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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SIERRA WIRELESS
2290 COSMOSCT.
CARLSBAD, CA 92009, USA
EUT DESCRIPTION: Express Mini-PCl USB Wiredless CDMA Modem Module
MODEL NUMBER: MC5720
SERIAL NUMBER: 1S6666666X X 00041
DATE TESTED: MAY 10-15, 2006

APPLICABLE STANDARDS

STANDARD TEST RESULTS
FCC PART 22 SUBPART H NO NON-COMPLIANCE NOTED
FCC PART 24 SUBPART E NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. 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 atered or revised in any way
unless done so by Compliance Certification Services and al revisons are duly noted in the revisons
section. Any alteration of this document not carried out by Compliance Certification Services will
congtitute fraud and shall nullify the document. No part of this report may be used to claim product
certification, approval, or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:
.‘I I;: / - &’-’{;‘:—- {2‘1&«-}
,ﬂ & i
ALVIN ILARINA CHIN PANG
EMC SUPERVISOR EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with TIA/EIA 603C (2004), ANS|
C63.4-2003, FCC CFR 47 Part 2, FCC CFR 47 Part 22H and 24E.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 561F Monterey Road, Morgan
Hill, Cdifornia, USA. The sites are congtructed in conformance with the requirements of ANSI C63.4,
ANSI C63.7 and CISPR Publication 22. All receiving equipment conforms to CISPR Publication 16-1,
“Radio Interference Measuring Apparatus and Measurement Methods.”

CCS s 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. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 200 MHz +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +45/-29dB
Radiated Emission, 1000 to 2000 MHz +45/-29dB
Power Line Conducted Emission +/- 2.9 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 5 of 53

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0833
Thisreport shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT isadud band 800 / 1900MHz Express Mini-PCl USB Wireless CDMA Modem Module, and
manufactured by Sierra Wireless, Inc.

5.2. CLASS Il PERMISSIVE CHANGE DESCRIPTION

Change #1 — To change from a Limited Modular Approval, Mobile Condition to Limited Modular
Approval, Portable Condition.

Change #2 — To change antenna from monopole to PIFA>. The PIFA antenna has lower gain compared to
the monopole.

Change #3 — To change the co-location condition to co-located with WLAN module FCC ID:
PDOLEN3945ABG.

Add ThinkPad Z60 Series (Z61m) with ABS Plastic Frame Laptop.
Add ThinkPad Z60 Series (Z61m) with Metal Frame Laptop.
Add ThinkPad Z60 Series (Z61t) with Aluminum/Titanium Laptop.

Add ThinkPad Z60 Series (Z61t) with Carbon Fiber Frame Laptop.
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

824 t0 849 MHz Authorized Band
Frequency Range | Modulation Conduded Conduded Conduaed Conduaed
AvaagePove | AveragePonver Pesk Ponver Pegk Power
MHZ (@Bm) W) (@Bm) )
Low CH-84.7 2467 298309 2004 80168
MidCH -83%65 1xEVDO 245 281834 2863 737190
High CH - 8483 2389 24491 2830 67608
185010 1910 MHz Autharized Band
Frequency Range Modulation Conduded Conducted Conducted Conducted
Average Pover Aveage Pover Pegk Powver Pesk Pover
MH2) (@Bm) W) (@Bm) (mw)
Low CH- 1865125 237 23033 2891 77804
MidCH - 1830 1xEVDO 2308 20324 288 76208
High CH - 1908.75 236 22909 2825 66334
NOTE: RBW=VBW=3MHz.
54. DESCRIPTION OF AVAILABLE ANTENNAS

ThinkPad Z60 Series (Z61m) with ABS Plastic Frame Laptop utilizes an inverted F antennawith a
maximum gain of —0.76 dBi for the Cdlular Band and 2.74 dBi for the PCS Band.

Add ThinkPad Z60 Series (Z61m) with Metal Frame Laptop utilizes an inverted F antenna with a
maximum gain of 0.14 dBi for the Cellular Band and 2.68 dBi for the PCS Band.

The ThinkPad Z60 Series (Z61t) with Aluminum/Titanium Laptop utilizes an inverted F antennawith a
maximum gain of 0.26 dBi for the Cellular Band and 0.13 dBi for the PCS Band.

The ThinkPad Z60 Series (Z61t) with Carbon Fiber Frame Laptop utilizes an inverted F antennawith a
maximum gain of -.142 dBi for the Cellular Band and 0.30 dBi for the PCS Band.
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

5.5. SOFTWARE AND FIRMWARE

The EUT islinked with Agilent Communication Test Set.

