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FCCID: NBZNRM 6833

Applicant: Novatel Wirdess Technologies Ltd.
Equipment:  Wireless CDPD Modem

Modd: Minstrel 540

Standard: FCC Rules and Regulations Part 2.1046

ENGINEERING SUMMARY

This report contains the results of the effective radiated power (ERP) measurement performed on a
NOVATEL WIRELESS Mingrd 540 wireless CDPD modem. The measurements were carried out in
accordance with the FCC Rules and Regulations Part 2.1046. The product was evaluated for ERP when
it was set a the maximum power level.

The Minstrel 540 wirdess CDPD modem is an attachment for the HP Jornada 540 Series Pocket PC..
Mingtrel 540 was tested for ERP at high, middle, and low frequencies with the maximum ERP obtained

a channd No.: 991 with the frequency being 824.04 MHz. Thetest datais presented in this report under
the section: Test Results. The measured ERPis0.316 W.

(The results presented in this report relate only to the sample tested)
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Summary of the Results

Test Description Page Test Set-up Reaults
No. Figure No. Summary
RF Power Output as Radiated
Ref. Paragraph 2.1046 8 1 Passed
OAugust 2000 Page 3 APREL Project No NVWB-MINSTREL 540-3539
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INTRODUCTION
Generd

This report describes the results of the effective radiated power (ERP) measurement conducted on a
Novatd Wirdess Mingrel 540 wirdess CDPD modem herein referred to as DUl (Device under
Investigation)

Test Fadllity

The tests were performed for Novate by APREL Laboratories a8t APREL’s EMI facility located in
Nepean, Ontario, Canada. The laboratory operates an (3m and 10m) Open Area Test Site (OATS).
The measurement facility is cdibrated in accordance with ANSI C63.4-1992.

A description of the measurement facility in accordance with the radiated and AC line conducted test Site
criteria per ANSI C63.4-1992 is on file with the Federd Communications Commisson and is in
compliance with the requirements of Section 2.948 of the Commissions rules and regulations.
APREL’sregistration number is: 90416

APREL is accredited by Standard Council of Canada, under PALCAN program (ISO Guide 25).
APREL is dso accredited by Industry Canada (formerly DOC) and recognised by the Federd
Communications Commissions (FCC).

Standard

The evauation and anadlyss were conducted in accordance with FCC Rules and Regulations Parts
2.1046 and the appropriate limits.

Tes Equipment
The test equipment used during the evauation islisted in Appendix A with calibration due dates.

Environmentd Conditions

Measurements were conducted in open areatest Site.

- Temperature: 15°C+2
- Rdaive Humidity: 30-50%
OAugust 2000 Page 4 APREL Project No NVWB-MINSTREL 540-3539
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- Air Pressure; 101 kPa+ 3

FCC SUBMISSION INFORMATION

FCC ID: NBZNRM 6833

Equipment: Wireless CDPD Modem
Mode!: Mingtrel 540
For: Certification

Applicant: Novatd Wirdess Technologies Ltd.
Suite 200
6715-8" Street, N.E.
Cdgay, Alberta
Canada, T2E 7TH7

Manufacturer: Novatd Wirdess Technologies Ltd.
Suite 200
6715-8" Street, N.E.
Cdgary, Alberta
Canada, T2E 7H7

Evauated by: APREL Laboratories
51 Spectrum Way
Nepean, Ontario
Canada K2R 1E6

()August 2000 Page 5 APREL Project No NVWB-MINSTREL 540-3539
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MANUFACTURER'SDATA

FCC ID No: NBZNRM 6833

Equipment Type: Wireless CDPD Modem

Model: Minsirel 540

Reference: FCC Rules and Regulations Parts 2 and Part 22
Manufacturer: Novatel Wirdess Technologies Ltd.

