4 9.
4 8.
3 11.
5 13.
5 13.

7

2
9
3
3

252
32,25
39.52

43. 8
34. 57

Part 1:5B Nargin

40
40
46
46
46

Height [cPolarity
-14. 8 200 Horz

-7. 75 200
-6, 43 g1
-2.7 200
-11.43 86

Horz
Horz
Horz
Horz

Frequency Eeading Detector ble. T [Prebmp[dBle Factors dBu¥/m art 15B 3 Margin eisht [emPolarity

45. 8953 56 PE
45 8953 | G1.G6 Al
52,0983 | GE.E9 PE
519777 | G0O.TZ Al
102. 498 | GT.E3 PE
196.5128 L3, 87 PE
106. 9564 G5E. 09 PE

1

1
1
1

-249.
-249.
-249.
-249.
-249.
-23.
-249.

4 10.5
9.8
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38.1
3296
36.19
a0, 32
40. 33
3857
38.59

40
40
40
40
43. 5
43. 5
43. 5

1.9 100
-7.04 360
-3. 81 100
-9. 638 136
=317 100
-4. 93 200
-4. 91 100

Vert
Vert
Vert
Vert
Vert
Vert
Vert
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

SPURIOUS EMISSIONS ABOVE 1000 MHz (WORST-CASE CONFIGURATION)
Note: No emissions were detected above the system noise floor.
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

8.4. POWER LINE CONDUCTED EMISSION

LIMIT

RSS-Gen 7.2.2

Except when the requirements applicable to a given device state otherwise, for any licence-
exempt radio communication device equipped to operate from the public utility AC power
supply, either directly or indirectly, the radio frequency voltage that is conducted back onto the
AC power lines in the frequency range of 0.15 MHz to 30 MHz shall not exceed the limits shown
in Table 2. The tighter limit applies at the frequency range boundaries.

Table 2 — AC Power Lines Conducted Emission Limits

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 11U14089-1A
FCC ID: N7TNGTM2

DATE: JANUARY 03, 2012
IC ID: 2417C-GTM2

6 WORST EMISSIONS

AC ADAPTER

cierra Wireless
dual band 850/1900
EUT/4C Adapter

Line-L1 .1% - 30MHz

FrequencyReading Detector LISH [dB]dB[uVolts]

CISFR Z2B Gp Nargin

CISPE 22B Avz Marsin

0. 162 50,4 FE 1] 50,4 6o 1 -14. T 5h.1 -4. 7
0. 168 3b. 26 b 1] 30, 26 - - 5h.1 -149. 84
1. T6RE 46, B2 FE 1] 46. B2 ) -49. 38 46 0. 62
1. 7T6EG 29.14 v 0 29.14 - - 46 -16. 86
3. 2856 49,51 FE 0 49. 51 56 -6, 449 46 3.51
3. 255 23. 31 Av ] 23,31 - - 46 -2Z2. 549

LZ .15 - 30NHz

st Frequerter Readi Detector LISH [dB] dB[uVolts] Y22 Class B Gn Marszin .1/92 Class B { Nargin
0. 168 49,15 FE 1] 49,15 Bh.1 -15. 95 Bh.1 -5, 9%
0. 168 532,98 v 0 52,98 - - 551 -22.12
0. 276 41.51 FE ] 41.51 60,9 -149. 39 50,9 -4, 39
0. 276 21. 35 Av 1] 21. 35 - - 50.9 -29. 55
3. 255 41. 77 FE 1] 41. 77 14) -14. 23 46 -4. 23
3. 255 22,22 v 1] 22,22 - - 46 -23.78

SUPPORT LAPTOP

cierra Wireless
dual band 850,/1900
EUT/Laptop AC Adapter

Line-L1 .1% — 30MH=

FrequenciReading Detector dB[uVolts] CISFE B QF Nargin CISFE B AverMargzin

01725 51,59 PE 51,59 64,8 -13. 21 =4, 8 -3, 21
01725 39.19 Av 39.19 - - =4, 8 -15. 61
4, 0895 45, BZ PE 45, BZ BE -10. 45 46 —0. 438
4, 0895 39,17 Av 39,17 - - 46 —6. 83
3. 615 49. & PE 49. & BE —6. 4 46 3.6

3. 615 35,51 Av 35,51 - - 46 -10. 49

Line-L2 .1% - 30MH=

FrequenciReading Detector dB[uVolts] CISFE B QF Nargin CISFE B Awvz Narzin

0,163 =0, T2 PE B0, TE 65,1  -14.38 5o 1 -4, 38
0,163 37, 02 Av 37,02 - - 5.1 -18.08
0, 222 41. 61 PE 41. 61 627  -Z1.09 2T -11.09
0, 222 33,03 Av 33,03 - - RET -19.67
1. 7650 40. 29 PE 40, 29 B6 -1b.T1 46 5. 71
1. 7650 7. 89 Av 27,89 - - 46 -1s.11
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

