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Report Author: Veeramani Veerapan (Senior EME Engineer)

Date/s Tested: 6/13/2012 - 6/22/2012; 7/17/2012

Manufacturer/Location: Motorola, Penang

Sector/Group/Div.: EMS

Date submitted for test:  6/8/2012

DUT Description: XPR 6580 IS 806-870MHz & 896-941MHz, 12.5kHz/25kHz, 2W, 160CH, FKP &
Display w/GPS (Capable of analog FM transmission and digital TDMA transmission.)

Test TX mode(s): CW (PTT)

Max. Power output: 2.65W

Nominal Power: 2.0W

Tx Frequency Bands: TMO: 806-825, DMO: 851-870 (800 band) & TMO: 896-902, DMO: 935-941 (900
band)

Signaling type: FM and TDMA 2:1

Model(s) Tested: PMUF1473B

Model(s) Certified: PMUF1473B

Serial Number(s): 477TNA1147

Classification: Occupational/Controlled

FCC ID: ABZ99FT5013; Rule part 90 (806-824, 851-869, 896-901 & 935-940MHz)

IC: 109AB-99FT5013 (806-821, 821-824, 851-866, 866-869, 896-901 & 935-940 MHz)

* Refer to section 15 for highest SAR summary results.

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF Exposure limits of 8 W/kg averaged
over 1 gram per the requirements of 47 CFR 2.1093(d). The 10 grams result is not applicable to FCC filing.

The test results clearly demonstrate compliance with ICNIRP (1998) Guidelines for limiting exposure in time-varying electric,
magnetic, and electromagnetic fields (up to 300 GHz), Health Physics 74, 494-522 RF Exposure limits of 10 W/kg averaged
over 10grams of contiguous tissue.

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions
supplied, said product complies with the national and international reference standards and guidelines listed in section 3.0 of this report. This
report shall not be reproduced without written approval from an officially designated representative of the Motorola Solutions Inc EME
Laboratory.

| attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. This reporting format is consistent
with the suggested guidelines of the TIA TSB-150 December 2004. The results and statements contained in this report pertain only to the device(s)
evaluated.
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b . Deanna- Egcgﬁzakhanw aaaaaa
Deanna Zakharia Eebcots o
EMS EME Lab Senior Resource Manager, Certification Date: 7/18/2012

Laboratory Director
Certification No.: 120708AD & 120707AD

Approval Date: 10/9/2013
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Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for model number PMUF1473B. The information herein is to demonstrate Class
I Permissive Change compliance based on results of two new offered antenna kit models
NAF5088A and NAF5087A.

Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

DUT: Device Under Test

FM: Frequency Modulation

NA: Not Applicable

PTT: Push to Talk

4FSK: 4 Level Frequency Shift Keying
TDMA: Time Division Multiple Access
SAR: Specific Absorption Rate

RSM: Remote Speaker Microphone
DSP: Digital Signal Processor

GPS: Global Positioning Satellite

Audio accessories: These accessories allow communication while the DUT is worn
on the body.

Body worn accessories: These accessories allow the DUT to be worn on the body of
the user.

Maximum Power: Defined as the upper limit of the production line final test station.

Referenced Standards and Guidelines

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

IEC62209-1*(2005) Procedure to determine the specific absorption rate (SAR) for hand-
held devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

United States Federal Communications Commission, Code of Federal Regulations; Rule
Part 47CFR § 2.1093 sub-part J:1999

Federal Communications Commission, “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radio frequency Electromagnetic Fields”, OET Bulletin 65,
Supplement C (Edition 01-01), FCC, Washington, D.C.: June 2001.

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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American National Standards Institute (ANSI) / Institute of Electrical and Electronics
Engineers (IEEE) C95. 1-1992

Institute of Electrical and Electronics Engineers (IEEE) C95.1-2005

International Commission on Non-lonizing Radiation Protection (ICNIRP) 1998
Ministry of Health (Canada) Safety Code 6 (2009), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

Australian Communications Authority Radio communications (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 9 kHz and 300 GHz." and *Attachment to resolution # 303 from
July 2, 2002”

IEC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held

and body-mounted wireless communication devices — Human models, instrumentation, and

procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz).

(* ) The IEC62209-1 and IEEE 1528 are applicable for hand-held devices used in close
proximity to the ear only.

SAR Limits
TABLE 1
SAR (W/Kkg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0
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SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc. 1g-
SAR” and “Max Calc.10g-SAR” in the data tables is determined by scaling the measured
SAR to account for power leveling variations and power slump. A table and graph of output
power versus time is provided in APPENDIX F. For this device the “Max Calc. 1g-SAR”
and “Max Calc.10g-SAR” are scaled using the following formula:

—Drift

Max_Calc =SAR_meas-10 10 .

P_max
P _int

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

SAR_meas = Measured 1-g or 10-g Avg. SAR (W/kg)

DC = Transmission mode duty cycle in % where applicable
50% duty cycle is applied for PTT operation

Note: for conservative results, the following are applied:
If P_int > P_max, then P_max/P_int = 1.
Drift =1 for positive drift

Additional SAR scaling was applied using the methodologies outlined in FCC KDB450824
using tissue sensitivity values. SAR was scaled for conditions where the tissue permittivity
was measured above the nominal target and for tissue conductivity that was measured below
the nominal target.

Description of Device Under Test (DUT)

This product contains transmit and receive circuitry for both analog and digital two way
radio communications as well as receive circuitry for Global Positioning Satellite (GPS)
signals. The technology details for modes of operation employing transmitters are

described below. The modulation scheme used for analog two-way radio communications is
narrow band Frequency Modulation (FM). FM is a modulation technique that transmits

voice information by altering a radio frequency (RF) signal. The instantaneous frequency of
the RF signal is in direct proportion to changes in the amplitude of the voice signal. The rate
of change of the RF signal carries the voice frequency information and the deviation of the

RF signal carries the voice amplitude information. When the signal is received the change in

frequency is converted back into the original voice signal. The FM modulation technique in

this product uses sophisticated algorithms and a digital signal processor (DSP) to perform

RF modulation/demodulation. The modulation scheme used for digital two-way radio
communications is 4 Level Frequency Shift Keying (4FSK) and Time Division Multiple

Access (TDMA). 4FSK is a modulation technique that transmits information by altering the

frequency of the radio frequency (RF) signal. Data is converted into complex symbols,

which alter the RF signal and transmit the information. When the signal is received, the
change in frequency is converted back into symbols and then into the original data. The
system can accommodate 2-voice channels in a standard 12.5 kHz channel as used in two-
way radio. Time Division Multiple Access (TDMA) is used to allocate portions of the RF
signal by dividing time into two slots. Time allocation enables independent units to
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transmit voice information without interference from each other. Transmission from a unit
or base station is accommodated in time-slot lengths of 30 milliseconds and frame lengths
of 60 milliseconds. The 4FSK TDMA modulation technique requires sophisticated
algorithms and a digital signal processor (DSP) to perform voice
compressions/decompressions and RF modulation/demodulation.

The model represented under this filing utilizes removable antenna and is capable of
transmitting in the 806-825 MHz, 851-870 MHz, 896-902 MHz and 935-941 MHz bands.
The nominal output power is 2.2W and maximum output power is 2.65W for each of the
applicable bands. The max power is defined by upper limit of the production line final test
station. The intended operating positions are “at the face” with the DUT at least 1 inch from
the mouth, and “at the body” by means of the offered body worn accessories. Body worn
audio and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio.

7.0  Optional Accessories and Test Criteria

This device is offered with optional accessories. The following sections identify the test
criteria and details for each accessory category applicable for this PCII filing only. Please
refer to the initial filing for a detailed listing of previously approved offered accessories.

7.1 Antennas

There are two antennas applicable for this PCII filing. The table below lists there

description.
TABLE 2
Antenna Models Description *Tested
NAF5087A WHIP antenna 806-870MHz 1/2 wave 18cm -3dBd Yes
NAF5088A WHIP antenna 896-941MHz 1/2 wave 17cm -3dBd Yes

* Refer to APPENDIX G for antenna separation distances.

1.2 Battery
There is one battery applicable for this PCII filing. The table below lists its
description.
TABLE 3
Battery Models Description *Tested Comments
MOTOTRBO CSA 157 IMPRES Li-lon,
NNTN8287A 1750 mAh Yes Height = 140mm

* Refer to APPENDIX G for antenna separation distances.

7.3 Body worn Accessory

There is one body worn accessory applicable for this PCII filing. The table below
lists its description.
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TABLE 4
Body worn Models Description *Tested Comments
PMLN5134A ATEX/CSA Belt Clip 2.5 inch Belt Width Yes

* Refer to APPENDIX G for antenna separation distances.

7.4  Audio Accessory
There is one audio applicable for this PCII filing. The table below lists its

description.
TABLE 5
Audio Acc. i »
Models Description Tested Comments
PMLN5275C Behind the Head Heavy Duty Headset Yes

* Refer to APPENDIX G for antenna separation distances.

8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

The laboratory utilizes a Dosimetric Assessment System (DASY4™) SAR
measurement system Version 4.7 build 80 manufactured by Schmid & Partner
Engineering AG (SPEAG™), of Zurich Switzerland. The test system consists of a
Staubli RX90L robot, DAE4, and ES3DV3 E-field probe. The DASY4™ system is
operated per the instructions in the DASY4™ Users Manual. The complete manual
is available directly from SPEAG™. All measurement equipment used to assess
EME SAR compliance was calibrated according to ISO/IEC 17025 A2LA
guidelines. Section 9.0 presents additional test equipment information. Appendices
B and C present the applicable calibration certificates. The E-field probe first scans a
coarse grid over a large area inside the phantom in order to locate the interpolated
maximum SAR 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.
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8.2  Description of Phantom(s)
8.2.1 Dual Flat Phantom
Not applicable
8.22  SAM Phantom
Not applicable
8.2.3  Elliptical Phantom
TABLE 6
Phantom ID Phantom Dimensions |Material Thickness| Support Structure | Loss Tangent
(s) Material Parameters LXWxD (mm) (mm) Material (wood)
ELI4 1050 [300MHz -6GHz; Er = 4+/- 1,
ELI4 1028 Loss Tangent = <0.05 600x400x190 2mm +/- 0.2mm Wood <0.05
8.3  Description 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 Std 1528 - 2003
"Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications
Devices: Measurement Techniques”. The simulated tissue used is also compliant to

that specified in IEC62209-1 (2005) and adopted by CENELEC as EN62209-1

(20086).

The sugar based simulate tissue is produced by placing the correct measured
amount of De-ionized water into a large container. Each of the dried
ingredients are weighed and added to the water carefully to avoid clumping. If
the solution has a high sugar concentration the water is pre-heated to aid in
dissolving the ingredients. For Diacetin and similar type simulates, sugar and
HEC ingredients are not needed. The solution is mixed thoroughly, covered,
and allowed to sit overnight prior to use.

The simulated tissue mixture was mixed based on the Simulated Tissue

Composition indicated in table 7 below for 900 MHz. During the daily testing

of this product, the applicable mixture was used to measure the Di-electric
parameters at each of the tested frequencies to verify that the Di-electric
parameters were within the tolerance of the tissue specifications.

