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1 Introduction and Purpose

This document provides the FCC test data for the AC850 wireless network card. 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 6
2.1049 Occupied Bandwidth Complies 7

2.1051,22.901(d) | Out of Band Emissions at Antenna Complies 15
22.917,24.238(a) | Terminals
FCC part 22H/24E | Block Edge Requirements Complies 40
2.1053 Field Strength of Spurious Radiation Complies See CCS
Report
2.1055 Frequency Stability versus Temperature | Complies 45
2.1055 Frequency Stability versus Voltage Complies 48

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
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3 Description of Equipment Under Test

The Sierra Wireless Inc. model AirCard AC850 is a 5-band PCMCIA card wireless
network card operating on the GSM/GPRS/EDGE/UMTS network. In the US and
Canada, only cellular and PCS bands are used for GSM/GPRS/EDGE operation, so this
test report only contains data for these two bands (850MHz and 1900MHz). The EUT
was tested in both modes of operation: GMSK modulation and 8-PSK modulation. The
EUT is a production sample and the serial number is: X1620350059E2

© 2005 Sierra Wireless, Inc.
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4 RF Power Output
FCC2.1046

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. The spectrum
analyzer was set to measure the RF output power with the cable and coupler losses
accounted for.

Test Setup
Control
Agilent
Interface DUT Directional E4440A
Board Coupler Spectrum
Analyzer
DC Power Power Meter CMU200
Supply (for trigger) Test Set
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 Sept. 29, 2004
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

© 2005 Sierra Wireless, Inc.
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4.3 Test Results

Frequency Power (dBm)
(MHz) Channel GMSK Mode 8-PSK Mode
824.2 128 31.56 26.51
837.0 192 31.71 26.66
848.8 251 31.19 26.35
1850.2 512 28.37 25.58
1880.0 661 28.36 25.61
1909.8 810 28.89 2542

© 2005 Sierra Wireless, Inc.
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5 Occupied Bandwidth

FCC 2.1049

5.1 Test Procedure
The transmitter output was connected to a calibrated coaxial cable, 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 center frequency of
each band. The —26dB bandwidth was also measured and recorded.

Test Setup

Control Computer

Interface
Board

DUT

Directional
Coupler

DC Power
Supply

Agilent
E4440A
Spectrum
Analyzer

Power Meter
(for trigger)

CMU200
Test Set

5.2 Test Results

The performance of 800 MHz cellular band is shown in plots 5.3.1 to 5.3.12.

Performance of 1900 MHz PCS band is shown in plots 5.3.13 to 5.3.24.

Frequency 99% Occupied Bandwidth (kHz) | -26dBc Occupied Bandwidth (kHz)
(MHz) Channel | GMSK Mode | 8-PSK Mode GMSK Mode 8-PSK Mode
824.2 128 242 243 313 296
837.0 192 242 242 312 304
848.8 251 243 243 314 308
1850.2 512 241 242 314 311
1880.0 661 242 244 315 308
1909.8 810 243 242 314 305
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5.3 Test Plots
5.3.1) GMSK Occupied Bandwidth, Cellular Low channel, 824.2 MHz, 99%
bandwidth

4 Agilent 11:57:41 Sep 14, 2665 L
Mkrl 224.208 MHz
Ref 40 dBm #ftten 40 dB 21.17 dBm
#Peak |
Log 1
1@ A A e
dB/ ah” R Ext Ref
0ffst
12.4 e;ffﬁr ‘QM”\{&
dB
L7 i
] ',
LQHU Mwm M’*ﬂ
ML $2
Center 824,280 MHz " Span 1 MHz
#Res BH 3 kHz #\UEH 3 kHz Sweep 669.9 ms (601 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
242.0281 kHz ® B -26.00 dB

Transmit Freq Error -1.488 kHz
% dB Bandwuidth 313.797 kHz

5.3.3) GMSK Occupied Bandwidth, Middle channel, 837 MHZ 99% bandwidth

% Agilent 11:59:58 Sep 14, 2665
Mkrl 337.008 MHz

Ref 48 dBm #Atten 40 dB 21.92 dBm
#Peak |
Log 1
1@ R 2 -
dB/ o o Ext Ref
0ffst
12.4 =¥ %=
B fi N
LgHU \rf \.M%
b poplthes sl s
M1 §2
Center 837080 MHz - Span 1 MHz
#Res BH 3 kHz #UBH 3 kHz Sweep 669.9 ms (661 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
242.9764 kHz x 4B -25.00 &5

Transmit Freq Error  -167.893 Hz
% dB Bandwidth 312,677 kHz
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5.3.5) GMSK Occupied Bandwidth, High channel, 848.8 MHz, 99% bandwidth
% Agilent 12:02:06 Sep 14, 2665 L
Mkrl 843.808 MHz
Ref 48 dBm #Atten 48 dB 21.77 dBm
#Peak |
Log 1
10 L 2
dB/ ™ BN Ext Ref
Dffst f\f \*\M
12.4
dB Jf L\v.
L:WM’{ M
7 %

LgAy L \‘\MM

WWMM e
ML S2
Center 848,580 MHz " Span 1 MHz
#Res BH 3 kHz #\EH 3 kHz Sweep 669.9 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
243.3572 kHz % dB -26.00 dB

Transmit Freq Error  -187.838 Hz
% dB Bandwidth 314,727 kHz

5.3.7) 8-PSK Occupied Bandwidth, Cellular Low channel, 824.2 MHz, 99%

bandwidth
¥ Agilent 12:04:25 Sep 14, 2005 L
Mkrl 824,208 MHz
Ref 48 dBm #Atten 40 dB 17.86 dBm
#Peak |
Log I
18 4
dB/ o Ext Ref
Offst "?f‘ ' U%
12.4 A
dB >/ L€
17 iV
2 Y M‘uﬂﬂ
LyAw mw
WW Pt by
Ml 52
Center 824,200 MHz Span 1 MHz
#Res BW 3 kHz #WBH 3 kHz Sweep 669.9 ms (GO pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
243.6185 kHz ® db -26.00 dB

