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1.0

2.0

Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (S.A.R.) measurements performed at the CGISS EME Test Lab for model
number PMUE1407A, FCC ID: AZ489FT4826 using new offered battery accessories.

The applicable exposure environment is Occupational/Controlled.

Reference Standards and Guidelines

This product is designed to comply with the following national and international standards and
guidelines.

United States Federal Communications Commission, Code of Federal Regulations; 47CFR
part 2 sub-part J

IEEE 1528, 2003 "Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques"

American National Standards Institute (ANSI) / Institute of Electrical and Electronic Engi-
neers (IEEE) C95. 1-1992

Institute of Electrical and Electronic Engineers (IEEE) C95.1-1999 Edition
International Commission on Non-Ionizing Radiation Protection (ICNIRP) 1998

Ministry of Health (Canada) Safety Code 6. Limits of Human Exposure to Terminal frequency
Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz, 1999

Australian Communications Authority Radiocommunications (Electromagnetic Radiation -
Human Exposure) Standard 2003

ANATEL, Brazil Regulatory Authority, Resolution No. 303 of July 2, 2002 "Regulation of the
limitation of exposure to electrical, magnetic, and electromagnetic fields in the radio frequency
range between 9KHz and 300 GHz." and ““Attachment to resolution # 303 from July 2, 2002”
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3.0  Description of Test Sample

FCC ID: AZ489FT4826 is a conventional portable transceiver with a keypad that utilizes frequency
modulation (FM). Normal operational use is 5% TX, 5%RX, and 90% stand by. The radio’s functional
use is at the face in PTT mode or at the body using optional body worn and audio accessories.

This device will be marketed to and used by the general population. This device may be used while held
against the head in voice mode, in front of the face in PTT mode, and against the body in voice, PTT and
data modes.

This device will be marketed to and used by employees solely for work-related operations, such as public
safety agencies, e.g. police, fire and emergency medical. User training is the responsibility of these
agencies, who can be expected to employ the usage instructions, safety information and operational
cautions set forth in the user's manual, instructional sessions or other means. Motorola also makes
available to its customers training classes on the proper use of two-way radios and wireless data devices.
FCC ID: AZ489FT4826 operates in the 403-470MHz band. The rated power is 4 watts with a maximum
output capability of 6.0 watts as defined by the upper limit of the production line final test station.
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FCC ID: AZ489FT4826 is offered with the following options and accessories:

Antenna Description

PMAE4003A a wave Helical; 438-470MHz; -4.5dBi
Batteries

HNN4001A 1800mAH NiMH FM standard battey
HNN4002A 1690mAH NiMH FM battey
HNN4003A 2000mAH Li Ion battey

Audio Accessories
HMNO9052A Remote Speaker Microphone (Standard)

3.1 Test Signal

Test Mode Call SimulatoD SimulatoD

Test Signal mode:

Transmission Mode:

CwW X

Native Transmission

TDMA

Other

3.2 Test Output Power
A table of the characteristic power slump versus time is provided in Appendix A for all tested
batteries.

4.0  Description of Test Equipment

4.1 Descriptions of S.A.R. Measurement System

The laboratory utilizes a Dosimetric Assessment System (DASY3™) S.A.R. measurement system
manufactured by Schmid & Partner Engineering AG (SPEAG™), of Zurich Switzerland. The test
system consists of a Stdubli RX90L robot with ET3DV6 and EX3DV3 E-Field probes. Please
reference the SPEAG user manual and application notes for detailed probe, robot, and S.A.R.
computational procedures.
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The S.A.R. measurements were conducted with probe model/serial number ET3DV6/SN1384.
The system performance check was conducted daily and within 24 hours prior to testing. DASY
output files of the system performance test results and the probe/dipole calibration certificates are

included in appendices C and D respectively. The table below summarizes the system
performance check results normalized to 1W.

System Perf.
1-g S.A.R.
Result when Reference
Probe Serial Tissue Probe Dipole Kit / normalized to 1W 1-g S.A.R
Type Cal Date Serial # (mW/g) @ 1W (mW/g) Test Date(s)
1384 FCC Body 5/27/04 D450V2/1001 4.67 +/- 0.000 4.61 +/- 10% 7/2/04

4.2

4.3

CGISS EME Form-SAR-Rpt-Rev. 3.00

Note: System performance results reflects the median performance +/- % of the test date(s) performance ranges

The DASY3™ system is operated per the instructions in the DASY3™ Users Manual. The
complete manual is available directly from SPEAG™. All measurement equipment used to assess
S.A.R. EME compliance was calibrated according to 17025 A2LA guidelines.

Description of Phantom

4.2.1 Flat Phantom

A rectangular shaped box made of high density polyethylene (HDPE) material.
The

phantom is mounted on a wooden supporting structure that has a loss tangent of <
0.05. The structure has a 68.58 cm x 20.32 cm opening at its center to allow
positioning the DUT to the phantom’s surface. The flat phantom dimensions used

for S.A.R. performance assessment are L = 80cm, W = 30cm, H = 20cm, Surface
Thickness = 0.2cm.

4.2.2 SAM Phantom
NA
Simulated Tissue Properties

4.3.1 Type of Simulated Tissue

The simulated tissue used is compliant to that specified in FCC Supplement C (Edition
01-01) to OET Bulletin 65 (Edition 97-01) and IEEE 1528, 2003 "Recommended
Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in

the Human Head from Wireless Communications Devices: Measurement Techniques"
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Simulated Tissue Body Position
FCC Body Torso
IEEE Head Head/Face
4.3.2 Simulated Tissue Composition
% of listed 450MHz
ingredients Head | Body
Sugar 56 | 465
DGBE (Glycol) NA NA
Diacetin NA NA
De ionized -Water 391 503
Salt 3.8 | 187
HEC | |
Bact 0.1 | o1

Characterization of simulated tissue materials and ambient conditions:

Simulated tissue prepared for S.A.R. measurements is measured daily and within 24 hours
prior to actual S.A.R. testing to verify that the tissue is within 5% of target parameters at
the center of the transmit band. This measurement is done using the Agilent (HP) probe kit
model 85070C and a HP8753D Network Analyzer.