TABLE 7: Simulated Tissue Composition (by mass)

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01

% of listed 900MHz
ingredients Head | Body
Sugar 56.5 | 44.9
Diacetin 0 0
De ionized -Water | 40.95 | 53.06
Salt 145 | 0.94
HEC 1.0 1.0
Bact. 0.1 0.1

Reference section 10.1 for target parameters
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9.0  Additional Test Equipment

The table below lists additional test equipment used during the SAR assessment.

TABLE 8
Calibration | Calibration
Equipment Type Model Number | Serial Number Date Due Date
Power Meter E4416A MY50001037 1/10/2012 1/10/2013
Power Sensor N8481B MY51450002 4/5/2012 4/5/2013
Power Meter E4418B MY45101014 1/31/2012 1/31/2013
Power Sensor 8481B SG41090248 10/20/2011 10/20/2012
Power Meter E4418B MY45100532 10/19/2011 10/19/2012
Power Sensor 8481B MY41091170 10/20/2011 10/20/2012
Bi-Directional Coupler (NARDA) 3020A 41931 8/11/2011 8/11/2012
Signal Generator E4438C MY45091014 10/11/2010 10/11/2012
Amplifier 10wW1000C 312858 CNR CNR
Temperature Recording Equipment
Thermometer HH806AU 080307 10/6/2011 10/6/2012
Therm. Probe 80PK-22 8765 10/7/2011 10/7/2012
Tissue Station
Network Analyzer (HP) E5071B MY42403147 10/19/2011 10/19/2012
Dielectric Probe Kit (HP) 85070E MY44300183 CNR CNR
Dipole
Speag Dipole D900V2 1d026 11/18/2011 11/18/2013
Probe
E-Field Probe ES3DV3 3274 10/18/2011 10/18/2012
E-Field Probe ES3DV3 3122 4/26/2012 4/26/2013

10.0 SAR Measurement System Verification

The SAR measurements were conducted with probe model/serial numbers ES3DV3/3274
and ES3DV3/3122. The system performance check was conducted daily and within 24
hours prior to testing. DASY output files of the probe/dipole calibration certificates and
system performance test results are included in appendices B, C, D respectively.

Dipole validation scans using head tissue equivalent medium are provided in
APPENDIX D. The EMS EME lab validated the dipole to the applicable IEEE 1528-
2003 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 EMS EME
system performance validation are provided herein.

10.1 Equivalent Tissue Test Results

Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR 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
applicable equipment indicated in section 9.0. The table below summarizes the
measured tissue parameters used for the SAR assessment. Frequencies in blue are
outside FCC Part 90.
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TABLE 9
Dielectric Dielectric
Frequency Conductivity Constant Conductivity | Constant
(MH2) Tissue Type | Target (S/m) Target Meas. (S/m) Meas. Tested Date

0.97 55.3

c06 FCCBody | 590 107) | (525-581) 0.97 54.0 7/17/2012
IEEE / IEC 0.90 41.7

Head (0.85-0.94) (39.6—43.7) 0.89 41.0 7/17/2012
0.97 55.3

816 FCC Body (0.92 -1.02) (52.5—58.0) 0.97 53.6 6/20/2012
IEEE / IEC 0.90 41.6

Head (0.85-0.94) (39.5-43.7) 0.91 41.6 6/21/2012
0.97 55.24

824 FCC Body (0.92 -1.02) (52.5-58.0) 0.99 53.7 6/22/2012
IEEE/ IEC 0.90 41.56

Head (0.86-0.95) (39.5-43.6) 0.91 40.8 6/21/2012
0.97 55.24

- FCC Body (0.92 -1.02) (52.5-58.0) 0.98 53.4 6/20/2012
IEEE/IEC 0.90 41.55

Head (0.86-0.95) (39.5-43.6) 0.92 415 6/21/2012
0.99 55.12

851 FCC Body (0.94-1.04) (52.4-57.9) 1.01 53.6 7/17/2012
IEEE/ IEC 0.92 41.50

Head (0.87-0.96) (39.4-43.6) 0.93 40.4 7/17/2012
1.00 55.1

861 FCC Body (0.95-1.05) (52.4-57.9) 1.02 53.2 6/20/2012
IEEE/ IEC 0.93 415

Head (0.88-0.97) (39.4-43.6) 0.95 41.1 6/21/2012
1.01 55.1

869 FCC Body (0.96-1.06) (52.4-57.9) 1.04 53.2 6/22/2012
IEEE/ IEC 0.94 41.50

Head (0.89-0.99) (39.4-43.6) 0.95 40.3 6/21/2012
1.01 55.1

870 FCC Body (0.96-1.06) (52.4-57.9) 1.03 53.1 6/20/2012
IEEE/ IEC 0.94 41.50

Head (0.89-0.99) (39.4-43.6) 0.96 41.0 6/21/2012
1.05 55.0

896 FCC Body (0.99-1.10) (52.3-57.8) 1.06 53.1 7/17/2012
IEEE/ IEC 0.97 415

Head (0.92-1.02) (39.4-43.6) 0.97 40.0 6/14/2012
1.05 55.0

899 FCC Body (1.00-1.10) (52.3-57.8) 1.06 52.8 6/20/2012
IEEE/ IEC 0.97 415

Head (0.92-1.02) (39.4-43.6) 0.99 40.6 6/21/2012

105 56 0 1.06 52.8 6/20/2012

FCC Body (1.00-1.10) (52.3-57.8) 1.07 52.9 6/22/2012

900 1.07 53.1 7/17/2012

0.97 40.0 6/14/2012

IEEE/ IEC 0.97 415 1/

Head (0.92-1.02) (39.4-43.6) 0.99 40.6 6/21/2012

0.98 39.8 7/17/2012
1.05 55.0

901 FCC Body (1.00-1.10) (52.2-57.7) 1.07 52.9 6/22/2012
IEEE/ IEC 0.97 415

Head (0.92-1.02) (39.4-43.6) 0.98 39.9 6/21/2012

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01
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Dielectric Dielectric
Frequency Conductivity Constant Conductivity | Constant
(MH2) TissueType | Target (S/m) Target Meas. (S/m) Meas. Tested Date

1.05 55.0

902 FCC Body (1.00-1.10) (52.3-57.8) 1.06 52.8 6/20/2012
IEEE/ IEC 0.97 415

Head (0.92-1.02) (39.4-43.6) 0.99 40.6 6/21/2012
1.07 54.9

035 FCC Body (1.02-1.12) (52.2-57.7) 1.09 52.4 6/20/2012
IEEE/ IEC 0.98 414

Head (0.94-1.03) (39.4-43.5) 1.03 40.2 6/21/2012
1.07 54.9

038 FCC Body (1.02-1.12) (52.2-57.7) 1.11 52.7 7/17/2012
IEEE/ IEC 0.99 414

Head (0.94-1.04) (39.3-43.5) 1.01 39.5 6/14/2012
1.07 54.9

940 FCC Body (1.02-1.12) (52.2-57.7) 1.12 52.5 6/22/2012
IEEE/ IEC 0.99 414

Head (0.94-1.04) (39.4-43.5) 1.02 39.4 6/21/2012
1.07 54.9

041 FCC Body (1.02-1.12) (52.2-57.7) 1.10 52.3 6/20/2012
IEEE/ IEC 0.99 414

Head (0.94-1.04) (39.4-43.5) 1.03 40.1 6/21/2012

10.2  System Check Test Results

System performance checks were conducted each day during the SAR assessment.

The results are normalized to 1W. APPENDIX D explains how the targets were set
and includes DASY plots for each day during the SAR assessment. The table below
summarizes the daily system check results used for the SAR assessment.

TABLE 10
System Check Test
Resultswhen

Probe Reference SAR | normalized to 1W Tested

Serial # Tissue Type [DipoleKit / Serial #| @ 1IW (W/kg) (W/kg) Date
SPEAG D900V2 / 0 11.52 6/20/2012
. FCC Body 10026 11.52+/-10% 11.48 6/22/2012
SPEAG D900V2 / 0 10.64 6/14/2012
|IEEE/ |IEC Head 1d026 11.52+/- 10% 10.88 6/21/2012
FCC Body SPEA;_; dg’?g ov2/ 10.80+/- 10% 11.60 7/17/2012

3122

|IEEE/ |IEC Head SPEA;_; dg’?g ov2/ 10.32+/- 10% 10.60 7/17/2012

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01
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11.0 Environmental Test Conditions

The EME Laboratory’s 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 within the phantom
used for measurements was at least 15cm. 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 SAR tests reported herein:

TABLE 11
Target Measured

Range: 21.3-23.3°C

Ambient Temperature 18-25°C Avg. 22.2 °C
Range: 43.2 -55.2 %

Relative Humidity 30-70% Avg. 48.8%
Range: 21.0 - 21.2°C

Tissue Temperature NA Avg. 21.1°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 SAR scans are repeated.

12.0 DUT Test Methodology

12.1 Measurements

SAR measurements were performed using the DASY system described in section 8.0
using coarse and 5x5x7 zoom scan. Elliptical flat phantoms filled with applicable
simulated tissue were used for body/shoulder and face testing.

12.2 DUT Configuration(s)

The DUT is a portable device operational at the body and face as described in section
6.0 while using the applicable accessories listed in section 7.0. All accessories listed
in section 7.0 of this report were considered in order to demonstrate PCII
compliance.
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12.3 DUT Positioning Procedures

The positioning of the device for each body location is described below and
illustrated in APPENDIX G.

12.3.1 Body

The DUT was positioned in intended use configuration against the
phantom with the offered body worn and audio accessories where
applicable.

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front side separated 2.5cm from the
Phantom.

12.4 DUT Test Channels

The number of test channels was determined by using the following IEEE 1528
equation. The use of this equation produces the same or more test channels
compared to the FCC KDB 447498 number of test channels formula.

N, =2*roundup[10* (f;y, — fio,)/ f 141
Where
N¢ = Number of channels
Fnigh = Upper channel
Fiow = Lower channel
F. = Center channel

12,5 DUT Test Plan

Two new offered antennas (NAF5087A & NAF5088A) were assessed across their
frequency band at the body and face using the highest applicable configurations
found during the initial compliance assessment on file with the FCC.