Transmit Freq Error  -385.125 Hz
Occupied Bandwidth 296,421 kHz
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5.3.9) 8-PSK Occupied Bandwidth, Middle channel, 837 MHz, 99% bandwidth
4 Agilent 12:06:42 Sep 14, 2665 L
Mkrl 837.008 MHz
Ref 48 dBm #Atten 48 dB 19.93 dBm
#Peak |
Log 1
10
dB/ , _— Ext Ref
4 .2
dE > e
M
LQHU w'w
W M‘“’M
ML S2
Center 837.080 MHz B Span 1 MHz
#Res BH 3 kHz #\EH 3 kHz Sweep B69.9 ms (GO1 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
242.0356 kHz % dB -26.00 dB

Transmit Freq Error  -317.554 Hz
Occupied Bandwidth 304,869 kHz

5.3.11) 8-PSK Occupied Bandwidth, High channel, 848.8 MHz 99% bandwidth

# Agilent 12:07:46 Sep 14, 2665
Mkrl 848.800 MHz

Ref 48 dBm #Atten 40 dB 18,81 dBm
#Peak |
Log T
19 5
dB/ s Ext Ref
Dffst " i
12.4 hd e
dB > J'J \k{—
ekl T WAy
P o
LgAw e W
RO i

Ml §2
Center 848308 MHz Span 1 MHz
#Res BH 3 kHz #JEH 3 kH=z Sweep 669.9 ms (681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7

243.9825 kHz % dB -26.00 dB

Transmit Freq Error 235716 Hz
Occupied Bandwidth 308.568 kHz

© 2005 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 | AC850 | Sept 12,2005 | Page 11 of 50 |

5.3.13) GMSK Occupied Bandwidth, PCS Low channel, 1850.2 MHz, 99%

bandwidth
- Agilent 18:53:27 (Oct 3, 2005 L

Ref 48 dBm Atten 40 dB
#Feak
Log

18 VY Y
dB/ o Ext Ref

Offst b *‘{N

5 i K
o / L,
A N

e W
LgAw vl
ML 52

Center 1.850 200 GHz - Span 1 MHz
#Res BH 3 kHz #YBW 3 kHz Sweep 669.9 ms (601 pts)

Occupied Bandwidth Occ BH % Pur 9900 ¥
240.8537 kHz x dB  -26.00 dB

Transmit Freq Error  -29.195 Hz
% ¢B Bandwidth 313,469 kHz

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

4 Agilent 11:12:31 Sep 14, 2685 L
Merl 1.380 000 GHz
Ref 48 dBm #Atten 40 dB 13.39 dBm
#Peak |
Log ]
18 e
dB/ M‘“”ﬁ” N Ext Ref
Offst
13.1 f Wh
e S A
7 s

LgA of K
gfv
Ml 52
Start 1.879 500 GHz Stop 1.886 560 GHz
#Res BH 3 kHz #YEH 3 kHz Sweep 669.9 ms (681 pts)
Occupied Bandwidth Occ BH % PWr  99.00 7

242.2010 kHz x dB 2600 45

Transmit Freq Error  -1.148 kHz
* «B Bandwuidth 315,112 kHz
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5.3.17) GMSK Occupied Bandwidth, PCS High channel, 1909.8 MHz, 99%
bandwidth

- Agilent 10:55:06 QOct 3, 2005 L
Ref 46 dBm Atten 49 dB
#Peak
Log
1@ TR
B/ P Ext Ref
i i
4B > )T RS
rﬁﬁfuﬂurf \thM “mm
[
LaRy LA 1%
b, bgrtipret] l"’*’v'wn.«.u"
Ml 52
Center 1.999 300 GHz - Span 1 MHz
#Res BH 3 kHz #/BH 3 kHz Sweep 669.9 m3 (6O pts)
Occupied Bandwidth Occ BH % PWr  99.00 7
243.0513 kHz x dB -26.00 dB

Transmit Freq Error  -1.040 kHz
% dB Bandwidth 313.499 kHz

5.3.19) 8-PSK Occupied Bandwidth, PCS Low channel, 1850.2 MHz, 99%

bandwidth
- Agilent 18:57:43 Oct 3, 2065 L
Ref 48 dBm Atten 4@ dB
#Peak
Log
18
dB/ i M Ext Ref
Offst
131 ”?f s
dB = J’J l'\ <
/ o
7 - . W\M
LQHU Mlmwvw"n'r h‘""\]n'v\w
Teoitleh
ML S2
Center 1,850 208 GHz " Span 1 MHz
#Res BH 3 kHz #UBH 3 kHz Sweep B69.9 ms (601 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7
242.3608 kHz % dB -26.00 dB

Transmit Freq Error  -3G7.458 Hz
% dB Banduidth 310578 kHz
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5.3.21) 8-PSK Occupied Bandwidth, PCS Middle channel, 1880.0 MHz, 99%
bandwidth
H Agilent 11:27:43 Sep 14, 2065 L
Mkrl 1.880 609 GHz
Ref 40 dBm #ftten 40 dB 17.77 dBn
#Peak |
Log T
19 5
dB/ P Ext Ref
Dffst yf“”‘" 3
131
dB =Y J/ x\ﬂ:—
oA M
Lofv o g,
T ”*“wmnﬂ,wm
ML S2
Center 1,880 066 GHZ Span 1 MHz
#Res BH 3 kHz #\UEH 3 kHz Sweep B69.9 ms (GO1 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
x dB -26.00 dB