5.6. WORST-CASE CONFIGURATION AND MODE

Pre-scan was performed on RF conducted port to determine the worst-case scenario:

Avg. Qutput Power (dBm) | 99% BW (MHz) | 26 dB BW (MH?) Band edge (dBm)

Cellular Band Vid CH id CH Mid CH Low CH High CH
DRRTRC3,S02 24.38 12549 134 17915 -14.993
DRRT RC3, SO32 (H-SCH) 24.63 12638 1.39%6 -16.942 -14.463
IRRTRC3, S0 (+SCH) 2458 1279 134 17511 14684
DRRTRC3,SO6 2455 12749 139 -17216 -14.97
BVDO 2450 12519 139 -17.97 -14.897

Avg. Qutput Power dBm) | 99% BW (MHz) | 26 dB BW (MH?) Band edge (dBm)
PCSBand Md CH Mid CH vid CH Low CH High CH
DRRTRC3,S02 24.35 1253 1403 -35968 -33323
DARRT RC3, SO32 (H-SCH) 2454 1270 1419 36016 32422
IRRTRC3, S0 (+SCH) 2451 1261 141 -35.869 -3284
DARRTRC3,S05%5 2444 1263 1408 -35509 -325
EVDO 2308 1253 13H4 -36.878 -33473

Based on the above results from the different modulations, EVDO is determined to be the worst-case
scenario for fundamental ERP /EIRP measurement and radiated spurious emissions tests; and 1XRRT
RC3, SO32 (+F-SCH) to be the worst-case scenario for RF conducted band-edge and bandwidth tests.

The worst-case channel is determined as the channel with the highest output power. The highest measured
output power was at mid channel for both bands.

The laptop used in the find configuration was the ThinkPad Z60 Series (Z61m) with Metal Frame. This
worse case was determined by radiation characteristic measurements on each laptop and antenna
combination.
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REPORT NO: 06U10280-1B
EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

5.7.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description M anufacturer M oddl Serial Number FCCID
Laptop IBM ThinkPad Z61m 1S6666666XX00041 DoC
AC Adapter IBM 92P1109 550003680H DoC
1/O CABLES
I/O CABLELIST
Cable Port ## of Connector Cable Cable Remarks
No. | dentical Type Type Length
Ports
1 AC 1 US115v Un-shielded 2m NA
2 DC 1 DC Un-shielded 2m NA
TEST SETUP

The EUT isingdled inside the Laptop during tests. The EUT is linked with Agilent Communication Test

Set.
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EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

SETUP DIAGRAM FOR TESTS

LAPTOP

Wireless
Communications
Test Set

AC Adaptér

115VAC 60Hz
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REPORT NO: 06U10280-1B

EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

6. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST
Description Manufactur er Model Serial Number Cal Due
Temperature / Humidity Chamber Thermotron SE 600-10-10 8/2/1981 6/10/2006
Antenna, Bilog 30 MHz ~ 2 Ghz Sunol Sciences JB1 A121003 9/3/06
Antenng, Horn 1 ~ 18 GHz EMCO 3115 6717 4/22/07
EMI Receiver, 9 kHz ~ 2.9 GHz Agilent / HP 8542E 3942A00286 2/4/07
RF Filter Section Adgilent / HP 85420E 3705A 00256 2/4/07
Peak Power Meter Adgilent /| HP E4416A GB41291160 12/2/07
Peak / Average Power Sensor Agilent E9327A US40440755 12/2/07
Antenna, Horn 1 ~ 18 GHz EMCO 3115 6717 4/22/07
Signal Generator 2 -40 GHz R& S SMP04 DE 34210 6/2/06
Signal Generator 1024 MHz R& S SMYO01 DE 12311 5/11/07
Dipole EMCO 3121C-DB2 22435 5/7/06
2.7GHz HPF MicroTronic HPM 13194 2 CNR
1.5GHz HPF MicroTronic HPM 13195 1 CNR
Communication Test Set Agilent E5515C 91936 4/8/07
Power Splitter HP 11667B 324 CNR
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REPORT NO: 06U10280-1B

EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

7. LIMITS AND RESULTS

7.1. OCCUPIED BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the —26 dB
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum anayzer

internal —26 dB bandwidth function is utilized.

RESULTS

No non-compliance noted:

800MHz CELL CDMA Modulation

Channé Frequency Bandwidth
(MH2) (MH2)
Low 824.70 1.405
Middle 836.52 1.396
High 848.31 1.400
1900MHz PCS Modulation
Channéd Frequency Bandwidth
(MH2) (MH2)
Low 1851.25 1.403
Middle 1880.00 1.394
High 1908.75 1.394
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800MHz CELLULAR 26 dB BANDWIDTH

BANDWIDTH LOW CH

i Agilent 17:00:08 May 12, 2006

Ch Freq 824.7 MHz

Occupied Bandwidth

Atten 30 dB

. ﬁm'nwwﬂlr1-*#|,T’|I‘r"lr\h"'““ﬂr'f‘n"i‘w'waﬁh' .