Target tissue parameters

FCC Body
Di-electric Di-electric Conductivity Conductivity
Constant Constant Target Meas. (Range)
Frequency (MHz) Target Meas. (Range) S/m S/m
450 56.7 55.6-55.6 0.94 0.93-0.93
435 56.9 55.7-55.7 0.94 0.92-0.92
IEEE Head
Di-electric Di-electric Conductivity Conductivity
Constant Constant Target Meas. (Range)
Frequency (MHz) Target Meas. (Range) S/m S/m
450 43.5 43.7-43.7 0.87 0.86-0.86
435 43.7 44.1-44.1 0.87 0.85-0.85
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4.4 Test conditions

The EME Laboratory ambient environment is well controlled resulting in very stable
simulated tissue temperature and therefore stable dielectric properties. Simulated tissue
temperature is measured prior to each scan to insure it is within +/- 2°C of the temperature
at which the dielectric properties were determined. The liquid depth in the phantom used
for measurements was 15cm +/- 0.5cm. Additional precautions are routinely taken to
ensure the stability of the simulated tissue such as covering the phantoms when scans are
not actively in process in order to minimize evaporation. The lab environment is
continuously monitored. The table below presents the range and average environmental
conditions during the S.A.R. tests reported herein:

Target Measured
Range: 20.5-22.7°C

Ambient Temperature 20-25°C Avg. 22.0°C
Range: 47.4-55.6%

Relative Humidity 30-70 % Avg. 50.9%
Range: 20.9-20.9°C

Tissue Temperature NA Avg.20.9°C

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF contaminants that could possibly affect the test results. If such unwanted signals
are discovered the S.A.R scans are repeated. However, the lab environment is sufficiently
protected such that no S.A.R. impacting interference has been experienced to date.

5.0  Probe Scan Procedures
The E-field probe first scans a coarse grid over a large area inside the phantom in order to locate
the interpolated maximum S.A.R. distribution. After the coarse scan measurement, the probe is
automatically moved to a position at the interpolated maximum. The subsequent scan can directly
use this position as reference for the cube evaluations.
5.1 Shortened scan rationale
NA

5.2 Device test positions

Reference Figure 1 for the device orientation and position which exhibited the highest
S.A.R. performance.

5.2.1 Body

The DUT was positioned such that its’ back housing towards the phantom and
separated 2.5cm.
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5.2.2 Head
NA
5.2.3 Face
The DUT was placed with its’ front housing separated 2.5cm from the phantom.
5.3  Description of Test Procedure
The options and accessories listed in section 3.0 were considered in order to develop the
S.A.R. test plan for this product. Other applicable options and accessories offered with this
product were previously tested and reported. S.A.R. measurements were performed using a
flat phantom with applicable tissue simulant to assess performance at the body and in front
of the face using the applicable transmission modes. Note that the worst case test
configuration from each body location previously reported for FCC ID: AZ489FT4826

was used to assess the performance of the new offered battery options stated herein.

Assessments at the Body [Page 15 of 44; Table 1]

The DUT was assessed at the worst case test configuration from the previously reported
results, using each of the new offered batteries, in the CW transmission mode.

Assessments at the Face [Page 15 of 44; Table 1]

The DUT was assessed at the worst case test configuration from the previously reported
results at the face, using each of the new offered batteries, in the CW transmission mode.
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5.4  Test Position Photographs

Figure 1: Highest S.A.R. Test Position (@ Face)
DUT with front separated 2.5 cm from the flat phantom.

Minimum antenna separation:
e Ant. Base = 3.7cm
2.5cm separation I Ant. Tip = 4.0cm

—

Flat phantom support <0.05 Loss Tangent DUT w/ front 2.5cm from
structure and phantom DUT support phantom
surface structure

Figure 2. Assessment @ the Body
DUT with back towards phantom with 2.5cm separation

Minimum antenna separation:
Ant. Base =4.1cm
Ant. Tip = 4.8cm
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Figure 3: Robot Test System (Flat Phantom)

DASY3™ Robot

High density polyethylene
Flat phantom used for
S.A.R. testing

< 0.05 Loss Tangent
Wooden support structure

< 0.05 Loss tangent
DUT support structure

b G 08 B 0N NI N NEa N
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6.0 Measurement Uncertainty

Table 1: Uncertainty Budget for Device Under Test: 75 — 3000 MHz

easurement System
Probe Calibration E2I1] 48 M 1.00 1 1 4.8 4.8 o
Aocial [sotropy E22] 47 R 173 | 0.707)0.707 1.9 | 4 s
Hemispherical Isotropy E22] 9a R 1.73 07070707 34 39 o
Boundary Effect E23] Lo R 1.73 1 1 (& (.6 o
Lincarity E24] 47 R 1.73 1 1 2 27 e
Svstem Detection Limits E25] L0 R 1.73 1 | (0, (.6 o
Readout Electronics E2al L0 M 1.00 1 1 | 1.0y o
Response Time E2T7] 08 R 1.73 | 1 5 03 o0
[nieeration Time E2R] 13 R 1.73 | 1 .5 0.8 o
RF Ambient Conditions - Nease  |E6. 1] 3.0 R 1.73 | 1 1.7 1.7 o
RF Ambient Conditions -
Riflections Eal] 0.0 R 1.73 1 1 (.0 .0 o
Probe Positioner Mech, Tolerance |[E.6.2] 1.0 R 1.73 | 1 (.6 0.6 o
Probe Positoning w.rt Phantom JE6A3] 4.0 R 1.73 1 1 2 23 o0
‘Max. SAE Evaluation (ext., inf,
vz E5) 34 R 1.73 | 1 2.0 20 s
[Test sample Related
[Test Sample Posiboning E42] 34 M 1.00 1 | 3.4 34 24
Device Holder Uncerainty E41] 38 M 1.00 1 1 3.8 18 8
SAR drft aal] A0 R 1.73 | 1 24 PR o
|Phantom and Tissue Parametery
Phantom Unceraimty E3 4.0 R 1.73 | 1 23 23 o
Liguid Conductivily (target) E32] 50 R 1.73 Oid | 043 1.8 1.2 o
Liguid Conductivity
f measurement) EX3] 6.3 M 1.0 064 | 043 42 28 o
Liguid Permittivity (fareet) E22] 30 R 1.73 06 | 049 1.7 1.4 o
Ligguid Permittivity
f measurement) E33] 4.0 M 1.00 06 | 49 24 20 o
Combined Standard
|Uncertainty RSS 12 11 ikl
ded Uncertainty
435% CONFIDENCE LEVEL) | i=2 | 13 | 2
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Table 2: Uncertainty Budget for System Check: 75 — 3000 MHz

