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1 Introduction and Purpose

This document provides the MC8781 wireless modem test data for the FCC and Industry
Canada certifications. The tests included in this report are limited to all conducted tests
required. The radiated tests were performed at an external test facility.

2 Test Summary

FCC RULE DESCRIPTION OF TEST RESULT PAGE
2.1046 RF Power Output Complies 5
2.1049 Occupied Bandwidth Complies 8

2.1051, 22.901(d) | Out of Band Emissions at Antenna Complies 19
22.917,24.238(a) | Terminals
FCC part 22H/24E | Block Edge Requirements Complies 56
2.1053 Field Strength of Spurious Radiation Complies See CCS
Report
2.1055 Frequency Stability versus Temperature | Complies 63
2.1055 Frequency Stability versus Voltage Complies 66

The tests described in this report were performed by Mr. Philip Wright at:

Sierra Wireless, Inc.
13811 Wireless Way
Richmond, B.C. V6V 3A4

Canada

© 2007 Sierra Wireless, Inc.

The contents of this page are subject to the confidentiality information on page one.




SIERRA WIRELESS, INC.

| FCC Part 22 & 24 Test Report | MC8781 | Apr 18,2007 | Page4 of 67 |

3 Description of Equipment Under Test

The Sierra Wireless Inc. model MC8781 is a multi-band wireless modem operating on
the GSM/GPRS/EDGE/UMTS network. In the US and Canada, only cellular and PCS
bands are used for GSM/GPRS/UMTS operation, so this test report only contains data for
these two bands (850MHz and 1900MHz).

4 RF Power Output
FCC 2.1046

4.1 Test Procedure

The transmitter output was connected to a Rohde & Schwarz CMU200 Test Set and
configured to operate at maximum power in a call. The power was measured using the
spectrum analyzer at three equally spaced operating frequencies for each band. The
RBW was set to 300 KHz for the GSM and EDGE measurements, and SMHz for the
WCDMA measurements. The spectrum analyzer was set to measure the RF output
power with the cable and coupler losses accounted for.

Test Setup

Control Computer

— Agilent

Interface DUT Directional E4440A
Board Coupler Spectrum
Analyzer

DC Power Power Meter CMU200
Supply (for trigger) Test Set

© 2007 Sierra Wireless, Inc.
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4.2 Test Equipment
Instrument List
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 836766/030 N/A
Spectrum Analyzer | Agilent PSA E4440A US41421268 Mar. 1, 2007
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built Minnow N/A N/A
Directional Coupler | Mini-Circuits ZA3PD-2 N/A N/A
4.3 Test Results GSM/EDGE
Frequency Power (dBm)
(MHz) Channel GMSK Mode 8-PSK Mode
824.2 128 31.8 27.0
836.6 190 31.8 27.0
848.8 251 31.9 27.1
1850.2 512 28.7 25.9
1880.0 661 28.7 25.9
1909.8 810 28.8 25.9
4.4 Test Results UMTS
Frequency RMS Power (dBm)
(MHz) Channel WCDMA Mode HSDPA Mode
826.4 4132 22.5 22.6
836.4 4182 22.6 22.5
846.6 4233 22.7 22.6
1852.4 9262 22.4 22.7
1880.0 9400 22.4 22.6
1907.5 9538 22.4 22.6
Frequency Peak Power (dBm)
(MHz) Channel WCDMA Mode HSDPA Mode
826.4 4132 25.9 25.8
836.4 4182 25.8 26.1
846.6 4233 25.8 26.1
1852.4 9262 25.9 25.7
1880.0 9400 25.9 25.9
1907.5 9538 25.9 25.9

The contents of this page are subject to the confidentiality information on page one.
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4.5 Test Settings for UMTS Mode on the CMU200

UE Power Control Settings
Maximum allowable UE-Power = 24.0 dBm
UL Target Power = 24.0 dBm

Node B Settings

Primary Scrambling Code =9

Output Channel Power = -51.7 dBm
OCNS = Off

Total Output Power (Ior+loc) = -51.7 dBm

RMC Settings
Reference Channel Type: 12.2 kbps Downlink/Uplink DL DTCH Transport Format: 12.2

kbps DL Resources in Use: 100 % UL CRC (Sym. Loop Mode 2): Off Test Mode: Loop
Mode 2 Channel Data Source DTCH: PRBS9

Voice Settings
Voice Source: Echo

Loopback Type: Off

Adaptive Multirate Settings
Active Code Set: Selection A
Codec Mode: 12.2 kbps

Signaling RAB Settings
SRB Cell DCH: 3.4 kbps

BS Down Link Physical Channels Settings
JTor =-51.7dBm

P-CPICH =-3.3dB

P-SCH =-8.3dB

S-SCH =-8.3dB

P-CCPCH =-5.3dB

S-CCPCH =-5.3dB

S-CCPCH Channel Code =2

PICH =-8.3dB

PICH Channel Code = 3

AICH =-8.3dB

AICH Channel Code = 6

DPDCH =-10.3dB

DPDCH Channel Code = 96

Power Offset (DPCCH/DPDCH) = 0.0 dB
DL DPCH Timing Offset =0

© 2007 Sierra Wireless, Inc.
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Secondary Scrambling Code =0
Secondary Scrambling Code (HSDPA) =0
HSDPA Channels = Off

TPC Settings

Algorithm = 2

TPC Step Size = 1dB

TPC Pattern Setup = Set 1 (All 1, after linked to get maximum power)

HSDPA Mode Settings:

Network Settings
Packet Switched Domain = ON

HSDPA Test Mode Settings
Radiobearer Setup = RMC 12.2 kbps + HSPDA
RMC Test Loop = Loop Mode 1 RLC TM

HSDPA HS-DSCH Settings

Data Pattern = PRBS9

Force NACK = Off

CQI Feedback Cycle = 4 ms

UE Category = 12

Channel Configuration Type = Fixed Reference Channel

Fixed Reference Channel Settings
H-Set Selection = H-Set 5 QPSK
RV Coding Sequence = {0,2,5,6}

The EUT is calibrated to the same power level for both UMTS and HSDPA modes, and
in both modes the EUT uses the same modulation for transmitting, so only one mode was
tested. In this report, all WCDMA test data were collected in the UMTS mode.

5  Occupied Bandwidth
FCC 2.1049

5.1 Test Procedure

The transmitter output was connected to a calibrated coaxial cable and coupler, the other
end of which was connected to a spectrum analyzer. The occupied bandwidth (defined as
the 99% Power Bandwidth) was measured with the spectrum analyzer at the 3
frequencies in each band. The —26dB bandwidth was also measured and recorded.

© 2007 Sierra Wireless, Inc.
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Test Setup
| Control H
Agilent
Interface DUT Diéecti?nal siiﬁr?ﬁw
Board oupler Analyzer
DC Power Power Meter CMU200
Supply (for trigger) Test Set

5.2 Test Results

The performance of the GSM 850 MHz cellular band is shown in plots 5.3.1 to 5.3.6.
Performance of the GSM 1900 MHz PCS band is shown in plots 5.3.7 to 5.3.12.
Performance of the UMTS 850 cellular band is shown in plots 5.3.13 to 5.3.15
Performance of the UMTS 1900 PCS band is shown in plots 5.3.16 to 5.3.18

Frequency (MHz) 99% Occupied Bandwidth (kHz) -26dBc Occupied Bandwidth (kHz)
Channel | GMSK Mode | 8-PSK Mode GMSK Mode 8-PSK Mode
824.2 128 244 31 245.57 311.19 310.68
836.6 190 244 .92 242.74 314.82 304.7
848.8 251 242.56 247.27 314 301.02
1850.2 512 24412 246.45 323.57 308.68
1880.0 661 241.84 241.23 313.9 305.2
1909.8 810 241.62 245.83 315.7 304.17
Frequency (MHz) | Channel | 99% Occupied Bandwidth (MHz) | -26dBc Occupied Bandwidth (MHz)
826.4 4132 4.1642 4.626
836.4 4182 4.1680 4.621
846.6 4233 4.1697 4.629
18524 9262 4.1590 4.618
1880.0 9400 4.1762 4.626
1907.5 9538 4.1720 4.630
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5.3 Test Plots