All tests were performed in CW mode (100% duty cycle), the measured SAR results
was scaled using the formula indicated in section 5.0 to account for power leveling
variations, power slump and duty cycle (50% for PTT operation).
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13.0 DUT Test Data
The new antennas model # NAF5087A and NAF5088A were assessed across the bandwidth
using the accessories indicated in section 7.0 which represent the highest applicable
configurations at the body and face found during the initial compliance assessment on file
with the FCC. SAR plots of the highest results are presented in appendix E.
Note that test results that are outside the relevant FCC frequency allocations are presented
herein in blue font.
TABLE 12
Max
Meas. | Max Calc.
Test Init | SAR | Meas. | 10g- | Calc. 10g-
Carry Cable Freq Pwr | Drift [1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(mWI/g)|(mW/g)|(mW/g) | (mWIg) Run#
Assessments at the Body- 806-825MHz Band
806.0125| 2.27 | -0.393 | 1.190 | 0.893 | 0.76 | 0.57 | Lee-Face-120717-04
NAFS087A | NNTN8287A | PMLNS134A | PMLNS275C |815:5000] 2.20 | -0.470 | 1.220 | 0.907 | 079 | 058 | CcC-AB-120620-10
824.0000| 2.27 | -0.487 | 1.230 | 0.913 | 0.80 | 0.60 | PS-AB-120622-02
825.0000| 2.26 | -0.454 | 1.180 | 0.873 | 0.77 | 057 | CcC-AB-120620-11
Assessments at the Face- 806-825MHz Band
Lee-FACE-120717-
806.0125| 2.29 | -0.394 | 2.010 | 1.484 | 127 | 0.94 07
815.5000| 2.28 | -0.420 | 1.850 | 1.370 | 1.18 | 0.88 |PS-FACE-120621-02
NAF5087A |NNTN8287A| NONE NONE CoCEACE 120601,
824.0000| 2.26 | -0.408 | 2.150 | 1.570 | 1.38 | 1.01 13
825.0000| 2.25 | -0.372 | 1.990 | 1.460 | 1.28 | 0.94 |PS-FACE-120621-03
Assessments at the Body- 851-870MHz Band
851.0125| 2.21 | -0.527 | 1.060 | 0.785 | 0.72 | 053 | Lee-AB-120717-05
NAFS087A | NNTN8287A | PMLNS134A | PMLNS275C |860:5000] 2.21 | -0.495 | 1.070 | 0.789 | 072 | 053 | CcC-AB-120620-12
869.0000| 2.21 | -0.525 | 1.100 | 0.806 | 0.74 | 055 | PS-AB-120622-03
870.0000| 2.23 | -0.478 | 1.120 | 0.818 | 0.74 | 054 | CcC-AB-120620-13
Assessments at the Face- 851-870MHz Band
Lee-FACE-120717-
851.0125| 2.21 | 0535 | 1.89 | 1.38 | 1.28 | 0.94 08
860.5000| 2.20 | -0.405 | 1.830 | 1.330 | 1.21 | 0.88 |PS-FACE-120621-04
NAF5087A |NNTN8287A| NONE NONE CoCEACE 120601
869.0000| 2.23 | -0.402 | 1.920 | 1.390 | 1.25 | 0.91 15
870.0000| 2.22 | -0.413 | 1.880 | 1.360 | 1.23 | 0.89 |PS-FACE-120621-05
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TABLE 13
Max
Meas. | Max | Calc.
Test Init | SAR | Meas. | 10g- | Calc. 10g-
Carry Cable Freq Pwr | Drift [1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(mWI/g)|(mW/g)|(mW/g)|(mWIqg) Run#
Assessments at the Body- 896-902MHz Band
896.0000| 2.20 | -0.524 | 1.22 0.895 0.83 0.61 Lee-AB-120717-02
NAF5088A | NNTN8287A|PMLN5134A | PMLN5275C 899.0000| 2.23 | -0.572 | 1.220 | 0.891 0.83 0.60 | CcC-AB-120620-08
901.0000| 2.26 | -0.493 | 1.180 | 0.860 0.77 0.56 PS-AB-120622-05
902.0000| 2.26 | -0.542 | 1.270 | 0.923 0.84 0.61 | CcC-AB-120620-09
Assessments at the Face- 896-902MHz Band
CcC-FACE-120614-
896.0000| 2.21 | -0.454 | 2.080 | 1.500 1.38 1.00 03
899.0000| 2.26 | -0.560 | 2.150 | 1.540 143 1.03 [PS-FACE-120621-06
NAF5088A |[NNTN8287A NONE NONE CcC-FACE-120621-
901.0000| 2.26 | -0.493 | 2.070 | 1.490 1.36 0.98 11
902.0000| 2.27 | -0.519 | 2.240 | 1.600 1.47 1.05 |[PS-FACE-120621-07
Assessments at the Body- 935-941MHz Band
938.000 | 2.29 | -0.424 | 1.08 0.786 0.69 0.50 Lee-AB-120717-03
NAF5088A | NNTN8287A|PMLN5134A | PMLN5275C 935.0000| 2.310 | -0.485 | 1.260 | 0.911 0.81 0.58 | CcC-AB-120620-06
940.0000| 2.310 | -0.555 | 1.220 | 0.876 0.80 0.57 PS-AB-120622-04
941.0000| 2.300 | -0.507 | 1.120 | 0.808 0.73 0.52 | CcC-AB-120620-07
Assessments at the Face- 935-941MHz Band
CcC-FACE-120614-
938.0000| 2.31 | -0.566 | 2.130 | 1.510 1.39 0.99 04
935.0000| 2.30 | -0.602 | 2.230 | 1.580 1.48 1.05 |[PS-FACE-120621-08
NAF5088A [NNTN8287A NONE NONE CcC-FACE-120621-
940.0000| 2.30 | -0.524 | 2.010 | 1.420 1.31 0.92 12
941.0000| 2.31 | -0.570 | 2.090 | 1.480 1.37 0.97 |PS-FACE-120621-09
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Short scan assessment: A “shortened” scan was performed to validate the SAR drift of the
full DASY4™ coarse and 5x5x7 zoom scans. Note that the shortened scan represents the
zoom scan performance result; this is obtained by first running a coarse scan to find the
peak area and then, using a newly charged battery, a 5x5x7 zoom scan only was performed.
The results of the shortened cube scan presented in APPENDIX E demonstrate that the
scaling methodology used to determine the calculated SAR results presented herein are
valid. The both SAR results from the table below are provided in APPENDIX E.

TABLE 14
Max
Meas. | Max | Calc.
Test Init | SAR | Meas. | 10g- | Calc. 10g-
Carry Cable Freq Pwr | Drift [1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) |(mWI/g)|(mWI/g)|(mWI/qg) | (mWIg) Run#
Full scan
NAF5087A |NNTN8287A|PMLN5134A| PMLN5275C |851.0125| 2.27 | -0.487 | 1.230 | 0.913 0.80 0.60 PS-AB-120622-02
NAF5087A |NNTN8287A NONE NONE 824.0000| 2.26 | -0.408 | 2.150 | 1.570 1.38 1.01 [CcC-FACE-120621-13
NAF5088A |NNTN8287A|PMLN5134A| PMLN5275C {902.0000| 2.26 | -0.542 | 1.270 | 0.923 | 0.84 0.61 | CcC-AB-120620-09
NAF5088A |NNTN8287A| NONE NONE 935.0000| 2.30 | -0.602 | 2.230 | 1.580 | 1.48 1.05 | PS-FACE-120621-08
Shorten scan
CcC-FACE-120621-
NAF5087A |NNTN8287A NONE NONE 824.0000| 2.24 |-0.177 | 2.220 | 1.630 | 1.37 1.00 14
PS-FACE-120621-
NAF5088A |NNTN8287A NONE NONE 935.0000| 2.28 |-0.299 | 2.460 | 1.750 | 1.53 1.09 10
15.0 Simultaneous Transmission Exclusion
Not applicable.
16.0 Conclusion

The highest Operational Maximum Calculated 1-gram and 10-gram average SAR values
found for this filing: Model PMUF1473B.

TABLE 15
Desi Frequency Max Calc at Body (m\W/g) Max Calc at Face (mW/g)
esignator

(MHz) 1g-SAR 10g-SAR 1g-SAR 10g-SAR

806-825 0.80 0.60 1.38 1.01

overall 851-870 0.74 0.54 1.28 0.94

896-902 0.84 0.61 1.47 1.05

935-941 0.81 0.58 1.53 1.09

806-824 0.80 0.60 1.38 1.01

FCC 851-869 0.74 0.55 1.28 0.94

896-901 0.83 0.61 1.43 1.03

935-940 0.81 0.58 1.53 1.09
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The previously reported results at the face 1.02 W/kg are hereby replaced with the results
presented herein. The previously reported results at the body 1.38 W/kg are maintained.

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of 47 CFR 2.1093(d).
The 10 grams result is not applicable to FCC filing.
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APPENDIX A
Measurement Uncertainty

The Measurement Uncertainty tables indicated in this APPENDIX are applicable to the DUT test frequencies ranging
from 800MHz to 3GHz and for Dipole test frequencies ranging from 800MHz to 3GHz. Therefore, the highest
tolerance for the probe calibration uncertainty is indicated.
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TABLE 1
Uncertainty Budget for Device Under Test, for 800 MHz to 3 GHz
k= i=
& B c d |le=fidk)| f = cxfifelecxgie k

U Tol Froh €5 € lg 10 g

B gy | Dist 1l || = ”
Uncertainty Component sewtin Div. (%) (%) ¥;
Measurement System
Prohe Calibration E21] 59 I§) 1.00 | 1 5.9 5.9 o
Axal [sotropy E22| 47 R 1.73 o7 | ooy 1.5 1.9 oo
Hetmisphencal Isotropy E22| 9.6 R 1.73 0.707 | 0.707 39 3.9 o
Boundary Effect EZ23| 1.0 R 1.73 1 1 0a 0.4 oo
Linearity E24| 47 R 1.73 1 1 27 2.7 oo
System Detection Limuts E25] 1.0 R 1.73 | 1 0.4 0.6 o
Readout Electromes E2d| 073 I§) 1.00 | 1 0.3 0.3 o
Response Time E27] 1.1 R 1.73 1 1 0.6 0.6 oo
Integration Titne E2&8| 1.1 R 1.73 1 1 06 0.6 o
RF Ambient Conditions - Moise Edl| 3.0 3 1.73 | 1 1.7 1.7 o
RF Ambient Conditions - Reflections Ed.l| 0.0 3 1.73 | 1 0.n 0.0 o
Probe Positioner Mech Tolerance Ed2| 04 R 1.73 | 1 0.2 0.2 o
Probe FPosttioning w.r.t Phantom E63| 14 R 1.73 1 1 0a 0.8 o
Max SAR Ewaluation (ext, int., avg.) E5 | 34 R 1.73 1 1 20 2.0 o
Test sample Related
Test Sample Positioning Ed42| 32 I§) 1.00 | 1 32 3.2 29
Dewice Holder Uncertainty E41|[ 4.0 ) 1.00 1 1 410 4.0 8
SAR dnft 662 50 R 1.73 1 1 29 29 oo
Phantom and Tissue Parameters
Fhantom Uncettainty E3l| 4.0 E 1.73 | 1 273 2.3 o
Liguid Conductivity (target) E32| 50 R 1.73 064 [ 043 1.8 1.2 o
Liguid Conductivity (measurement) E33| 33 i) 1.00 064 [ 043 2.1 1.4 o
Liquid Perrmittivity (target) E32| 50 | R 173 0.6 | 0.49 17 14 -
Licuid Pernittivity (e asuretnent) E33]| 19 I§) 1.00 0.4 0.49 11 0.9 o
Comhined Standard Uncertainty Ra3 11 11 411
Expanded Uncertainty
(95% CONFIDENCE LEVEL) k=2 42 22