easurement System

Probe Calibration E21] 48 M 1. 1 1 4.8 4.8 20
Axcial Isotropy E22]1 47 R 1.73 1 1 2.7 27 -
Bphencal Isotropy E22] 96 R 1.73 0 { (1.0 (1.0 T
Boundary Effiect E23| 10 R 1.73 1 | LK (h& 2
Linearity E24] 47 R 1.73 1 1 27 27 T
[Svstem Defection Limits E25] 1O R 1.73 1 1 0.6 0.6 E
Readout Electronics E2a| LO M 1.1 1 1 1.0 1.0 -
Response Time E27] & R 1.73 1 1 0.5 0.5 =
nteeration Time E.2 13 R 1.73 1 1 .8 0.8 =
RF Ambient Conditions - Noise | E6.1 ] 3.0 R 1.73 1 1 1.7 1.7 =
[RF Ambient Conditions -
Reflections E6 1] 0.0 R 1.73 1 1 (1.0 (.11 3
Probe Positioner Mechanical
[Tolerance E62] 04 R 1.73 1 1 0.2 0.2
Probe Positioning w.rt Phantom| E6.3 ) 1.4 R 1.73 1 1 (.8 0.8
PMlax. SAR Evaluation (ext., int,
bved E3 | 34 R 1.73 1 1 20 2.0 2
[Dipole
[Dipole Axis to Liguid Distance |8 E42] 20 R 1.73 1 | 1.2 1.2 e
[nput Power and SAR Dnft
PMeasurement g.6062] 50 R 1.73 1 1 29 29 =
hantom and Tissue
arameters
[Phantom Uncertainty E3l1] 40 R 1.73 1 1 23 23
Liguid Conductivity (tareet) E32] 50 R 1.73 | 064 ] 043 1.8 12
Liguid Conductivity
f measurement) E33] 6.0 R 173 | 064 ] 043 22 1.5
Liguid Permittivity (target) E32| 50 R 1.73 06 | 0449 1.7 1.4
Liguid Permittivity
f measurement) E33] 60 34 1.73 06 | 049 2.1 1.7 -
Combined Standard
|Uncertainty RS5 o 3 QOOGG
ded Uncertainty
95%, CONFIDENCE LEVEL) | | #=2 | | | | 17 | 17 |

Notes for Tables 1 and 2

a) Column headings a-k are given for reference.

b) Tol. - tolerance in influence quantity.

c¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

¢) Div. - divisor used to translate tolerance into normally distributed standard uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the uncertainty component
into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the expanded
uncertainty.
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7.0 S.A.R. Test Results

All S.A.R. results obtained by the tests described in Section 5.0 are listed in section 7.1 below. The
bolded result indicates the highest observed S.A.R. performances for the relevant test configuration.
DASY3™ S.A.R. measurement scans are provided in APPENDIX B for the highest observed S.A.R.
performances.

7.1

S.A.R. results

Tablel

FCC ID: AZ489FT4826 assessment of new offered battery options at the body and face; CW mode

Initial | S.A.R. Meas. Meas. Max Calc. | Max Calc.
Run Number/ Antenna Freq. Test Additional | Power | Drift | 1g-S.A.R. [10g-S.A.R.| 1g-S.A.R. |10g-S.A.R.
SN Model (MHz) | Battery |position| Carry Case | attachments | (W) (dB) (mW/g) (mW/g) (mW/g) (mW/g)
Assessment at the body w/ battery model HNN4001A, using the previously reported worst case test configuration
DUT
SW-Ab-R1-040702- back
04/749TYQ0146 | PMAE4003A | 433.025 |HNN4001A| 2.5cm None HMNO9052A | 4.460 | -0.660 3.960 2.940 3.10 2.30
Assessment at the face w/ battery model HNN4001A, using the previously reported worst case test configuration
DUT
SW-Face-R1-040702- front
05/749TYQ0146 | PMAE4003A | 433.025 |HNN4001A| 2.5cm None None 4410 | -0.490 5.970 4.400 4.55 3.35
Assessment at the body w/ battery model HNN4002A, using the previously reported worst case test configuration
DUT
SW-Ab-R1-040702- back
02/749TYQ0146 | PMAE4003A | 433.025 |[HNN4002A| 2.5cm None HMNO9052A | 4.260 | -0.490 3.650 2.710 2.88 2.14
Assessment at the face w/ battery model HNN4002A, using the previously reported worst case test configuration
DUT
SW-Face-R1-040702- front
06/749TYQ0146 | PMAE4003A | 433.025 |[HNN4002A| 2.5cm None None 4.290 | -0.460 5.580 4.110 4.34 3.20
Assessment at the body w/ battery model HNN4003A, using the previously reported worst case test configuration
DUT
SW-Face-R1-040702- back
03/749TYQ0146 | PMAE4003A | 433.025 |[HNN4003A| 2.5cm None HMNO9052A | 4.520 | -0.560 3.790 2.810 2.86 2.12
Assessment at the face w/ battery model HNN4003A, using the previously reported worst case test configuration
DUT
SW-Face-R1-040702- front
07/749TYQ0146 | PMAE4003A | 433.025 |[HNN4003A| 2.5cm None None 4.540 | -0.610 6.410 4.720 4.87 3.59
7.2 Peak S.A.R. location

Refer to APPENDIX B for detailed S.A.R. scan distributions.