AC ADAPTER

LINE 1 RESULTS

UL EMC Test System 13 Oct 28117 B9 35: 21
‘ ‘ i P P ‘ Conducted RFI Uoltage

Sierrag Wireless
dua ! band 85071360
EUT/AC Adapter

| CISPR 11722 Cliabs B Ouosii-peak

dBlulol+t=s] Line-L1

.1: H H H H H H H :1:@
Frequency [MH=]

Det RBUCHz] UBWCHz]  Swesp Lakal Renge [HHz] Det  RBUCHz] UBM[Hz]  Sweep Lakel
PE/B 9k n‘a Ble/d Sz Line-Ld
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

LINE 2 RESULTS

UL EMC Test System 13 Oct 2811 #9.:35.: 21
i : : Pl i Conducted RFI Voltage

Sierra Wireless
dual baond 858/13680
EUT/AC Adopter

SPR (11722 Clints B Ouasii-peck

dBlulol+t=] Line-L2

‘11 H | | | | H | 1118
Freguerncy L[MH=1

Ronge [HHz] Det RBUCHz] VBWLHz]  Sweep Label Renge CMHz] Det RBUCHz] VBWCHz]  Sueep Label
[:.15-38 PEA 9k nfa BlefdBHz LineL
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

SUPPORT LAPTOP

LINE 1 RESULTS

UL EMC Test System 13 Oct 28117 BU9.:44 .56
‘ ‘ i P P ‘ Conducted RFI Uoltage

Sierrag Wireless
dua ! band 85071360
EUT/Laptop AC Adopter

| CISPR 11722 Cliabs B Ouosii-peak

LR

dBlulol+t=s] Line-L1

i

gy

.1: H H H H H H H :1:@
Frequency [MH=]

Ronge [MHz1 Det RBUCHz] UBWCHz]  Swesp Lakal Renge [HHz] Det  RBUCHz] UBM[Hz]  Sweep Lakel
I:.15-38 PE/B 9k n‘a Ble/d 5tz LineLl | 2:.15-30 PK/A 9k nfa Bls/dSkHz Line-L2
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REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

LINE 2 RESULTS

UL EMC Test System 13 Oct 2811 #9:44.56
i : : Pl i Conducted RFI Voltage

Sierra Wireless
dual baond 858/13680
EUT/Laptop AC Adopter

SPR (11722 Clints B Ouasii-peck

dBlulol+t=] Line-L2

‘11 H | | | | H | 1118
Freguerncy L[MH=1

Ronge [HHz] Det RBUCHz] VBWLHz]  Sweep Label Renge CMHz] Det RBUCHz] VBWCHz]  Sueep Label
[:.15-38 PEA 9k nfa BlefdBHz LineL
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REPORT NO: 11U14089-1A
FCC ID: N7TNGTM2

DATE: JANUARY 03, 2012
IC ID: 2417C-GTM2

9. MAXIMUM PERMISSIBLE EXPOSURE

FECC RULES

81.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this

chapter.
TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MPE)
. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
iMHz) strength strength ity fas iminutzs)
(A} Limits for OcecupationaliControllad Exposures
D330 G614 1.63 *(100) 3]
3.0-30 . 1842F 4. 895 *(900fF2) 4]
30-200 | 61.4 0,163 1.0 3]
300-15 frao0 3]
1500100 5 i
{Bj Limits for General Population/Uncontrolled Exposure
03134 . G614 1.63 *(100) 20
T30 B24 7 2.19F 1808 20
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
Electric fisld Magnstic fiskd : p :
Frequency rangs Power density Averaging time
T strangth strangth iiom®) fminuizs)
$Wim) {AJm)
000 i e 275 0073 0.2 20
11500 20
1.0 20

f=frequency in MHz

* = Plans-wave equivalent power density

NGTE 1 7O TABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol ower their axposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposure of can nol exerciss control over their exposurs.

Page 38 of 45

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS



REPORT NO: 11U14089-1A DATE: JANUARY 03, 2012
FCC ID: N7TNGTM2 IC ID: 2417C-GTM2

IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/m) (A/m) { Wim? ) {min)

0.003-1 280 2.19 6

1-10 280/ f 219/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 158505 0.0042f%5 £1150 6

1 500-15 000 614 0.163 10 6
15 000-150 000 614 0.163 10 616 000 /f'?
150 000 300 000  0.158F%% 421 %105 6.67x10%F 616 000 /f'2

= Power density limit 1s applicable at frequencies greater than 100 MHz.

|. Frequency, f, 1s in MHz. j

. A . . Ca . 2

2. A power density of 10 W/m®™ is equivalent to 1 mW./cm”.

3.0 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).

Notes:
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CALCULATIONS

Given
E=V@0*P*G)/d
and
S=E~"2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters

S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282*10"((P+G)/20)/VS
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2
Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10" ((P + G) / 10) / (d"2)

The power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by a factor
of 10.
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LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 0.5498 mW/cm”"2 (Cell) and
S = 1.0 mW/cm”2 (PCS)

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 5.498 W/m”2 (Cell) and

S = 10 W/m”2 (PCS)

RESULTS
Band MPE Output Max Antenna FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm”2) | (Wim~2)
Cell 20.0 24.30 8.20 0.353 3.534
PCS 20.0 24.25 7.15 0.274 2.744
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