FCD-0558 Uncertainty Budget Eev.8
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TABLE?2
Uncertainty Budget for System Validation (dipole & flat phantom) for 800 MHz to 3 GHz
k= i=
s i < d |e=fldi)| r g cxfie| cxgle k
Tol. | Proh. €; €; lg 10 g
EEEIS 4 o) | Dist. g | Wy | =z u;
Uncertainty Component setiam Div. %) %) ¥
Measurement System
Probe Calibration E 21 5.9 I3 1.00 1 1 5.9 5.9 =
Axial Isotropy E22 47 R 1.73 1 1 27 27 w0
Sphenical Isotropy E22 9.6 E 1.73 0 0 0.0 0.0 @
Boundary Effect E23 1.a R 1.73 1 1 0.6 0.6 @
Linearity E24 47 R 1.73 1 1 27 27 @
System Detection Limts E25 1.0 R 1.73 1 1 0.6 0.6 @
Readout Electronics E.2.6 0.3 I3 1.00 1 1 0.3 0.3 =
Response Time E27 1.1 R 1.73 1 1 0.6 0.6 w0
Integration Time E.28 0.0 R 1.73 1 1 0.0 0.0 @
RF Ambient Conditions - Hoise Ef.1 3.0 R 1.73 1 1 1.7 1.7 =
EF Ambient Conditions - Reflections Ed.l 0.0 E 1.73 1 1 0.0 0.0 @
Probe Positioner Mechamcal Tolerance Ed.2 0.4 E 1.73 1 1 0.2 0.2 @
Probe Posttionng w ot t. Phantom E 63 1.4 E 1.73 1 1 0.8 0.8 @
Max SAR Evaluation (ext, mt, avg.) E 5 34 R 1.73 1 1 2.0 2.0 @
Dipole
Dipole Axis to Liquid Distance g,E42 | 2.0 R 1.73 1 1 1.2 1.2 @
Input Power and SAR Drft Measurement | 8,662 | 5.0 R 1.73 1 1 2.9 2.9 o
Phantom and Tissue Parameters
Fhantom Uncertainty E31 4.0 R 1.73 1 1 23 23 @
Liquid Conductivity (target) E32 | 50 R 173 | 0.64 | 043 18 1.2 o
Liquid Conductivity {measurement) E33 33 E 1.73 064 | 043 1.2 0.8 @
Liquid Permuttivity (target) E32 | 50 R 173 0.6 | 049 17 14 o
Ligquid Permittivity {measurement) E.33 1.9 R 1.73 0.8 043 0.6 0.5 @
Comhbined Standard Uncertainty R5S 9 9 99359
Expanded Uncertainty
{95% CONFIDENCE LEVEL) k=2 18 17

FCD-0358 Uncertainty Budget Rev.8

Notes for Tables land 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

e) 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) v/ - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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APPENDIX B
Probe Calibration Certificates
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Sechweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recognition of calibration certificates

Objact

Calibration procedurs(s)

Callbration aame:

This calibration certificate decuments the draceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties wilh confidence probability are given on the following pages and are part of the certificate,

Calibration Equipment used (MATE critical for calibration)

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 2)°C and hurmidity < 70%.

Primary Standards [1n] Cal Date (Cerificale Mo ) Scheduled Calibration

Power meter E44198 GB41283874 31-Mar-11 (No. 217-01372} Apr-12

Power sensor E44124 MY'41408087 31-Mar-11 (Mo. 217-01372) Apr-12

Refarance 3 dB Attenuator SN: 55054 (3c) 26-Mar-11 (Mo. 217-013689) Apr-12

Reference 20 dB Attenuatar SN: 55086 [20k) 20-Mar-11 (No. 217-01367) Ape-12

Reference 30 dB Attenuator SN: 55128 (30h) 28-Mar-11 (No. 217-01370) Apr-12

Refarence Probe ES30V2 SN: 3013 26-Dec-10 (No. ES3-3013 Dec10) Dec-11

DAE4 SH: 654 3-May-11 (Mo. DAE4-B54_May11) May-12

Secondary Standards [[v] Check Date (in house) Schedubed Check

RF generator HP BB48C LIS3642001700 4-Au25-99 (in house check Apr-11) In house check: Apr-13

Metwork Analyzer HP 8753E US37390585 18-0ct-01 (in house check Oct-11) In house check: Oet-12
MName Function Signature

Calibrated by: :

Approved by

Thes calibration cedificaie shall nol be reproduced except in full without written approval of the laboratory,

lasued: October 20, 2011

Certificate No: ES3-3274_Oct1
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- Calihl:atiun Laboratory of ‘:\"'\LI.JE,”.;& Schwaizerischer Kalibriardienst
Schmid & Partner AN Service suisse détalonnage
Engineering AG 7 3 Sarvizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland ’bﬁ F Swiss Calibration Service
il
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL fissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C modulation dependent linearization parametars

Polarization ¢ o rotation around probe axis

Polarization & 8 rotation around an axis that is in the plane normal to probe axis (at measurement center],

i.e., 8 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Rocommended Practice for Determining the Peak Spatial Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, Decembear 2003

b} IEC 82209-1, "Procedure t& measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Hethnds Applied and Interpretation of Parameters:
NORMx, 2z Assessed for E-field polarization 8 = 0 (f < 300 MHz in TEM-cell; f > 1800 MHz: R22 wavegq.nde}
NORMzx.y,z are only intermediate values, L.e., the uncertainties of NORMx,y.z does not affect the E *field
uncertainty inside TSL (see below ConvF).

= NORM(fxyz = NORMz y,z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConuF.

+ DCPx,y,z: DCP are numerical lingarization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequancy nor media,

+ PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

«  Axyz Bxyz Cxyz VRxyz A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters. Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parametars are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

+ Spherical isotropy (3D daviation from isofropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

s Sensor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). Mo tolerance required,

Certificate No: ES3-3274_0ct11 Page 2 of 11
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ES3DVI - SN:3274 October 18, 2011

Probe ES3DV3

SN:3274

Manufactured:  February 25, 2010
Calibrated: October 18, 2011

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY 2 system!)

Cerificate No: ES3-3274_0ct11 Page 3 of 11
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ES3DV3- SN:3274 Octlober 18, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2)
Norm (uV/i(Vim)*)® 1.21 1.13 1.19 +101 %
DCP (mV)" 101.0 a8.7 89.8

Modulation Calibration Parameters
Ui Communication System Name PAR A B Cc VR Unc-
dB dB dB mV (k=2)
10000 CcwW 000 | x 0.00 0,00 1.00 1068 | 25%
¥ 0.00 0.00 1.00 106.8
Z 0.00 0.00 1.00 115.8

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

: The uncertainties of MommX,Y,Z do not affect the E*-fiald uncertainty inside TSL (see Pages 5 and 6)
Mumencal linsarization paramater: uncertainty not required.

:'mlft‘itﬂliamw Is determined using the maw. deviation from Enear response applying rectangular destribution and is exprassed for the square of the
valua,

Cartificate No: ES3-3274_0ct11 Page 4 of 11

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01 Page 26 of 77



ES30V3- SN:3274

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Calibration Parameter Determined in Head Tissue Simulating Media

SR10696/SR10697

October 18, 2011

Relative Conductivity Depth Unet.

F(MHz)® | Permittivity © (sim)* ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
300 45.3 0.87 7.7 74T 7.7 0.25 1.03 134 %
450 435 0.87 6.54 6.54 6.54 0.15 1.65 +13.4 %
750 419 0.89 6.31 6.31 6.31 0.80 1.00 +12.0%
00 41.5 0.a7 5.98 5.08 5.98 0.80 1.30 +12.0 %
1810 40.0 1.40 511 5.11 5.11 0.80 1.25 +12.0 %
1950 40.0 1.40 4.92 492 4.92 0.80 1.21 +12.0%
2300 39.5 1.67 4.74 4.74 4.74 0.80 1.23 £12.0%
2450 39.2 1.80 4.39 4.39 4.38 0.80 1.22 +12.0 %
2600 39.0 1.96 4.29 4.29 4.28 0.80 1.21 +12.0%
3500 are 2.0 4.30 4.30 4.30 0.85 1.23 +131%

“ Fraquency validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS

of e ConvF uncerlainly al calibration frequency and the uncertainly Tor the indicaled frequency band,

" al frequencies balow 3 GHz, the validity of lissus paramaters (c and o) can be relaxed fo £ 10% if liquid compensation formuta is applied to
measured SAR values. At frequences above 3 GHz, the validity of tissue parameters (¢ and ) is restrcted 1o £ 5%. The uncertainty is the RES of

the Com uncerainty for indicaled target tissue parameters,

Cerfificate No: ES3-3274_0ct11

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01
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ES30WV3- SM:3274

SR10696/SR10697

October 18, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

fiMHz)® | Permittivity " (sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
300 58.2 0.92 6.93 6.93 6.93 0.22 1.67 +13.4 %
450 56.7 0.94 7.00 7.00 7.00 0.08 1.00 [ £134%
750 555 0.96 6.15 6.15 .15 0.80 1.00 +120%
900 55.0 1.05 6.03 6.03 6.03 0.80 1.00 +12.0 %
1810 533 1.52 4.70 4.70 4.70 0.80 1.33 +12.0%
1950 53.3 1.62 4.72 4.72 4.72 0.80 1.34 +12.0%
2300 52.9 1.81 4.41 4.41 4.41 0.80 1.24 +12.0%
2450 52.7 1.95 421 4.21 4.21 0.80 1.20 +12.0 %
2600 52.5 216 4.15 4.15 4.15 0.80 1.23 +12.0%
1500 51.3 3 368 3.68 3.68 0.80 1.48 +13.1%

£ Frequency validity of + 100 MHZ only apples for DASY w4 and higher (see Page 2), else it is restricied to + 50 MHz, The uncerainty is the RS3

of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be ralaxed to + 10% if quid compensation farmula is applied 1o
measured SAR values, Al frequencies above 3 GHz, the validity of tissue paramebers (c and o) is restricled to £ 6% The uncarainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.

Carificate No: ES3-3274_Oct11

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01

Page &6 of 11

Page 28 of 77



ES3DV3- 5M:3274

SR10696/SR10697

Cctober 18, 2011

Frequency Response of E-Field

1.5

(TEM-Cell:ifi110 EXX, Waveguide: R22)

14
1_3_................. .....i
124

1.1 4

-

L]

5]

.=

d r ;

E 1.0_;.,. 2B £ et SIS S —

Pk o . T .

g | 5 :

o c 5 . 5

or - -

o - 5 i i

Y, 5 RESIRER deST R,
06
0_5: Ll H 1 i | Ll Lot | ] - |

1600
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ES3-3274_0ct11
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SR10696/SR10697

ES30V3- SM:3274 October 18, 2011

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No: ES3-3274_0Oct11 Page 8 of 11
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SR10696/SR10697

ES3IDV3I- SN:3274 October 18, 2011

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Certificate No: ES3-3274_Octid Page 9 of 11
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SR10696/SR10697

ES3DV3- SM:3274 October 18, 2011

Conversion Factor Assessment

f = 900 MHz WGLS RS (H_convF) f= 1810 MHz, WGLS R22 (H_convF)
o
a0
1 = .i
10+ '.,1 o)
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Deviation from Isotropy in Liquid
Error (4, 9), f= 900 MHz
-0 -086 06 -D4 -02 00 02 O4 06 O8 140
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
Certificate No: ES3-3274_Oct11 Page 10 of 11
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ES30V3I- SN:3274

SR10696/SR10697

Cctober 18, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) Mot applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip o Sensor Y Calibration Point 2 mm
Probe Tip to Sensor £ Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm

Cerlificate No: ES3-3274_Octi1
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SR10696/SR10697

Schmid & Partner Engineenng AG s E e a g

Zeughausstrasse 43, B004 Zunch, Swatzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, httpifwww. speag.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ES3DV3
Serial Number: 3274

Place of Assessment: Zurich
Date of Assessment: October 21, 2011
Probe Calibration Date: October 18, 2011

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the date indicated above. The assessment was performed using the
FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion factors, it has to be recalculated yearly,
1.e., following the re-calibration schedule of the probe. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 450, 900 and 1810 MHz.