Power Source: DC Battery

Development

Stage of Unit: Production

GENERAL SPECIFICATIONS

1 Frequency Range: 824 to 849 MHz (Trangmitter)
2. Output Power: 0.316 W ERP

3. Frequency Tolerance: 2.5 ppm

4. Type of Modulation: GMSK

5. Emisson Designators(See 47 CFR § 2.201 and §2.202) 28K8FXW

6. Antenna Impedance: 50 Ohms

()August 2000 Page 6 APREL Project No NVWB-MINSTREL 540-3539
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TEST RESULTS
FOR

Effective Radiated Power (ERP)
Of
Novatel Wireless Minstrel 540 CDPD
modem

Novatel Wireless

()August 2000 Page 7 APREL Project No NVWB-MINSTREL 540-3539
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Test:

Ref.:
Criteria:
Set-up:
Equipment:

M ethodology:

APIREL

RF Power Output as Radiated (ERP)

FCC Part 2 paragraph 2.1046

N/A

See Figure No. 1.

See Appendix A.

RF Power Measurement by Radiated Method (ERP):

Test dte: The radiated RF power measurement was taken at APREL Laboratory’s open
area test gte (OATS). This open area test Site is calibrated to ANSI C63.4 document
and a description of the measurement facility is on file with the Federd Communications
Commisson and is in compliance with the requirement of Section 2948 of the
Commissions rules and regulations. (FCC File No.: 90416)

The test was set-up asillustrated in Fig.1. The Minstrel 540 was configured to operate at
maximum power with carrier unmodulated. The equipment under test was placed on a
turntable postioned 3 m away from the calibrated recaiving antenna, which in turn was
connected to the spectrum analyzer.

For each transmitter frequency, the received sSgnd was maximised by roteing the
turntable and adjusting the height of the recalving antenna. To obtain the actud ERP, the
Minstrel 540 was replaced by a verticaly polarised half-wave dipole antenna resonant to
that frequency and fed by a RF power amplifier and Sgnd generator. The center of the
dipole antenna was placed precisely in the same location as the Mingrd 540. It was
ensured that the orientation of the rotating table and the height of the recelving antenna
were unmoved. The sgnd generator level was adjusted until the pesk reading on the
spectrum analyzer was identical to that obtained when the Mingtrel 540 was on the
turntable. The two sgnds were matched by superimposing one signd to the other on the
spectrum andyzer screen. The output of power amplifier was disconnected from the
substitute dipole antenna and connected to a RF power meter. The effective radiated
power was read directly form the power meter.

The process wasrepeated for two mor e channels.

Results: SeeTablel1

OAugust 2000
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Figure 1.aTest sat up for the Radiated Power (ERP) Measurement in OATS (not to scale)

Fig. 1o APREL’s OATS (Open Area Test Site)
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Figure 1.c Test set up for the Radiated Power (ERP) Measurement in OATS (not to scale)
The DUI isreplaced by Reference Dipole Antenna.
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Table 1.
RF Output Power Measurement
ERP

Minstrel 540

Chanmel Mominal Measured ERP
MNo Transrnit Cutput Power
Frequency ERP
iMHz} {dBim) (Wi
a1 22404 250 316
367 B36.01 244 1258
T99 34897 23.7 0.234

fey 1. Lo00

l'est Engineer. . ... o e L R SRR s dlc......
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APPENDIX A

List of Test Equipment
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List of Equipment used

Description Manufacturer Model # Asset # Calibration
Due Data
Spectrum Analyzer Anritsu MS2661C 301330 Dec 10, 2000
Power Meter Rhode & Schwarz NRVS 00851 July 21, 2001
20 dB Attenuator Narda 4779-20 301370 May 18, 2001
Signa Generator Hewlett-Packard HP 8662A 100456 Nov 1, 2000
RF Power Amplifier Amplifier Research | 25W100M 100735 Sep 16, 2000
Reference Half wave APREL Inc. D-8355 N/A June 16, 2001
Dipole
Log Periodic Antenna Eaton ALP-1 100553 July 21, 2001
Turntable with Controller EMCO 1060-1.241 100506 CNR
Computer Controlled Antenna | EMCO 1051-12 100507 CNR
Position Mast
OATS APREL Inc. 3m & 10m N/A N/A
OAugust 2000 Page 13 APREL Project No NVWB-MINSTREL 540-3539

Thisreport shall not be reproduced, except in full, without the express written approval of APREL Laboratories