Ofist l-.’ Il ..qu
166 | || 1n,i|i,,~’-a,|F I%"l I.ﬂi,lﬂl W

dB

Center 824.700 MHz
#Res BW 30 kHz
Occupied Bandwidth
1.2605 MHz

Transmit Freq Enor 10482 kHz
x dB Bandwidth 1.405 MHz*

#VBW 100 kHz

Occ BW % Pwr
x dB

Copyright 2000-2005 Agilent Technologies

Page 13 of 53

Trig  Free

)
e
Span 3 MHz
Sweep 20 ms (601 pis)

99.00 % 501
-26.00 dB

T | Sweep

Sweep Time
20.00 ms
Man

Sweep
Cont

ALto Sweep
Time

Narm Accy
Gate
aif
Gate Setup *+

Pairts

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA

DOCUMENT NO: CCSUP4031A
TEL: (408) 463-0885 FAX: (408) 463-0888

Thisreport shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10280-1B
EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

BANDWIDTH MID CH
. Agilent 20:00:51 May 12, 2006

Ch Freg 836.52 MHz

Occupied Bandwidth

%lﬂp |||"'|'f"r w \ H'f"l Mh\\';ﬂ H‘” M!b h"mr".?
IJ ;Lhrw[‘wfl ' ’*

Center 836.520 MHz
#Res BW 30 kHz

Occupied Bandwidth
1. 2638 MHz

Ref 30 dBm
#Samp
Log

10

dB/

Ofist

17.2 h
dB

#VBW 100 kHz

Qcc BW % Pwr
x dB

Transmit Freq Ener
x dB Bandwidth

ht 2000-2005 Agilent Technologies
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Video BW
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Man
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10.00000 |
Man

Auto

Auto
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Man
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BANDWIDTH HIGH CH

% Agilent 17:04:27 May 12, 2006

Ch Freq 848.31 MHz

Occupied Bandwidth
Sweep Time 20.00 ms

Rel 35 dBm Atten 30 dB

AR A
>N

€
Ofist 1
16.6
dB

Pt

Cenier 848.310 MHz
#Res BW 30 kHz

Occupied Bandwidth
1.2488 MHz

-13.716 kHz

#VBW 100 kHz
Occ BW % Pwr
x dB

Transmit Freq Enor
x dB i

Ihhi“l*hl’*ﬂfﬁ‘n"rhm ""\h"ﬂ’""\"f

Sweep 20 ms (601 pts)

T | Sweep

Sweep Time
20.00 ms
Man

Trig  Free

Sweep
Cont

Arto Sweep
Time

Marm Accy
Gate
aif

Gate Setup *+
Span 3 MHz

Pairts
EERI 601

-26.00 dB
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1900MHz PCS 26 dB BANDWIDTH

BANDWIDTH LOW CH

W Agilent 17:44:10 May 12, 2006

1.85125 GHz

Ch Freq
Occupied Bandwidth

Sweep Time 20.00 ms

Rel 30 dBm Atten 30 dB
#5amp
Log

10

dB/
Ofist
17.4
dB

'|‘*H\:”B'7‘Hh"'l)"fu""\f"f"lﬂ*'f

Center 1.851 250 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2668 MHz

4818 kHz

#VBW 100 kHz

Transmit Freq Enor
» dB Bandwidth

Copyright 2000-2005 Agilent Technologies

> iw 'r\I-*\'Ir"n]hFI'1"|l|"Pr‘\h'ﬁ'q*ﬂ[hl,‘hh'\ri,rﬁ* rMWI"Mﬁ ;

Occ BW % Pwr

T | Sweep

Sweep Time
20.00 ms
Man

Trig  Free

Sweep
Cont

ALto Sweep
Time

Narm Accy
Gate
aif

|In‘|;Jy’f‘"\in,f-f'Hnﬁltm.,.ﬂllwm.‘ On

Gate Setup *+
Span 3 MHz
Sweep 20 ms (601 pis)
Pairts
99.00 % 501

xdB -26.00dB
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BANDWIDTH MID CH
% Agilent 17:39:18 May 12, 2006 I Sweep
Sweep Time
Ch Freg 1.88 GHz Tiig  Free 20.00 ms
Occupied Bandwidth —

Sweep
Cont

Rel 30 dBm Aiten 30 dB Arto Sweep
Time

N wm‘erhwwﬂ“‘w‘MHF'I#'IWIWhﬂwm _ Norm Accy

Gate

/
E)ﬂit ,\l.“I1rIilﬂ\1ri'|'l'rh,ll",mlﬁifu)]ll-wam "wnlilwa.'fﬁhm] JJ"lf'uwl'|"""l'-l'ﬁr'i'l“' On aif

Gate Setup *+

Center 1.880 000 GHz Span 3 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 20 ms (601 pis)
Pairts

Occupied Bandwidth Oce BW % Pwr 99.00 % 601
1.2527 MHz xdB -26.00dB _—

Transmit Freq Ener 5.648 kHz

x dB Bandwidth

Copyright 2000-2005 Agilent Technologies
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BANDWIDTH HIGH CH
i Agilent 17:54:16 May 12, 2006 R T [InputOutpit

InpLt Port
R

Ch Freq 1.90875 GHz Trig  Free F

Qccupied Bandwidth _-
Sweep Time 20.00 ms

Rel 30 dBm Atten 30 dB

ol e
Bk (LR 3214 MHz IF

h vl
o g RLGnay > o

dB

Center 1.908 750 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz Sweep 20 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.2663 MHz xdB -26.00dB

Transmit Freq Enor Hz
x dB i *

Copyright 200
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006

EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720
7.2. RF POWER OUTPUT
LIMIT

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

TEST PROCEDURE

ANSI / TIA / EIA 603C Clause 2.2.17

RESULTS

No non-compliance noted.