5.3.1) GMSK Occupied Bandwidth, Low channel 128, 824.2 MHz, 99% bandwidth
% Agilent 14:23:36 20 Mar 2067 L

Ref 28 dBm #Atten 50 dB

#Peak
o [Center |

8242000000 Mz L,

égx B h
gfést _)f ”\»\(_
dB N bt

Nl ™,
"

wﬁ

#PAyg ot

ML S2
Center 824,280 MHz b Span 1 MHz
#Res BH 3 kHz #/BH 3 kHz Sweep 669.9 ms (601 ptsy

Occupied Bandwidth Occ BH % Pur  99.00 7
244.3089 kHz ® B -26.00 dB

Transmit Freq Error  323.825 Hz
Occupied Bandwidth 311.192 kHz

5.3.2) GMSK Occupied Bandwidth, Mid channel 190, 836.6 MHz, 99% bandwidth
% Agilent 14:24:49 26 Mar 2067 L

Ref 30 dBn sfitten 50 dB
*Peak [Canter | il

15 |836.6000000 MHz| ol |
dB/ o

i >y i
&8 wid LW
I ",
i =
#PAvg WM m%\*\m_rml

g";

ML S2
Center 836.600 MHz " Span 1 MHz
#Res BH 3 kHz #BH 3 kHz Sweep 6699 ms (6E1 pts)

Occupied Bandwidth Occ BH % Pur  99.00 /
244.9245 kHz x dB  -26.00 dB

Transmit Freq Error 142,188 Hz
Occupied Bandwidth 314,828 kHz
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5.3.3) GMSK Occupied Bandwidth, High channel 251, 848.8 MHz, 99% bandwidth
W Agilent 14:25:54 20 Mar 2007

Ref 38

dBm

#Atten SO

dB

R

#Peak

Log
14

>

dB/

Dffst

il

"‘.\(—

6.9
dB

/

i

[+,

.gvnww r

NMMA

#PAyvy

ML 52

Center

£45.800 MHz

#Res BH 3 kHz

Occupied Bandwidth
2425539 kHz

Transmit Freq Error
Occupied Bandwidth

5.3.4) 8-PSK Occupied Bandwidth, Low channel 128, 824.2 MHz, 99% bandwidth
- Agilent 13:56:45 20 Mar 2097

Ref 38

dBm

-468.721 Hz
313.993 kHz

#WBH 3 kHz

#Atten 5@ JB

Occ BH % Pwr
% dB

Sweep 6699

L

Span 1 MHz
ms (GA1 pts)

99.00 7
-26.88 dB

#Peak
Log
18
dB/

RBW_|

3.0 kHz

LTl e

o]

Offst

6.9
dB

5/
/

T

" o~

#PAvg

ML S2

Center
#Res B

524.200 MHz
W3 kHz

Occupied Bandwidth
2455652 kHz

Transmit Freq Error
Occupied Bandwidth

-1.824 kHz
318.679 kHz

#4BW 3 kHz

r
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5.3.5) 8-PSK Occupied Bandwidth, Mid channel 190, 836.6 MHz, 99% bandwidth
¥ Agilent 14:17:15 20 Mar 2007 L
Ref 30 dBm #Atten 50 dB
fgsak Center |
10 |836.0000000 MHz e o
dB/ & i
Offst Ny e
6.9
dB ! 4
A AN
R N,
R T T

WPhvg e i

ML $2

Center 836.608 MHz " Span 1 MHz

#Res BH 3 kHz #+YBH 3 kHz Sweep 6699 ms (6A1 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7

242.7415 kHz % dB -26.00 dB

Transmit Freq Error  -743.875 Hz
Occupied Bandwuidth 304,696 kHz

5.3.6) 8-PSK Occupied Bandwidth, High channel 251, 848.8 MHz, 99% bandwidth
3 Agilent 14:19:32 20 Mar 2067 L

Ref 3@ dBm #Atten 58 dB

vk [Center |
10 |848.8000000 MHz ‘.HWMW
dB/ & ks

0ffst 5/ <
f i

5.9
dB .
¥ Ly
. WMM, T M,
MWW i w"r\-k\

#PAvy

M1 52
Center 848860 MHz - Span 1 MHz
#Res BW 3 kHz #UBH 3 kHz Sweep 669.9 ms (BO1 pts)

Occupied Bandwidth Occ BH % Par  99.00 7
247.2732 kHz x dB —26.00 dB

Transmit Freq Error  -1.935 kHz
% dB Bandwidth 361.819 kHz
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5.3.7) GMSK Occupied Bandwidth, PCS Low channel 512, 1850.2 MHz, 99%
bandwidth
2 Agilent 14:32:11 20 Mar 2067 L

Ref 30 dBm sfitten 50 dB
ngak Center |
19 |1.850200000 GHz i
4B/ hal &
- - e
dB LAt kb b

o T

i A Nh“““'\'wm
#FAvg ‘w‘r‘*nf““"'ww J'h“\"‘ua.h'mﬁv

Ml 52
Center 1,550 288 GHz - Span 1 MHz
#Res BH 3 kHz #BEH 3 kHz Sweep 669.9 ms (6B1 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
244.1151 kHz % dB  -26.00 dB

Transmit Freq Error  -1.221 kHz
% ¢B Bandwidth 323.568 kHz

5.3.8) GMSK Occupied Bandwidth, PCS Middle channel 661, 1880.0 MHz, 99%
bandwidth

¥ Agilent 14:34:53 20 Mar 2067 L
Ref 38 dBm #Atten 58 dB
#Peak
Lag R
10 T I
dB/ hd i
0ffst 57 e
7.3
dB M »fﬂv \m .»"\N
v N
|

#PAvg m‘hulﬂWM
M1 §2
Center 1880 006 GHz Span 1 MHz
#Res BH 3 kHz #YBW 3 kHz Sweep 669.9 ms (601 pts)
Occupied Bandwidth Occ BN % PWr  99.00 7

2418387 kHz X dB 26,00 cB

Transmit Freq Error  -1.178 kHz
% dB Bandwidth 313.980 kHz
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5.3.9) GMSK Occupied Bandwidth, PCS High channel 810, 1909.8 MHz, 99%
bandwidth

% Agilent 14:36:46 20 Mar 2007 L
Ref 30 dBm #Atten 50 dB
fggeak Center | .
16 |1.909800000 GHz |
dB/ hal i
0ffst '
7.3 >/ e
db k! L
f.a/ Ty
N "W

#PAvg HW"LIMNM Wm .-",J'\.
ML 2
Center 1.909 8008 GHz - Span 1 MHz
#Res BH 3 kHz #YBW 3 kHz Sweep 6699 ms (601 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 7

241.6235 kHz x B -26.00 db

Transmit Freq Error  -1.417 kHz
Occupied Bandwidth 315.689 kHz

5.3.10) 8-PSK Occupied Bandwidth, PCS Low channel 512, 1850.2 MHz, 99%

bandwidth
% Agilent 15:06:12 26 Mar 2067 L

Ref 38 dBm #Atten 50 dB
#Peak

Log

18 Aprsbybibbe s,
dB/ heatl [

s . e
dB

L !
WPl D i

M1 52
Center 1.850 208 GHz - Span 1 MHz
#Res BH 3 kHz #YBW 3 kHz Sweep 6699 ms (601 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
246.4457 kHz x dB -26.00 dB

Occupied Bandwidth -982.882 Hz
% ¢B Bandwidth 303,675 kHz
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5.3.11) 8-PSK Occupied Bandwidth, PCS Middle channel 661, 1880.0 MHz, 99%

bandwidth
¥ Agilent 15:07:28 26 Mar 2067 L

Ref 30 dBm sftten 50 dB
fggeak Center |
10 11.880000000 GHz bty
4B/ ol ©
Offst Nl N,

i N

7.3
dB
A7) L oy
1o T
T T

#PAvyg

M1 52
Center 1.880 808 GHz - Span 1 MHz
#Res BH 3 kHz #YBW 3 kHz Sweep 6699 ms (601 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
241.2264 kHz x dB -26.00 dB

Transmit Freq Error  -1.042 kHz
Occupied Bandwidth 305.195 kHz

5.3.12) 8-PSK Occupied Bandwidth, PCS High channel 810, 1909.8 MHz, 99%

bandwidth
% Agilent 15:03:36 26 Mar 2067 L

Ref 38 dBn #Atten 50 dB
fggeak Center |
10 |1.999800000 GHz s b
dB/ N o
Offst N e
dB ! ™

WY T
L N
Phvg WW %Mm .