2442140 kHz

-253.345 Hz
398.739 kHz

Transmit Freq Error
¥ dB Bandwidth

5.3.23) 8-PSK Occupied Bandwidth, PCS High channel, 1909.8 MHz, 99%

bandwidth
¥ Agilent 11:92:84 Oct 3, 2005 L
Ref 46 dBm Atten 48 4B
#Peak
Log
16
dB/ P e Ext Ref
Offst ‘-QA
13.1 Ff \\
4B > <«
pn R
LaFw “'/ " MMW
e el |
M1 S2
Center 1,909 800 GHz - Span 1 MHz
#Res BH 3 kHz #+YEBW 3 kHz Sweep 669.9 ms (601 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 7
X dB -26.00 dB

241.7686 kHz

-761.542 Hz
305.853 kHz

Transmit Freq Error
% dB Bandwidth
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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 13dB (11dB at
lower frequencies). The larger path loss of 13dB 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
FSP
Interface put VW Spectrum
Board 10dB 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 Sept. 29, 2004
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

© 2005 Sierra Wireless, Inc.
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6.3 Test Results

Refer to the following plots.

e Cellular Band
Plot Number Description
6.4.1-64.3 GMSK Mode, Low channel, 824.20 MHz
6.44—-64.6 GMSK Mode, Middle Channel, 837 MHz
6.4.7-6.49 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, 837 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

These plots show that the conducted emission limits requirements are met.

© 2005 Sierra Wireless, Inc.
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6.4 Test Plots

Plot 6.4.1) Out of Band Emissions at Antenna Terminals
GMSK, Low channel, 824.2 MHz, 1 MHz to 1 GHz

% Agilent 20:29:01  Sep 12, 2665

Fef 48 dBm

#Atten 40 dB

L
Mkrl 823.5 MHz
32.41 dBm

#Peak
Log

1
<

19
dB/
Offst

12.4
dB

AC Coupled: unspecified below 28 MHz

Ext Ref

Ol |Display Line

-13.00 dBm

Center 500.5 MHz
#Res BH 108 kHz

#YBH 106 kHz

Span 999 MHz
Sweep 120.5 ms (601 pts)

Plot 6.4.2) Out of Band Emissions at Antenna Terminals
GMSK, Low channel, 824.2 MHz, TX signal +/- 20 MHz

% Agilent 21:48:11 Sep 12, 2005

Ref 46 dBm

#Atten 48 dB

L
Mkrl 824.26 MHz
32.84 dEm

#Peak
Log

19
dB/

Exut Ref

Offst
12.4
dB

0l |Display Line

w0 -13.00 dBm

dBm

#PRvg

Ml S2

53 FC

£
FTun

M

oy

#Swp

ISYWSSTYY BTHFYY A PRIV WA i

Start 894.26 MHz
#Res BH 106 kHz

#YBW 100 kHz

Stop 844,20 MHz
#3weep 10 ms (601 pts)

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, 824.2 MHz, 1 GHz to 20 GHz

2 Agilent 22:28:59 Sep 12, 2665 L
Mkr2 2.49 GHz
Ref 32.4 dBm #ftten 30 dB -35.58 dBm
fE;ak Display Line
10 |-13.00 dBm
dB/ Eut Ref
Nffst
12.4
dB
Dl
-13.8 & &
dBm $ 3 E—
#PAvg
Ml S2
Center 10.50 GHz Span 19 GH=z
#Res B 1 MHz #\BH 1 MHz Sweep 47.52 ms (GO pts)
Marker Trace Type X Axig Amplitude
1 1) Freq 1.63 GHz -35,37 dEm
2 (1 Freq 2,49 GHz -35,58 dEm
Cellular Harmonics for | Level (dBm)
Ch. 128 (824.2 MHz)
Second -35 dBm
Third -35 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, 837 MHz, 1 MHz to 1 GHz
2 Agilent 20:30:00 Sep 12, 2665 L
Mkrl 8§36.8 MHz
Ret 48 dBm #Atten 40 dB 32.49 dBm
#Peak N
Log <
1a
dB/ Ext Ref
Offst AC Coupled: unspecified below 26 MHz
12.4
dB
9'13 g Display Line
dem  |-13.00 dBm

#PAvg

ML S2
53 FC

£
FTun )
LT Ta R YUY I YRR TRV R T T IPNEETPNT 1 WO LE NN N W T (R PR

Center 5805 MHz Span 999 MHz
#Res BH 186 kHz #UBH 166 kHz Sweep 120.5 ms (GO1 pts)

Plot 6.4.5) Out of Band Emissions at Antenna Terminals

GMSK, Mid Channel, 837 MHz, TX signal +/- 20 MHz

# Agilent 21:52:16 Sep 12, 2665

Mkrl 837.00 MHz
Fef 48 dBm #Htten 40 dB 32.13 dBm
#Peak T
Log
1@
dB/ Ext Ref
Offst
12.4
dB
0l |Display Line
dm |[-13.80 dBm

£ '
FTun ,

LT e FURCSPN Py TRTNY] YT ! LI LA ST T STRRY I P Y P A
Center 837.88 MHz Span 48 MHz
#Res BW 188 kHz #\BW 108 kHz #Sweep 10 ms (6B1 pts)

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, 837 MHz, 1 GHz to 20 GHz
2 Agilent 22:31:14  Sep 12, 2665

Ref 32.4 dBm

#Atten 30 dB

L
Mkr2 2.32 GHz
-34.12 dBm

#Peak [y ;
Lo Display Line

10 |[-13.00 dBm

Ext Ref

o/

1368 & o

Ml S2

Center 16,50 GHz
#Res BH 1 MHz

#YBH 1 MHz

Span 19 GHz
Sweep 47.52 ms (681 pts)

Markar Traca Type H Axie
1 1y Frag 1.66 GH=z
2 1) Freg 2.52 GHz

Amplitude
-34.59 dBm
-34,12 dBm

Cellular Harmonics for
Ch. 190 (836.6 MHz)