800MHz CELL CDMA Modulation

Channd | Frequency Conducted Conducted
Peak Power Peak Power
(MH2) (dBm) (mW)
Low 824.7 28.88 772.68
Middle 836.5 28.45 699.84
High 848.3 28.22 663.74
1900MHz PCS Modulation
Channel | Frequency Conducted Conducted
Peak Power Peak Power
(MH2) (dBm) (mW)
Low 1851.25 28.75 749.89
Middle 1880.00 28.80 758.58
High 1908.75 28.20 660.69

NOTE: RBW=VBW=3MHz
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REPORT NO: 06U10280-1B
EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

800MHz CELLULLAR (RE CONDUCTED OUTPUT POWER)

OUTPUT POWER LOW CH
% Agilent 19:51:18 May 12, 2006 T

Mkr1 824.72 MHz
Rel 35 dBm #iAtien 30 dB 28.88 dBm

[+)

e

e —

M1 52
53 FC
AA
a{i):
FTun
Swp

Center §24.70 MHz Span 10 MHz

#Res BW 3 MHz #VBW 3 MHz Sweep 20 ms (601 pis)
Copyright 2000-2005 Agilent Technalt
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REPORT NO: 06U10280-1B

EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

OUTPUT POWER MID CH
1t Agilent 19:48:50 May 12, 2006

Rel 35 dBm
#Peak

Log

10

swp 836.340000 MHz
28.45 dBm

Center 836.52 MHz
#Res BW 3 MHz

Copyright 2000-2005 Agilent Technologies

T

Mkr1 836.34 MHz
28.45 dBm

Span 10 MHz

#VBW 3 MHz Sweep 20 ms (601 pis)
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

OUTPUT POWER HIGH CH
- Agilent 19:52:10 May 12, 2006 T Peak Search

Mkr1 848.36 MHz
Rel 35 dBm #iAtien 30 dB 28.22 dBm Next Peak

MNext Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Marker
swp | 848.360000 MHz
28.22 dBm

Center 848.31 MHz Span 10 MHz
#Res BW 3 MHz #VBW I MHz Sweep 20 ms (601 pts)

Copyright 2000-2005 Agilent Technologies

Mkr € CF

Mare
1ci2
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

1900MHz PCS (RF CONDUCTED OUTPUT POWER)

OUTPUT POWER LOW CH
4 Agilent 19:33:34 May 12, 2006 T | Peak Search

Mkr1 1.851 25 GHz
Rel 35 dBm #Atien 30 dB 28.75 dBm Next Peak

MNext Pk Rigrt

Next Pk Leit

Min Search

V1 52

$3 FC Pk-Pk Search
AA

al):

Fron | Marker
swp 1.851250000 GHz
28.75 dBm

Center 1.851 25 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 20 ms (601 pis)

Mkr € CF

Mare
1ci2

Copyright 2000-2005 Agilent Technol
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

OUTPUT POWER MID CH
# Agilent 19:34:37 May 12, 2006 T Peak Search
Mkr1 1.880 00 GHz

Rel 35 dBm #Alen 30 dB 28.80 dBm MNext Peak
#Peak
Log e

10 T Next Pk Rigrt
Next Pk Leit
Min Search

Pk-Pk Search

cwp |1.880000000 GHz MG ch
28.80 dBm
Maore

Center 1.880 00 GHz Span 10 MHz 1¢i2
#Res BW 3 MHz #VBW 3 MHz Sweep 20 ms (601 pis)

Copyright 2000-2005 Agilent Technologies
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REPORT NO: 06U10280-1B

EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

OUTPUT POWER HIGH CH
- Agilent 19:31:58

Rel 35 dBm

V1 52
53 FC
AA
n(i):
FTun
Swp

Center 1.908 75 GHz
#Res BW 3 MHz

Copyright 200

May 12, 2006

#iAtien 30 dB

#VBW 3 MHz
2005 Agilent Technologies

R T

Mkr1 1.908 88 GHz
28.20 dBm

Span 10 MHz
Sweep 20 ms (601 pts)
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

Cellular Output Power (ERP)

f SAreading! Ant.Pol. : SGreading: CL (Gain ERP : Limit | Margin Notes

MH:z | (dBuV/m) i (HYV) (dBm) (dB) (dBd) | (dBm) | (dBm) : (dB)
Low Channel

8147 100.2 v 158 0.5 0.0 153 335 132

8147 96.8 H 225 0.5 0.0 120 385 -16.4
Mid Channel

836.5 99.8 vV 152 0.6 0.0 246 385 -13.8

836.5 96,5 H 22.0 0.6 0.0 114 385 -17.0
High Channel

3483 100.4 vV 158 0.7 0.0 251 385 -13.3

8483 97.0 H 224 0.7 0.0 2.7 135 -16.7

NOTE: EUT tested at worst antenna position with OdBi reference dipole antenna, RBW=VBW=3MHz
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