Assessed by: e

ES3DV3-5N:3274 Page 1 of 2 October 21, 2011
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SR10696/SR10697

Schmid & Partner Engineering AG s e a
Zeughausstrasse 43, B0O4 Zurnch, Switzedand

Phone +41 44 245 9700, Fax +47 44 245 9779
info@speag.com, http/fenww, speag.com

Dosimetric E-Field Probe ES3DV3 SN:3274

Conversion factor (+ standard deviation)

150 = 50 MHz ConvF 8.1+ 10% E;=523+£5%
o =076 £ 5% mho/m
{head tissue)

250 + 50 MHz CoavF  T6£10% = 47.6 = 5%
o =083 £ 5% mho/m

i head tissue)

150 = 50 MHz CoavF 79+ 10% E,=619+£5%
o =0.80 £ 5% mho/m
i body tissue)

250 + 50 MHz CoavF 74+ 10% E,=59.4+5%
o =10.88 £ 5% mho/m
i body tissue)
Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Alpha =0 and Delta = 1.

Please see also DASY Manual.

ES3DV3-SM:3274 Page 2 of 2 October 21, 2011
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SR10696/SR10697

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, BO04 Zurich, Switzerland

Schweizerischer Kalibrierdianst
Service suissa d'atalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Bccredited by the Swiss Accredifation Service (3A5) Accraditation No,: SCS 108

The Swiss Acoreditation Servies is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  Motorola MY
CALIBRATION CERTIFICATE

certificate No: ES3-3122 Apri2

Otject ES30V3 - SN:3122

Calibration procedure(s)

QA CAL-O1.v8, QA CAL-12.v7, QA CAL-Z23 vd, DA CAL-25.v4
Calibration procedurs for dosimetric E-field probes

Catibraion date:

April 26, 2012

Thig calibralion cerificate dacuments theraceabilily 10 nalional slandards, which realize [Be physical unils of measurements (51).
Thia measurements and 1he uncertaintes with conlldencs probability are glven on the following pages and are part of the cerdficate.

Al calibrations have been conducted in the closed laboratony facility: environment tempersture (22 + 3)°C and humidity < T0% .

Calibration Equipment used (M&TE critical for callbration)

This calibration cerificale shall nol be reproduced except in lul withoul weillen approval of the aboratary.

Prirmary Standards 1o Coal Crade (Certficals Mo} Seheduled Caltralion

Powsr meter E44198 GB41282874 24-Mar-12 (Mo 217-01508) Apr-13

Power sensar E44128, MY 41486087 29-Mar-12 {No. 217-01508) Apr-13

Referance 3 9B Adbenualos SH: 55054 (3c) 27-Mar-12 (No. 2171 531) Apr-13

Reference 20 dB Atlenuator SM: 55086 {20b] 2T-Mar-12 (Mo, 217-01528) Apr-13

Reference 30 dB Alenuabor S 55128 (500 27-Mar-12 {No. 217-H532) Apr-13

Refarence Probe ESI0W2 SHN: 3013 29:-Dac=11 (Mo, E53-3013_Dec11) D12

CAE4 SH: &80 10-Jan-12 (Mo, DAE4-660_Jan12) Jan-13

Secondary Standards ln] Check Date {in house] Scheduled Check

RF generator HF 8648 LS3642001700 A-Aug-94 {in house check Apr-11} Ir house check: Apr-13

Matwork Anakyzer HP BTS3E U537 300586 180401 {in howsa chisck Oot-11) In house eheck: Qet-12
M- Fuaneicn Signature

Calibrated by: Jatoe Kastrall lewﬂajr Technician

Approved by: Kafia Pokovic Technical Manager

|ssued: Apel 27, 2012

Cortficate Mo: ES3-2122_Apr12

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01
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SR10696/SR10697

‘Calibration Laboratory of ;f@:}‘-‘yﬁ Schwoizerischor Kalibrierdienst
Schmid & Partner e Service suisse détalonnage
Engineering AG e Servirio svizrero di taratura

ZFeughausstrasse 43, 8004 Zurich, Switzeriand Emﬁ‘:b‘f" Swizs Calibsation Service
Accredited by tha Swies Accredilation Service (SAS) mcereditation No.: SCS 108
The Swiss Accreditation Sarvica is one of ths signatones 1o the A

Mulfilateral Agreement for the recognition of calibration cerificates

Glossary:

T5L fissue simulating louid

NORM,y.z sensitivilty in free space

ComnvF sensibvity in TSL / NORMx y.z

DCP dipde compression point

CF cras| factor (1/duty_cycle) of the RF signal

ABLC modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 3 = 0 is normal o probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Abzorption Rate (SAR) in the Human Head from Wireless Commumcations Dewces: Measurament
Tachniques”, December 2003

IEC 6220%-1, “Procedure 16 measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx.y.2: Assessed for E-field polarizalion & = 0 (f < 800 MHz in TEM-call; f > 1800 MHzZ: R22 waveguide)
NORMy.y,z are only inlermediale values, i.e., the uncenainties of NORMY,y.z does not affact the E *-fiald
uncertainty inside TSL {see below ConvF)

NORM(x,y.z = NORMx,y,7 * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncerainty of the frequency response is included
in the stated uncertainty of ComaF.

DCFx,y.z: DCP are numencal linearization paramelers assessed basad on the dala of power sweep wilh CW
signal (no uncertainty required). DCP does not depend on reguency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
charadiernstics

Ax,y.Z; Buy,z; Cx,y,z, VRx,y,z A, B, C are numevical linearization paramelers assesaed based on the data of
power sweep for spacific modulation signal. The parameters do not depend on frequency nor madia. VR is tha
maximum calibration range expressad in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analylical field disiributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the paramelers applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close o the boundary. The sensitivity in TSL corresponds
o NORMzx,y.2 * ComvF whereby the uncartainty cormesponds 1o thal given for ConvF. A fraquency depandent
ConvF is used in DASY version 4.4 and higher which allows axlending the validity from = 50 MHz 10 £ 100
MHz. -

Spherical isotropy (3D deviation fram fsotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offsel The sensar offsel correspands (o the offsat of vitual measurameant center from the probe tip
{on probe axis). Mo lolerance required.

Certficate No: E53-3122_Apr12 Page 2 of 11
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ESIOVI - SN:3122 April 26, 2012

Probe ES3DV3

SN:3122

Manufactured:  July 11, 2006
Calibrated: April 26, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatitle with DASY2 system!)

Canificate No. ES3-2122_Apr1Z Page 3 of 11
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SR10696/SR10697

ES3OWI- SNi3122 April 26, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor Unc {k=2}
Mom !E"H'!IWHI{ 1" 1.34 1.22 142 = 10,1 %
DCP {mV) 102.0 100.9 288

Modulation Calibration Parameters

uiD Communication System Name FAR | [ a ) c VR Unc"
4B dB8 dB my (k=2)
0 CW 000 | x 000 | 000 1.00 161.7 | 30 %
¥ 0.00 0.00 1.00 154.6
F] 000 | 000 1.00 179.0

ﬁwe reported uncertainly of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage faclor k=2, which for a normal distribution corresponds to a coverage
| probability of approximately 85%.

* The uncetaines of NormX_Y 7 do not afiect the E*fisld uncerainty Inside TSL (see Pages 5 and &),
! jumencal knoanzation parameter imcedainty nol required.

B Uncermnly is debermmined using e mas. deviation from linear response applying reclangular dstributlon and |s expressed for the squarg of the
Fiehd valie

Certificate Mo: ES3-3122_Apri2 Page 4 of 11
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ES30NG- SM:3122

SR10696/SR10697

April 28, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) ® Peﬁ!::ri:ﬁy' Em[lgrb:;:i v ConvF X | GonvFY | GonvFZ | Alpha | ?:1T"T '[Jlanrcztl
300 45.3 0.87 5.594 6.94 6.94 0.25 1.10 +13.4 %
450 435 0.87 6.41 6.41 6.41 014 | 167 | £134%
750 41.9 0.69 6.55 6.55 6.55 0.25 2.02 +12.0 %
8900 41.5 0.97 .22 6.22 6.22 0.20 233 +12.0 %
1810 40.0 1,440 529 529 5.29 D80 1.44) 12,0 %
1950 40.0 1.440 5.16 5.18 5.16 0.61 1.39 £13.0%
2300 39.5 1.67 495 4.95 495 0.62 1.42 +12.0 %
2450 39.2 1.80 4.60 4.60 4.60 0.80 1.19 £12.0 %
2600 39.0 1.96 442 4.42 442 0.80 1.12 +12.0 %

“ Frquency validity of £ 100 MHz only applies for DASY w44 and higher (see Pags 2], else s resiricled 10 £ 50 MHz. The uncerdainly is the RSS

of the ConvF uncertznty st calibration frequency and the uncertainty for the indicatsd frequency band.

F at fraquencies helow 5 GHz, the validdy of lases parsmelers (rand o) can be relaxed to 4 10% If kgueid compenaation formula s applied 1o
massurec] SAR values. A freguencies above 3 GHz, the valdily of lissee paramitsts (5 and o is restricted o & 5% The uncerainty is the R3S of

e Comd unceralinty for indicaled targel tisswe parameatens.

Carlificate No; ES3-3122_Apriz
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ES30OVa- BNM2ZE

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Calibration Parameter Determined in Body Tissue Simulating Media

SR10696/SR10697

April 26, 2012

Relative Conductivity Depth Unct
| ((MHz)© | Permittivity {Sim)* ConwF X | Conwf Y | ConwFZ | Alpha _ (mm) (k=2)
300 8.2 0.92 6.58 6.58 6.58 023 1.88 +134%
450 56.7 .94 6.62 G.62 6.682 {09 1.00 +£13.4%
750 55.5 0.96 619 6.19 6.19 0.29 1.92 £120%
B 55.0 1.05 8.08 .06 B.06 0.3a8 1.60 +12.0%
1810 53.3 1.52 474 4.74 4.74 0.27 2.98 +12.0%
| 1950 533 1.52 4.64 464 | 484 042 1.99 +12.0 %
2300 52.9 1.81 4.25 4.25 4.25 0.69 1.24 £12.0%
2450 52.7 1.95 416 4 16 4.18 0.80 0.61 +12.0 %
2600 52.5 216 3194 3.94 194 0.80 0.50 +12.0%

‘ Freguency valigity of = 100 MHz only apples for DASY wi 4 and hgher (see Page 2). else it is restncted 1o £ 50 MHz . The uncerdanty & the RSS

of the ConvF uncerainty al calibration frequency and the uncertainty for thi ndscated freguency band.

¥ At irequencies below 3 GHz, the validity of tssue parametens (& and a) can be relaxed 1o = 10% 7 liquid compensation formula i appled 1o
measured SAR values. Al freguencies above 3 GHz, the validiy of tissws parameters (& and o) i restricted 1o+ 5%. The uncarlainty is the RSS of

tha ConvF uncefanty for indicated target fissue parameters.