APIREL

Consulting - Research . Training . Certification Testing Since 1981

APPENDIX B
PHOTOGRAPHS
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Novatel Wireless
Minstrel 540
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ERP Measurements in OATS
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Reference Dipole Antenna Used for ERP Measurement
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FCCID: NBZNRM 6833

Applicant: Novatel Wirdess Technologies Ltd.
Equipment:  Wirdless CDPD Modem

Modd: Mingirel 540

Standard: FCC Rules and Regulations Part 2.1046

ENGINEERING SUMMARY

This report contains the results of Fidd Strength of Spurious Radiation measurement performed on a
Novated Wirdess Mingrd 540 wirdess CDPD modem. The measurements were carried out in
accordance with the FCC Rules and Regulations Part 2.1053. The product was evaluated for spurious
when it was st a the maximum power levd.

The Minstrel 540 wirdess CDPD modem is an attachment for the HP Jornada 540 Series Pocket PC.

(The results presented in this report relate only to the sample tested)

()August 2000 Page 2 APREL Project No NVWB-MINSTREL-540-3540
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Summary of the Results

Test Description Page Test Set-up Reaults
No. Figure No. Summary
Field Strength of Spurious Radiation
Ref. Paragraph 2.1053 8 1 Passed
OAugust 2000 Page 3 APREL Project No NVWB-MINSTREL -540-3540
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INTRODUCTION
Generd

This report describes the results of the Field Strength of Spurious Radiation measurement conducted on a
Novatd Wirdess Minstrel 540 CDPD modem herein referred to as DUI (Device Under Investigation).

Test Fadility

The tests were performed for Novated Wirdess by APREL Laboratories & APREL’s EMI facility
located in Nepean, Ontario, Canada.  The laboratory operates an (3m and 10m) Open Area Test Site
(OATS). The measurement facility is calibrated in accordance with ANSI C63.4-1992.

A description of the measurement facility in accordance with the radiated and AC line conducted test Site
criteria per ANSI C63.4-1992 is on file with the Federd Communications Commission and is in
compliance with the requirements of Section 2.948 of the Commissions rules and regulations.
APREL’sregistration number is 90416

APREL is accredited by Standard Council of Canada, under PALCAN program (ISO Guide 25).

APREL is dso accredited by Industry Canada (formerly DOC) and recognised by the Federd
Communications Commissions (FCC).

Standard

The evauaion and anadyss were conducted in accordance with FCC Rules and Regulations Parts
2.1053 and the appropriate limits.

Test Equipment
The test equipment used during the evauation islisted in Appendix A with calibration due dates.

Environmentd Conditions

Measurements were conducted in open areatest Site.

- Temperature: 20°C+2

- Rdaive Humidity: 30-50%

- Air Pressure: 101 kPa+ 3

OAugust 2000 Page 4 APREL Project No  NVWB-MINSTREL-540-3540
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FCC SUBMISSION INFORMATION

FCC ID: NBZNRM 6833

Equipment: Wireless CDPD Modem
Mode!: Mingtrel 540
For: Certification

Applicant: Novatd Wirdess Technologies Ltd.
Suite 200
6715-8" Street, N.E.
Cdgay, Alberta
Canada, T2E 7H7

Manufacturer: Novatd Wirdess Technologies Ltd.
Suite 200
6715-8" Street, N.E.
Cdgary, Alberta
Canada, T2E 7H7

Evauated by: APREL Laboratories
51 Spectrum Way
Nepean, Ontario
Canada K2R 1E6
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Thisreport shall not be reproduced, except in full, without the express written approval of APREL Laboratories



APICEL
Consulting - Research . Training . Certification Testing Since 1981

MANUFACTURER'SDATA

FCC ID No: NBZNRMG6833

Equipment Type: Wireless CDPD Modem

Model: Minsirel 540

Reference: FCC Rules and Regulations Parts 2 and Part 22
Manufacturer: Novatel Wirdess Technologies Ltd.

