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SUMMARY 
 
The US Federal Communications Commission has released the report and order “Guidelines for 
Evaluating the Environmental Effects of RF Radiation", ET Docket No. 93-62 in August 1996 [1]. 
 
The order requires routine SAR evaluation prior to equipment authorization of portable transmitter 
devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW/g as 
recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment (Paragraph 
65). According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC Guide-lines 
for Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001 by the FCC, 
the device should be evaluated at maximum output power (radiated from the antenna) under “worst-case” 
conditions for normal or intended use, incorporating normal antenna operating positions, device peak 
performance frequencies and positions for maximum RF energy coupling. 
 
This report describes the methodology and results of experiments performed on wireless data terminal. 
The objective was to determine if there is RF radiation and if radiation is found, what is the extent of 
radiation with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure 
determined by the amount of RF energy absorbed by human body (or its parts) – to determine how the RF 
energy couples to the body or head which is a primary health concern for body worn devices. The limit 
below which the exposure to RF is considered safe by regulatory bodies in North America is 1.6 mW/g 
average over 1 gram of tissue mass. 
 
The test configurations were laid out on a specially designed test fixture to ensure the reproducibility of 
measurements. Each configuration was scanned for SAR. Analysis of each scan was carried out to 
characterize the above effects in the device. 
 
There was no SAR of any concern measured on the device for any of the investigated configurations. 
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2 - TESTING EQUIPMENT 
 
2.1 Equipments List & Calibration Info 
 

Type / Model Cal. Date S/N: 
DASY3 Professional Dosimetric System N/A N/A 
Robot RX60L N/A F00/5H31A1/A/01 
Robot Controller  N/A  F01/5J72A1/A/01 
Dell Computer Optiplex GX110  N/A N/A 
Pentium III, Windows NT  N/A N/A 
SPEAG EDC3  N/A N/A 
SPEAG DAE3  2004-06-01 456 
SPEAG E-Field Probe ES3DV2  2004-10-09 3019 
SPEAG Generic Twin Phantom  N/A N/A 
SPEAG Light Alignment Sensor  N/A  278 
Aprel Validation Dipole D-1800-S-2  2004-04-09 BCL-049 
Brain Equivalent Matter (1900MHz)  Each Use N/A 
Muscle Equivalent Matter (1900MHz) Each Use N/A 
Robot Table  Each Use N/A 
Phone Holder  Each Use N/A 
Phantom Cover  Each Use N/A 
HP Spectrum Analyzer HP8566A  N/A 2240A01930 
Microwave Amp. 8349A N/A 2644A02662 
Power Meter Agilent E4919B 2004-04-29 18485-66 
Power Sensor Agilent E4412A 2004-05-07 US38488542 
Network Analyzer HP-8752C  2002-08-11 820079 
Dielectric Probe Kit HP85070A  Each Use US99360201 
Signal Generator HP-83650B 2004-02-29 3614A002716 
Amplifier, ST181-20 N/R E012-0101 
Antenna, Horn DRG-118A 2004-02-06 A052704 
Analyzer, Communication, Agilent E5515C 2003-12-12 6100210612 

 
 
2.2 Equipment Calibration Certificate 
 
Please see the attached file.
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1900MHz Body, Ambient Temp = 23 Deg C, Liquid Temp = 21 Deg C, 11/10/2004 

 
Frequency    e' e'' 
1850000000.0000   53.6424   14.0145 
1852000000.0000   53.6389   14.0523 
1854000000.0000   53.6731   14.1312 
1856000000.0000   53.6584   14.0954 
1858000000.0000   53.6147   14.1329 
1860000000.0000   53.6032   14.2505 
1862000000.0000   53.5754   14.4756 
1864000000.0000   53.5656   14.1018 
1866000000.0000   53.6043   14.2953 
1868000000.0000   53.6179   14.1667 
1870000000.0000   53.5958   14.0948 
1872000000.0000   53.5841   14.1420 
1874000000.0000   53.5780   14.2440 
1876000000.0000   53.5301   14.3968 
1878000000.0000   53.5009   14.2376 
1880000000.0000   53.4932   14.2412 
1882000000.0000   53.4664   14.2421 
1884000000.0000   53.4560   14.2569 
1886000000.0000   53.4413   14.1848 
1888000000.0000   53.4364   14.0952 
1890000000.0000   53.4178   14.0288 
1892000000.0000   53.3840   14.2503 
1894000000.0000   53.3535   14.2735 
1896000000.0000   53.2906   14.3146 
1898000000.0000   53.2841   14.3561 
1900000000.0000   53.2660   14.3639 
1902000000.0000   53.2438   14.3727 
1904000000.0000   53.2386   14.3883 
1906000000.0000   53.2064   14.3007 
1908000000.0000   53.1939   14.4501 
1910000000.0000   53.1727   14.4220 
1912000000.0000   53.1606   14.4268 
1914000000.0000   53.1553   14.4321 
1916000000.0000   53.1445   14.4458 
1918000000.0000   53.1312   14.4500 
1920000000.0000   53.1205   14.4839 
1922000000.0000   53.1496   14.4713 
1924000000.0000   53.1562   14.4828 
1926000000.0000   53.1625   14.5113 
1928000000.0000   53.1791   14.5470 
1930000000.0000   53.1075   14.5395 
1932000000.0000   53.1216   14.5331 
1934000000.0000   53.1339   14.5179 
1936000000.0000   53.1840   14.5592 
1938000000.0000   53.1949   14.5637 
1940000000.0000   53.2064   14.5621 
1942000000.0000   53.2267   14.5525 
1944000000.0000   53.2640   14.5971 
1946000000.0000   53.2915   14.6381 
1948000000.0000   53.3001   14.6765 
1950000000.0000   53.3131   14.5892 
 
