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FCC ID:
Applicant:  TELITALg s,
Equipment: GSM/Globalstar handportable unit

Model: SATSS0
Standard: FCC 96 326, Guidelings for Evaluating the Environmental Effects of Radio-
Frequency Radiation

ENGINEERING SUMMARY

This repon contains the results of the engineering evaluation performed o a Telital SATS30
G5M/Globalstar handportable unit. The measurements were carried out in accordance with
FCC 96-326. The G3M/Globalstar handportable unit was evaluated for its maximum power
level of 26 dBm (398 mW) peak.

The SAT550 was tested at high, middle, and low frequencies, with the maximum SAR
coinciding with the peak performance RF output power of channel rf 63 250 (middle,
1618.11 MHz). Test data and graphs are presented in this report.

Based on the test results, it is certified that the product meets the requirements as set forth in
the above specifications, for uncontrolled RF exposure environment.
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INTRODUCTION

Tests were conducted to determine the Specific Absorption Rate (SAR of a sample of
a Telital SAT550 GSM/Globalstar handportable unit. These tests were conducted at
APREL Laboratories' facility located at 51 Spectrum Way, Nepean, Ontario, Canada.
A view of the SAR measurement sctup can be seen in Appendix A Figure 1. This
report describes the results obtained.

APPLICABLE DOCUMENTS

The following documents are applicable 1o the work performed.

1} FCC 96-326, Guidelines for Evaluating the Environmental Effects of Radio-
Freguency Radiation

2} ANSIIEEE C95.1-1992, IEEE Standard for Safety Levels with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

3} ANSIIEEE 95.3-1992, IEEE Recommended Practice for the Measurement of
Potentially Hazardous Electromagnetic Fields — RF and Microwave.

4} OET Bulietin 65 (Edition 97-01 ) Supplement C (Edition 97-01), “Evaluating
Compliance with FCC Guidelines for Human Exposure to Radio Frequency
Electromagnetic Fields™.

EQUIPMENT UNDER TEST

« Telital SAT550 GMPCS Terminal, GEM/Globalstar handportabie unit, s/n IMEL
(4400160140041
« TUV Test Jig

s Manufacturer software and Toshiba Laptop Computer (to control the channels)

The dual band product can operate in the European GSM band as well as in the
Globalstar band.

The antenna is a 4dB gain helical telescope antenna optimized for the 1584-1664
MHz band. It is located on the left-hand side of the top of the handset, and
positioned about 4cm from the surface in contact with the head.
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TEST EQUIPMENT

Warda 80218 mimature E-field probe, &'n 04007, Asset # 301339

CRS Robaotics A255 articulated robot arm, a/'n RAZ750, Asset # 301355
CRS Robotics C500 robotic system controller, a/n RC584, Asset # 201354
APREL UH-1, Universal Head-Arm, s/n 001, Asset # 301376

Tizsue Recipe and Calibration Requirements, APREL procedure SSI'DRB-TF-
D01-033

TEST METHODOLOGY

The test methodology utilised in the ceruficanon of the GEM/Globaistar
handportable unit complies with the requirements of FCC 96-326 and ANSKIEEE
C95.3-1992.

Tl'm E-field is measured with a small isotropic probe {output voltage proportional to
EY).

The probe iz moved precisely form one point to the next using the robot (10 mm
increments for wide area scanning, 5 mm increments for zoom scanning, and 2.5
mm increments for the final depth profile measurement).

The probe travels in the homogeneous liquid simulating human tissue. Appendix [r
contains information about the recipe and properties of the simulated tissue used for
these measurements.

The liquid is contained in & manikin simulating a portion of the human body.

The GSM/Globalstar handportable unit is positioned in & normal usage position.

All tests were performed with the highest power available from the sample
GSM/Globalstar handportable unit, under transmit conditions.

More detailed descriptions of the test method is given in Section 6 when appropriate.
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6. TEST RESULTS

6.1. TRANSMITTER CHARACTERISTICS

The manufacture's supplied test software did not penmar the GSM/Globaisear
handportable unit to transmit with a battery. The SAR scans were performed with
a 12 Volt power supply and manufacture test jig constantly attached to the
handset via manufacture supplied cables. The setup of the unit, including channel
and power level, were controlled from the supplied Toshiba laptop computer and

installed test software.
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SAR MEASUREMENTS

RF exposure is expressed as a Specific Absorption Rate (SAR). SAR 15 calculated
from the E-field, measured in a grid of test points as shown in Appendix A Figure
2. SAR is expressed as RF power per kilogram of mass, averaged in 1 cubic
centimetre of tissue,

The Telital SATS550 GSM/Globalstar handportable unit was put into test mode for
the SAR measurements using a laptop computer and software to control the
channel.