PCS Output Power (EIRP)

f  SAreading | Ant.Pol. : SGreading: CL Gain FIRP | Limit : Margin Notes
GHz | (dBuV/m) (HV) (dBm) (dB) (dBi) | (dBm) = (dBm) : (dB)

Low Channel

1.850 1.7 v 18.7 0.9 83 161 330 -6.0

1.850 90.5 H 145 0.9 83 119 330 111

Mid Channel

1.380 91.0 v 17.9 0.9 83 153 330 17

1.880 90.3 H 155 0.9 ] 220 330 -10.1

High Channel

1.910 90.6 V 173 0.9 84 248 330 3.2

1.910 39.0 H 139 0.9 84 114 330 -11.6
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006

EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720
7.3. SPURIOUS EMISSION AT ANTENNA TERMINAL
LIMIT

§22.917 (e) and §24.238 (a) Out of band emissions. The power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by afactor of at least 43
+101log (P) dB.

TEST PROCEDURE

ANSI / TIA / EIA 603C Clause 2.2.12, FCC 22.917 (h), & FCC 24.238 (b)

RESULTS

No non-compliance noted.
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REPORT NO: 06U10280-1B

EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

800MHz CELLULAR

CELLULAR LOW CH BANDEDGE
% Agilent 20:20:43 May 12, 2006

Rel 25 dBm

Center §24.000 MHz
#Res BW 15 kHz

Copyright :

#iAtien 30 dB

Mkr1 824.000 MHz
-16.942 dBm

Auto

Span 5 MHz

#VBW 15 kHz Sweep 84.76 ms (601 pis)

2005 Agilent Technaologies
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REPORT NO: 06U10280-1B

DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

CELLULAR LOW CH SPURIOUS

w Agilent 17:13:00 May 12, 2006

T
Mkr1 6.776 GHz

Rel 35 dBm Atten 30 dB

#Peak

PrRer N Select Marker

Marker

Deta Pair

iTracking Rel)
Ref A
1

|'l..¢b‘\'\‘|kr*

. ?""‘""‘“ﬂ-\w‘*"@- | e
bbb d """“"‘I'|"“-4,«a__..«-\'-w.-h.-mwﬂ'r'w‘\‘h—p i T e

o) Span Pair
[ Span

swp 6.776000000 GHz
-29.33 dBm

Start 30 MHz

#Res BW 1 MHz

Stop 10.000 GHz
#VBW 1 MHz

Sweep 16.64 ms (601 pis)
Copyright 2000-2005 Agilent Tech
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REPORT NO: 06U10280-1B

DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

CELLULAR MID CH SPURIOUS

4 Agilent 17:09:54 May 12, 2006

=
Mkr1 6.976 GHz
Rel 35 dBm Atten 30 dB

PrRer N Select Marker

Marker

Deta Pair

| Tracking Ret)
Ref A
1

2

LT |
el
TR F i e bl

A " Y T Span Pair
'-.l""N“"‘""‘-""-v»..,.J\“"\1‘-|-v.-.ll.-.“-,.in.—‘u'-""“""-"“"J o M ““-‘M‘ p

Span
Marker

swp 6.976000000 GHz
-29.33 dBm

Start 30 MHz

#Res BW 1 MHz

Stop 10.000 GHz
#VBW 1 MHz

Sweep 16.64 ms (601 pts)
Copyright :
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DATE: MAY 23, 2006

REPORT NO: 06U10280-1B
FCCID: N7N-MC5720

EUT: Express Mini-PCl USB Wireless CDMA Modem Module

CELLULAR HIGH CH BANDEDGE

4 Agilent 17:33:13 May 12, 2006 Sweep
Mki1 849.000 MHz Sweep Time
Rel 25 dBm Atten 20 dB -14.463 dBm 84.76 ms
Sweep
Cant
.|"'-‘-a..-.l-"*--‘.<J"""h.—"‘"“'n”“'t
ALto Sweep
Time
Accy

Gate
aif

k| I|1l J'l I'.] r".
RUVLINS Gate Setup *

Sweep Time E Pairts

601

84.76 ms

Center 849.000 MHz Span 5 MHz
#Res BW 15 kHz #VBW 15 kHz Sweep 84.76 ms (601 pis)

Copyright : 2005 Agilent Technologies
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REPORT NO: 06U10280-1B

DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

CELLULAR HIGH CH SPURIOUS

w Agilent 17:08:37 May 12, 2006

T
Mkr1 7.125 GHz

Rel 35 dBm Atten 30 dB

#Peak

P T Select Marker

Marker

Deta Pair

iTracking Rel)
Ref A
S3 FC Jq“‘.“"h e '_‘.~.,,‘.‘_f,,l.‘.¢__‘.jf"’\-r4‘p,*.r.-.f‘.._v,.__".‘.?1'-.,\,,'m_,,,,_l,\.,yh""..-»,qu"
Py e e

