Product Integrity Laboratory

5151-47" Street, NE
Calgary, Alberta T3J 3R2
Tel: (403) 568-6605
Fax : (403) 568-6970

Novatel Wireless Inc Collocated MPE Report
For

FCC ID # NBZNRMUNDP-1D
Project Code CG-1327

(Report CG-1327-RA-3-1)
Revision: 1
September 4, 2009

Prepared for: Novatel Wireless Inc

Author: Glen Moore
Wireless/EMC Manager

Approved by: Nick Kobrosly
Lab Manager

Confidentiality Statement: This report and the information contained herein represent the results of testing
articles/products identified and selected by the client. The tests were performed to specifications and/or procedures
approved by the client. National Technical Systems (“NTS”) makes no representations expressed or implied that such
testing fully demonstrates efficiency, performance, reliability, or any other characteristic of the articles being tested, or
similar products. This report should not be relied upon as an endorsement or certification by NTS of the equipment
tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article or similar
products for a particular purpose. This document shall not be reproduced except in full without written approval from
National Technical Systems (“NTS”) and the customer.



CG-1327-RA-3-1 . FCC ID #NBZNRMUNDP-1D
Novatel Wireless
Compliance Test Report

Test Facility: National Technical Systems, Canada
Product Integrity Laboratory

5151-47" Street, N.E.

Calgary Alberta T3J 3R2

Accreditation Numbers: FCC 101386

IC 3978A-1

Accredited by Standards Council of Canada

Accredited Laboratory No. 440

Conforms with requirements of CAN-P-4D (ISO/IEC 17025)

CLIENTS SERVED: All interested parties
FIELDS OF TESTING: Electrical/Electronic, Mechanical/Physical
ACCREDITATION DATE:: 2008-06-17 VALID TO: 2013-03-20

Applicant: Novatel Wireless Inc.
9645 Scranton Rd, Suite 205
San Diego, CA 92121

Customer Representative: | Mr. Todd Gallagher

Manager — Regulatory Engineering
Office: (403) 295 4891

Cell: (403) 681 8483

Fax: (403) 295 4801

Email: tgallagher@nvtl.com

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.

NTS Product Integrity Laboratory, 5151-47" Street N.E. Tel: 403-568-6605, Fax: 403-568-6970

Confidential Page 2 of 7 September 4, 2009



CG-1327-RA-3-1 AE’ . FCC ID #NBZNRMUNDP-1D
Novatel Wireless
Compliance Test Report

Register of revisions

Revision Date Description of Revisions

1 September 4, 2009 Initial release

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.

NTS Product Integrity Laboratory, 5151-47" Street N.E. Tel: 403-568-6605, Fax: 403-568-6970

Confidential Page 3 of 7 September 4, 2009



CG-1327-RA-3-1 . FCC ID #NBZNRMUNDP-1D
Novatel Wireless
Compliance Test Report

INTRODUCTION

1.1 PURPOSE

This Maximum Permissive Exposure report demonstrates compliance with FCC CFR 47 1.1310 and
2.1091 for collocated transmitters used in simultaneous conditions with the PCle wireless WAN Card,
model UNDP-1D PCI Express Mini Card (FCC ID: NBZNRMUNDP-1D) installed in a host platform
categorized as “mobile”. The mobile classification applies when 20 cm or greater separation distance is
maintained between the end user and all transmission antennas. The host platform in this application is
the Dell Model PP13S laptop computer, marketed under the name: Lattitude 4300).

2.0 DESCRIPTION OF COLLOCATED DEVICES

2.1  CoOLLOCATION CONFIGURATIONS

The following devices will be collocated with the PCle wireless WAN Card, model UNDP-1D (FCC ID:
NBZNRMUNDP-1D) within the Host system. The host platform in this application is the Dell Model PP13S
laptop computer, marketed under the name: Lattitude 4300).

Host Collocated Description FCC ID ICID
Platform Transmitter(s)
Name/Model
Dell Model WiFi 5100 802.11a,g,n E2K512ANHMW | 1514B-512ANH
PP13S WiFi 5300 802.114a,g,n E2K533ANH 1514B-533ANH
WLan PCI-E 802.11 a, b, gdraftn | QDS-BRCM1030 4324A-
Minicard BRCM1030
WLan PCI-E 802.11 a, b, gdraftn | QDS-BRCM1031 4324A-
Minicard BRCM1031

2.2  TRANSMIT ANTENNA SPECIFICATIONS

the PCle wireless WAN Card, model E725 (FCC ID: PKRNVWE725, IC: 3229B-E725)within the host
includes the following antenna types for consideration in this class |l permissive change application.