7.3

Highest S.A.R. results calculation methodology

The calculated maximum 1-gram and 10-gram averaged S.A.R. values are determined by scaling
the measured S.A.R. to account for power leveling variations and power slump. For this device the

CGISS EME Form-SAR-Rpt-Rev. 3.00
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Maximum Calculated 1-gram and 10-gram averaged peak S.A.R. is calculated using the following
formula:

Max. Calc. 1-g Avg. SAR = ((S.A.R. meas. / (10"(Pdrift/10)))*(Pmax/Pint))* DC%

Pax = Maximum Power (W)

P;y = Initial Power (W)

Pdrift = DASY drift results (dB)

SAR .5 = Measured 1 gram averaged peak S.A.R. (mW/g)

DC % = Transmission mode duty cycle in % where applicable

Note that the use of the above formula should consider the relationship between the initial power, max power,
and drift. Also, a 50% duty cycle is applied for PTT operation.

8.0 Conclusion

The highest Operational Maximum Calculated 1-gram and 10-gram average S.A.R. values found for
FCC ID: AZ489FT4826 model PMUE1407A.

At the Body: 1-g Avg. =3.10 mW/g; 10-g Avg. =2.30 mW/g
At the Face: 1-g Avg. =4.87 mW/g; 10-g Avg. = 3.59 mW/g

The Previously reported results at the face 3.2mW/g are hereby replaced with the results
presented herein. The Previously reported results at the body 3.1mW/g are maintained.

These test results clearly demonstrate compliance with FCC Occupational/Controlled RF Exposure
limits of 8.0 mW/g per the requirements of 47 CFR 2.1093(d).
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APPENDIX A
Power Slump Data
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Time (minutes) Power{watts)
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PMUE 1407 A with Battery HNN 4003A at 433 MHz
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APPENDIX B
Data Results
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FCC ID: AZ489FT4826; Test Date: 7/02/04
Motorola CGISS EME Laboratory

Run #: SW-Ab-R1-040702-04

Model #: PMUE1407A SN: 749TYQ0146
TX Freq: 433.025 MHz

Sim Tissue Temp: 20.9 (Celsius)

Start Power : 4.46 W

Antenna: PMAE4003A
Battery Kit: HNN4001A

Body worn: None
Audio/Data Acc.: HMN9052A

DUT back towards phantom with 2.5¢m separation
Flat Phantom; Device Section; Position: (90°,90°);

Probe: ET3DV6 - SN1384(Cal Date 5-27-2004); ConvF(7.40,7.40,7.40); Probe cal date: 27/5/04; Crest factor: 1.0; FCC

Body 435 MHz: 6 = 0.92 mho/m ¢ = 55.7 p = 1.00 g/cm3; DAE SN: 363 DAE Cal Date: 05/26/04
Cube 7x7x7: SAR (1g): 3.96 mW/g, SAR (10g): 2.94 mW/g, (Worst-case extrapolation)
Coarse: Dx = 15.0, Dy = 15.0, Dz = 10.0; Max at 22.5, 141.0, 4.7

Power Dirift: -0.66 dB

SAR tart [m'W/g)
I

SAR,  [mW/g]

3.57E+0
2. 78E+D
1.98E+0

1L 19E+D

3.97E-1
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FCC ID: AZ489FT4826; Test Date: 7/02/04
Motorola CGISS EME Laboratory

Run #: SW-Face-R1-040702-05

Model #: PMUE1407A SN: 749TYQ0146
TX Freq: 433.025 MHz

Sim Tissue Temp: 20.9 (Celsius)

Start Power: 4.41 W

Antenna: PMAE4003A
Battery Kit: HNN4001A
Body worn: None
Audio/Data Acc.: None

DUT front towards phantom with 2.5cm separation

Flat Phantom; Device Section; Position: (90°,90°);

Probe: ET3DV6 - SN1384(Cal Date 5-27-2004); ConvF(7.40,7.40,7.40); Probe cal date: 27/5/04; Crest factor: 1.0; IEEE
Head 435 MHz: 6 = 0.85 mho/m € =44.1 p = 1.00 g/cm3; DAE SN: 363 DAE Cal Date: 05/26/04

Cube 7x7x7: SAR (1g): 5.97 mW/g, SAR (10g): 4.40 mW/g, (Worst-case extrapolation)

Coarse: Dx =15.0, Dy = 15.0, Dz =10.0; Max at 49.5, 133.5, 4.7

Power Drift: -0.49 dB

SAR,, [mWig]

) 5.42E+0
My
4.22E+0
3.01E+0
1.81E+0
6.02E-1

E d..u L] L |-----|;-----uu-l!---uu----l:uu-----uu;
3 & i i &
E : : : :
I 3 2] (s ||-uu|!-----||-|;---||-u-l:||uu-||;
= H i i H

i et} | B iy |

a 100 110 120 134 14} 150

[men]
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FCC ID: AZ489FT4826; Test Date: 7/02/04
Motorola CGISS EME Laboratory

Run #: SW- Ab-R1-040702-02

Model #: PMUE1407A SN: 749TYQ0146
TX Freq: 433.025 MHz

Sim Tissue Temp: 20.9 (Celsius)

Start Power : 4.26 W

Antenna: PMAE4003A
Battery Kit: HNN4002A

Body worn: None

Audio/Data Acc.: HMN9052A

DUT back towards phantom with 2.5cm separation
Flat Phantom; Device Section; Position: (90°,90°);

Probe: ET3DV6 - SN1384(Cal Date 5-27-2004); ConvF(7.40,7.40,7.40); Probe cal date: 27/5/04; Crest factor: 1.0; FCC

Body 435 MHz: 6 = 0.92 mho/m ¢ = 55.7 p = 1.00 g/cm3; DAE SN: 363 DAE Cal Date: 05/26/04
Cube 7x7x7: SAR (1g): 3.65 mW/g, SAR (10g): 2.71 mW/g, (Worst-case extrapolation)
Coarse: Dx =15.0, Dy = 15.0, Dz = 10.0; Max at 25.5, 145.5, 4.7