M1 52
Center 1.909 8008 GHz - Span 1 MHz
#Res BH 3 kHz #YBW 3 kHz Sweep 6699 ms (601 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
245.8342 kHz x dB -26.00 dB

Transmit Freq Error  -1.829 kHz
Occupied Bandwidth 304178 kHz
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5.3.13) WCDMA Occupied Bandwidth, Cellular Low channel 4132, 826.4 MHz,

99% bandwidth
% Agilent 15:36:19 20 Mar 2007 L

Ref 38 dBm #Atten 48 dB
#Peak
Log

16 " " . 4 s,
dB/ ¢ e
Offst "
.9
dB

W+
T

#PAvyg

M1 52
Center 826.4800 MHz Span 7.5 MHz
#Res BH 38 kHz YBH 3688 kHz Sweep 7.72 ms (BB1 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
4.1642 MHz x dB  -26.00 dB

Transmit Freq Error  -35.371 Hz
% ¢B Bandwidth 4526 MHz

5.3.14) WCDMA Occupied Bandwidth, Cellular Middle channel 4182, 836.4 MHz,

99% bandwidth
% Agilent 15:39:16 20 Mar 2007 L

Ref 30 dBm #Atten 48 dB
#Peak
Log

16 " At & i

dB/ o e
Offst
6.9

dB /

b

\I(—

#PAvyg

M1 52
Center 836.400 MHz Span 7.5 MHz
#Res BH 38 kHz YBH 3688 kHz Sweep 7.72 ms (BB1 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
4.1680 MHz % dB  —26.00 dB

Transmit Freq Error  12.155 kHz
% ¢B Bandwidth 4521 MHz
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5.3.15) WCDMA Occupied Bandwidth, Cellular High channel 4233, 846.6 MHz,

% Agilent 15:41:22 28 Mar 2887

Ref 38 dBm

99% bandwidth

#Atten 48 dB

L

#Peak

Log
16

dB/

ol

Offst

6.9
dB

b

\(—

#PAvyg

M1 S2

Center 546.680
#Res BH 30 kHz

MHz

Occupied Bandwidth

4,1697 MHz

Transmit Freq Error
% dB Bandwuidth

VBH 388 kHz

-11.378& kHz

4.629 MHz

Span 7.5 MHz
Sweep 7.72 ms (601 pts)

Occ BH % Pwr 99.00 ¥
% dB -26.00 dB

5.3.16) WCDMA Occupied Bandwidth, PCS Low channel 9262, 1852.4 MHz, 99%

bandwidth

% Agilent 15:43:22 28 Mar 2887

Ref 38 dBm

#Atten 48 dB

L

#Peak

Log

L

18
dB/

T

Dffst

73
dB

#PAvyg

M1 S2

Center 1.852 4
#Res BH 30 kHz

@ GHz

Occupied Bandwidth

4,1590 MHz

Transmit Freq Error
% dB Bandwuidth

6.567 kHz
4.618 MHz

VBH 388 kHz

Span 7.5 MHz
Sweep 7.72 ms (601 pts)

Occ BH % Pwr 99.00 ¥
% dB -26.00 dB
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5.3.17) WCDMA Occupied Bandwidth, PCS Middle channel 9400, 1880 MHz,

99% bandwidth
% Agilent 15:50:41 20 Mar 2007 L

Ref 38 dBm #Atten 48 dB
#Peak
Log

1@ ™ umd A rey
dB/ > e

Dffst

73
dB > | €

#PAvyg

M1 52
Center 1.880 808 GHz Span 7.5 MHz
#Res BH 38 kHz YBH 3688 kHz Sweep 7.72 ms (BB1 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
41762 MHz % dB  —26.00 dB

Transmit Freq Error  -193.668 Hz
% ¢B Bandwidth 4526 MHz

5.3.18) WCDMA Occupied Bandwidth, PCS High channel 9538, 1907.6 MHz,

99% bandwidth
- Agilent 15:51:59 20 Mar 2007 L
Ref 30 dBm #Atten 40 dB
#Peak
Log
1@ e ] .y AN
4B/ & e
Offst
73
dB > | <€
«\J’v“/\f \‘,mem
#PAvy
Ml 52
Start 1.9@3 850 GHz Stop 1,911 350 GHz
#Res BH 368 kHz YBH 360 kHz Sweep 7.72 ms (GA1 pts)
Occupied Bandwidth Occ BH % Pur  99.80 7
41720 MHz * dB  -26.00 JB

Transmit Freq Error  -15.214 kHz
% dB Bandwidth 4,630 MHz
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6 Out of Band Emissions at Antenna Terminals
FCC 22.901(d), 22.917, 24.238(a)

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, in this case, -13dBm.

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. The
measurement cable path loss at 20GHz (including an attenuator) was 10dB (7dB at lower
frequencies). The larger path loss of 10dB was used for all measurements to be
conservative. Multiple sweeps were recorded in maximum hold mode using a peak
detector to ensure that the worst-case emissions were caught.

Test Setup
Control H
Agilent
Interface putr VW E4440A
Spectrum
Board 6dB Analyzer
attenuator
DC Power
Supply
6.2 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 836766/030 N/A
Spectrum Analyzer | Agilent PSA E4440A US41421268 Mar. 1, 2007
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built Minnow N/A N/A
Directional Coupler | Mini-Circuits ZA3PD-2 N/A N/A
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6.3 Test Results

Refer to the following plots.
® Cellular Band

Plot Number Description
64.1-64.3 GMSK Mode, Low channel, 824.20 MHz
6.4.4-6.4.6 GMSK Mode, Middle Channel, 836.6 MHz
64.7-6.49 GMSK Mode, High Channel, 848.8 MHz
6.4.10-6.4.12 8-PSK Mode, Low channel, 824.20 MHz
6.4.13-6.4.15 8-PSK Mode, Middle Channel, 836.6 MHz
6.4.16 - 6.4.18 8-PSK Mode, High Channel, 848.8 MHz
e PCS Band
Plot Number Description
6.4.19 - 6.4.21 GMSK Mode, Low Channel, 1850.2 MHz
6.4.22 -6.4.24 GMSK Mode, Middle Channel, 1880.0 MHz
6.4.25-6.4.27 GMSK Mode, High Channel, 1909.8 MHz
6.4.28 — 6.4.30 8-PSK, Mode, Low Channel, 1850.2 MHz
6.4.31 -6.4.33 8-PSK Mode, Middle Channel, 1880.0 MHz
6.4.34 - 6.4.36 8-PSK Mode, High Channel, 1909.8 MHz
e UMTS Cellular Band
Plot Number Description
6.4.37 - 6.4.39 WCDMA Mode, Low Channel, 826.4 MHz
6.4.40 - 6.4.42 WCDMA Mode, Middle Channel, 836.4 MHz
6.4.43 —6.4.45 WCDMA Mode, High Channel, 846.6 MHz
e UMTS PCS Band
Plot Number Description
6.4.46 — 6.4.48 WCDMA Mode, Low Channel, 1852.4 MHz
6.4.49 - 6.4.51 WCDMA Mode, Middle Channel, 1880.0 MHz
6.4.52 - 6.4.54 WCDMA Mode, High Channel, 1907.6 MHz
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These plots show that the conducted emission limits requirements are met.