Level (dBm)

Second
Third
All others

-34 dBm
-34 dBm

<-30dBm up to 20GHz
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Plot 6.4.7) Out of Band Emissions at Antenna Terminals

GMSK, High Channel, 848.8 MHz, 1 MHz to 1 GHz
2 Agilent 20:31:00 Sep 12, 2665 L
Mkrl 548.5 MHz
Ref 46 dBm #Atten 40 dB 32.24 dBm
#Peak .
Log o
18

dB/ Ext Ref
Dffst AC Coupled: unspecified below 28 MHz

I |Display Line
&n |-13.00 dBm

Center 5805 MHz Span 999 MHz
#Res BH 186 kHz #UBH 166 kHz Sweep 120.5 ms (GO1 pts)

Plot 6.4.8) Out of Band Emissions at Antenna Terminals

GMSK, High Channel, 848.8 MHz, TX signal +/- 20 MHz
= Agilent 21:53:28 Sep 12, 2005 L
Mkrl 848.80 MHz

Ref 48 dBm #Atten 48 dB 31.97 dBm
#Peak T
Log
18
dB/ Eut Ref

0l |Display Line
&n |—-13.00 dBm

£(f): T
FTun .
#3000 P ol o] ' W) RIS

Center 548,88 MHz Span 48 MHz
#Res BW 188 kHz #\BW 108 kHz #Sweep 10 ms (6B1 pts)

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, 848.8 MHz, 1 GHz to 20 GHz

2 Agilent 22:35:30 Sep 12, 2665 L
Mkrz 2.55 GHz
Ref 32.4 dBm #Atten 30 dB -36.67 dBm
fE;ak Display Line
10 |-13.00 dBm
dB/ Eut Ref
0ffst
12.4
dB
Dl |
-138 | o 2
dBm © =
#PAvg
M1 §2
Center 10.50 GHz Span 19 GH=z
#Res B 1 MHz #\BH 1 MHz Sweep 47.52 ms (GO pts)
Marker Trace Type X Axig Amplitude
1 1) Freg 1.78 GH=z -35.17 dBm
2 1 Freg 2.55 GHz -36.67 dBm

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

Second -35 dBm
Third -36 dBm
All others <-30dBm up to 20GHz
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Plot 6.4.10) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 824.2 MHz, 1 MHz to 1 GHz
2 Agilent 20:32:12 Sep 12, 2665 L
Mkrl 823.5 MHz
Ref 46 dBm #Atten 48 dB 29.79 dBm
#Peak
Log
16

dB/ \ Ext Ref
Offst AC Coupled: unspecified below 20 MHz

1
4]

i |Display Line
¢Bn |-13.00 dBm

Center SE0.5 MHz Span 999 MHz
#Res BH 186 kHz #UBH 166 kHz Sweep 120.5 ms (GO1 pts)

Plot 6.4.11) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 824.2 MHz, TX signal +/- 20 MHz
# Agilent 21:54:45 Sep 12, 2665 L
Mkrl &24.20 MHz
Ref 48 dBm #Atten 48 dB 38.84 dBm
#Peak
Log
1@
dB/ Eut Ref

Offst
12.4
dB

DI i i
D Display Line

dén [-13.00 dBm
#PAvg

o

Ml S2

53 FC "H \
£
FTun A

LT I ERSTY [T YTV P 2 NTIETIER ST ATVY NPRES IR
Center 524,20 MHz Span 48 MHz
#Res BW 188 kHz #\BW 108 kHz #Sweep 10 ms (6B1 pts)

Strong emission shown in each case is the carrier signal.

© 2005 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 | AC850

| Sept 12,2005 | Page 23 of 50 |

Plot 6.4.12) Out of Band Emissions at Antenna Terminals
8-PSK, Low channel, 824.2 MHz, 1 GHz to 20 GHz

W Agilent 22:39:36 5

sp 12, 2085

L
Mkr2 2.46 GHz

Ref 32.4 dBm #Atten 30 dB -33.92 dBm
fE;ak Display Line
10 |[-13.00 dBm
dB/ Ext Ref
0ffst
12.4
dB
Dl
-13.8 2
dEm 1 — bndcdpdirihno it o
#PRyg
M1 §2
Start 1.88 GHz Stop 20.88 GHz
#Res BH 1 MHz #YBH 1 MH=z Sweep 47.52 ms (681 pts)
Markar Traca Type H Axie Amplitude
1 1y Freq 1.78 GHz -41.1% dEm
2 1 Freq 2,46 GHz -39,92 dEm
Cellular Harmonics for | Level (dBm)

Ch. 128 (824.2 MHz)

Second
Third
All others

<-30dBm up to 20GHz
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Plot 6.4.13) Out of Band Emissions at Antenna Terminals

8-PSK, Mid Channel, 837 MHz, 1 MHz to 1 GHz

2 Agilent 20:33:21 Sep 12, 2665 L
Mkrl 836.% MHz

Ref 46 dBm #Atten 40 dB 29.41 dBm
#Peak
Log 1
19 ¢
dB/ W
Offst AC Coupled: unspecified

124
dB

9'13@ Display Line
&n |-13.00 dBm

#PAvg

Ext Ref
below 20 MHz

ML S2
53 FC

£0)
FTun
ET Ta I TP N Y FI VONP Ve Yo o i SV e (R o DR PN e e e

Center 5805 MHz Span 999 MHz
#Res BH 186 kHz #UBH 166 kHz Sweep 120.5 ms (GO1 pts)

Plot 6.4.14) Out of Band Emissions at Antenna Terminals

8-PSK, Mid Channel, 837 MHz, TX signal +/- 20 MHz
# Agilent 21:55:51 Sep 12, 2665 L

Mkrl 837.88 MHz
Fef 48 dBm #Atten 48 dB 23,88 dBm
#Peak
Log 1
18
dB/ Ext Ref
Offst
12.4
dB