Cantificate No: ES3-3122_Apr12
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ES3DV3- SN:3122 April 268, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncerainty of Frequency Response of E-flald: * 6.3% (k=2)

Cartificale Mo ES3-3122_Apr12 Page 7 of 11
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ES30W3- Shi3122 April 26, 2012

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axiol lsotropy Assessment: 2 0.5% (k=2)

Cenlificate No: ES3-3122_Apr12 Page B of 11
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Apri 26, 2012

ESIOVI- BN:3122

900 MHz)

(TEM cell , f

Dynamic Range f(SARpcaq)

(A1) eufes ncuy

SAR [m\Wiem 3

U

1

Page 9 of 11
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ES30W3=- SN2 April 26, 2012

Conversion Factor Assessment

1= 900 MHz WGLS RS (H_convF) 1= 1810 MHz WGLS R22 {H_conF)
| I
s a0
26 l
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Deviation from Isotropy in Liquid
Error (§, 8), f = 900 MHz
-0 -08 -08 -04 02 00 02 04 OB OB 40
Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
Certificate Mo: ES3-3122_Apr12 Page 10 of 11
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ES30VI- SM:3122 Apeil 26, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 224
Machanical Surface Detection Mode enabled |
Optical Surface Detecton Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Fip Length 10 mm
?p Diameter 4 mm
Probe Tip 1o Sensor X Calibration Point Zmm
Probe Tip to Sensor Y Callbration Point 2mm
Froba Tip te Sensor 2 Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm
Certificate No: £53-3122_Apr12 Pags 11 of 11
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Schmid & Partnar Engenearing AG s e a

Zeughauss rasse 43, B0O0S Zurich, Switzerdand
Phone +41 44 745 9700, Fax +41 44 2459779
info@speag.com, hitp wwwy, Spesg.com

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: | ES3DY3

Senal Number: 22

Place of Assessment: Zurich B
Date of Assessment: April 28, 2012
Probe Calibration Date: April 26,2012

Schinid & Pariner Engineering AG hereby certifies that conversion facton(s) of this probe
have been evaluated on the date indicated above, The assessment was performed using
the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation 1s coupled with measured conversion factors, it has 1o be recaleulated yearly,
i.e., following the re-calibration schedule of the probe. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 450, 900 MHz or 1810
MHz=

—

Assessed by: £

ES3DV3-8N:3122 Page | of 2 April 28,2012
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Sehrvag & Paringr Engeanesning AG

Zeughaussirasse 43, BI04 Funch, Svatrerand
Phone +47 44 245 9700, Fax +47 44 745 9778

infoispeag.com. httpfswww speag.com

Dosimetric E-Field Probe ES3DV3 SN:3122
Conversion factor (+ standard deviation)

150 £ 50 MHz ConvF

2500 + 50 MHz

ConvF

150 £ 50 MHz

ConvF

250 = 50 MHz ConvF

85 10%

79+ 10%

82:10%

7.7+ 10%:

Er=523x5%
a = L76 £ 5% mho'm
{(head tissuc)

E=47.6+5%
o = .83 2 5% mho'm
{head tissue)

 e=619£5%
o = 0.80 + 5% mho/m
i body tissue)

e, =594 5%
o = 0.88 £ 5% mho/m

(body tissue)

SR10696/SR10697

a9

Important Note:

For pumerically assessed probe conversion factors, parameters Alpha and Delta in the

DASY software must have the following entries: Alpha = 0 and Delta = 1.

Please see also DASY Manual.

ES3DV3-SN:3122

Page 2 of 2
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April 28,2012

Page 48 of 77



SR10696/SR10697

APPENDIX C
Dipole Calibration Certificates
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Calibration Laboratory of Wy Schwaizerischer Kalibrierdienst
Schmid & Partner M S Service suisse d'étalonnage

Engineering AG C  urvisio sviczavo o twstors
Zoughausstrasse 43, 8004 Zurich, Switzerland &.ﬁm S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ol MOWROMMY  Cotmeslne DOOOV2-1d026_Novit

This calibration cenificate documents the traceability 10 nalional standards, which realize the physical units of maasuremants (S1).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the certificale.

Al calibrations have been conducted in the closed laboratory tacility; emvironment tempe rature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Cate (Certificate No.) Scheduled Calibration

Power metar EPM-442A GBaT480704 05-Oct-11 (Mo. 217-01451) Qct-12

Power sensor HP B481A Us3T202783 05-Oxct-11 (Mo. 217-01451) Oct-12

Reaference 20 dB Attenuator SN 5086 (20g) 29-Mar-11 (No, 217-01368) Apr-12

Type-N mismaich combination SN: 50472 / DBa2T 29-Mar-11 (No. 217-01371) Apr-12

FAeference Probe ES30VI 8N: 3205 29-Apr-11 (No. ES3-3205_Apri1) Agr-12

DAE4 SN: 601 O4-Juk-11 (No. DAE4-601_Jul11) Jul-12

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP B4B1A MY41082317 18-0ct-02 (in house check Oct-11) In house check: Oct-13

RF ganarator AAS SMT-06 100005 04-Aug-99 (in house chack Oct-11) In house check: Oct-13

Metwork Analyzer HP B753E US3T390585 54206  18-Oct-01 (in house check Oct-11) In house check: Oct-12
Nama Fursction Signatura

Approved by:

Issued: November 18, 2011

This calibeation cartificats shall not be reproduced except in full without written approval of the laboratory.

Certificate No: DI00V2-1d028_Novi1 Page 1ol 6
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Calibration Laboratory of Sy,

J SN, g  Schweizerischer Kalibrierdienst
Schmid & Partner % C Service suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i_{qﬁ F S  Swiss Calibration Service
Rl T L
Accredited by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

* FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

» SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: DS00V2-1d026_Nov11 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 900 MHz = 1 MHz
Head TSL parameters

The following parametars and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.5 0.897 mha/m
Measured Head TSL parameters (220=02)°C 406 +6 % 0.95 mho/m + 6 %
Head TSL temperature change during test <05°C — -

SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 26TmMW /g
SAR for nominal Head TSL parameters normalized to 1W 10.8 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.71mWig
SAR for nominal Head TSL parameters normalized to 1TW 6.90 mW /g £ 16.5 % (k=2)

Cartificate No: DS00V2-1d026_Nov11 Page 3ol 6
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 4970-75/0
Retumn Loss -22 5 dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.399 ns

Atter long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
teedpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manutactured on February 08, 2005
Certificate No: DO00V2-1d026 Novi1 Page 4 of 6
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DASY5 Validation Report for Head TSL

Date: 18.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V 2; Serial: D900V2 - SN: 14026

Communication System: CW; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; o = 0.95 mho/m; g = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/AIEC/ANST C63.19-2007)

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(5.97, 5.97, 5.97); Calibrated: 29.04.2011
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.07.2011
* Phantom: Flat Phantom 4.9L; Type: QDODOP49AA; Serial: 1001

= DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 59.051 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.992 Wikg

SAR(1 g) = 2.67 mW/g; SAR(10 g) = 1.71 mW/g

Maximum value of SAR (measured) = 3.121 mW/g

“4.58

12.00

0dB =3.120mW/g

Caertificate No: D200V2-1d026_Nov11 Page 50f 6
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Impedance Measurement Plot for Head TSL

18 Mov 2011 16:08:21
ERD 514 1 U FS 20 49.691 0 -7.4805 0 23640 pF 400,008 06O HHx

Hid

CHZ Sji1

E1
Hid
START B35.000 00D MHz STOP 1 100,000 000 MHz
Cerificale No: DI00V2-1d026_Nov11 Page 6ol 6
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APPENDIX D
Test System Verification Scans

The SAR result indicated on the Manufacture’s Calibrated certificate for dipoles D900V2 S/N 1d026
was not used due to the following:

-- The IEEE 1528-2003 and the FCC OET-65 Supplement C, System Verification section
recommends that the measured 1-g SAR should be within 10% of the expected target values
specified for the specific phantom and RF source used in the system verification measurement.

-- SPEAG calibration certificate indicates that the allowed tolerance for the dipole is higher than +/-
10% (e.g. +/-17.0 % at k=2 for the 1g-SAR).

-- The allowed tolerance for the probe are also higher than +/- 10% (e.g. 12.0 %, k=2, at 900 MHz
for the probe being used to assess this product).

Due to probe, dipole and system tolerances noted above, the lab averages dipole results across
multiple probes to establish a set of averaged targets for each dipole using the following procedure:
* The System Validation was conducted per IEEE1528-2003 and IEC62209-2 Edition 1.0 2010-03
standards using the simulated head tissue and multiple probes that are available and applicable for
the dipole under test to verify the System Validation. Results for this dipole are within the
measurement system uncertainty of the reference SAR values indicated within IEC62209-2 Edition
1.0 2010-03 when using flat phantom with 2mm thickness is used. These results then are averaged
and used as the target for the daily system performance check when the simulated head tissue is
used.

* The dipole targets for the body are set immediately following the same process noted above.
Since there is no standard referencing the SAR values for the System Validation using the simulated
body tissue, the compliant System Validation results using the simulated head tissue are used to
justify the use of the System Validation results using the simulated body tissue due to the same
setup except for the simulated tissue type.

The targets set in this report were conducted following the above process.

Note that the target set for the tested dipole, when using the simulated head tissue, meets the
requirement for the system validation per IEEE 1528-2003, IEC62209-2 Edition 1.0 2010-03
standards, and the differences between this result and the result from the manufacture’s dipole
calibration certificates are 6.3 % for the 900 MHz dipole which is well within the measurement
uncertainty of the measurement system at k=2,

To assess the isotropic characteristics of the measurement probe, a probe rotation was performed

using the "Rotation (1D)" function in the DASY software with a measured isotropy tolerance of +/-
0.5dB.
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Motorola Solutions, Inc. EME Laboratory

DateTime: 6/14/2012 7:03:35 AM

Fobot#: DASY4-PG-1 | Funs: CcoC-5TSP-800H-120614-01

Dipole Modelz D200w2
Phantom#: ELI4 1028
Tissue Temp: 21.0(C)

Senal#: 14026

Test Freq: 900 (MHz)

Start Power: 250 (mW)

Target SAR (1W): 1152 mWig (1g)
Adjusted SAR (1W): 1064 mWig (1g)
Parcant from Targat (+/-): 7.60 % (1g)
Fotation (1D]): 0.037 dB

Wote:

Prior to recording the Eeported SAR values below, the Measured SAR
values were corrected for tissue frequencies from 136 MHz to 3 GH=.