Figure 3 in Appendix A shows a contour plot of the SAR measurements for the
Telital SATS550 GSM/Globalstar handportable unit sample operating on the middie
channel. The presented values were taken 2.5 mm into the simulated tisspe from the
Universal Head-Arm's (UH-a) solid inner surface. Figure 1 and 2 in Appendix A
show the UH-as used in the measurements, with its arm (empty) in position to hold
the GSM/Globalstar handportable unit against the composite ear. The top of the
acoustic cavity of the phone is aligned with the top of the composite pinna of the
UH-a. A grid is shown inside of the UH-a indicating the orientation of the x-y grid
used, with the origin (0,0) at the top of the pinna. The beginning position of the
scan was (12,4). The x-axis is positive towards the left and the y-axis is positive
towards the bottom.

A different presentation of the same data is shown in Appendix A Figure 4. This is
a surface plot, where the measured SAR values provide the vertical dimension,
which is useful as a visualization aid.

Similar data was obtained 12.5 mm into the simulated muscle tissue. These
measurements are presented as a contour plot in Appendix A Figure 5 and surface
plot in Figure 6.

Figure 7 in Appendix A shows an overlay of the GSM/Globalstar handportable
unit's outline, superimposed onto the contour plot. The rest of the testing was
centred around the point with the highest SAR as can be seen in Figures 3-6.

Figures 3 through 6 in Appendix A show that there is a dominant peak, in the
contour plots, that diminishes in magnitude with depth into the tissne simulation.
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4) Wide arca scans were alse performed for the low {(rf 3 4) and high {rf 123 496)
channels. The peak single point SAR for the scans were:

Channel | Frequency | Channel # Highest SAR [W/kg]
| IMHz] )
T —— Antmna
in out tilt right | rtilt left
Low 1610.73 Rf34 0411 0.083 0,023 0.021
Middle 1618.11 Rf 63250 | 0.560 0.073 0.012 0,085
High 1625.49 RE 123496 | (L3835 0.081 0,029 0085

3) The middie channel (rf 63 250) {with antenna in} AR peak was then explored on a
refined (.5 mm grid in three dimensions. Figures 9, 10, and 11 show the
measurcments made at 2.5, 7.5, and 12.5 mm respectively, The SAR value averaged
over | cm” was determined from these measurements by averaging the 27 points
(3x3x3) comprising a 1 om cube, The maximum SAR value measured averaged
over lem® was determined from these measurements to be 0.403 Wike.

6} To extrapolate the maximum SAR value averaged over 1 cm’ to the inner surface of
the head phantom a series of measurements were made at a few (x,y) coordinates
within the refined grid as a function of depth, with 2.5 mm spacing. Figure 8 in
Appendix A shows the data gathered and the exponential curves fit to them
{Microsoft Excel 97). The average exponential coefficient was determined to be (-
00769 & 0.0025 / mm.

The distance from the probe tip to the inner surface of the head phantom for the
lowest point is 2.5 mm. The distance from the probe tip to the tip of the measuring
dipole within the Narda 302 1B miniature RF probe is 7 mm. The total extrapolation
distance is 9.5 mm, the sum of these two.

Applying the exponential coefficient over the 3.5 mm to the maximum SAR value
average over | om® that was determined previously, we obtain the maximum SAR
value at the surface averaged over 1 em” of 0,836 W/ke.
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CONCLUSIONS

The maximum Specific Absorption Rate (SAR) averaged over | g, determined at
1618.11 MHz (channel rf 63 250, middle), of theTelital SATS50 GSM/Globalstar
handportable unit, is 0.836 Wikg. The overall mangin of uncertainty for this
measurement is £ 13.5%. The SAR limit given in the FCC 96-326 safety guideline s 1.6
Wik This unit as tested is found to be compliant with this requirement.

T T e
B FEA

= lide moge 1 §
51 SrpcThausM Way
MeErzan, OuTamo, K2R 1E&

o APFREL PrOwbor F TuvB-SaTSS0-E&1 4

TEL- [B13) BE0-2730
Fax (613 B2O 418&1
EeHAIL, IR L'!ﬁ'.mﬁn!: L. 00N




* CEATIFIGATICN TERETIRS Armee TGl

+HEREARCH & THarMING

* COMEULTIHG

APPENDIX A

Figure |

B APREL Prodecy F. Iuvb-BaiGol- g 5
Tew. 1613F 820-2730

Fax (5131 8Z0 4161

E-mMalLl INFOAPREL.COM

Fanic 10 OF &1
51 SRECTELM Way
MEHELAHW, DOnTami, K2R 1E8




A GOMBULTING * MESEARGH & TERUMING ¢ CERTIFICATION TEETIHG SrNOD reE? E :ﬁ i :E L

e —— e —— E— T — S —

Figure 3

9 mm Ahows Surface

[ LT
| ST
Bomapas

Figure 4

TEL. [513]1 BEO-2T20
Fag {6131 B30 41&1
C-HAL INFFEAPACL. COM

P i ome #
51 SPECTAUM WAY
HEPEAH, DHNTARID, K2R 1ES




SEOHAULTIRG = NEFCAECH = TRAIKING = CERMACATION TEGTIMO EiNCT 28871 E ;I ! i !E a

Liscal BAR {1k ] 12.5 avre Abeivvel Barlacin
10 -

e oy e

-3

-

i v

[T

Ll
Ll
Waoem
L 1]
[ T
[ P
W
LLECE ]
Bamn iy
Emem
[ FE ]
BT ]
[ B4 ]
Bamio
[ ]
i i

T25 mim Abaye Buriben

LB EE
L LT T
Woszan
L LT
B 5
Bo44-040
[=L.ET.EF
[ REEN T
M0
Dy s
B4 58
[ ERET
W
By iz in
Opioa-a12
L LB Bl ]