0l |Display Line
&n |—-13.00 dBm

Center 837.88 MHz Span 48 MHz
#Res BW 188 kHz #\BW 108 kHz #Sweep 10 ms (6B1 pts)

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, 837 MHz, 1 GHz to 20 GHz

2 Agilent 22:41:50 Sep 12, 2665 L
Mkrl 1.63 GHz
Ret 32.4 dBm #Atten 30 dB -41.39 dBm
fE;ak Display Line
10 |-13.00 dBm
dB/ Ext Ref
Dffst
12.4
dB
DI
=138 , =2 L
dBm ST Ty e ¥
#PAvg
Ml 52
Start 1.88 GHz Stop 20.80 GHz
#Res B 1 MHz #\BH 1 MHz Sweep 47.52 ms (GO pts)
Marker Trace Type X Axig Amplitude
1 1) Freg 1.62 GH= -41.39 dBm
2 1 Freg 2.4E GHz -39.74 dBm

Cellular Harmonics for | Level (dBm)
Ch. 190 (836.6 MHz)
Second -
Third --
All others <-30dBm up to 20GHz
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Plot 6.4.16) Out of Band Emissions at Antenna Terminals

8-PSK, High Channel, 848.8 MHz, 1 MHz to 1 GHz

2 Agilent 20:34:35  Sep 12, 2665 L

Mkrl 3485 MHz

Eef 48 dBm #Atten 40 dB 28.99 dBm

#Peak

Log
18
dB/
0ffst
12.4
dB

-13.8

dBm

#PAvg

ML S2
53 FC

£
FTun
#3np

Ext Ref
AC Coupled: unspecified below 20 MHz

Display Line
-13.00 dBm

Center 5805 MHz Span 999 MHz

#Res

BH 166 kHz #YBH 168 kHz Sweep 120.5 ms (661 pts)

Plot 6.4.17) Out of Band Emissions at Antenna Terminals

8-PSK, High Channel, 848.8 MHz, TX signal +/- 20 MHz

# Agilent 21:56:37 Sep 12, 2665 L

Mkrl 8548.88 MHz

Ref 48 dBm #Atten 40 dB 38.88 dBm

#Peak

Log
18
dB/
Dffst
12.4
dB

o

Eut Ref

Display Line
-13.00 dBm

£

FTun WL |

AL U TYRFTRRYRR PYRTRTNT? SV PYPIP) SRS 1 T 4 L' U ARPNE i N SNPAN] RS YEO SRR
Center 548,88 MHz Span 48 MHz
#Res BW 188 kHz #\BW 108 kHz #Sweep 10 ms (6B1 pts)

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, 848.8 MHz, 1 GHz to 20 GHz

2 Agilent 22:43:17  Sep 12, 2665 L
Mkrl 1.63 GHz
Ret 32.4 dBm #Atten 30 dB -48.63 dBm
fE;ak Display Line
10 |-13.00 dBm
dB/ Ext Ref
Dffst
12.4
dB
DI
=138 4 =
dBm 8 2. o ST ™ L T - A
#PAvg
Ml 52
Start 1.88 GHz Stop 20.80 GHz
#Res B 1 MHz #\BH 1 MHz Sweep 47.52 ms (GO pts)
Marker Trace Type X Axig Amplitude
1 1) Freg 1.62 GH= -48.63 dBm
2 1 Freg 2.4E GHz -39.81 dBm

Cellular Harmonics for | Level (dBm)
Ch. 251 (848.8 MHz)
Second -
Third --
All others <-30dBm up to 20GHz
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Plot 6.4.19) Out of Band Emissions at Antenna Terminals

GMSK, Low channel, 1850.2 MHz, 1 MHz to 1 GHz
% Agilent 11:48:16 Oct 3, 2005 L

Mkrl 508.5 MHz
Ref 48 dBm Atten 40 dB -39.72 dBm
#Peak
Log
18
dB/ Ext Ref
Offst AC Coupled: unspecified below 26 MHz

Start 1.8 MHz Stop 1.088 8 GHz
#Res BH 109 kHz #UBH 106 kHz Sweep 120.5 ms (601 pts)

Plot 6.4.20) Out of Band Emissions at Antenna Terminals

GMSK, Low channel, 1850.2 MHz, TX signal +/ 20 MHz

% Agilent 11:41:24 Oct 3, 2005

Mkrl 1.858 20 GHz
Ref 48 dBm Atten 40 dB 31.58 dBm
#Peak T
Log
18
dB/ Eut Ref
Offst

£
FTun ) /’//J“ r\““\m . .

Sh‘p R g e e ] Gy e Lk ST S SRS Sl
Center 1,858 28 GHz Span 48 MHz
#Res BH 109 kHz #UBH 106 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, 1850.2 MHz, 1 GHz to 20 GHz
% Agilent 11:49:46 Oct 3, 2005 L

Mkrl 1.86 GHz
Ref 48 dBm Atten 48 dB 31.35 dBm
#Peak
Log b3
18
dB/ Ext Ref

Dffst

A e Ty g MWMWWWWWM%WW

Start 1.80 GHz Stop 20,88 GHz
#Res BW 1 MHz #VBH 1 MHz Sweep 47.52 ms (601 pts)

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, 1880.0 MHz, 1 MHz to 1 GHz

2 Agilent 20:49:20 Sep 12, 2065 L

Mkrl 848.5 MHz
Ref 48 dBm #Atten 40 dB -42.22 dBm
#Peak
Log
18
dB/ Ext Ref
Offst AC Coupled: unspecified below 26 MHz
12.4
dB
9'13 g Display Line
daen |—13.80 dBm

#PAvg

ML S2
53 FC

£01:
FTun ) 1
#3wp RSNTITITY | BRRRNPTN PR NS\ RN | WX IR A YT W T

Center 5805 MHz Span 999 MHz
#Res BH 186 kHz #UBH 166 kHz Sweep 120.5 ms (GO1 pts)

Plot 6.4.23) Out of Band Emissions at Antenna Terminals

GMSK, Middle channel, 1880.0 MHz, TX signal +/- 20 MHz
# Agilent 22:00:13 Sep 12, 2665 L

Mkrl 1.880 88 GHz
Fef 40.7 dBm #Htten 40 dB 29.53 dBm
#Peak |
Log 1
18
dB/ Ext Ref
Offst
131
dB

0l |Display Line
&n |—-13.00 dBm

£
FTun i
! !