Power Drift: -0.49 dB

ST B
sy
P
=1 ERRRRREY

SAR,  [mWig]

3.28E+0

2.55E+0

1.82E+0

1.09E+0

3.04E-1

SAR ta [mW g)
2
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FCC ID: AZ489FT4826; Test Date: 7/02/04
Motorola CGISS EME Laboratory

Run #: SW- Face-R1-040702-06

Model #: PMUE1407A SN: 749TYQ0146
TX Freq: 433.025 MHz

Sim Tissue Temp: 20.9 (Celsius)

Start Power: 4.29W

Antenna: PMAE4003A
Battery Kit: HNN4002A
Body worn: None
Audio/Data Acc.: None

DUT front towards phantom with 2.5cm separation
Flat Phantom; Device Section; Position: (90°,90°);

Probe: ET3DV6 - SN1384(Cal Date 5-27-2004); ConvF(7.40,7.40,7.40); Probe cal date: 27/5/04; Crest factor: 1.0; IEEE
Head 435 MHz: ¢ = 0.85 mho/m € =44.1 p = 1.00 g/cm3; DAE SN: 363 DAE Cal Date: 05/26/04
Cube 7x7x7: SAR (1g): 5.58 mW/g, SAR (10g): 4.11 mW/g, (Worst-case extrapolation)

Coarse: Dx =15.0, Dy = 15.0, Dz = 10.0; Max at 46.5, 141.0, 4.7

Power Drift: -0.46 dB

b

SAR [mW/g]

5.13E+0
3 99E+D
2.85E+0

J1E+0

5.70E-1

6T . - . T -
= 4 : :
E . :
E 3 2] -l:'n.uu--!-uu.
= : :
1+ B30 0 0 Cooo6 o CooBR6 6
it e e S
a 100 110 1200

CGISS EME Form-SAR-Rpt-Rev. 3.00

Page 23 of 44



FCC ID: AZ489FT4826; Test Date: 7/02/04
Motorola CGISS EME Laboratory

Run #: SW- Ab-R1-040702-03

Model #: PMUE1407A SN: 749TYQ0146
TX Freq: 433.025 MHz

Sim Tissue Temp: 20.9 (Celsius)

Start Power: 4.52W

Antenna: PMAE4003A
Battery Kit: HNN4003 A

Body worn: None

Audio/Data Acc.: HMN9052A

DUT back towards phantom with 2.5cm separation
Flat Phantom; Device Section; Position: (90°,90°);

Probe: ET3DV6 - SN1384(Cal Date 5-27-2004); ConvF(7.40,7.40,7.40); Probe cal date: 27/5/04; Crest factor: 1.0; FCC
Body 435 MHz: 6 = 0.92 mho/m € = 55.7 p = 1.00 g/cm3; DAE SN: 363 DAE Cal Date: 05/26/04
Cube 7x7x7: SAR (1g): 3.79 mW/g, SAR (10g): 2.81 mW/g, (Worst-case extrapolation)

Coarse: Dx =15.0, Dy = 15.0, Dz = 10.0; Max at 25.5, 138.0, 4.7

Power Dirift: -0.56 dB

SAR,  [mWig]

1.95E+0

L17E+D

3.90E-1

SAR tat [mW ]
I
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FCC ID: AZ489FT4826; Test Date: 7/02/04
Motorola CGISS EME Laboratory

Run #: SW-Face-R1-040702-07

Model #: PMUE1407A SN: 749TYQO0146
TX Freq: 433.025 MHz

Sim Tissue Temp: 20.9 (Celsius)

Start Power: 4.54W

Antenna: PMAE4003A
Battery Kit: HNN4003A
Body worn: None
Audio/Data Acc.: None

DUT back towards phantom with 2.5¢m separation

Flat Phantom; Device Section; Position: (90°,90°);

Probe: ET3DV6 - SN1384(Cal Date 5-27-2004); ConvF(7.40,7.40,7.40); Probe cal date: 27/5/04; Crest factor: 1.0; IEEE
Head 435 MHz: 6 = 0.85 mho/m € =44.1 p=1.00 g/cm3; DAE SN: 363 DAE Cal Date: 05/26/04

Cube 7x7x7: SAR (1g): 6.41 mW/g, SAR (10g): 4.72 mW/g, (Worst-case extrapolation)

Coarse: Dx = 15.0, Dy = 15.0, Dz = 10.0; Max at 46.5, 135.0, 4.7

Power Drift: -0.61 dB

=
F 41
E“ :
T :
= 3t . : a 4 i
a1 T’ % 'i' b 1
I--u r " ';' - "
il ] —= a7
a 100 110 120 134 14}
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APPENDIX C

Dipole System Performance Check Results

Dipole validation scans at the head from SPEAG are provided in APPENDIX D. The CGISS EME lab validated the dipole to the
applicable IEEE system performance targets. Within the same day system validation was performed using FCC body tissue parameters to
generate the system performance target values for body at the applicable frequency. The results of the CGISS EME system performance

validation are provided in this appendix.
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SPEAG 450 MHz Dipole; Model D450V2, SN 1001; Test Date: 7/2/04
Motorola CGISS EME Lab

Run #: Sys Perf-R1-040702-01

TX Freq: 450 MHz

Sim Tissue Temp: 20.9 (Celsius)

Start Power; 250mW

SAR target at IW is 4.61 mW/g (1g avg, including drift)

SAR target at 1W is 3.06 mW/g (10g avg, including drift)

SAR calculated at 1W is 4.67 mW/g (1g avg). Percent from target (including drift) is 1.28 %
SAR calculated at 1W is 3.08 mW/g (10g avg). Percent from target (including drift) is 0.55 %

Flat Phantom; Probe: ET3DV6 - SN1384(Cal Date 5-27-2004);Probe Cal Date: 27/5/04ConvF(7.40,7.40,7.40); Crest factor:
1.0; FCC Body 450 MHz: 6 = 0.93 mho/m €= 55.6 p = 1.00 g/cms; DAE3: SN363 DAE Cal Date: 05/26/2004