6.4 Test Plots

Plot 6.4.1) Out of Band Emissions at Antenna Terminals

GMSK, Low channel 128, 824.200 MHz, 1 MHz to 1 GHz
% Agilent 17:04:28 20 Mar 2007

Ref 48 dBm

#Atten 48 dB

L

#Peak
Log

18
dB/

DOC Coupled

Offst
18
dB

-13.8

dBm
#PAvyg

M1 S2

53 FC

E(th
FTun

oHp Frncimgh, s

R U | ST SO I——

Center 588.5 MHz
#Res BH 100 kHz

#YBH 180 kHz

Span 999 MHz
Sweep 120.5 ms (601 pts)

Plot 6.4.2) Out of Band Emissions at Antenna Terminals

GMSK, Low channel, 824.200 MHz, TX signal +/- 20 MHz
# Agilent 10:08:23 21 Mar 2007

Ref 48 dBm

#Atten 48 dB

L

#Peak
Log

18
dB/

Dffst
18
dB

-13.9

dBm
#PAvg

Ml S2

53 FC

£{f)
FTun

s

N

SHD L im ot i

Center 824,28 MHz
#Res BH 168 kHz

#UBH 108 kHz

Span 48 MHz
Sweep 4.84 ms (681 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.3) Out of Band Emissions at Antenna Terminals
GMSK, Low channel 128, 824.200 MHz, 1 GHz to 20 GHz
¥ Agilent 13:39:55 3 Apr 2067 L

Mkr3 9.88 GHz
Ref 38 dBm Atten 38 dBE -39.51 dBm

*eak [Display Ling
10 —13.00 dBm

|
4
%
?
i
:

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)

Cellular Harmonics for | Level (dBm)
Ch. 128 (824.2 MHz)

Second -31 dBm
Third -33 dBm
All others < -30dBm up to 20GHz
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Plot 6.4.4) Out of Band Emissions at Antenna Terminals

GMSK, Mid Channel 190, 836.6 MHz, 1 MHz to 1 GHz
% Agilent 17:65:30 20 Mar 2007 L

Ref 48 dBm #Atten 48 dB
#Peak
Log
16
dB/ DOC Coupled

LI TV FSSURYSTS TSTYN FERSEETI WU S AR VT N | AP S

Center 5805 MHz Span 999 MHz
#Res BH 180 kHz #\/BH 108 kHz Sweep 1205 ms (601 pts)

Plot 6.4.5) Out of Band Emissions at Antenna Terminals

GMSK, Mid Channel 190, 836.6 MHz, TX signal +/- 20 MHz
¥ Agilent 18:62:34 21 Mar 2067 L

Reft 4@ dBm #Atten 460 dB
#Peak
Log
18
dB/
Dffst

LU PVRPYN R N Wy YA b i o S i i
Center 836.60 MHz Span 48 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 4.84 ms (661 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.6) Out of Band Emissions at Antenna Terminals
GMSK, Mid Channel 190, 836.6 MHz, 1 GHz to 20 GHz
¥ Agilent 13:47:26 3 Apr 2067 L

Mkr3 9.88 GHz
Ref 38 dBm Atten 38 dBE —48.26 dBm

*eak [Display Ling
10 —13.00 dBm

=
—
o
B8]
Lo

o
]
m
(o]

= 1

£0F): LB v e oL B Aottt g

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 190 (836.6 MHz)

Second -31 dBm
Third -34 dBm
All others < -30dBm up to 20GHz
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Plot 6.4.7) Out of Band Emissions at Antenna Terminals

GMSK, High Channel 251, 848.8 MHz, 1 MHz to 1 GHz
% Agilent 17:06:27 20 Mar 2007 L

Ref 48 dBm #Atten 48 dB
#Peak

Log
16
dB/ DC Coupled

SHp TR U UV NRORY NPA AP ONTOR ASPPURH PSSR SOYS APV LT ST

Center 5805 MHz Span 999 MHz
#Res BH 180 kHz #\/BH 108 kHz Sweep 1205 ms (601 pts)

Plot 6.4.8) Out of Band Emissions at Antenna Terminals

GMSK, High Channel 251, 848.8 MHz, TX signal +/- 20 MHz
¥ Agilent 18:63:44 21 Mar 2067 L

Reft 4@ dBm #Atten 460 dB
#Peak
Log
18
dB/
Dffst

£ofn
FTun )

Center 848.80 MHz Span 48 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 4.84 ms (661 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.9) Out of Band Emissions at Antenna Terminals
GMSK, High Channel 251, 848.8 MHz, 1 GHz to 20 GHz
¥ Agilent 13:48:38 3 Apr 2067 L

Mkrz 2.55 GHz
Ref 38 dBm Atten 38 dBE -35.89 dBm

*eak [Display Ling
10 —13.00 dBm

33 FC I z
Iy WES,
£(f) M\-«I l’%“\-«\w e

Po
| -

Pl ot Ll o ) Y e T

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 251 (848.8 MHz)

Second -32 dBm
Third -35 dBm
All others < -30dBm up to 20GHz

© 2007 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.



SIERRA WIRELESS, INC.

| FCC Part 22 & 24 Test Report | MC8781 | Apr 18,2007 | Page 26 of 67 |

Plot 6.4.10) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 824.200 MHz, 1 MHz to 1 GHz
% Agilent 16:58:26 20 Mar 2007 L

Ref 48 dBm #Atten 48 dB
#Peak
Log
16
dB/ DOC Coupled

oHp bttt b M WWWWWMWW‘MJ WMMM

Center 5805 MHz Span 999 MHz
#Res BH 180 kHz #\/BH 108 kHz Sweep 1205 ms (601 pts)

Plot 6.4.11) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel 128, 824.200 MHz, TX signal +/- 20 MHz
¥ Agilent 18:66:18 21 Mar 2067 L

Reft 4@ dBm #Atten 460 dB
#Peak
Log
18
dB/
Dffst

£ofn
FTun

LU PR WAV AV IR P R W Mo P A e o
Center 824.20 MHz Span 48 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 4.84 ms (661 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.12) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel 128, 824.200 MHz, 1 GHz to 20 GHz
¥ Agilent 13:54:48 3 Apr 2067 L

Mkrz 2,49 GHz
Ref 38 dBm Atten 38 dBE -37.93 dBm

*eak [Display Ling
10 —13.00 dBm

— 1

2
? L, . .
103 H S O e S S

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 128 (824.2 MHz)

Second -34dBm
Third -38dBm
All others < -30dBm up to 20GHz
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Plot 6.4.13) Out of Band Emissions at Antenna Terminals
8-PSK, Mid Channel 190, 836.6 MHz, 1 MHz to 1 GHz
¥ Agilent 17:01:94 20 Mar 2087 L

Ref 48 oBm #Atten 46 dB
#Peak
Log
18
dB/ DC Coupled

LIS RIS AN BAPYTY AFIVCET W SR YS! AR Y 1 S S

Center 5885 MHz Span 999 MHz
#Res BH 168 kHz #\BH 188 kHz Sweep 120.5 ms (601 pts)

Plot 6.4.14) Out of Band Emissions at Antenna Terminals
8-PSK, Mid Channel 190, 836.6 MHz, TX signal +/- 20 MHz
¥ Agilent 10:07:15 21 Mar 2087 L

Ref 48 dBm #Atten 48 dB
#Peak
Log
18
dB/
Offst

SHp MWWWW ’ MWWWM
Center 836.60 MHz Span 48 MHz
#Res BH 106 kHz #\/BW 106 kHz Sweep 4,84 ms (601 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.15) Out of Band Emissions at Antenna Terminals

8-PSK, Mid Channel 190, 836.6 MHz, 1 GHz to 20 GHz
¥ Agilent 13:53:37 3 Apr 2067 L

Mkrz 252 GHz
Ref 38 dBm Atten 38 dBE -39.27 dBm

*eak [Display Ling
10 —13.00 dBm

£(]c) W o KT R T Cu— ey

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 190 (836.6 MHz)

Second -34dBm
Third -38dBm
All others < -30dBm up to 20GHz
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Plot 6.4.16) Out of Band Emissions at Antenna Terminals

8-PSK, High Channel 251, 848.8 MHz, 1 MHz to 1 GHz
# Agilent 17:02:38 20 Mar 2007 L

Ref 48 dBm #Atten 40 dB
#Peak
Log
18
dB/ OC Coupled
Offst
18
dB

-13.8
dBm

#PRvg

M1 52
33 FC

£
FTun

Swp ISR D PRI TR TSI AW FRTS W R S T

Center 508.5 MHz Span 999 MHz
#Res BH 108 kHz #YBH 1088 kHz Sweep 1205 ms (601 pts)

Plot 6.4.17) Out of Band Emissions at Antenna Terminals
8-PSK, High Channel, 848.8 MHz, TX signal +/- 20 MHz

- Agilent 18:0%:67 21 Mar 2087 L

Ref 4@ dBm #Atten 48 dB
#Peak

£t !
FTun A )

