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# CONSULTING & RESCARCE ®TRAMNING & CERTIFERCATION TESTING SINCE 881

.

FCCID: NBZNRM -6835

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

Modd: Minstrdl m500

Standard: FCC Rules and Regulations Part 2.1046 & 22

ENGINEERING SUMMARY

This report contains the results of Fidd Strength of Spurious Radiation measurement performed on a
Novate Wirdess Mingrel m500 wirdess CDPD modem. The measurements were carried out in
accordance with the FCC Rules and Regulations Part 2.1053 & 22. The product was evauated for
Spurious emissions when it was st a the maximum power leve.

The Mingtrd m500 wirdess CDPD modem is an attachment for PAm PDA .

(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
Field Strength of Spurious Radiation
Ref. Paragraph 2.1053 & 22 8 1 Passed
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INTRODUCTION

Generd

This report describes the results of the Field Strength of Spurious Radiation measurement conducted on a
Novatd Wirdess Mingrd m500 CDPD modem herein refered to as DUl (Device Under
Investigation).

Tedt Facili

The tests were performed for Novatd Wirdess by APREL Laboratories &t 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 Ste
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 evauaion and anadyss were conducted in accordance with FCC Rules and Regulations Parts
2.1053 & 22.

Test Equipment
The test equipment used during the evauation is listed 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
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FCC SUBMISSION INFORMATION

FCC ID: NBZNRM -6835

Equipment: Wireless CDPD Modem
Modd: Minstrdl m500
For: Cetification

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

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

Evauated by: APREL Laboratories

51 Spectrum Way
Nepean, Ontario
Canada K2R 1E6
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APIREL

MANUFACTURER'SDATA

FCC ID No:
Equipment Type:
M odel:
Reference:
Manufacturer:
Power Source:

Development
Stage of Unit:

GENERAL SPECIFICATIONS
1 Frequency Range:

2. Output Power:

3. Frequency Tolerance:

4, Type of Modulation:

NBZNRM-6835

Wireless CDPD Modem

Minstredl m500

FCC Rules and Regulations Parts 2 and Part 22
Novatd Wirdess Technologies Ltd.

DC Battery

Production

824 to 849 MHz (Tranamitter)
0.372W ERP
+2.5 ppm

GMSK

S. Emission Designators(See 47 CFR § 2.201 and §2.202) 28K8FXW

6. Antenna Impedance:

50 Ohms

OMarch 2001
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TEST RESULTS
FOR

Field Strength of Spurious Radiation
Of
Novatel Wireless Minstrel m500 CDPD
Modem

Novatel Wireless.
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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).

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

The final measurements were taken at APREL Laboratory’s open areatest site (OATS)
measurement facility. This open areatest siteis cdibrated to ANSI C63.4 document and
a destription of the measurement facility is on file with the Federd Communications
Commisson and is in compliance with the requirements of Section 2948 of the
Commissions rules and regulations.

(FCC Regidtration N0.:90416).

The Minstrel m500 was configured to operate & maximum power with appropriate
modulation. Specid software was employed in order that the transmitter was processing
datain a norma manner.

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

All fidd strength measurements were made with a spectrum andyser and the appropriate
cdibrated antenna for the frequency range from 9 kHz up to 10" harmonics of the
tranamit frequency (see equipment ligt for the cdibrated antenna used). The Power of
the carrier frequency was also measured in the OATS.

OMarch 2001
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Figure 1.a Test sat up for the Field Strength of Spurious Radiation Measurement in OATS
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Fig. 1.b APREL’s OATS (Open Area Test Site)
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APIREL

The equipment under test was placed on a turntable positioned 3 meters away from the
cdibrated receiving antenna, which in turn was connected to the spectrum andyzer. For
each identified frequency, the received sgnd was maximized by the postioning of the
turntable and the height of the antenna. The process was repested for both horizonta and
vertica polarisation.

Information submitted includes the relative radiated power of each spurious emissons
with reference to the calculated 78.7 dBnV/m limit per 22.917(€), assuming dl emissons
are radiated from haf-wave dipole antenna.