Manufacturer Model Number Design | Frequency Maximum
ation Range Antenna Gain
(MHz) (dBi)
Amphenol RB5018-11-002-R WWAN 824-960 -0.5
Main 1710-2170 -0.06
Yaego CAN4313973022501B | WWAN 824-960 1.1
Main 1710-2170 1.57
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3.0 RFEXPOSURE LIMITS AND EQUATIONS

In compliance with FCC CFR 47 1.1310, the criteria listed in the table below shall be used to
evaluate the environmental impact of human exposure to radio-frequency (RF) radiation as specified in
1.1303 (b).

Limits for Maximum Permissible Exposure (MPE)

Frequency Range Electric Field Magnetic Field Power Density Average Time
(MH2z) Strength (V/m Strength (A/m) (mw/cm2) (minutes)
(A) Limits for Occupational/Control Exposures (f=frequency)
30-300 61.4 0.163 1 6
300-1500 N R /300 6
1500-100,000 I T 5.0 6
(B) Limits for General Population/Uncontrolled Exposure (f=frequency)

30-300 27.5 0.073 0.2 30
300-1500 /1500 30
1500-100,000 1.0 30

Friis Transmission Formula

Friis transmission formula:

Pd= (Pout* G) / (41TTR?)

Where,

Pd = power density (mW/cm2)

Pout = output power to antenna (mW)

G = gain of antenna in linear scale

R = distance between observation point and center of the radiator (cm)

The resulted power density at a distance of 20cm can be calculated as follows:
Power Density = (EIRP * DutyCycle) / (4TTR?)

The MPE limit for General Population/Uncontrolled Exposure is shown in the table above and
can be derived as follows:
MPE limit = 824/1500 = 0.55mW/cm2
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40 STANDALONE TRANSMITTER MPE CALCULATIONS

The table below summarizes the collocation calculations for the various combinations of transmitters and antenna gains as provided by the
applicant.

NBZNRMUNDP-

1 GPRS 2 UL Yaego Cell 32.98 1.986 1.1 0.25 34.08 2.559 0.127 0.549 23.2
NBZNRMUNDP-

1 CDMA 2000 Yaego Cell 24.91 0.310 1.1 1 26.01 0.399 0.079 0.549 14.5
NBZNRMUNDP-

1 UMTS Yaego Cell 24.42 0.277 1.1 1 25.52 0.356 0.071 0.549 12.9
NBZNRMUNDP-

1 GPRS 2 UL Yaego PCS 29.47 0.885 1.57 0.25 31.04 1.271 0.063 1 6.3

NBZNRMUNDP-

1 CDMA 2000 Yaego PCS 24.61 0.289 1.57 1 26.18 0.415 0.083 1 8.3

NBZNRMUNDP-

1 UMTS Yaego PCS 24.56 0.286 1.57 1 26.13 0.410 0.082 1 8.2

NBZNRMUNDP-

1 GPRS 2 UL Amphenol Cell 32.98 1.986 -0.5 0.25 32.48 1.770 0.088 0.549 16

NBZNRMUNDP-

1 CDMA 2000 Amphenol Cell 24.91 0.310 -0.5 1 24.41 0.276 0.055 0.549 10

NBZNRMUNDP-

1 UMTS Amphenol Cell 24.42 0.277 -0.5 1 23.92 0.247 0.049 0.549 8.9

NBZNRMUNDP-

1 GPRS 2 UL Amphenol PCS 29.47 0.885 -0.06 0.25 29.41 0.873 0.043 1 4.3
NBZNRMUNDP-

1 CDMA 2000 Amphenol PCS 24.61 0.289 -0.06 1 24.55 0.285 0.057 1 57
NBZNRMUNDP-

1 UMTS Amphenol PCS 24.56 0.286 -0.06 1 24.5 0.282 0.056 1 5.6
QDS-

BRCM1030 WLAN Original Grant 2.4 GHz 22.28 0.169 3.9 1 26.18 0.415 0.083 1 8.3
QDS-