Center 1,530 80 GHz Span 48 MHz
#Res BW 188 kHz #\BW 108 kHz #Sweep 10 ms (6B1 pts)
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Plot 6.4.24) Out of Band Emissions at Antenna Terminals

GMSK, Middle channel, 1880.0 MHz, 1 GHz to 20 GHz

- Agilent 22:47:37 3ep 12, 20065 L

Mkrl 1.89 GHz
Ref 38 dB #Atten 30 dB 29.78 dBm
#Peak
Log
14
dB/ Eut Ref
Dffst
131
dB

-13.8
dBm

#PRyg

Ml S2
$3 FC

[ P8 R T MLV EPPPNUN G O /At A i i
,’f—“%)n Display Line
+sup [~13.00 dBm

Start 1.88 GHz Stop 28,88 GHz
#Res BH 1 MHz #YBW 1 MHz Sweep 47.52 ms (601 pta)

Strong emission shown is the carrier signal.

© 2005 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 | AC850 | Sept 12,2005 | Page 32 of 50 |

Plot 6.4.25) Out of Band Emissions at Antenna Terminals

GMSK, High channel, 1909.8 MHz, 1 MHz to 1 GHz
% Agilent 11:43:59 0Oct 3, 2005 L

Mkrl 46.8 MHz
Ref 48 dBm Atten 40 dB -41.44 dBm
#Peak
Log
18
dB/ Ext Ref
Offst AC Coupled: unspecified below 26 MHz

R T T N e T o Frvten T T e SRl T T s s

Start 1.8 MHz Stop 1.088 8 GHz
#Res BH 109 kHz #UBH 106 kHz Sweep 120.5 ms (601 pts)

Plot 6.4.26) Out of Band Emissions at Antenna Terminals

GMSK, High channel, 1909.8 MHz, TX signal +/ 20 MHz

% Agilent 11:45:64 Oct 3, 2005

Mkrl 1.989 73 GHz
Ref 48 dBm Atten 40 dB 31.35 dBm
#Peak I
Log
18
dB/ Eut Ref
Offst

Swp T e P e e e e ¥ HFrePbrritt e T e T
Center 1,989 80 GHz Span 48 MHz
#Res BH 109 kHz #UBH 106 kHz Sweep 4.84 ms (601 pts)
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Plot 6.4.27) Out of Band Emissions at Antenna Terminals

GMSK, High channel, 1909.8 MHz, 1 GHz to 20 GHz
% Agilent 11:48:36 Oct 3, 2005 L

Mkrl 1.92 GHz
Ref 48 dBm Atten 48 dB 31.13 dBm
#Peak
Log <1>
16
dB/ Eut Ref

Dffst

A L ﬁwmwwwmww

Start 1.80 GHz Stop 20,88 GHz
#Res BW 1 MHz #VBH 1 MHz Sweep 47.52 ms (601 pts)

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, 1850.2 MHz, 1 MHz to 1 GHz
% Agilent 11:58:58 0Oct 3, 2005 L

Mkrl 46.8 MHz
Ref 48 dBm Atten 40 dB -41.58 dBm
#Peak
Log
18
dB/ Ext Ref
Offst AC Coupled: unspecified below 26 MHz

Start 1.8 MHz Stop 1.088 8 GHz
#Res BH 109 kHz #UBH 106 kHz Sweep 120.5 ms (601 pts)

Plot 6.4.29) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 1850.2 MHz, TX signal +/ 20 MHz

% Agilent 11:52:14 0Oct 3, 2005

Mkrl 1.858 20 GHz
Ref 48 dBm Atten 40 dB 31.88 dBm
#Peak |
Log
18
dB/ Eut Ref
Offst

Sh‘p = i e e T rawww T T P T e el
Center 1,858 28 GHz Span 48 MHz
#Res BH 109 kHz #UBH 106 kHz Sweep 4.84 ms (601 pts)
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Plot 6.4.30) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 1850.2 MHz, 1 GHz to 20 GHz
% Agilent 11:54:29 0Oct 3, 2005 L

Mkrl 1.86 GHz
Ref 48 dBm Atten 48 dB 31.41 dBm
#Peak
Log b3
18
dB/ Ext Ref

Dffst

Start 1.80 GHz Stop 20,88 GHz
#Res BW 1 MHz #VBH 1 MHz Sweep 47.52 ms (601 pts)

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, 1880.0 MHz, 1 MHz to 1 GHz

2 Agilent 20:52:26  Sep 12, 2665 L

Mkrl 848.5 MHz
Ref 48 dBm #Atten 40 dB -41.99 dBm
#Peak
Log
18
dB/ Ext Ref
Offst AC Coupled: unspecified below 26 MHz
12.4
dB
9'13 g Display Line
daen |—13.80 dBm

#PAvg

ML S2
53 FC

£
FTun 1
LT Ta N PPN RV O RIS TR L PYEEI (PR WP EPRETRITIY FEeRIr SRTIE  OVe XEVRN

Center 5805 MHz Span 999 MHz
#Res BH 186 kHz #UBH 166 kHz Sweep 120.5 ms (GO1 pts)