Cubes (2): Peak: 1.81 mW/g +0.02 dB, SAR (1g): 1.17 mW/g + 0.02 dB, SAR (10g): 0.771 mW/g + 0.02 dB, (Worst-case
extrapolation)Penetration depth: 12.9 (11.5, 14.7) [mm)]

Power drift: 0.01 dB

SAR  [mWig]

@ T7E-]

T59E-]

542E-]

326E-]

LOSE-]
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SYSTEM PERFORMANCE CHECK TARGET SAR

Dt DLA5/2004 Frequency (MHz): 450

Lak Locotion: Chlss Mliture Type:  450-FCC Body
Lobot Systen: COIE5-2 Ambienl Temp ("C); 22.5

Frobe Serial of: 1383 Tigsue Temp("C): 208

DAL Scrial & DALEIV] SKN4DG

Tissue Characlerislics Phantom Type'SN: - BUGIROOZC/ST
Permilivily: a58 hstance (mum): 15

Conduetivity: 092

Feference Source:  Dipole (Dipole)
Heforcnes SM: LA10K]
Power to Dipale: a5 miW

Measored SAR Value: L1 oW (s 00750 w100 ave )
Povwer Drifi: 005 dB

Mew TarpetMeasured

SAR Walue: 01 mW (e avey, 306 mWe (10p avg
(Normealizd o 1.0 W,

with delll compengalion)

=
Test perfmmed by: Kim Uong Tnili:ll:(ﬁ:‘fﬁ"/' _
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Dipole D450V2 SN1001; Test date:01/15/04

Run #: Bys Perf-R2-0401 15-01 Phantom #: 80302002C0-57
Model # D450V2 SN: 1001

Robot: CGISS-2 DAE3: SN: 406 (1120403y  Tester: K. Uong
TX Freq: 450 MHz Sim Tissue Temp: 208 C

Starl Power: 250mW

Target:

System perlormance target: .61 mW/g for 1g SAR. 3.06 mWe for 10g SAR.

Flat (2}, Probe: ET3DVA - SN1383 (Cal Date 26 February 20037: ConvF(7.50,7.50,7.500; Crest factor: 1.0:
FCC Body 430: ¢ =092 mho/m £ = 55.8 p= .00 glem?

Cubes (2): Peak: 1.77 mW/g £ (.00 dB, SAR (1g): 1.14 mW/g+ 0.01 dB, SAR (10g): 0.756 mWig + 0.01
dB, (Warst-case extrapolation)

Penetration depth: 12.8 (11,5, 14.6) [mm)|

Powerdrift: -0.05 dB

SAR [mWig)

LO4E 4+

3.78E-1

1.16E-1

Maotorola CGLSS EME Laby
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APPENDIX D
Probe/Dipole Calibration Certificates
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CGISS EME Form-SAR-Rpt-Rev. 3.00

Calibration Laboratory of
Schmid & Partner

Engineering AG
2eughaussirasse 43, B004 Zurch, Switeeriand

Client Motorola CGISS

CALIBRATION CERTIFICATE "

bjects) T
alibraten procadrele) Uﬁ{;ﬂhﬂﬂ’} i AU TS e i

Calibrafion procedurs for dos metric E-field probes
Cafbrian . e st

Candlinct e caibreted tew I Tolerance {according to the specific calibration document)

Thiz z3libeation cartificats documents g leceahility 1o nstina smeviards, which realize the phyesal unds of messurements (S1)
The measremerts and the unesrsmbec wih confidanee rrababiity ane given on the follewing pages o are part of the cartfioate,

Al calbrabons have Desn concurkad in he elssd labaralony faclily: emvrenmenl lmpemature 22 ++ 2 degiees Calsus and huniding < F50,

Calbraban Equiprmet used (METE critical for oAbt

Tdodel Typa D 3 Gl Dat (Calbraied by, Cenicals Ma.) Eeheduled Colbrakon
| Power meser EPM Ed4180 GO 280474 S-bay-0 [METAS, Mo 25900388) May-05
Power zensor E44124 LA CS PN S-Map-04 [METAS, Mo 25 1-00380) May-51%
Refarerce 20 dB Adsnuakr S BHHE |20k) Fhr 4 WETAS, Mo 251-00339) Pbary-C05
Fluke Procees Calbrabor Type 712 5N 6295803 A-Fage03 (Sinrel 5085 Mo, BTS00 Sap-04
Preer Seveor HP BAE1A [EVERTE R 1E-Gep-02 (SPEAG. in houss check Ons.03) I hocisa eheck: Dcl 45
BF generator HP B6340C LIS 384200 70 T Aug- 86 {SPEAZ, in howsns check Aug02) In hoes check: dun-05
Metuwsark Anaheae HP A753E UISaras0nes TE-Oet0 (SPEAG. in houga chack Q)05 In howuss check; et 05
MName Funedan ) S_hna ure
Calibrated by Mz Wil i A : Teahnizan i IERTRE A
Appeonesd by

i Laﬁnrsmﬂi‘ﬂh' '. *ﬁé’;ﬁ"-‘_f%e

Dee kssuenk May 27, Z00d

This caibestion cerlilioats is issusd as an imMerrediale salufion Uil B2 acersdtation process dhesed on [BOIEC 17025 Inkamaioral Standard | ior
Cadraton Lahoratary of Sehmid & Partner Enginooring &G is conm pletd,
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ET3DVE SN: 1334 May 27, 2004

DASY - Parameters of Probe: ET3DVG SN:1384

Sensitivity in Free Space Diode Compression™
MomXx 1.78 pVIVIm Y DCPX 92 mVY
NarmY 1.76 pvivIm Y DCPY 92 mv
NormZ 1.91 pVIVIm ) DCPZ 92 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese see Page 7.