Stip MMMMWWM ! i RENPIRUISE, PRI TP L WRRTSYI ST
Center 848.80 MHz Span 48 MHz
#Res BH 1008 kHz #\BH 108 kHz Sweep 4.84 ms (681 pts) The strong

emission shown in each case is the carrier signal.
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Plot 6.4.18) Out of Band Emissions at Antenna Terminals

8-PSK, High Channel 251, 848.8 MHz, 1 GHz to 20 GHz
¥ Agilent 13:52:08 3 Apr 2067 L

Mkrz 2.55 GHz
Ref 38 dBm Atten 38 dBE —-48.52 dBm

*eak [Display Ling
10 —13.00 dBm

— 1

£0i): Mkvvﬂé” ISPV g b G st il M bt oo

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 251 (848.8 MHz)

Second -34dBm
Third -39dBm
All others < -30dBm up to 20GHz
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Plot 6.4.19) Out of Band Emissions at Antenna Terminals

GMSK, Low channel 512, 1850.2 MHz, 1 MHz to 1 GHz
% Agilent 09:14:47 21 Mar 2007 L

Ref 48 dBm #Atten 48 dB
#Peak
Log
18
dB/ 0C Coupled
Dffst

Center 500.5 MHz Span 999 MHz
#Res BH 180 kHz #JBH 108 kHz Sweep 120.5 ms (601 pts)

Plot 6.4.20) Out of Band Emissions at Antenna Terminals

GMSK, Low channel 512, 1850.2 MHz, TX signal +/- 20 MHz
¥ Agilent 19:13:25 21 Mar 2007 L

Ref 48 dBm #Atten 40 dB
#Peak
Log
18
dB/
Offst

£0f):
FTun

L] MEPR AP BRI SR R T T YT AN
Center 1.850 28 GHz Span 48 MHz
#Res BH 106 kHz #UBH 108 kHz Sweep 4.84 ms (601 pts)
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Plot 6.4.21) Out of Band Emissions at Antenna Terminals

GMSK, Low channel 512, 1850.2 MHz, 1 GHz to 20 GHz
¥ Agilent 13:57:24 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

Center 18.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)
The strong emission shown is the carrier signal.
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Plot 6.4.22) Out of Band Emissions at Antenna Terminals

GMSK, Middle channel 661, 1880.0 MHz, 1 MHz to 1 GHz
% Agilent 09:22:44 21 Mar 2067

Ref 48 dBm

#Peak
Log
18

#Atten 48 dB

L

DC Coupled

bt

Center 5065 MHz

#Res BW 188 kHz

#UBH 106 kHz

Span 999 MHz
Sweep 1205 ms (BB pts)

Plot 6.4.23) Out of Band Emissions at Antenna Terminals

GMSK, Middle channel 661, 1880.0 MHz, TX signal +/- 20 MHz
¥ Agilent 18:14:54 21 Mar 2067

Ref 48 dBm

#Peak
Log

#Atten 48 dB

L

Center 1.880 0

#Res BW 188 kHz

GHz

#UBH 106 kHz

Span 48 MHz
Sweep 4.84 ms (BB pts)
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Plot 6.4.24) Out of Band Emissions at Antenna Terminals

GMSK, Middle channel 661, 1880.0 MHz, 1 GHz to 20 GHz
¥ Agilent 13:58:33 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

Center 18.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)
The strong emission shown is the carrier signal.
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Plot 6.4.25) Out of Band Emissions at Antenna Terminals
GMSK, High channel 810, 1909.8 MHz, 1 MHz to 1 GHz

# Agilent 89:23:57 21 Mar 2087

Ref 48 dBm #Atten 40 dE

L

#Peak
Log

18

DC Coupled

Center 5065 MHz

#Res BW 188 kHz #UBH 106 kHz

Span 999 MHz
Sweep 1205 ms (BB pts)

Plot 6.4.26) Out of Band Emissions at Antenna Terminals
GMSK, High channel 810, 1909.8 MHz, TX signal +/- 20 MHz

# Agilent 10:17:45 21 Mar 2087

Ref 48 dBm #Atten 40 dE

L

#Peak
Log

£
FTun

CLI< FRPURERY ITSRTE NP RPN T

Center 1.989 88 GHz

#Res BW 188 kHz #UBH 106 kHz
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Span 48 MHz
Sweep 4.84 ms (BB pts)
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Plot 6.4.27) Out of Band Emissions at Antenna Terminals

GMSK, High channel 810, 1909.8 MHz, 1 GHz to 20 GHz
¥ Agilent 13:59:21 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

Center 18.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)
The strong emission shown is the carrier signal.
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Plot 6.4.28) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel 512, 1850.2 MHz, 1 MHz to 1 GHz
% Agilent 09:25:14 21 Mar 2067 L

Ret 4@ dBm #Atten 40 dB
#Peak
Log
18
dB/ DC Coupled

Center 5085 MHz Span 999 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 12005 ms (6B1 pts)

Plot 6.4.29) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel 512, 1850.2 MHz, TX signal +/- 20 MHz
¥ Agilent 18:19:12 21 Mar 2067 L

Ret 4@ dBm #Atten 40 dB
#Peak

Log

Swp B g APy WIS VAVARY U A A TSR PR PR YWY
Center 1.850 20 GHz Span 48 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 4.84 ms (661 pts)
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Plot 6.4.30) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel 512, 1850.2 MHz, 1 GHz to 20 GHz
¥ Agilent 14:06:23 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

Center 18.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)
The strong emission shown is the carrier signal.
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Plot 6.4.31) Out of Band Emissions at Antenna Terminals
8-PSK, Middle channel 661, 1880.0 MHz, 1 MHz to 1 GHz

s Agilent 09:26:22 21 Mar 2007

Ref 48 dBm #Atten 40 dE

L

#Peak
Log

18

DC Coupled

Center 5065 MHz

#Res BW 188 kHz #UBH 106 kHz

Span 999 MHz
Sweep 1205 ms (BB pts)

Plot 6.4.32) Out of Band Emissions at Antenna Terminals
8-PSK, Middle channel 661, 1880.0 MHz, TX signal +/- 20 MHz

s Agilent 10:21:16 21 Mar 2087

Ref 48 dBm #Atten 40 dE

L

#Peak
Log

hHNM&WWﬂﬁﬂMNWMﬁ#hwbﬂwwuﬂﬁhﬁkbm4me&hwﬁ

Center 1.880 0
#Res BH 188 kHz

GHz
#JBH 160 kHz

Span 48 MHz
Sweep 4.84 ms (BB pts)
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Plot 6.4.33) Out of Band Emissions at Antenna Terminals

8-PSK, Middle channel 661, 1880.0 MHz, 1 GHz to 20 GHz
¥ Agilent 14:01:11 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

Center 18.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)
The strong emission shown is the carrier signal.
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Plot 6.4.34) Out of Band Emissions at Antenna Terminals
8-PSK, High channel 810, 1909.8 MHz, 1 MHz to 1 GHz

# Agilent 89:27:23 21 Mar 2087

Ref 48 dBm #Atten 40 dE

L

#Peak
Log

18

DC Coupled

Center 5065 MHz

#Res BW 188 kHz #UBH 106 kHz

Span 999 MHz
Sweep 1205 ms (BB pts)

Plot 6.4.35) Out of Band Emissions at Antenna Terminals
8-PSK, High channel 810, 1909.8 MHz, TX signal +/- 20 MHz

# Agilent 19:22:15 21 Mar 2087

Ref 48 dBm #Atten 40 dE

L

#Peak
Log

b,

St it b et P, Aot et e h‘ww"w«m

Center 1.989 88 GHz

#Res BW 188 kHz #UBH 106 kHz
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Span 48 MHz
Sweep 4.84 ms (BB pts)
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Plot 6.4.36) Out of Band Emissions at Antenna Terminals

8-PSK, High channel 810, 1909.8 MHz, 1 GHz to 20 GHz
¥ Agilent 14:02:19 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

Center 18.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)
The strong emission shown is the carrier signal.
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Plot 6.4.37) Out of Band Emissions at Antenna Terminals
WCDMA, Low channel 4132, 826.4 MHz, 1 MHz to 1 GHz
¥ Agilent 9:49:49 21 Mar 2087 L

Ret 4@ dBm #Atten 40 dB
#Peak
Log

dB/ DC Coupled

£t [

L FTVVRPY USTAUPY RUFSRVINPY, BFTPTSY.IN MARYS PO PSRRI PRI NFENEY WL PSS

Center 5085 MHz Span 999 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 12005 ms (6B1 pts)

Plot 6.4.38) Out of Band Emissions at Antenna Terminals
WCDMA, Low channel 4132, 826.4 MHz, TX signal +/- 20 MHz
H Agilent 18:25:25 21 Mar 2007 L

Ref 48 oBm #Atten 40 dB
#Peak
Log
18

|t

£(f
FTun Jwﬁj u o .