1
4-"'2'“11}“"‘*\%.‘ ',;'u'\"'-"w‘,_.‘_‘ i

o Span Pair
Rl Span

swp 7.125000000 GHz
-29.47 dBm

Start 30 MHz
#Res BW 1 MHz

Stop 10.000 GHz
#VBW 1 MHz

Sweep 16.64 ms (601 pis)
Copyright 2000-2005 Agilent Tech
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REPORT NO: 06U10280-1B
EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

800MHz Cellular Mobile Emissions in Base Frequency Range

Emissions in Base Frequency Range
e Agilent 16:03:54 Apr 25, 2006
Mkr1 879.92 MHz
Rel -15 dBm #Atlen 0 dB -86.19 dBm
#Peak
Log
10
dB/
Ofist
6
dB

DI
-80.0
dBm

LgAv

V1 §2
53 FC

1

J-"\."»J-'-.dab‘nr.M‘-1'o'-"yv|_h'b-,-.J'-rh'».,,!,'-&u.|"l-.—ﬂ'-,4".\|'-.'f'\}',K'.-U‘l.\'»._;'-\\_.-"'-Jn,-‘-'4~\r.e.d-‘-,a-‘n«,-.-‘-h'.Tf-.-,p«,|‘u‘||'.*a,f".';N’-.Jl\l|'.-.J..;l-w,‘d‘.«,-‘\-

afi):
FTun
Swp

Start 869.00 MHz Stop 894.00 MHz

#Res BW 100 kHz #VBW 100 kHz #Sweep 6.531 s (601 pis)
No Peak Found
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DATE: MAY 23, 2006

REPORT NO: 06U10280-1B
FCCID: N7N-MC5720

EUT: Express Mini-PCl USB Wireless CDMA Modem Module

1900MHZ PCS

PCS LOW CH BANDEDGE

- Agilent 19:08:00 May 12, 2006 Sweep

Mkr1 1.850 000 GHz Sweep Time

Rel 20 dBm Atten 20 dB -35.016 dBm 84 76 ms
Auto Man

Sweep
Cont

ALto Sweep
Time
Narm Accy

Gate
aif

Gate Setup *+

e
oA
s et

'Sweep Time Poirts

601

84.76 ms

Center 1.850 000 GHz Span 5 MHz
#Res BW 15 kHz #VBW 15 kHz Sweep 84.76 ms (601 pis)

Copyright : 2005 Agilent Technologies
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REPORT NO: 06U10280-1B

DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

PCS LOW CH SPURIOUS
i Agllent 17:43:15 May 12, 2006

=
Rel 35 dBm

Marker
Mkr1 13.81 GHz
Atten 30 dB
#Peak

Select Marker
-27.80 dBm T 3y

Normal

Deta Pair
|Tracking Ref)
Ref

A
ES
N o Y g o, “W_,,.-“.r.,ﬁ
e A e AT T N
,.,_‘__,Mnudu'r.h,.'p.l oy Rt Y

o N e
Med, S
b \‘..ﬂillgr, ¥ h”l,“‘»h,ﬁﬂ

Span Pair

Start 30 MHz
#Res BW 1 MHz

Stop 20.00 GHz
#VBW 1 MHz Sweep 49.96 ms (601 pis)
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REPORT NO: 06U10280-1B

DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

PCS MID CH SPURIOUS
% Agilent 17:40:45 May 12, 2006

Rel 35 dBm Atten 30 dB

V1 52
53 FC

. H.,f"!.H.-‘i-;,._‘ W,
y - )
e shendd L .J_‘-"‘I““N i T

Marker

swp 113.810000000 GHz
-26.21 dBm

Start 30 MHz
#Res BW 1 MHz

#VBW 1 MHz
Copyright :
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-
4, L
g u,j"‘\ 4 g

T 1
4 Rl g I\'I»."11.'ar"'J.J"‘J“"-r"““'-r.ﬁ

Sweep 49.96 ms (601 pts)

=
Mkr1 13.81 GHz
-26.21 dBm

Marker

Select Marker

Deta Pair

iTracking Rel)
1 Ref A
b

Span Pair
Span

Stop 20.00 GHz
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DATE: MAY 23, 2006

REPORT NO: 06U10280-1B
FCCID: N7N-MC5720

EUT: Express Mini-PCl USB Wireless CDMA Modem Module

PCSHIGH CH BANDEDGE

- Agilent 17:52:42 May 12, 2006 Sweep

Mkr1 1.910 000 GHz Sweep Time

Rel 25 dBm Atten 20 dB -33.323 dBm 84 76 ms
Auto Man

Sweep
Cont

ALto Sweep
Time
Accy

Gate
aif

Gate Setup *+

Sweep Time T Poirts

601

84.76 ms

Center 1.910 000 GHz Span 5 MHz
#Res BW 15 kHz #VBW 15 kHz Sweep 84.76 ms (601 pis)