BRCM1031 WLAN 802.11 a Legacy 5 GHz 14.7 0.030 5.6 1 20.3 0.107 0.021 1 21

QDSs-

BRCM1031 WLAN 802.11 a Legacy 5 GHz 18 0.063 5.6 1 23.6 0.229 0.046 1 4.6
QDS-

BRCM1031 WLAN 802.11 a Legacy 5GHz 18.2 0.066 4.2 1 22.4 0.174 0.035 1 3.5
QDS-

BRCM1031 WLAN 802.11n 20 MHz 5 GHz 12.9 0.019 8.6 1 21.5 0.141 0.028 1 2.8
QDS-

BRCM1031 WLAN 802.11n 20 MHz 5 GHz 18.7 0.074 8.6 1 27.3 0.537 0.107 1 10.7
QDS-

BRCM1031 WLAN 802.11 n 20 MHz 5 GHz 19.6 0.091 7.2 1 26.8 0.479 0.095 1 9.5
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(BQIFgCSDI_VHOS’I WLAN 802.11 n 40 MHz 5 GHz 12.9 0.019 8.6 1 21.5 0.141 0.028 1 2.8
(BQIFgCSDI_VHOS’I WLAN 802.11 n 40 MHz 5 GHz 18.7 0.074 8.6 1 27.3 0.537 0.107 1 10.7
(BQIR?(S)I_VI1O31 WLAN 802.11 n 40 MHz 5 GHz 19.6 0.091 7.2 1 26.8 0.479 0.095 1 9.5
E2K512ANHMW WLAN Original Grant 2.4 GHz 18.6 0.072 3.2 1 21.8 0.151 0.030 1 3

E2K512ANHMW WLAN Original Grant 5 GHz 16.6 0.046 5 1 21.6 0.145 0.029 1 2.9
E2K512ANHMW WLAN Original Grant 5 GHz 18.5 0.071 5 1 23.5 0.224 0.045 1 4.5
E2K512ANHMW WLAN Original Grant 5 GHz 17.9 0.062 5 1 22.9 0.195 0.039 1 3.9
E2K533ANH WLAN Ethertronics Chain B 2.4 GHz 23.84 0.242 3 1 26.84 0.483 0.096 1 9.6
E2K533ANH WLAN Ethertronics Chain B 5 GHz 24.03 0.253 5 1 29.03 0.800 0.159 1 15.9
E2K533ANH WLAN Ethertronics Chain B 5 GHz 23.84 0.242 3 1 26.84 0.483 0.096 1 9.6
E2K533ANH WLAN Ethertronics Chain B 5 GHz 24.64 0.291 5 1 29.64 0.920 0.183 1 18.3
E2K533ANH WLAN Ethertronics Chain C 2.4 GHz 24.04 0.254 3 1 27.04 0.506 0.101 1 10.1
E2K533ANH WLAN Ethertronics Chain C 5 GHz 24.54 0.284 5 1 29.54 0.899 0.179 1 17.9
E2K533ANH WLAN Wistron Chain A 2.4 GHz 23.84 0.242 4.95 1 28.79 0.757 0.151 1 15.1
E2K533ANH WLAN Wistron Chain A 5 GHz 24.04 0.254 4.87 1 28.91 0.778 0.155 1 15.5
E2K533ANH WLAN Wistron Chain B 2.4 GHz 23.84 0.242 4.95 1 28.79 0.757 0.151 1 15.1
E2K533ANH WLAN Wistron Chain B 5 GHz 24.64 0.291 4.87 1 29.51 0.893 0.178 1 17.8
E2K533ANH WLAN Wistron Chain B 2.4 GHz 24.04 0.254 4.95 1 28.99 0.793 0.158 1 15.8
E2K533ANH WLAN Wistron Chain B 5 GHz 24.54 0.284 4.87 1 29.41 0.873 0.174 1 17.4

5.0 TRANSMITTER CO-LOCATION COMPLIANCE

Based on the compliance calculations above the combined power density of the NBZNRMUNDP-1D modular transmitter and any one combination
of the other co-located transmitters does not exceed 100% of the MPE Limits. Note that for GPRS Mode a 25% duty cycle is based on worst case
time slot configuration as per original filing.
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