L PN T LTI IR
Center 826,40 MHz Span 40 MHz
#Res BH 100 kHz #UBW 108 kHz Sweep 4.84 ms (601 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.39) Out of Band Emissions at Antenna Terminals

WCDMA, Low channel 4132, 826.4 MHz, 1 GHz to 20 GHz
% Agilent 14:05:58 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 128 (824.2 MHz)
Second --
Third --
All others < -30dBm up to 20GHz
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Plot 6.4.40) Out of Band Emissions at Antenna Terminals
WCDMA, Middle channel 4182, 836.4 MHz, 1 MHz to 1 GHz
¥ Agilent B9:50:43 21 Mar 2007 R

Ret 4@ dBm #Atten 40 dB
#Peak

Log

dB/ DC Coupled

£t \

LU SRR FVIOVIIPN SORURIITS PRy V) N\ PSSP FPOUYOU VRTINS PRTTPSY

Center 5085 MHz Span 999 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 12005 ms (6B1 pts)

Plot 6.4.41) Out of Band Emissions at Antenna Terminals

WCDMA, Middle channel 4182, 836.4 MHz, TX signal +/- 20 MHz
¥ Agilent 18:28:67 21 Mar 2067 L

Ret 4@ dBm #Atten 40 dB
#Peak

Log

[

I I i
Swp V\—'M""W‘WW |7 e T me
Center 836.40 MHz Span 48 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 4.84 ms (661 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.42) Out of Band Emissions at Antenna Terminals

WCDMA, Middle channel 4182, 836.4 MHz, 1 GHz to 20 GHz
¥ Agilent 14:06:52 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

£06): i il s E — g Hrotrott

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 190 (836.6 MHz)
Second --
Third --
All others < -30dBm up to 20GHz
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Plot 6.4.43) Out of Band Emissions at Antenna Terminals

WCDMA, High Channel 4233, 846.6 MHz, 1 MHz to 1 GHz
% Agilent 09:51:38 21 Mar 2067 L

Ret 4@ dBm #Atten 40 dB
#Peak

Log

dB/ DC Coupled

£ IJ \

Snp SYSPUPN FST I SR P TN RPN SLUINY PN VTV TR YV N Lol l‘ﬂ""‘”'*-‘w"kmw'\«"m

Center 5085 MHz Span 999 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 12005 ms (6B1 pts)

Plot 6.4.44) Out of Band Emissions at Antenna Terminals

WCDMA, High Channel 4233, 846.6 MHz, TX signal +/- 20 MHz
¥ Agilent 83:52:66 12 Apr 2007 L

Ret 48 dBm #Atten 40 dB
#Peak

Log

Offst T

w rTT

dB \
|

ML 52 - =

o Wi i)

.
WVW"‘WWM Tk mewwww

Center 846.60 MHz Span 4@ MHz
#Res B 108 kHz #UBH 18@ kHz Sweep 4.84 ms (601 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.45) Out of Band Emissions at Antenna Terminals

WCDMA, High Channel 4233, 846.6 MHz, 1 GHz to 20 GHz
¥ Agilent 14:07:39 3 Apr 2067 L

Ref 30 dBm Atten 30 dB
*eak [Display Ling
10 —13.00 dBm

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 251 (848.8 MHz)
Second --
Third --
All others < -30dBm up to 20GHz
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Plot 6.4.46) Out of Band Emissions at Antenna Terminals

WCDMA, Low channel 9262, 1852.4 MHz, 1 MHz to 1 GHz
% Agilent 09:55:01 21 Mar 2067 L

Reft 4@ dBm #Atten 460 dB
#Peak
Log
18
dB/ DC Coupled

LU WYY IR PTON) FSUUROU (ST ARy ST FPURRRTY) NSy S SO

Center G085 MHz Span 999 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 12005 ms (6B1 pts)

Plot 6.4.47) Out of Band Emissions at Antenna Terminals

WCDMA, Low channel 9262, 1852.4 MHz, TX signal +/- 20 MHz
¥ Agilent 18:48:24 21 Mar 2067 L

Ref 4@ dBm #Atten 460 dB
#Samp
Log
18
dB/

Offst il
0 /‘““'\
dB

— |

S W w\‘ﬂ'w"h"r\’w LT ST L 'f. * kY II'(“' ‘h'.'k‘\'l'wj \nﬂ?; Ty {li
Center 1.852 48 GHz Span 48 MHz
Res BH 398 kHz #UBH 186 kHz Sweep 2.68 ms (661 pts)
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Plot 6.4.48) Out of Band Emissions at Antenna Terminals
WCDMA, Low channel 9262, 1852.4 MHz, 1 GHz to 20 GHz
# Agilent 14:48:54 11 Apr 2607 L

Mkrl 3.69 GHz
Ref 38 dBm #Htten 30 dB -35.349 dEm

*eak [Display Ling
10 —13.00 dBm

o
(¥%)
m
(o]
-

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)

The strong emission shown is the carrier signal.
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Plot 6.4.49) Out of Band Emissions at Antenna Terminals

WCDMA, Middle channel 9400, 1880 MHz, 1 MHz to 1 GHz
% Agilent 09:55:54 21 Mar 2067 L

Ret 4@ dBm #Atten 40 dB
#Peak

Log

dB/ DC Coupled

Center 5085 MHz Span 999 MHz
#Res BH 1608 kHz #UBH 186 kHz Sweep 12005 ms (6B1 pts)

Plot 6.4.50) Out of Band Emissions at Antenna Terminals

WCDMA, Middle channel 9400, 1880 MHz, TX signal +/- 20 MHz
¥ Agilent 18:50:20 21 Mar 2067 L

Ret 4@ dBm #Atten 40 dB
#Samp
Log

[ '“*”\\
|

L

T ]

Snp [T ey
Center 1.880 0O GHz Span 48 MHz
Res BH 398 kHz #UBH 186 kHz Sweep 2.68 ms (661 pts)
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Plot 6.4.51) Out of Band Emissions at Antenna Terminals
WCDMA, Middle channel 9400, 1880 MHz, 1 GHz to 20 GHz
# Agilent 14:49:26 11 Apr 2607 L

Mkrl 376 GHz
Ref 38 dBm #Htten 30 dB -32.458 dBm

*eak [Display Ling
10 —13.00 dBm

=
—
o
]
=

:
%
;
j

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)

The strong emission shown is the carrier signal.
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Plot 6.4.52) Out of Band Emissions at Antenna Terminals
WCDMA, High channel 9538, 1907.6 MHz, 1 MHz to 1 GHz

s Agilent 09:56:52 21 Mar 2007

Ref 48 dBm

#Atten 48 dB

L

#Peak
Log

DC Coupled

Center 5065 MHz
#Res BH 188 kHz

#UBH 106 kHz

Span 999 MHz
Sweep 1205 ms (BB pts)

Plot 6.4.53) Out of Band Emissions at Antenna Terminals
WCDMA, High channel 9538, 1907.6 MHz, TX signal +/- 20 MHz

s Agilent 18:51:38 21 Mar 2087

Ref 48 dBm

#Atten 48 dB

L

#Samp
Log

[T

I R e

E 1

b A0

1
I

kb
i o o

|
T

Center 1.987 6
Res BH 398 kHz

GHz

#UBH 106 kHz

Span 48 MHz
Sweep 2.68 ms (BB pts)
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Plot 6.4.54) Out of Band Emissions at Antenna Terminals
WCDMA, High channel 9538, 1907.6 MHz, 1 GHz to 20 GHz
% Agilent 14:50:15 11 Apr 2667 L