Copyright : 2005 Agilent Technologies
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REPORT NO: 06U10280-1B

DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

PCS HIGH CH SPURIOUS

# Agilent 17:55:20 May 12, 2006 T
Mkr1 3.82 GHz

Rel 35 dBm Atten 30 dB PR Select Marker

#Peak

Marker

Deta Pair
iTracking Rel)

Ref A
1
5
. ——_ M Al
e ) o t‘-‘+4.qu..-'r g bt M‘u_‘,_‘,.‘¢,~Jl-J.|.,
FRITNILL W0 SRR LA

iy’ | Span Pair
Span

swp +3.820000000 GHz
-29.92 dBm

Start 30 MHz
#Res BW 1 MHz

Stop 20.00 GHz
#VBW 1 MHz

Sweep 199.7 ms (601 pis)
Copyright 2000-2005 Agilent Tech
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006

EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720
7.4. FIELD STRENGTH OF SPURIOUS RADIATION
LIMIT

§22.917 (e) and §24.238 (a) Out of band emissions. The power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43
+101log (P) dB.

TEST PROCEDURE

ANSI / TIA / EIA 603C Clause 2.2.12, FCC 22.917 (h), & FCC 24.238 (b)

RESULTS

No non-compliance noted.

Note: No emissions were found within 30-1000MHz of 20dB below the system noise.
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REPORT NO: 06U10280-1B
EUT: Express Mini-PCl USB Wireless CDMA Modem Module

DATE: MAY 23, 2006
FCCID: N7N-MC5720

800MHz Band CDMA Spurious & Harmonic (ERP)

Cellukar Harmonic Substitution Measurement
Compliance Certification Services, Morgas Hill Immuanity Chamber

Company:Sierra Wireless Tnc.,

Project £:060 10280
Diate: 5142006

Test Engineer: Chin Pang
Confignraton: ELUT Onky

Mode;CDAA 1xRTT RC3

Test Equipment:

Receiving: Horn T59, Pre-amp T34, Chin SMA Cables 2 & 12 ft (Setup thiz one for testing EUT)
Substitution: Horn Tad, 6t SMA Cable Warehonse 5™: 208947 002

f | 5A reading
GHz | (dBuVim)

Ant. Pol. | 5G readiag |
(HYV) '

CL
(dB)

(Fain

(dBd)

ERP | Limit | Margin |

Low Chennel (824, TAHz)

(dBm) | (dBm) | (dB)
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

PCS Spurious & Harmonic (EIRP):

PCS Harmonic Substitetion AMeazarement
Compliance Certification Services, Morgan Hill Immunity Chamber

Company:Sierra Wireless Inc,
Project #:060 10282

Date: 5142006

Taxzt Enginacr:Chin Pang
Configuration:EUT Onuly
Mode: CDALA 1xRTT

Test Fguipment:
Receiving: Horn T39, Pre-amp T34, and Chin 3MA Cables 2 & 11 It (Setup this one for testing EUT)
Substitution: Horn T60, and 6t 5MA Cable Warehouse 5/: 208947 002

5A reading 3G reading CL Grain ETRP | Limit
(dBuV /) @By | (B} | (dBm) | (dBm)

Note: No other emisnons were detected above the system noise foar.
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REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

7.5. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criterialisted in Table 1 shall be used to evaluate the environmenta 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 FERMISSIELE EXPOSURE (MPE)

. Electric fiald Magnstic fisld . . :
Frequency rangs Power density Bveraging time
iMHz) Sﬁ:ﬁ.ﬁ:}“ sﬁ:’j"}rﬁ?‘h (W iemz) iminutzs)
(A} Limits for OccupationaliContrelled Exposures
DL3-30 e e 614 1.63 *(100) 3]
3030 L 1842F 4. 80F *[a00E) [i]
a0=200 ... G1.4 0163 1.0 G
(B} Limits for General Population/Uncontrolled Exposure
D313 e G614 1.63 *(100) 20
{ e 2245 2.19% 180 20
TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MFPE)—Continued
. Electric fisld Magnetic fisld . . :
Frequency rangs Fower densit Bvemaging time
T e E‘tcﬁ!.‘n‘?ﬂl“ Eﬁ:’j“r"rﬁlﬁ'h (mWioma) (rinUioe)
AR s s i o a8 £ 278 0.073 0.2 a0
3001500 il frEo0 20
1500-100,000 ... 1.0 20

f = frequency in MHz

* = Plans-wave equivalant power density

NGTE 1 TO TaBLE 1: Oecupational/controlled limits apply in situations in which persons are exposed as a consequenca of thair
employment provided thoss persons are fulli,' awara of the potential for exposure and can exercise conirol over their exposurs.
Limits for occu pationalicontrolled exposure also apply in situations when an individual is transient through a location where ocou-
paticnalicontralled limits apply provided he or she is made aware of the potential for exposura,

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 or can nol exerciss control ower their exposurs.