Plot 6.4.32) Out of Band Emissions at Antenna Terminals

8-PSK, Middle channel, 1880.0 MHz, TX signal +/- 20 MHz
# Agilent 22:04:43 Sep 12, 2665 L

Mkrl 1.880 88 GHz
Fef 40.7 dBm #Htten 40 dB 29.92 dBm
#Peak |
Log 1
18
dB/ Ext Ref
Offst
131
dB

0l |Display Line
&n |—-13.00 dBm

£0F): f
FTun \
] [P T

LY LT XU NS B DR SN PR

Center 1,530 80 GHz Span 48 MHz
#Res BW 188 kHz #\BW 108 kHz #Sweep 10 ms (6B1 pts)
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Plot 6.4.33) Out of Band Emissions at Antenna Terminals

8-PSK, Middle channel, 1880.0 MHz, 1 GHz to 20 GHz

2 Agilent 22:51:04  Sep 12, 2665 L
Mkrl 1.89 GHz
Fef 36 dBy #Atten 30 dB 29.68 dBm
#Peak 1
Log
16
dB/ Ext Ref

R I AL M.MMWWWMWW
i |Display Line
+sup [-13.00 dBm

Start 1.88 GHz Stop 28,88 GHz
#Res BH 1 MHz #YBW 1 MHz Sweep 47.52 ms (GO1 pts)

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, 1909.8 MHz, 1 MHz to 1 GHz
% Agilent 11:55:43 Oct 3, 2005

Ref 48 dBm

Atten 48 dB

L
Mkrl 133.9 MHz
-38.88 dBm

#Peak
Log

18
dB/

Ext Ref
AC Coupled: unspecified below 28 MHz

Dffst

= b

Swp [

- b, ot

L e O g e a

L e i Cagw

Start 1.8 MHz
#Res BH 106 kH

z

Stop 1.088 8 GHz

#YBH 168 kHz Sweep 120.5 ms (601 pts)

Plot 6.4.35) Out of Band Emissions at Antenna Terminals

8-PSK, High channel, 1909.8 MHz, TX signal +/ 20 MHz
% Agilent 11:56:46 Oct 3, 2005

Ref 48 dBm

Atten 48 dB

Mkrl 1.989 88 GHz
31.83 dBm

#Peak
Log

18
dB/

Ext Ref

Dffst

L e e e T Y e T e e T

Center 1.989 8
#Res BH 106 kH

GHz
z

Span 48 MHz

#UBH 106 kHz Sweep 4.84 ms (601 pts)
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Plot 6.4.36) Out of Band Emissions at Antenna Terminals

8-PSK, High channel, 1909.8 MHz, 1 GHz to 20 GHz
% Agilent 11:57:38 Oct 3, 2005 L

Mkrl 1.92 GHz
Ref 48 dBm Atten 48 dB 30.29 dBm
#Peak
Log
16
dB/ Eut Ref

Dffst

1
<

Start 1.80 GHz Stop 20,88 GHz
#Res BW 1 MHz #VBH 1 MHz Sweep 47.52 ms (601 pts)

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 Setup
Control
- - FSP
Interface DuUT Directional Spectrum
Board Coupler Analyzer
DC Power Power Meter CMU200
Supply (for trigger) Test Set
7.2 Test Equipment
7.3 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 Sept. 29, 2004
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
7.4  Test Results
Block Frequency Boundaries (MHz) Channels | Corresponding | Result
Test Tested Plots
1 GMSK: Below 824 MHz, above 849 MHz 128, 251 7.4.1,7.4.2 Complies
2 8PSK: Below 824 MHz, above 849 MHz 128, 251 743,744 Complies
3 GMSK: Below 1850.2MHz, above 512, 810 7.4.5,7.4.6 Complies
1909.8MHz
4 8PSK: Below 1850.2MHz, above 512, 810 7.4.7,7.4.8 Complies
1909.8MHz
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7.5 Test Plots

Plot 7.4.1) GSMK; Cellular low channel, below 824 MHz
¥ Agilent 10:49:49 Sep 14, 2065 L
Mkrl 824.000 MHz
Ref 2.4 dBm #ftten 48 dB -16.81 dBm
#3amp
Log
1@
thf Ext Ref

] ){
-13.6 |

#PRyg .

v |

15

ML $2 ; mm mmkwhftw
$3 FChMpmript WA o o R AR T

t>cor | Display Line
#swp [-13.00 dBm

Start 821.608 MHz © Stop 824,000 MHz
#Res BW 3 kHz #WBH 3 kHz Sweep 1.271 s (GO1 pts)

Plot 7.4.2) GMSK; Cellular high channel, above 849 MHz
= Agilent 16:38:42 3ep 14, 2005 L
Mkrl 849.818 MHz
Ref 2.4 dBm #Atten 48 dB -12.88 dBm
#Samp
Log
10
dB/ Ext Ref
Dffst
12.4
dB

B T B Ik Tl L o v
t>co |Display Line
+swp [-13.00 dBm

Start 849.000 MHz - Stop 852,000 MHz
#Res BW 3 kHz #WEH 3 kHz Sweep 1,271 s (61 pts)
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Plot 7.4.3) 8-PSK; Cellular low channel, below 824 MHz

# Agilent 19:42:54 Sep 14, 2665

Ref 2.4 dBm #Atten 40 dB

L
Mkrl 823.975 MHz
-23.76 dBm

#5amp
Log

1@

dB/

Eut Ref

Dffst
12.4
dB

-13.8

dBm
#PAvg

ML S2

5 chwmwwwwwwmmww%wﬂﬁwm

]
-

f;;)@k Display Line

+sup [~13.00 dBm

Start £21.000 MHz B

#Res BH 3 kHz #YBH 3 kHz

Stop 824,000 MHz
Sweep 1.271 s (GO1 pts)