Mkrl 3.82 GHz
Ref 38 dBm #Htten 30 dB —-25.628 dBm

*eak [Display Ling
10 —13.00 dBm

(%)
|
Lo

Center 10.58 GHz Span 19 GHz
#Res BH 1 MHz #/BH 1 MHz Sweep 190 ms (6O pts)

The strong emission shown is the carrier signal.
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7 Block Edge Compliance
FCC part 22H/24E

7.1 Test Procedure

The transmitter output was connected to a Rohde & Schwarz CMU200 Test Set 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 Setu
Control
Agilent
Interface DUT Direction E4440A
d al Spectrum
Boar Analyzer
DC Power Power Meter CMU200
Supply (for triager) Test Set
7.2  Test Equipment
Instrument List
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 836766/030 N/A
Spectrum Analyzer | Agilent PSA E4440A US41421268 Mar. 1, 2007
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built Minnow N/A N/A
Directional Coupler | Mini-Circuits ZA3PD-2 N/A N/A
7.3 Test Results
Block Frequency Boundaries (MHz) Channels | Corresponding | Result
Test Tested Plots
1 GMSK: Below 824 MHz, above 849 MHz 128, 251 741,742 Complies
2 8PSK: Below 824 MHz, above 849 MHz 128, 251 743,744 Complies
3 GMSK: Below 1850MHz, above 1910MHz 512, 810 7.4.5,7.4.6 Complies
4 8PSK: Below 1850MHz, above 1910MHz 512, 810 747,748 Complies
Block Frequency Boundaries (MHz) Channels | Corresponding | Result
Test Tested Plots
1 WCDMA: Below 824MHz, above 849MHz 4132, 7.4.9,7.4.10 | Complies
4233
2 WCDMA: Below 1850MHz, above 1910MHz 9262, 7.4.11,7.4.12 | Complies
9538
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7.4 Test Plots

Plot 7.4.1) GSMK; Cellular low channel 128, below 824 MHz
#- Agilent 15:15:28 11 Apr 2087 L

Ref &
#5amp

dBm

#Arten 40 dB

Display Line
—13.00 dBm

.

| Il b .W\WWW

Ty

L L I

Start $21.000 MHz
#Res BH 3 kHz

© Stop 524.000 MHz
#\BH 3 kH=z Sweep 1.271 5 (601 pts)

Plot 7.4.2) GMSK; Cellular high channel 251, above 849 MHz
% Agilent 15:27:46 11 Apr 2687 L

Ref @ dBm

#3amp
Log
16
dB/
Offst
18
dB

-13.8
dBm

#PHug

Ml S2
53 FC

E(f):
58k

#Atten 40 dB

Display Line
—13.80 dBm

-_

Swp

Start £49.008 MHz

#Res B

W 3 kHz

Stop 852,000 MHz
#/BH 3 kHz Sweep 1.271 5 (61 pts)
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Plot 7.4.3) 8-PSK; Cellular low channel 128, below 824 MHz

# Agilent 15:22:06 11 Apr 2687

Ref @ dBm #Atten 40 dB

L

*>am0 [Digplay Ling

—13.00 dBm

Start £21.008 MHz i
#Res BH 3 kHz #YBH 3 kHz

Stop 824,000 MHz
Sweep 1.271 5 (61 pts)

Plot 7.4.4) 8-PSK; Cellular high channel 251, above 849 MHz

% Agilent 15:25:11 11 Apr 2687

Ref @ dBm #Atten 48 dB

L

*Sam0 [Migplay Line

2 |-13.00 dBm

dB/

Offst
18
dB

b

-13.8

dBm
#PAvy

W’*H.m.u
Ml 52

53 FC |

£t
50k

Swp

Start 849.800

#Res BH 3 kHz #WBH 3 kHz
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Plot 7.4.5) GMSK; PCS low channel 512, below 1850 MHz
# Agilent 15:43:25 11 Apr 2607 L

Ref @ dBm #Atten 40 dB

#Samp [y -
Lo Display Line

10 —13.00 dBm
dB/
Offst
10
dB

-13.8
dBm

#PHug

Ml S2
53 FC

E(f):
58k
Swp

Start 1,847 008 GHz © Stop 1.550 @08 GHz
#Res BH 3 kHz #/BH 3 kHz Sweep 1.271 5 (61 pts)

Plot 7.4.6) GMSK; PCS high channel 810, above 1910 MHz
% Agilent 15:51:52 11 Apr 2607 L

Ref @ dBm #Atten 40 dB

#Samp [y -
Lo Display Line

10 —13.00 dBm
dB/
Offst
10
dB

-13.8
dBm

#PHug

Ml S2
53 FC

E(f):
58k
Swp

Start 1,910 008 GHz " Stop 1.913 @06 GHz
#Res BH 3 kHz #/BH 3 kHz Sweep 1.271 5 (61 pts)
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Plot 7.4.7) 8-PSK; PCS low channel, below 1850 MHz

% Agilent 15:46:16 11 Apr 2687

Ref @ dBm #Atten 40 dB

#Samp [y -
Lo Display Line

10 (-13.80 dBm

dB/
Dffst

18
dB

-13.8

dBm
#PHug

Ml S2

$3 FC MWWWWWWWWM

E(f):
58k

Swp

Start 1,847 B89 GHz

#Res BH 3 kHz #YBH 3 kHz

Stop 1.5 @06 GHz
Sweep 1.271 5 (61 pts)

Plot 7.4.8) 8-PSK; PCS high channel 810, above 1910 MHz

#- Agilent 15:53:35 11 Apr 2687

Ref @ dBm #Atten 40 dB

L

#Samp [y -
Lo Display Line

10 —13.00 dBm

dB/

Dffst
18
dB

-13.8

dBm

#PHug | J.UH |

ML 52 WM
$3 FC - MWMWW

E(f):
58k

Swp

Start 1,916 980 GHz

#Res BH 3 kHz #YBH 3 kHz

Stop 1.913 @06 GHz
Sweep 1.271 5 (61 pts)
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Plot 7.4.9) WCDMA ; Cellular low channel, below 824 MHz
¥ Aglent 16:36:27 11 Apr 2067 L
Rgf 20 dBm #Atten 30 dB
#oamp D|Sp|ay Line A RIS T RV PCTN
L
1 [-13.00 dBm e
]
?Efst
dB IJ

F g POTE T

Center 824.000 MHz Span 5 MHz
#Res B 108 kHz #UBH 18@ kHz Sweep 28 ms (601 pts)

Plot 7.4.10) WCDMA; Cellular high channel, above 849 MHz

s Agilent 17:13:06 11 Apr 2007 L
Ref 38 dBm #Atten 30 dB
*Samp [Misplay Line

Log

16 —13.00 dBm
IR RTINS i
Ot [

dBm 1
“PHUQ \‘"\A ORI .2 bl A b

T Ay Y L w%

Center 849.900 MHz Span 5 MHz
#Res B 108 kHz #UBH 18@ kHz Sweep 28 ms (601 pts)
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Plot 7.4.11) WCDMA; PCS low channel, below 1850 MHz
¥ Agilent 17:16:26 11 Apr 2067 L

Ref 30 dBm #Htten 30 dE

#Samp
o [Center |

ﬁg/ -1.850000000 GHz I NV PR

Offst

M "
e o T i o

Center 1.850 0B GHz Span 5 MHz
#Res B 108 kHz #UBH 18@ kHz Sweep 28 ms (601 pts)

Plot 7.4.12) WCDMA ; PCS high channel, above 1910 MHz
¥ Agilent 17:17:18 11 Apr 2067 L

Ref 30 dBm #Htten 30 dE

#Samp [T -
Lo Display Line

19 (~-13.08 dBm
LAy r!r"wr'mu'f""JWI‘W

dB/ ¥

Offst %

dBm *
#PRvg \4,% , MR T N

Center 1.910 00 GHz Span 5 MHz
#Res B 108 kHz #UBH 18@ kHz Sweep 28 ms (601 pts)
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8 Frequency Stability Versus Temperature
FCC 2.1055

8.1 Summary of Results

The MC8781 Frequency Stability versus temperature meets the requirement of being
within +0.1ppm of the received base station frequency.