Page 43 of 53

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUPAG31A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0388

Thisreport shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10280-1B DATE: MAY 23, 2006
EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720

CALCULATIONS

Given
E=0B0*P*G)/d
and
S=E"2/3770
where
E = Fed Strength in VVoltsmeter
P = Power in Watts
G = Numeric antenna gain
d = Digtance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
vaiablesyidds.
d =0((30* P* G) /(3770* 9))

Changing to units of Power to mW and Distance to cm, using:
P (mwW) = P (W) / 1000 and
d (cm) =100 * d (m)
yieds
d=100* O((30* (P/1000) * G) /(3770 * S))
d=0282* O(P*G/Y9
where
d = distancein cm
P = Power in mwW
G = Numeric antenna gain
S = Power Dengty in mW/cnm2

Substituting the logarithmic form of power and gain using:

P (mw) =10~ (P (dBm)/ 10) and

G (numeric) = 10 (G (dBi) / 10)
yields

d=0282* 10" ((P+G)/20)/OS Equation (1)
where

d = MPE distance in cm

P = Power indBm

G =AntennaGain in dBi

S = Power Dengity Limit in mW/cm"2

Equation (1) and the measured pesk power is used to calculate the MPE distance.
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LIMITS

From 81.1310 Table 1 (B), S= 1.0 mW/cm"2

RESULTS

No non-compliance noted: (M PE distance equals 20 cm)

NOTE: For mobile o fixed location transmitters, the minimum separation distance is 20 cm, even if

caculations indicate that the MPE distance would be less.

Mode MPE Output Antenna Power
Distance Power Gain Density
(cm) (dBm) (dBi) (mW/cm”"2)
800MHz Célllar 20.0 28.88 5.10 0.497
1900 MHz PCS 20.0 28.80 4.15 0.392
Page 45 of 53

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA
Thisreport shall not be reproduced except in full, without the written approval of CCS.

DOCUMENT NO: CCSUPAG31A

TEL: (408) 463-0885 FAX: (408) 463-0888




REPORT NO: 06U10280-1B DATE: MAY 23, 2006

EUT: Express Mini-PCl USB Wiredess CDMA Modem Module FCC ID: N7TN-MC5720
7.6. FREQUENCY STABILITY
LIMIT

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

For Mobile devices operating in the 824 to 849 MHz band at a power level less than or equal to 3 Waits,
the limit specified in Table C-1is +/- 2.5 ppm.

§24.235 The frequency stability shall be sufficient to ensure that the fundamental emission stays within
the authorized frequency block.

TEST PROCEDURE

ANSI / TIA / EIA 603C Clause 2.3.1 and 2.3.2

RESULTS

No non-compliance noted.
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800MHz CELLULAR —MID CHANNEL

Reference Frequency: Cellular Mid Channel 835.843716MHz @ 20*C

Limit: to stay +- 2.5 ppm = 2089.563 Hz
Power Supply Environment Freguency Deviation Measureed with Time Elapse
(vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
3.60 50 835.825028 0.266 2.5
3.60 40 835.825215 0.042 2.5
3.60 30 835.825092 0.189 2.5
3.60 20 835.825250 0 25
3.60 10 835.825005 0.293 25
3.60 0 835.824988 0.313 25
3.60 -10 835.825202 0.057 25
3.60 -20 835.825239 0.013 2.5
3.60 -30 835.825322 -0.086 2.5

Reference Frequency: Cellular Mid Channel 835.839966MHz @ 20*C

Limit: to stay +- 2.5 ppm = 2089.563 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
3.60 20 835.825250 0 2.5
3.4 (end point) 20 835.825056 0.232 2.5
3.5 20 835.825226 0.029 2.5
4.14 20 835.825330 -0.096 2.5
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1900MHz PCS— MID CHANNEL

Reference Frequency: PCS Mid Channel 1880.000030MHz @ 20*C

Limit: within the authorized block or +- 2.5 ppm = 4698.273 Hz

Power Supply Environment Freqguency Deviation Measureed with Time Elapse
(vVdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
3.60 50 1879.309303 -0.120 2.5
3.60 40 1879.308929 0.079 25
3.60 30 1879.309022 0.029 25
3.60 20 1879.309077 0 25
3.60 10 1879.309913 -0.445 25
3.60 0 1879.309036 0.022 25
3.60 -10 1879.309152 -0.040 25
3.60 -20 1879.309199 -0.065 2.5
3.60 -30 1879.309214 -0.073 2.5

Reference Frequency: PCS Mid Channel 1880.000030MHz @ 20*C

Limit: within the authorized block or +- 2.5 ppm = 4698.273 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHZz) Delta (ppm) Limit (ppm)
3.60 20 1879.309077 0 2.5
3.4 (end point) 20 1879.308066 0.538 2.5
35 20 1879.309123 -0.024 2.5
4.14 20 1879.309737 -0.351 2.5
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