Measurements given in the purious emissions test result tables contain:

andyzer reading, correction factor, and find reading. The find fidd srength leve are
derived from the andyzer measurement and the correction factor (antenna factor and
cable loss) as shown in the following example:

Sample Cdculation
A. Spectrum andyzer reading

a 1672.98 MHz (2™ harmonic) a spurious level of 24.8 dBnWV @ 3 meters is
measured.

B. Correction factor (antenna factor and cable [0ss)

Cableloss: 0.5dB
Antenna Factor: 32.9dB
Tota Correction Factor: = 33.4 dB/m

C. Find reading (Fidd Strength of spurious emission):

C=A+B
C=24.8dBnV +33.4dB
C =58.2 dBmV/m @ 3 meters

D. The criterialevd.

The field intengty, which would be produced by the transmitter carrier operating into a
half-wave dipole antenna (gain of 1.64), a a distance of 3 m, was caculated usng the
following formula

Field Strength of unmodulated carrier (dBmV/m) = 10 logy (PtG/4[r %) + 146 dB

OMarch 2001
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Pt istransmitter carrier power, unmodulated
Gisgan, 1.64
R isdistance, 3 meters

Criteria (reference) level a 3 meters from 0.372 Watt (ERP) into haf-wave dipole
antennaiis 78.7 dBnv/m.

E = Margin (spurious emission below the reference leve)

E=D-C
E =78.7 dBmV/m —58.2 dBnmVV/m
E =20.5dBnV/m
Results: Passed : SeeTables1 and 2
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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)

| Frequency Measured Correction | Field Criteria Margin

(MHz) Level Factor Strength | Level (dB)
(dBLLV) (dB/m) (dBLLY/m) (dBLLV/m)
wag “B* e “pr Lad i
836.49 95.4 29.0 124.4 78.7 -
1672.98 24.8 33.4 58.2 787 20.5
- 2508.47 10.8 : 38.2 490 787 297
3345 96 1.8 : 446 46,3 78.7 324
4182 .45 0.2 46.7 48.5 78.7 32.2
MNoise Floor '

e, R L P
Test performed by e & P /ZV{MJ Date: ffﬁd’c&/ Zo/
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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)

Frequency Measured Correction Field | Criteria Margin
(MHz) Level Factor Strength Level {dB)
(dBuY) (dB/m) (dBUY/m) (dBLY/m)
wgn “p" W “h bl L
836.49 a8s5.7 29.0 114.7 78.7 -
1672 .98 2.9 33.4 36.3 78.7 42.4
2508.47 2.6 38.2 40.8 78.7 37.9
3345.96 0.8 44 .6 453 78.7 334
4182.45 0.4 46.7 47 .1 787 M6
Moise Floor
} ~
fr o Rl -
Test performed by: 7~~~ A Date: 7 Uarel j G
©March 2001 Page 13 APREL Project No NVWB- Palm Xyclone Minstrel MSO0-3650

This report shall not be repreduced, excent in full, without the exoress written aporoval of APREL Laboratorics



APIREL

Consulting « Research «Training « Certification Testing Since 1981

APPENDIX A

List of Test Equipment
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List of Equipment

Description Range Manufacturer Model # APREL Cal. Due
Asset # Date
Spectrum 9kHz-3GHz | Anritsu MS2661C 301330 Dec 10,
Analyzer 2001
Spectrum 9kHz-30GHz | Anritsu MS2667C 301436 Nov 3,
Andyzer 2001
Biconicd Antenna | 20 MHz - 200 Eaton 94455-1 100890 July 21,
MHz 2001
Log - Periodic 200 MHz -1.0 Eaton ALP-1 100761 Jduly 21,
Antenna GHz 2001
Horn Antenna 1-18GHz Aprd AA -118 100553 March 12,
2002
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
Turntable withthe | 0° - 360° EMCO 1060 —1.241 100506 N/A
Controller
Notch Filter 820-850 MHz NFLT-835 301470 CBT
APREL
Attenuator 20dB APREL 4779-20 301370 May 18,
2002
Amplifier LNA) | 30-1500MHz | 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 stands for Calibrated Before Test
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APPENDIX B
PHOTOGRAPHS
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Novatel Wireless
Minstrel m500
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Spurious Measurementsin OATS
(frequency range: 30 MHz—200 MH2)
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Spurious Measurementsin OATS
(frequency range: 200 MHz—-1 GH2)
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