Boundary Effect

Head 500 MHz Typical SAR gradient: 5% per mm
Sensar Center to Prantem Surface Distance imm 4.7 mm
SAR,, [Y%] Without Corraction Ak orithm 8.9 49
ShRy, [9%] With Correction Algarithm 0.1 04
Head 1800 MHZ Typical SAR gradient: 10 % per mm
Sensor Canter to Phantom Surface Distance 317Tmm 4.7 mm
SAR, W] Without Correction Algorithm 14.1 a0
SARy, (W] With Correction Algorithm 03 0.1

Sensor Offset

Prabe Tip o Sensar Cenler 27  mm
Diptical Surface Deagaction in tolerance

The reporied uncerfainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a nermal distribution
corresponds 1o a coverage prebability of approximately 35%.

A numarizal irearesinn paramelin ineersinl fel feguied

CGISS EME Form-SAR-Rpt-Rev. 3.00 Page 32 of 44



ET3DVE SMN:1284

frequency response

CGISS EME Form-SAR-Rpt-Rev. 3.00

May 27, 2004

Frequency Response of E-Field
( TEM-Cell:ifi110, Waveguide R22)

1.40

140 -

1.30

1.20 +

=
=
=

-
L=
L=

[,80
0.80
0.7
£.60
0.80 | |
0 &0 1000 TR} 2000
I [MHz]
—eTEM —o—R2y

2500 3000
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ET3DVG SN:1384 May 27, 2004

Receiving Pattern (¢ ), 0 =0°

f =900 MHz, TEM cell ifi110 ‘ f= 1800 MHz, WG R22

—a—5 ey 87 —0—Tul

100
ggg [ —— 3 MHE
40 —i— 100 M Hz
m oo —— 300 M HZ
B oo —i— Q00 M HZ
E 020 —m— 1500 MHz;
-0.410 —&— Z600 MHz |
| -
| 080

A00 - .
] Al 120 1 240 aan G0

Axial lsobtropy Error < £ 0.2 dB
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ET3DVE SN:1384 May 27, 2004

Dynamic Range {{SAR,..4)
( Waveguide R22 )

1E+7 R — P

F 1Al

=] == &
1B e I A =
= il T S o e 1
| i i I I I
| il T I
1LE44 | | | B LT
b = St = _;!?'I%_..___
P H == =R
: == = ——
g L R 0 A R .0 1 R '
= =t A= ; =
—E— 1l i il
| ! 1 |
1Es2 | _H_j_L Lol 1LLL L1l
= o B — I f—= e =
=e—r : e
—— A T ! ! T | I|__
LEH = || : =,'_ Ll L
=g L e e o e i i e £ 5 ==

T __|..|.

] ]

- I VI L]

¢oon oot 0.01 0.1 1 10. 100,
mWicm?®

L | —8— not com pensated —l— o peEnsatan _l

Probe Linearity Error <+ 0.2 dB
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ETIDVE SN:1384

SAR[mMWam™] I W

Conversion Factor Assessment

f= 500 MHz, WGLE R {hoad)

z[mm]

il P11 Bt —&— Wapzuramels

o

May 27. 2004

f= 1800 MHz, WGLS R22 (hoad)

g

o
[=1

210

zlmm]

| —0— Analyical == i3 SUrmers

f[MHz] Validity [MH2]®  Tissus Permittivity Conductivity Alpha Depth  ConvF Uncerainty

8900  A00-1000 Head 415+5% 067 £ 5% orm 1 6.53 £ D.E% (k=2)
1800 1710-1810 Hosd 400+5% 140 k5% 053 242 532 1 9.5% (=2}
2450  2400-2500 Head 39.2+5% 1.80t5% 1.05 184 470 +95% (k=2
900 AO0-1000 Body S55.0&5% 105+ 5% 0.B81 208 600 +0.5% (k=2]
1820 ATIC-1910 Body 53.3+58% 1.52z5% 062 254 481 +9.5% (k=2)
2450 2400-2500 Body S27+5% 1.95:=5% 1.81 1.29 4. 64+ 9.5% (k=3)

* Tha slated uncerzinty of calibration i accardig o P1526.

CGISS EME Form-SAR-Rpt-Rev. 3.00
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ET30VE SM:1384 May 27, 2004

Deviation from Isotropy in HSL
Ervor (8, ¢), f = 900 MHz

Error [dE]

W-1 00080 B-0.80-0E0 B-0.60-0040 B-040-020 B-0.20-000

Iﬂﬂﬂﬂ-ﬂ.!ﬂ D000 O0GA00Ed  O0E0050 SE001.00

Spherical lsotropy Error < * (.4 dB
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Schmid & Pertnar Enginaening A5 s p e a g
— e

Zeughausatrazze 43, 2004 Zunich, Switzerdand

Fhong -41 1 245 9700, Fax +47 1 225 8073

infoffepasg. com, hitp:feasnw spsag.com

Additional Conversion Factors

for Doesimetric E-Field Probe

Type: ET3IDV6
Serial Number: B 1384
Place of Assessment: Zurich
Date of Assessment: May 27, 2004
Prabe Calibration Date: June 1, 2004

Schmid & Partner Engineering AG hereby certifies that conversion [actor(s) of this probe
have been evaluated on the date indicated above. The assessment was performed using
the 'DTD numerical cede SEMUAD of Schmid & Partner Engineering AG. Since the
evaluation s coupled with measured conversion factors, it has o be recaleulated yearly,
i.e., following the re-calibration schedule of the probe, The uncertamty of the numerical
assessment is hased on the extrapolation rom measored value at %00 MHz or at 1800
iz,

e

sl

Assessed by: 3 i
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Sehre dé Fartner Engioaasiog A6G 5

=]
@

a_4g

deypheumsimssg 43 5004 Jund®, Switrerand
Fiane «41 | 245 97000 Fax +47 1 245 3573
ilspaRc com, FHP e spasg.com

Dosimetric E-Ficld Probe ET3DV6 SN:1384

Cooversion Tactor (1 gandand deviation)

156 M= Clunel B2+ H% . = 019
01 = (LRI milva /o
by s

25 MHzx CoanrE B0+ 5% .E, = S04
T = IEE mheim
i bl fiss we )

RIS TR Conyl THE+ 4% =582
gm 41 mho/m
[roily tE5suwe)