8.2 Test Procedure

The MC8781 was placed inside the temperature chamber. The transmitting frequency
error is measured at 25 degrees C, and then the temperature is set to +60 degrees C and
allowed to stabilize. After sufficient soak time, the transmitting frequency error is
measured. The temperature is decreased by 10 degrees, allowed to stabilize and soak,
then the measurement is repeated. This is repeated until -20 degrees C is completed.
The process is then repeated back up to +60 degrees C. Frequency metering included
internal averaging of the CMU200 to stabilize the reading. Reference power supply
voltage for these tests is 3.3 volts.

Test Setup
Control Computer
CMU200
Interface put Test Set
Board
DC Power Temperature Chamber
Supply
8.3 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 836766/030 N/A
Spectrum Analyzer | Agilent PSA E4440A US41421268 Mar. 1, 2007
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built Minnow N/A N/A
Directional Coupler | Mini-Circuits ZA3PD-2 N/A N/A
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8.4 Test Results

Low to High Temperature Frequency Error

Cellular Mode: 824MHz to

PCS Mode: 1850MHz to

848MHz 1909MHz
Temp.(C) GMSK Mode 8-PSK Mode GMSK Mode 8-PSK Mode
Offset Offset | Offset Offset | Offset Offset | Offset Offset
(Hz) (ppm) | (Hz) (ppm) | (Hz) (ppm) | (Hz)  (ppm)
-20 -24 0.0287 | -23 0.0275| -33 0.0176 | -41 0.0218
-10 -23  0.0275| -25 0.0299 | -39 0.0207 | -47 0.0250
0 -27 0.0323 | -30 0.0359| -36 0.0191| -48 0.0255
10 -24 0.0287 | -32 0.0383| -29 0.0154 | -49 0.0261
20 -22  0.0263| -29 0.0347| -35 0.0186 | -42 0.0223
30 -26  0.0311 -31 0.0371 | -33 0.0176 | -46  0.0245
40 24 0.0287 | 26 0.0311 | -36 0.0191 | -44  0.0234
50 -27 0.0323| -29 0.0347| -38 0.0202 | -45 0.0239
60 23 0.0275 25 0.0299 | -42 0.0223 | -43 0.0229
Temp.(C) UMTS Mode: 826MHz to | UMTS Mode: 1850MHz to
846MHz 1909MHz
Offset (Hz)  Offset (Hz)  Offset (Hz)  Offset (ppm)
-20 -4 0.0048 8 0.0043
-10 8 0.0096 -7 0.0037
0 7 0.0084 -5 0.0027
10 5 0.0060 6 0.0032
20 7 0.0084 -5 0.0027
30 -4 0.0048 -6 0.0032
40 7 0.0084 6 0.0032
50 6 0.0072 -5 0.0027
60 9 0.0108 4 0.0021
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High to Low Temperature Frequency Error

Cellular Mode: 824MHz to PCS Mode: 1850MHz to 1909MHz
848MHz
Temp.(C) GMSK Mode 8-PSK Mode GMSK Mode 8-PSK Mode

Offset Offset | Offset Offset | Offset Offset Offset Offset
(Hz)  (ppm) | (Hz) (ppm) | (Hz)  (ppm) (Hz) (ppm)
60 -19  0.0227 | -27 0.0323 | -36 0.0191 -42 0.0223
50 -21 0.0251 -26  0.0311 -35 0.0186 -48 0.0255
40 24 0.0287 23 0.0275| -34 0.0181 -46 0.0245
30 25 0.0299 | -28 0.0335| -28 0.0149 -41 0.0218
20 -21 0.0251 -26  0.0311 -32  0.0170 -39 0.0207
10 25 0.0299 | -27 0.0323| -35 0.0186 -55 0.0293
0 -21 0.0251 -25 0.0299 | -36 0.0191 -56 0.0298
-10 22 0.0263 25 0.0299 | -35 0.0186 -43 0.0229
-20 -24  0.0287 | -23 0.0275| -33 0.0176 -41 0.0218

Temp.(C) UMTS Mode: 826MHz to | UMTS Mode: 1850MHz to

846MHz 1909MHz

Offset (Hz)  Offset (Hz) Offset (ppm) Offset (ppm)

60 8 0.0096 -6 0.0032

50 7 0.0084 -5 0.0027

40 7 0.0084 6 0.0032

30 6 0.0072 -6 0.0032

20 -6 0.0072 -4 0.0021

10 5 0.0060 -6 0.0032

0 5 0.0060 -7 0.0037

-10 -7 0.0084 3 0.0016

-20 8 0.0096 -4 0.0021
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9 Frequency Stability Versus Voltage
FCC 2.1055

9.1 Summary of Results

The unit meets the limit of less than 0.1ppm of frequency offset from center for 85% and
115% of the supply voltage for 3.3 volts.

9.2 Test Procedure

The MC8781 was connected to a DC Power Supply and a UMTS test set (CMU 200)
with frequency error measurement capability. The power supply output is adjusted to the
test voltage as measured at the input terminals to the module while transmitting. A
voltmeter was used to confirm the terminal voltage. The peak frequency error is recorded
(worst case).

The test voltages are 2.8 volts to 3.8 volts.

Test Setu
Control
CMU200
Interface DUT Test Set
Board
DC Power
Supply
9.3 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 836766/030 N/A
Spectrum Analyzer | Agilent PSA E4440A US41421268 Mar. 1, 2007
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built Minnow N/A N/A
Directional Coupler | Mini-Circuits ZA3PD-2 N/A N/A
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9.4 Test Results
GSM 85% to 115% of 5.0 Volts Frequency Error

Cellular Mode: 824MHz to 848MHz PCS Mode: 1850MHz to 1909MHz
GMSK Mode 8-PSK Mode GMSK Mode 8-PSK Mode
Supply Offset Offset Offset Offset Offset Offset Offset Offset
(V) (Hz) (ppm) (Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
4.2 -27 0.0323 -26 0.0311 -29 0.0154 -46 0.0245
4.3 -26 0.0311 -28 0.0335 -31 0.0165 -47 0.0250
4.4 -26 0.0311 -25 0.0299 -32 0.0170 -46 0.0245
4.5 -25 0.0299 -23 0.0275 -35 0.0186 -44 0.0234
4.6 -25 0.0299 -27 0.0323 -32 0.0170 -48 0.0255
4.7 -21 0.0251 -25 0.0299 -30 0.0160 -41 0.0218
4.8 -22 0.0263 -27 0.0323 -31 0.0165 -44 0.0234
4.9 -21 0.0251 -24 0.0287 -35 0.0186 -42 0.0223
5.0 -20 0.0239 -23 0.0275 -30 0.0160 -40 0.0213
5.1 -20 0.0239 -28 0.0335 -32 0.0170 -46 0.0245
5.2 -22 0.0263 -29 0.0347 -34 0.0181 -53 0.0282
5.3 -24 0.0287 -23 0.0275 -31 0.0165 -45 0.0239
5.4 -21 0.0251 -29 0.0347 -31 0.0165 -46 0.0245
5.5 -23 0.0275 -26 0.0311 -32 0.0170 -53 0.0282
5.6 -22 0.0263 -28 0.0335 -29 0.0154 -55 0.0293
5.7 -25 0.0299 -27 0.0323 -33 0.0176 -51 0.0271
5.8 -26 0.0311 -29 0.0347 -30 0.0160 -49 0.0261
UMTS Mode
850MHz 1900MHz
Supply Offset Offset Offset Offset
(V) (Hz) (ppm) (Hz) (Ppm)

4.2 5 0.0060 4 0.0021

4.3 5 0.0060 6 0.0032

4.4 6 0.0072 3 0.0016

4.5 5 0.0060 2 0.0011

4.6 4 0.0048 1 0.0005

4.7 5 0.0060 4 0.0021

4.8 4 0.0048 3 0.0016

4.9 3 0.0036 -1 0.0005

5.0 4 0.0048 -4 0.0021

5.1 6 0.0072 -3 0.0016

5.2 4 0.0048 2 0.0011

5.3 3 0.0036 3 0.0016

54 3 0.0036 3 0.0016

5.5 4 0.0048 -1 0.0005

5.6 4 0.0048 2 0.0011

5.7 2 0.0024 -1 0.0005
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