σ = ω εo ε” = 2 π f εo ε”=1.5183 
where   f = 1900x 106 
            εo = 8.854 x 10-12 
           ε” = 14.3639 
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1900MHz Head, Ambient Temp = 23 Deg C, Liquid Temp = 21 Deg C, 11/10/2004 
 
frequency e' e'' 
1850000000.0000   38.2458   13.4292 
1852000000.0000   38.2209   13.4700 
1854000000.0000   38.1992   13.4590 
1856000000.0000   38.1329   13.4713 
1858000000.0000   37.9577   13.3849 
1860000000.0000   37.8340   13.3130 
1862000000.0000   37.7891   13.2692 
1864000000.0000   37.7788   13.3135 
1866000000.0000   37.8102   13.3318 
1868000000.0000   37.8546   13.3465 
1870000000.0000   37.8851   13.3574 
1872000000.0000   37.8891   13.4053 
1874000000.0000   37.9632   13.4286 
1876000000.0000   37.9959   13.5052 
1878000000.0000   38.0341   13.4790 
1880000000.0000   37.9972   13.4987 
1882000000.0000   37.9890   13.5141 
1884000000.0000   37.9804   13.5110 
1886000000.0000   38.0144   13.5129 
1888000000.0000   38.0184   13.5175 
1890000000.0000   38.0350   13.5541 
1892000000.0000   38.0546   13.5880 
1894000000.0000   38.0538   13.5751 
1896000000.0000   38.0363   13.5557 
1898000000.0000   38.0244   13.5963 
1900000000.0000   38.0398   13.6041 
1902000000.0000   38.0330   13.5696 
1904000000.0000   38.0316   13.5736 
1906000000.0000   38.0467   13.5870 
1908000000.0000   38.0296   13.5946 
1910000000.0000   38.0237   13.6026 
1912000000.0000   38.0040   13.5746 
1914000000.0000   37.9866   13.5580 
1916000000.0000   37.9913   13.5566 
1918000000.0000   37.9710   13.5428 
1920000000.0000   37.9667   13.5522 
1922000000.0000   37.9777   13.5694 
1924000000.0000   37.9726   13.6014 
1926000000.0000   37.9694   13.5883 
1928000000.0000   37.9431   13.5883 
1930000000.0000   37.9468   13.6149 
1932000000.0000   37.9143   13.6316 
1934000000.0000   37.9468   13.6098 
1936000000.0000   37.9556   13.6563 
1938000000.0000   37.9320   13.6648 
1940000000.0000   37.9150   13.6482 
1942000000.0000   37.9067   13.6671 
1944000000.0000   37.8976   13.6677 
1946000000.0000   37.8772   13.7114 
1948000000.0000   37.8699   13.7021 
1950000000.0000   37.8666   13.7028 
 
 
σ = ω εo ε” = 2 π f εo ε”=1.4380 
where   f = 1900 x 106 
            εo = 8.854 x 10-12 
           ε” = 13.6041 
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3 - EUT DESCRIPTION  
 
The Novatel Wireless Technologies Ltd. product, FCC ID:NBZNRM-U630 or the  "EUT" as referred to in 
this report is a 3G Wireless PC card modem , which measures approximately 120mm(L) x 53mm(W)  x 
8mm(H).  The EUT operates at the frequency of 1850.2 – 1909.8 MHz, maximum output power (ERP) 
29.83dBm (0.962W), frequency tolerance 0.054ppm and emission designator 253KGXW. 
 
* The test data gathered are from typical production sample, serial number: Novatel0804, provided by the 

manufacturer. 
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4 - SYSTEM TEST CONFIGURATION 
 
4.1 Justification  
 
The system was configured for testing as required by the standard. 
 
 
4.2 EUT Exercise Procedure 
 
The EUT exercising program used during SAR testing as required by the standard. 
 
 
4.3 Equipment Modifications 
 
No modification(s) were made to the EUT.  
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5 – CONDUCTED OUTPUT POWER MEASUREMENTS 
 
5.1 Provision Applicable 
 
According to FCC § 24.232(b), EIRP peak power for mobile/portable stations are limited to 2 watts. 
 
 
5.2 Test Procedure 
 
The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient 
attenuation. 
 
    
5.3 Test equipment 
 
Hewlett Packard HP8564E Spectrum Analyzer, Calibration Date: 2004-08-01 
Hewlett Packard HP 7470A Plotter, Calibration not required. 
A.H. Systems SAS200 Horn Antenna, Calibration Date: 2004-05-31 
Com-Power AB-100 Dipole Antenna, Calibration Date: 2004-09-05 
 
 
5.4 Test Results, Conducted Power Measurements 
 
 

MODE Channel Frequency 
(MHz) Output Power in dBm Output Power in W Limit (W) 

GSM1900 Middle 1880.00 29.83 0.962 2 
GPRS1900 Middle 1880.02 29.83 0.962 2 

 
Please refer to the following plots. 
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