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

# Agilent 18:25:08 Sep 14, 2665

Ref 2.4 dBm #Atten 40 dB

L
Mkrl 549.018 MHz
-22.92 dBm

#Samp
Log

1@

dB/

Eut Ref

Offst 1

12.4

dB

DI

—13.0 |

dBm
#PAvg ,

Ml S2 W

53 FC |[l

fg)@k Display Line

+sup [—13.00 dBm

Start 549.000 MHz

#Res BH 3 kHz #YBH 3 kHz

Stop 852,000 MHz
Sweep 1,271 s (61 pts)
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Plot 7.4.5) GMSK; PCS low channel, below 1850.2 MHz
5 Agilent 18:49:43 Sep 14, 2665 L
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Plot 7.4.7) 8-PSK; PCS low channel, below 1850.2 MHz
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Plot 7.4.8) 8-PSK; PCS high channel, above 1909.8 MHz
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8 Frequency Stability Versus Temperature
FCC 2.1055

8.1 Summary of Results

The AC850 Frequency Stability versus temperature meets the requirement of being
within +0.1ppm of the received base station frequency.

8.2 Test Procedure

The AC850 was placed inside the temperature chamber. The transmitting frequency error
is measured at 25 degrees C, 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 5.0 volts.

Test Setup
Control Computer
CMU200
Interface DuT 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 Sept. 29, 2004
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

ACB850 Cellular Mode: Cold to Hot Frequency Stability
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0.0040 - \ ——8PSK
0.0030 -
0.0020 -

0.0010 A
0.0000

Frequency Offset in PPM

-20 -10 0 10 20 30 40 50 60

Temperature in Deg. C

AC850 PCS Mode: Cold to Hot Frequency Stability
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0.0040 -
0.0030 -
0.0020 -

0.0010 A
0.0000

—&— GMSK
——8PSK

Frequency Offset in PPM

-20 -10 0 10 20 30 40 50 60

Temperature in Deg. C

Low to High Temperature Tabular Readings

Cellular Mode: 824MHz to 848MHz PCS Mode: 1850MHz to 1909MHZz

GMSK Mode 8-PSK Mode GMSK Mode 8-PSK Mode
Temp.(C) Offset  Offset | Offset Offset | Offset Offset | Offset Offset
Hz)  (epm) | (Hz) (ppm) | (Hz)  (ppm) | (Hz)  (ppm)
-20 0.0016 -7 0.0037 -5 0.0027 -2 0.0011 0.014
-10 0.0027 -4 0.0021 -3 0.0016 -2 0.0011  0.017
0 0.0016 -10 0.0053 6 0.0032 9 0.0048 0.011
10 0.0043 -14 0.0074 -5 0.0027 -7 0.0037 0.011
20 0.0080 -8 0.0043 -6 0.0032 -6 0.0032 0.012
30 0.0043 -5 0.0027 -4 0.0021 -14 0.0074 0.014
40 0.0053 -1 0.0059 -7 0.0037 -6 0.0032 0.014
50 0.0032 -14 0.0074 8 0.0043 -7 0.0037 0.018
60 0.0016 -7 0.0037 -10 0.0053 8 0.0043 0.018
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High to Low Temperature Frequency Error

AC850 Cellular Mode: Hot to Cold Frequency Stability
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0.0050 - / ——GMSK
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0.0010
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Frequency Offset in PPM
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Temperature in Deg. C

High to Low Temperature Tabular Readings

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)
60 -7 0.0037 9 0.0048 -7 0.0037 -9 0.0048
50 12 0.0064 10 0.0053 8 0.0043 | -12 0.0064
40 13 0.0069 | -10 0.0053| -15 0.0080 -8 0.0043
30 15 0.0080 | -14 0.0074 | -12 0.0064 6 0.0032
20 7 0.0037 -8 0.0043 -5 0.0027 5 0.0027
10 -6 0.0032 -3 0.0016 -6 0.0032 -3 0.0016
0 -4 0.0021 -6 0.0032 3 0.0016 -4 0.0021
-10 -2 0.0011 -4 0.0021 -3 0.0016 -2 0.0011
-20 -3 0.0016 -5 0.0027 -4 0.0021 -3 0.0016
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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 5.0 volts.

9.2 Test Procedure

The AC850 was connected to a DC Power Supply and a GSM 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 4.25 volts to 5.75 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 Sept. 29, 2004
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

85% to 115% of 5 Volts Frequency Error
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85% to 115% of 5 Volts Frequency Error, Tabular Data
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)

4.25 -12 0.0064 -15 0.0080 -4 0.0048 -11 0.0131
4.35 -9 0.0048 -8 0.0043 3 0.0036 -12 0.0143
4.45 -9 0.0048 -18 0.0096 -2 0.0024 -14 0.0167
4.55 -9 0.0048 -12 0.0064 8 0.0096 -9 0.0108
4.65 -10 0.0053 -20 0.0106 5 0.0060 -17 0.0203
4.75 -10 0.0053 -22 0.0117 9 0.0108 -16 0.0191
4.85 -10 0.0053 -14 0.0074 -11 0.0131 -8 0.0096
4.95 -9 0.0048 -15 0.0080 4 0.0048 -17 0.0203
5.05 -5 0.0027 -11 0.0059 8 0.0096 -20 0.0239
5.15 -6 0.0032 -13 0.0069 -7 0.0084 -15 0.0179
5.25 -3 0.0016 -13 0.0069 -9 0.0108 -12 0.0143
5.35 -5 0.0027 -5 0.0027 -6 0.0072 -16 0.0191
5.45 4 0.0021 -12 0.0064 -13 0.0155 -12 0.0143
5.55 3 0.0016 -14 0.0074 -18 0.0215 -5 0.0060
5.65 5 0.0027 -10 0.0053 -10 0.0119 -10 0.0119
5.75 6 0.0032 -14 0.0074 -14 0.0167 -8 0.0096
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