50 MHz Cony T+ B = 5kT
0 =08 il
[boly tissue

450 M Conv Tk B [ £,= 560
o= 00 mbodm
by gissoe)

B0 VbR Loy 6.5 4 8% r= 3553 '
o = 1.9 mlodm
ibody tigsue) ]
1750 M1l Conv RN £ B = 533

o= 1.52 mhofim
Al iasue)

! Important Note:

oy nrmori oy sxseesod peebe copversion Bt sy parameleny ""]'l!ii arned Do las i g

PYARY solivware muosd heive the Billowing pndries: Adphe =0 sl Belta = 1,

]
|Fh::m~ see alse Section 4.7 of the DASYd Manual.
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Huhrmin & FEmner Enginoorng AR

S p e a g

Zeughauss msse L3 8004 Zunck, Swizerand
Fhane +41 1245 9000, Fax +41 1 245 9779
inleifs e A anm, HHp ey speag.com

Dosimetric E-Field Probe ET3DV6 SN:1384

Comversion factor (& standied deviation

LS4 ML Convl

Z50 MHx Ciwk

S MH = Lol

JH0 MH# ol

450 ¥H= Convl

500 MH Convk

1750 M- Canel”

RS |

THER

THEH%

T £ B

TA xR

T 8%

5S4 xR

Er= 33
o = (LT mhm
Theacl lissine)

E = A7.06
= LA mm
Thesed tissiie)

€= 455
o = L7 mboa'm
Ifhead tiggue)

= 44,3
o = LET mihoim
rhead fisanc)

B =433
o= ILET mhbofm
i s

=417
o= LM wholm
(Lrcad lsse)

g = 4L
o= L40 mhofm
lvcnd lissne)

Tmpaortant Note:

IASY soltware most have the following

P]t_*,:_-u £ see also Section 4.7 of the FASYY Manuoal.

CGISS EME Form-SAR-Rpt-Rev. 3.00
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pmtries: Alpha = b qodd Eelta =1,
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Schmid & Partner
Engineering AG

Loughausstracssa 43, B004 Furieh, Switzarland, Phone 49 1 245 97 00, Fex +41 1 245 &7 79

Calibration Certificate

450 MHz System Validation Dipole

Type: '11_4505’2'
Serial Mumber: _I__l}i_]l

Place of Calibration: | : jf&uricli

Date of Calibration: . A_p_ri.l-ﬁ, -_:![l[}f
Calibration Interval: .: 24 months _

schmid & Partner Enginesring AG hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Enpineering AG,

Wherever applicable, the standards used in the calibration process are taceable v
international standards. [n all other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Tnstitute of Technolopy (ETH) in Zurich,
Switzerland have been applied,

Calibrated by: /5,;; g
T _f i
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(B Messurement Conditions

The measurements were performed in the flat phantom filled with head simulating higuid of
the following electrical parameters at 450 MHz:

Helative Dnelectricity 44.5 + 5%
Conductivity 0.86 mho/m £ 5%

The DASYS System (Software version 3, 1d) with a dosimerric E-field probe ET3DVE
(SN:1507, Conversion factor 7.2 at 430 MHz) was used for the measurements,

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below
the center markmg of the flat phantom and the dipole was oriented paralle] to the longer side
of the phantom. The standard measuring distance was 1 3mm from dipole center 1o the liguid
surface including the 6mem thick phantom shell, The included distance holder was used during
measurements for ageurate distance positioning,

The coparse grid with a grid spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90 turned probe orientations and sveraging

The dipole input power (forward power] was 389 mW £ 3 %, The results are normalired to
LW input power.

2. SAR Measurcment

Standard SAR-measurements were performed with the phantom aceording to the measurement
conditions deseribed in section 1. The results have been normalized tw a dipole input power of
I'W (forward power). The resulting averaped SAR-values are:

averaged over 1 em’ (1 g) of tissue: 4.77T mW/g (Advanced Extrapolation)

averaged over 10 cm’ (10 ¢) of tissue: 3.17 mW/g (Advanced Extrapolation)

Advanced extrapolation has been applied to the measurpd SAR values to compensate for the
probe houndary effect (see DASY Tiser Manual for details),

MNote: If the liguid parameters for validation are slightly different from the ones used [or initial
calibration, the SAR-values will be different as well.
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o Dipole Impedanee and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transtormation parameters from the SMA-connector
i the dipols feedpoint ars:

Electrical delay; 1342 ns  (one direction)

Transmission factor: 0,997 {voltage transmission, one direction}

The dipole was positioned at the flat phantom sections aceording to section 1 and the distance
holder was in place during impedance measurements,

Feedpomt impedance at 430 MHz: Reir— 5794
Im {Z} = 6.0 0
Return Loss at 450 MHz -20.8 dB

4. Handling

Lo not apply excessive force to the dipole arms, because they might bend. Bending of the
dipole amms stresses the soldered connections near the feedpoint leading to a damage of the
dipale.

8, Desi

The dipole is made of standard semirigid cosxial cable, The center conductor of the feeding
line is direcily connected to the second arm of the dipole, The antenna is therefore short-
circuited lor DC-signals,

&, Power Test

After long term uge with 100W radiated power, only a slight warnning of the dipole near the
feedpoint can be measured.
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O3/2TH2

Validation Dipole D4350V2 SN:1001, d =15 mm

Frequeacy: 450 Mz Antennn Inpul Power: 388 [mW¥]

Phantom Name: Calibration, Grid Spacing: D = 20.0, Dy =200, Dz= 100

Probe: ET3DVE - §N1507; ConvF(7,20,7,20,7 20}, Crest factor; 1.0; Head 4350 MHz: o = 0.85 mho/m g, = 44.5 p = 1.00 glem?

Cuobes (2): Peale: 281 mW/ig £ 0,03 dB, SAR (lg) 187 mWig £ 003 4B, SAR (10g): 123 mWig £ 003 dB , {Advanced extrapalation)
Penetration depth: 13.1 (12,0, 14.4) [mm]
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