Power Source: DC Battery

Development

Stage of Unit: Production

GENERAL SPECIFICATIONS

1 Frequency Range: 824 to 849 MHz (Trangmitter)
2. Output Power: 0.316 W ERP

3. Frequency Tolerance: 2.5 ppm

4. Type of Modulation: GMSK

5. Emisson Designators(See 47 CFR § 2.201 and §2.202) 28K8FXW

6. Antenna Impedance: 50 Ohms

()August 2000 Page 6 APREL Project No NVWB-MINSTREL-540-3540
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TEST RESULTS
FOR

Field Strength of Spurious Radiation
Of
Novatel Wireless Minstrel 540 CDPD
Modem

Novatel Wireless.

()August 2000 Page 7 APREL Project No NVWB-MINSTREL-540-3540
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Test:
Ref:

Criteria;

Set-up:
Conditions:
Equipment:

Procedure:

APIREL

Field Strength of Spurious Radiation
FCC Parts 2.1046 and 22.917 (e)

Emisson:
The permitted maximum level of spurious emissonis43 + 10 log (P) dB
below the unmodulated carrier power of the transmitter (P). This was calculated
to be 84.6 dBmV/m at 3 meters.

SeeFigure 1.a
Voltage Supply: 7.4/8.4 DC Battery
See Appendix A.

The find measurements were taken at APREL Laboratory’s open area test ste (OATS)
measurement fecility. This open areatest Steis calibrated to ANS C63.4 document and
a destription of the measurement facility is on file with the Federa Communications
Commisson and is in compliance with the requirements of Section 2.948 of the
Commissions rules and regulations.

(FCC Regidration N0.:90416).

The Minstrel 540 was configured to operate at maximum power with appropriate
modulation. Special software was employed in order that the transmitter was processing
detain anorma manner.

Prior to find measurement in the OATS, preliminary radiated spurious emissons were
scanned in a shidded enclosure at a distance of 1 m using biconical, log-periodic and
horn antennas in order to determine the characteristic frequencies of the fied strength of
spurious emissons.  Based on this information, measurements were performed in the
OATS a these characterigtic frequencies using calibrated antennas.

All fidd strength measurements were made with a spectrum analyser and the gppropriate
caibrated antenna for the frequency range from 9 kHz up to 10" harmonics of the
transmit frequency (see equipment list for the cdibrated antenna used). The Power of
thecarrier frequency was also measured in the OATS.

OAugust 2000
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Figure 1.a Test set up for the Fied Strength of Spurious Radiation Measurement in OATS
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Fig. 1.b APREL’S OATS (Open AreaTest Site)
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APIREL

The equipment under test was placed on a turntable positioned 3 meters away from the
cdibrated recaiving antenna, which in turn was connected to the spectrum analyzer. For
each identified frequency, the recaved sgnd was maximized by the postioning of the
turntable and the height of the antenna. The process was repeated for both horizontal and
verticd polarisation.

Information submitted includes the relaive radiated power of each purious emissons
with reference to the calculated 84.6 dBnV/m limit per 22.917(€), assuming dl emissons
are radiated from haf-wave dipole antenna.

Measurements given in the sourious emissons test result tables contain:

analyzer reading, correction factor, and fina reading. The find fidd strength leve are
derived from the analyzer measurement and the correction factor (antenna factor and
cableloss) as shown in the following example:

Sample Caculation
A. Spectrum andyzer reading

at 1648.08 MHz (2™ harmonic) a spurious level of 14.2 dBnV @ 3 meters is
measured.

B. Correction factor (antenna factor and cable 10ss)
Cableloss. 0.5dB
Antenna Factor: 34 dB
Tota Correction Factor: 0.5+ 34=345dB/m
C. Find reading (Fidd Strength of spurious emission):
C=A+B
C=14.2dBnV + 34.5dB
C=48.7 dBnV/m @ 3 meters
D. The criterialevd.
The fidd intendty, which would be produced by the transmitter carrier operating into a

haf-wave dipole antenna (gain of 1.64), at a distance of 3 m, was cadculated usng the
following formula

OAugust 2000

Page 10 APREL Project No NVWB-MINSTREL-540-3540

Thisreport shall not be reproduced, except in full, without the express written approval of APREL Laboratories



APIREL

Field Strength of unmodulated carrier (dBmV/m) = 10 logy (PtG/4r %) + 146 dB
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Pt istransmitter carrier power, unmodul ated
Gisgan, 1.64
R isdigance, 3 meters

Criteria (reference) level a 3 meters from 0.316 Watt (ERP) into hdf-wave dipole
antennaiis 84.6 dBnv/m.