e iw dle X
Gl SprEcTaus Wy
Herean, OHTamID, K2R TEG

TR A A L A T P L e

Figure 6

TeEL. (5131 S20-2T30C
Fax 16131 B20 41&1
C-HAL! INFOEAPACL. COM




* CERTIFICATRG N TERTIRG HeMCE FEdl

TPErE

L1+ LTina =R Il w TERTHIMG

Local SAR (Wikgd

=

Le<al SAR versus Probs Daph
14 | o -
! ’_TD'EDE-CI(H-E-
R = 0,852
FE 1 e
[ !":‘m-‘“
R =0Er | [ ]
\ ) |11
1 1 -
I PRLE- Pl fl bl U B
| REzoar | (0,05}
g 1t o —H— B 0
g . =l2|.|5|514:-“’m°'| i; /]
5 [ R =nsgey || 0800
- Eapont. [[0,0.50
o 3
wel 55‘]&&4&11}
e | e
N i bl TR
-
= Dgon. (205,001
—Exgain. (0.5,
n2
o —
F -x a2 R u1 )
Elrvaliim Alniers Wi Surisce Jram)

Figure 8
el b3 oaE @dh o N W oAFREL PROJECT # ThUFl-ATSS0 S 0 &
%1 SPCOTRUM Way - Tew 1613 BEQ=ZTA0
HMEPEAN, ONTARIO. K2R 1E6 Fax (613 BED 4161

E-HAIL FDifarREL, Gias




s SOHOULTIRG & SmaxancH = TRHHG & CERTIFICATEOR TESTING

BeMeE FRAl

Lol JLLH (it 1 .3 ey Almrere Searliln

-
. F_igun: G
1

sl AN P’y 7 B e AZmivl il

Atk

—}
AR E N R
v bt

Figure 10

F Lol EA PPig] 120 wini Blirieris Burifielin
[T T R BT O
e ]
e

“ai 1S OF Wb

Figure 11

H TRy DU Te e B

Ol BPRECTRUMH WAY
HESEAM, OMTARID, K2R 156

TEL, §51 3 BRO=-2730
Fax [613) B30 41461
E-MAILT IR FD@AFF.-EL.EUM




] TiWG & - HE # CERT TEETI D Aencw S0l

APPENDIX B

Manufacturer’s Antenna Specifications
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APPENDIX C

Uncertainty Budget

Uncortaintios Cortrbuting o the Overall Uncertairt

Power variation due to battery condition  phone
Extrapciation due to curve fit of SAR vs « phone

Extrapolation due to depth measurement setup
Conductivity selp

Density setup
Tissue enhancement factor sefup
Violtage measurement setup

Probe sensitivity factor sefLp

Type of Uncertainty Specificto Uncertainty

0.0%
6.6%

38%
6.0%
2.6%
7.0%
4.5%
3.5%

A3 RSS
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APPENDIX D

Simulated Tissue Material and Calibration Technigque

The brain mixture used was based on that presented SSVDRB-TP-D01-033, “Tissue
Recipe and Calibration Requirements™,

Detonized water 45.3%

Sugar 54.3%

HEC 0.3%

Bactericide 1%

Mass density, p 1.30g/ml. {The density used 1o determine SAK from the

measurements was the recommended 1.03kg/m™ found in
Appendix C of Supplement C to OET Bulletin 63,
Edition 97-01.)

Dhelectric parameters of the simulated tissue matenal were determined using a Hewlett
Packard 8510 Network Analyser, a Hewlett Packard 3098 Slotted Line Carriage, and
an APREL SLP-001 Slotted Line Probe.

The diclectric properties are:
Dielectric constant, g, 39.63
Conductivity, & 1.33 $/m
Tissue Conversion Factor,y 5.6
APREL OET 65 Supplement | A%
or dielec.exe
Dielectric constant, g 39.63 43191 8.7
Conductivity, o [S/m] 1.33 1.06 +25.5
Tissue Conversion Factor,y [ 56 |- -
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EIRMULATION FLIND ¥ S81125-MB
CALBRATION DATE 1-Jumn-849
CALIBRATED BY Tay
Frequency Range  1GH-LSGH
Frequency Calibraiod 1600 Mz
_TissyeType  MIXED BRAIN
Position Amplitude Phzss
[ern] L =2l [eql
i 3 B2 REFRL
s 3596 14851
1 50,06 20,18
1.5 4078 2839
Z 420 358
25 -A3ET S3.TE
% -4EE3 -156.81
35 -47.54 14253
AdE 715 Aded
AdE: £.71 Adegs
By £57 Ackern
AB, 576 Ada
P [dE Fr e (e
B {ems) OB 34D e {flevs) [degiam]
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Validation Scans
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