E = Margin (spurious emission below the reference leve)

E=D-C
E =84.6 dBnV/m —48.7 dBnV/m
E =35.9 dBnV/m
Results: Passed ) SeeTables1l and 2
OAugust 2000 Page 12 APREL Project No NVWB-MINSTREL-540-3540
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824.04
1* harmanic
{carrier)

91.6

Table one
Field Strength of Spurious Radiation
Transmitter Frequency: 824.04 MHz
Antenna Polarization: Vertical
Resolution Bandwidth:
10 kHz (below 1 GHz)
100 kHz (above 1 GHz)

299

123.5

164808
2™ harmonic

14.2

34.5

487

2472.12
3" harmonic

16.5

353

51.8

329616
4™ harmaonic

9.5

41.0

50.5

Test performed by: /‘ﬁi@f—/@%

Date: /ﬁ‘rz /f: Coso

© August 2000
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Table 2

Field Strength of Spurious Radiation
Transmitter Frequency: 824.04 MHz
Antenna Polarization: Horizontal
Resolution Bandwidth:

10 kHz (below 1 GHz)

100 kHz (above 1 GHz)

B24.04
1" harmonic B7.6 299 117.5 - -
{carrier)
164E.08 171 4.5 ilé Bd. 0 33.0
2 harmomic
2472.12 5.4 353 40,7 846 439
3* harmonic
3296, 14 <31 41.0 44,1 4.6 40.5
4" harmonic |
Test performed by; 7C~ EEee Powesn. Date: A"n-?r f‘f =
£ August 2000 Page 13 APREL Project No NVWB-MINSTREL-540-3540
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APPENDIX A

List of Test EqQuipment
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Ligt of Equipment

APIREL

Description Range Manufacturer Model # APREL Cal. Due
Asset # Date
Spectrum 9kHz-3GHz | Anritsu MS2661C 301330 Dec 10,
Andyzer 2000
Spectrum 9kHz-30GHz | Anritsu MS2667C 301436 Nov 3,
Andyzer 2000
Biconicd Antenna | 20 MHz - 200 Eaton 94455-1 100890 Jduly 21,
MHz 2001
Log - Periodic 200 MHz -1.0 Eaton ALP-1 100761 Jduly 21,
Antenna GHz 2001
Horn Antenna 1-18GHz Aprel AA -118 100553 March 12,
2001
Anechoic 10kHz- 10 APREL Inc. - 301329 N/A
Shielded Room GHz
OATS 30MHz-1 APREL Inc. 3mé& 10m N/A N/A
GHz
Magt with the Im-4m EMCO 1051 -12 100507 N/A
Controller
Tumntablewiththe | 0° - 360° EMCO 1060 —1.241 100506 N/A
Controller
Notch Filter 820-850 MHz NFLT-835 301470 CBT
APREL
Attenuator 20 dB APREL 4779-20 301370 May 18,
2001
Amplifier (LNA) 30-1500 MHz APREL Inc. APRLNA-001 301415 June 20,
2001
Microwave 2 _20GHz Hewlett- HP8349B 100952 CBT
Amplifier Packard
Travdling-Wave 14-24GHz Hughes Aircraft TWTA 100424 CBT
Tube Amplifier Company

*CBT sandsfor Cdibrated Before Tet
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Novatel Wireless
Minstrel 540
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Spurious Measurementsin OATS
(frequency range: 30 MHz—200 MH2)

OAugust 2000

Page 19 APREL Project No NVWB-MINSTREL-540-3540
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories



APIREL

Consulting - Research . Training . Certification Testing Since 1981

Spurious Measurementsin OATS
(frequency range: 200 MHz—-1 GH2)
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