Feported SAR: 2660 mWig (1gk L7000 Wiz (10g)
Comments:
Dty Cyela: 1:1, Medium parameters used: f =200 MHz; 5 =0.97 mho/m; £ = 40; p = 1000 Isgfm1

Probe: ES3IDV3 - SM3274, Calibrated: 10/18/2011, ConvF(3.98, 5.58, 5.98)
Electronics: DAE4 S01294, Calibrated: 10/18/2011

SR10696/SR10697

Svstem Performance Check/0-Degree Cube (5x5x7)/Cube 0: Measursment gnd: de=7.5mm, dy=7 5mm, dz=5mm

Referanca Value = 556 Vim; Power Drift = -0.00288 4B
Peak SAR (extrapolated) = 3.99 Wikg

SAR(L gh=2.66 mW/g; SAR(10g) = LT mW/g
Maximoum value of SAR (measured) =290 mW/'g

Svstem Performance Checlki/Dipole Area Scan 2 (5x11x1): Measuramant grid: dw=15mm, dy=15mm

Maximum value of SAR (measured) = 2.85 mW/g

Svstem Performance Check/Z-Axis Retraction (1x1x17): Measurement grid: de=20mm, dy=20mm, dz=10mm

Maximum value of SAR (measured) = 2 88 mW/g

= 2.30

m'¥lq
pen———
pem———

1.73

1.1%

o
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Motorola Solutions, Inc. EME Laboratory
DateTime: 6/20/2012 3:53:55 PM

Fobotz: DASYS-PG-1 | Fun#: CeC-5YSP-900B-120620-05

Dipole Maodelz Deoov2
Phantom#: ELI4 1050
Tizsue Temp: 21.140C)
Senal#: 14024

Test Freq: 450 (MHz)
Start Power: 250 (mW)
Target SAE (1W): 11532 mWiz (lg)
Adusted SAE (1W): 1152 mWiz (lg)
Parcent from Target (+/-}: 0.00 % 1z}
Faotation (1D): 0.043 4B

Nota:

Prior to recording the Feported SAR values below, the Measured SAR
vahies were corrected for tissue frequencies from 136 MHz to 3 GHz.

Reported SAR: 2EB0 mW/g (1g); 1850 mW/g (10g)
Comments:
Duty Cyele: 11, Medium parameters used: £= 900 MHz; o = 1.06 mho/m; £, =51.8; p = 1000 l:g."‘l:u3

Probe: ES3DVI - SMN1274, Calibrated: 10/18/2011, ConvF(6.03, 6.03, 6.03)
Electronics: DAE4 501294, Calibratad: 10/18/2011

System Performance Check/0-Degree Cube (5x5x7)/Cube 0: Measurament gnd: de=7.5mm, dy=7 5mm, dz=5mm
Referance Value = 54.6 Vim; Power Duift = 0.00151 dB

Peak SAF (extrapolated) = 4.35 Wke

SAR(l g) = 2.35 mW/g; SAR(10g) = 1.55 mW/g

Maximum value of SAR (measured) = 310 mWig

Svstem Performance Check/Dipole Area Scan 2 (5x11x1): Measuwremant grid: dv=15mm, dy=15mm
Maximum value of SAR (measured) = 313 mWig

Svstem Performance Check/Z-Axis Retraction (1x1x17): Meazurement grid: de=20mm, dy=20mm, dz=10mm
Maximum value of SAE (meazured) =315 mWig

mig
I 315
2h?

1.89

1.26

0630

0.000
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Motorola Solutions, Inc. EME Laboratory
Date/Time: 6/21/2012 7:02:47 AM

Fobot#: DASY4-PG-1 | Funs: PF3-5T5P-500H-120621-01

Dipole Models Doagow2
Phantom#: ELI4 1028
Tissue Temp: 21.2¢C)
Serials: 14026

Test Freq: 450 (MHz)

Start Power: 250 fmW
Target SAR (1W): 11.52 mWig (lg)
Adjusted SAR (1W): 1038 mWiz (lg)
Parcent from Target (+/-): 5.60% {lz)
Fotation (1D): 0.042 dB

Nota:

Pror to recording the Eeported SAR values below, the Measured SAR
valies were corrected for tissue frequencies from 136 MHz to 3 GH=.

Feported SAR: 2720 mWig (1g); 1. 740 mWig (10g)

Comments:

Duty Cyele: 1:1, Medium parameaters used: =500 MHz; o =0.99 mho/m; £, = 40.6; p = 1000 kg."‘m3
Probe: ES3IDV3 - SN3274, Calibrated: 10/18/2011, ConvF(5.98, 5.98, 5.98)

Electronies: DAES 521294, Calibrated: 10/18/2011

System Performance Check/0-Degree Cube (5x5x7)/Cube 0: Measurement zrid: dw=7 5mm, dy=7 Smm, dz=3mm
Feference Value = 555 Vim: Power Dnft = -0.019 dB

Paak SAR (extrapelated) = 4.08 Wikg

SAR(1 g =171 mW/g: SAR(10 g) = L.T4 mWig

Maximum value of SAFR (measured) = 2.96 mW/g

System Performance Check/Dipole Area Scan 2 (5x11x1): Measuremant grid: dv=15mm, dy=15mm
Maximum value of AR (measured) = 2.94 mW/'g

System Performance Check/Z-Axis Retraction (1x1x17): Measwement grid: dw=20mm, dy=20mm, dz=10mm

mi¥/g
I 296
23T

1.78

1.18

n.59?

0.000
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Motorola Solutions, Inc. EME Laboratory
Darte/Time: 6/12/2012 §:48:23 AM

Fobot#: DASYT4-PG-1|Funs: P5-5TSP-500B-120622-01

Dipola Modelz Daoey2
Phantom#: ELI4 1050
Tissue Temp: 20.2(C)
Senal#: 14024

Test Freq: 450 (MHz)
Start Power: 250 (mW
Target SAE (1W): 1152 mW/g (lg)
Adjusted SAF {1W): 1143 mW/g (lg)
Parcent from Target (+/-): 0.30 % (lz)
Footation (1D)- 0031 4B

Note:

Prior to recording the Feported 5AR values balow, the Meazsured SAR
vahies were corrected for fissue frequencies from 136 MHz to 3 GHz.

Feported SAR: 1ET0mWg (1g); 1.840 mW/g (10g)

Comments:

Duty Cyele: 11, Medium parameters used: £ =900 MHz; 5 = 1.07 mho/m; £, = 51.9; p =100 kg."m3
Probe: ES3DWV3 - SN3274, Calibrated: 107182011, ConvFi5.03, 6.03, 6.03)

Electronies: DAE4 521294, Calibrated: 10/18/2011

Svstem Performance Check/0-Degree Cube (5x5x7)/Cube 0: Measursment grid: dx=7.5mm, dy=7 5mm, dz=5mm
Eeferanca Value = 54.0 Vim: Power Drift = -0.0209 4B

Peak SAR (extrapolated) = 438 Wikg

SAR(] g) =257 mW/g: SAR(10 g) =184 mW/g

Marimum value of SAE (measured) = 310 mWig

Svstem Performance Check/Dipole Area Scan 2 (5x11x1): Measuremeant grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) =312 mWig

Svstem Performance Check/Z-Axis Retraction (1x1x17): Mezasurement grid: dwe=20mm_ dy=20mm, dz=10mm

mi/a
I 3z
L ||

1.87

1.25

0624

0.000
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Motorola Solutions, Inc. EME Laboratory
Date/Time: 7/17/2012 10:24:20 AN

Roboté: DASY4-PG-1 | Run#: Lee-SYSP-000B-120717-01

Dipole Model# Dongv2
Phantom#: ELI4 1050
Tissue Temp: 21.1(C)

Serial#: 14026

Test Freq: 900 (MHz)

Start Power: 250 (mW)

Target SAR (1W): 10.80 mWig (1g)
Adjusted SAR (1W): 11.60mWig (1g)
Percent from Target (+/-): T.40 % (1g)
Rotation (1D): 0.046 dB

Note:

Prior to recording the Reported SAR values below. the Measured SAR
values were corrected for tissue frequencies from 136 MHz to 3 GHz.

Reported SAR: 2000 mW/g (1g); 1.880 mWig (10g)
Comments:

Duty Cycle: 1:1, Medium parameters used: £=900 MHz 5= 1.07 mho/m; g =33.1;p= 1000 kg/m®
Probe: ES3DWV3 - SN3122, Calibrated: 4/26/2012, ConvF(6.06, 6.06, 5.08)
Electronics: DAEA 801294, Calibrated: 10/18/2011

System Performance Check/0-Degree Cube (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm dz=3mm
Reference Value = 34 8 Vim: Power Drift = 0.00617 dB

Peak SAR (extrapolated) = 430 Wikg

SAR(1 g) = 2.9 mW/g; SAR(10 g) = 1.85 mWig

Maximum value of SAR (measured) = 3.14 mW/g

System Performance Check/Dipole Area Scan 2 (5x11x1): Measurement grid: de=15mm, dy=15mm
Maximum value of SAR (measured) =311 mW/g

System Performance Check/Z-Axis Retraction (1x1x17): Measurement grid: dx=20mm, dy=20mm_ dz=10mm

miylg
114

b1

1.88

1.26

0.628

0.000
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Date/Time: 7/17/2012 3:22:21 PM

Eobot?: DASY4-PG-1 | Run#: Lee-SYSP-900H-120717-06

Dipole ModelZ Do0gv2
Phantom#: ELI4 1028

Tissue Temyp: 206 (C)

Serial#: 14026

Test Freq: 900 (MHz)

Start Power- 250 (mW)

Target SAR (1W): 1032 mWig (1g)
Adjusted SAR (1W): 1060 mWig (1g)
Percent from Target (+/-): 270 % (1g)
Rotation (1D): 0.047 dB

Note:

Prior to recording the Reported SAR values below, the Measured SAF.
valves were corrected for tissue frequencies from 136 MHz to 3 GHz.

Reported SAR: 2650 mWig (1g); 1.700 mW/g (10g)
Comments:
Duty Cycle: 1:1, Medium parameters used: =900 MHz; =098 mho/m; g =38.8:p= 1000 kg/m?

Probe: ES3DV3 - SN3122, Calibrated: 4/26/2012, ConvF(6.22, 6.22, 6.22)
Electronics: DAE4 Sn1294. Calibrated: 10/18/2011

SR10696/SR10697

System Performance Check/0-Degree Cube (5x5x7)/Cube 0: Measurement grid: d==7.5mm, dv=7.5mm_ dz=3mm

Feference Value = 34.7 Vim; Power Drift =-0.0111 dB
Peak SAR (extrapolated) =3.97 Wikg

SAR(1 g) = 2.65 mW/g; SAR(10 g) = 1.7 mW/g
Maximum value of SAR. {measured) =2.80 mW/g

System Performance Check/Dipole Area Scan 2 (5x11x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (measured) =288 mWig

System Performance Check/Z-Axis Retraction (1x1x17): Measurement grid: dx=20mm, dy=20mm, dz=10mm

Maximum value of SAR (measured) =2.86 mWig

milg

1.14

0.572

0.000

2.29 —-—‘
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Date:

DIPOLE SAR TARGET - BODY

Lab Location:

DAE Serial #:

Tissue Characteristics
Permitivity:

Conductivity:

Tissue Temp.("C):

Reference Source:

Reference SN:

12/15/11 Frequency (MHz):
PG-EMS Mixture Type:

374 Ambient Temp.("C):

52.6 Phantom Type/SN:

1.05 Distance (mm):

20.5

Dipole Power 1o Dipole:

1d026

New Target:

Average Measured SAR Value:

11.52 mW/g(lg avg.),

SR10696/SR10697

900

Body

21.6

ELI4 1103

15

Frobe -3 DIfF £ A
SN #s Cube ifl from Ave Robot
3096 11.60 0. 7% R1
3274 11.44 -0.7% Rl
Average MNew Measured SAR Value

{normalized 1o 1.0 W1

Test performed by:

Patrick Saw

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01
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Duate:

DIPOLE SAR TARGET - HEAD

12/15/11

Lab Location:

PG-EMS

DAE Serial #:

374

Tissue Characteristics
Permitivity:

40.3

Conductivily:

0.97

Tissue Temp.(“"C):

20.6

Reference Source:

Dipole

Reference SN:

1d026

Target 1g-SAR Value (mW/ g, normalized to 1.0 W):

10.9

New Target:

Average 1g-SAR Value (mW/g)

11.52

Frequency (MHz):

Mixture Tvpe:

Ambicnt Temp.("C):

Phantom Type/SN:
Distance {mm}:

Power to Dipole:

Percent Difference From Target (MUST be within k=2 Uncertainty):

SR10696/SR10697

900

IEEE Head

214

ELIS 1150

15

250 mW

Difference from Target

5.69%  (1g-SAR)

Probe 1g-SAR :

SN #s (Cube) Diff from Ave Robot
3096 11.72 1.7% Rl
3274 11.32 -1 7% R1

Average 11.5200 New Measured SAR Value

(mowrmalized to 1.0 W)

Test performed by

Patrick Saw

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01
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DIPOLE SAR TAR

Date: 06/06/12
Lab Location: PG-EMS
DAE Serial #: 688
Tissue Characteristics

Permitivity: 52.8
Conductivity: 1.06
Tissue Temp.("C): 20.8
Reference Source: Dipole
Reference SN: 1d026
New Target:

Average Measured SAR Value:

10.80

- BODY

Frequency (MHz):

Mixture Type:

Ambient Tt-;mp.[“{'l}:

Phantom Type/SN:
Distance (mm};

Power 1o Dipole:

mW/g(lg avg.),

SR10696/SR10697

900

Body

22.2

ELI4 1050

15

250

Frobe 1-G .

SN #s Cube Diff from Ave Robot
3196 10.68 -1 1% R2
3122 10,92 I.1% R2

Average New Measured SAR Value

(normalized to 1.0 W)

Test performed by:

Patrick

Saw

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01
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Date;

Lab Location:
DAE Serial #;

DIPOLE SAR TARGET - HEAIY

06/06/12

PG-EMS

[t1: 8]

Tissue Characteristics

Permitivity:
Conductivity:

Tissue Temp.("C):

Reference Source:
Reference SN

'I'Irgﬂ 1g-SAR Value (mW/g, normalized to 1.0 W):

40.1

0.98

21.1

Dipole

1d026

10.9

New Target:

(mW/

Average 1g-SAR Value

B)

10.32

Frequency (MHz):

Mixture Type:
Ambient Temp.("C):

Phantom Type/SN:
Distance (mm):

Power to Dipole:

Percent Difference From Target (MUST be within k=2 Uncertainty):

SR10696/SR10697

900

IEEE Head

22

ELI4 1028

15

Difference from Target

532%  (1g-SAR)

Probe 1g-SAR .

QN #s (Cube) Diff from Ave Robot
3196 10.32 0.0% R2
Jiz2 10.32 0.0%% R2

Average 10.3200 Mew Measured SAR Value

{normmaliced o 1.0 W)

T'est performed by:

CC Chang

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.01
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APPENDIX E
DUT Scans — (Shortened Scans and Highest SAR configurations)
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Shortened Scans Results

Motorola Solutions, Inc. EME Laboratory
Date Time: 6/21/2012 1:50:01 PM

Foboté: DASY4-PG-1 | Bun#: PS-FACE-120621-10

Model#: PMUF1473B
Phantom:#: ELI4 1028
Tizsue Temp: 21.0(C)
Senals: 4TTTNALL47
Antenng NAF30BRA
Test Freq: G35.000 (MHz)
Battary NNTMNE287A
Carry Acc: NONE

Aundio Ace: NONE

Start Power 228 (W)
MNota:

Prior to recording the Eeported SAR values below, the Measured SAR
values were corrected for tissue frequencies from 136 MHz to 3 GHz.

Feported SAR: 2460 mWizg (lg); 1750 mW /g (10g)
Comments: Shorten scan.

Duty Cyele: 1:1, Medium parameters used: £=533 MHz; o = 1.03 mho/m; s, = 40.2; p = 1000 kg m?
Probe: ES3DW3 - SW3274, Calibrated: 107182011, ConvF(5.95, 5.98, 5.98)
Electronies: DAE4 Sn1294 Calibrated: 10/18/2011

Face Scan/l-Area Scan (ﬁ]IlllIl} Measursment grid: dx=15mm dy=15mm
Feferance Value = 49 6 Vim; Power Dnft = -0.3%9 4B

Motorola Fast 5AR: SAR(l g) = .27 mW/g: SAR(10 g) = L6 mW/z

Maximum value of SAE {mterpolated) = 241 mW/g

Face Scan/2-Volume Scan 2D (4134]1]}: Measursment grid: de=7 Smm, dv="7Smm, dz=1mm
Feferance Value = 496 Vim; Power Dnft = -0.446 dB

Peak SAF (extrapolated) = 2.32 Wiks

Motorola Fast SAR: SAR(] g) = .19 mW/g: SAR(10 g) = LS mWig

Maximum value of SAFR (mterpolated) = 232 mW/'g

Face Scan/3-Zoom Scan (51517]."(:11]39 0: Measurement grid: de=7.5mm, dy=7.5mm, dz=5mm
Feferance Value = 52.6 Vim; Power Drift = -0.259 4B

Paak SAF (extrapolated) = 3.29 Wiks

SAR(l gy =246 mW/g; SAR(10 g = 1.7 mWig

Maximum value of SAFE (measured) = 2.6]1 mW/'g

Face Scan/4-Z-Axis Scan (1x1x17): Measurement grid: du=20mm, dy=20mm, dz=10mm
Maximum valus of SAR (measured) =230 mWig
Shortened scan reflect highest SAR producing configuration; approximate run time is 7 minutes.
Representative full scan time was 26 minutes.
“Shortened” scan max calculated SAR using SAR drift: 1-g Avg.=1.53 mW/g; 10-g Avg.=1.09 mW/g.
Zoom scan max calculated SAR using drift: 1-g Avg. = 1.48 mW/g; 10-g Avg. = 1.05 mW/g.
(Run# PS-Face-120621-08, Table 13)

m'¥g T T
2.30

I 1.64
! 1.38
0.920 [P —
1.460
D.000
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Motorola Solutions, Inc. EME Laboratory
Date/ Time: 6/21/2012 6:36:34 PA

Fobot= DASY4-PG-1 | Funs: CeC-FACE-120621-14

Model#: PMUF1473B
Phantom#: ELI4 1028
Tizsue Temp: 206 (C)
Senal#: 4TTTHALL4T
Antenna NAF30BTA
Test Freq: 324 000 (MHz)
Battery NNTHNE28TA
Carry Ace: NONE

Aundio Acc: NONE

Start Power 22400
Nota:

Prior to recording the Eeported SAR values below, the Measurad SAR
values ware corrected for tissue frequencies from 136 MHz to0 3 GHz.

Feported SAR 2220mWig (lg);, 1.630mWig (10z)
Comments: Shorten scan.

Duty Cyela: 1:1, Medium parameaters used: f= 324 MHz:; 5 = 091 mho/m; £, =40.8; p= 1000 kg 'm?
Probe: ES3DWV3 - SN3274, Calibrated: 10/18/2011, ConvF(5.98, 5.98, 5.98)
Electronics: DAE4 Snl1294, Calibrated: 10/18/2011

Face Scan/l-Area Scan (ﬁ]I:l]I].}: Measursment znd: dx=15mm, dv=13mm
Feferance Value = 52.6 Vim; Power Dnft = -0.264 dB

Motorola Fast SAR: SAR(l g) = 2.2 mWig: SAR(10 g) = L.63 mW/g

Maximum value of SAE {interpolated) = 2. 41 mW/g

Face Scan/2-Volume Scan 2D (41I4]I]}: Measursment grid: dx=7 Smm_ dy=75mm, dz=1mm
Feference Value = 52.6 Vim; Power Dnft = -0.301 dB

Paak SAFR (extrapelated) = 2.33 Wikg

Motorola Fast SAR: SAR(l g) = .12 mWig: SAR(10 g) = L8 mW/g

Maximum value of SAE (mterpolated) =233 mW/g

Face Scan/3-Zoom Scan (51537)."(:111}9 0; Measurament grid: d==7.5mm, dy=7.5mm, dz=5mm
Feferance Value = 52 6 Vim; Power Dnft =-0.177 dB

Peak SAF (extrapelated) = 2.85 Wikg

SAR(] gh =222 mW/g: SAR(10 g) =163 mWig

Maximum value of SAR (meazured) = 234 mW/'z

Face Scan/4-Z-Axis Scan (11111-] » Measurement grid: dx=20mm, dv=20mm, dz=10mm
Maximum value of SAE (measured) =231 mW/g
Shortened scan reflect highest SAR producing configuration; approximate run time is 7 minutes.
Representative full scan time was 26 minutes.
“Shortened” scan max calculated SAR using SAR drift: 1-g Avg.= 1.37 mW/g; 10-g Avg.= 1.00 mW/g.
Zoom scan max calculated SAR using drift: 1-g Avg. = 1.38 mW/g; 10-g Avg. = 1.01 mW/g.
(Run# CcC-Face-120621-13, Table 12)

m'¥g

2.3
I 1.85
! 1.39

0.924 [ ——

0.462
0.000
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Highest Body SAR Configuration Results
Outside FCC Part 90 at the body

Motorola Solutions, Inc. EME Laboratory
Date Time: 620020132 6:24:54 PM

Fobot=: DASYS-PG-1 | Buns: Cel-AB-120620-0%

Model#: PMUF1473B
Phantoms#: ELI4 1030
Tissue Temp: 20.8(C)
Senal#: 4TTTHALLLT
Antenna NAFS0ERA
Test Freq: 902000 (MHz)
Battery NNTNE2ETA
Carry Ace: PMIN31344
Audio Acc: PMLM3275C
Start Power 226 (W)
Hote:

Prior to racording the Reported SAR values below, the Measured SAR
values were corrected for tissue frequencies from 136 MHz w0 3 GHz.

Feported SAR: 1270 mWig (1g); 0923mW/'z (10z)
Comments: Full scan.

Dty Cyele: 1:1, Medium paramsters used: £ =902 MHz; 5 = 1.06 mho/m; e =52.8; p = 1000 kg/m’
Probe: ES3DV3 - EN3274, Calibrated: 10V18/2011, ConvF(6.03, 6.03, 6.03)
Electronics: DAES 501294, Calibrated: 10/18/2011

Ab Scan/l-Area Scan {ﬁ]Il] 111): Measurement grid: dx=15mm, dy=15mm
Beferance Value = 378 Vim; Power Dnft = -0.401 dB

Motorola Fast SAR: SAR(]l g) = 1.34 mW/z: SAR(10 g) = 0,955 mWig

Maximum value of SAE {mterpolated) = 1 41 mWig

Ab Scan/2-Volume 2D Scan {4114111} Meazurement grid: dx=7_Smm, dy=75mm, dz=lmm
Feferance Value = 378 Vim; Power Dnft = -0.443 4B

Peaak SAFR (extrapolated) = 1.36 Wiks

Motorola Fast SAR: SAR{1 g} = L.I9 mW/z: SAR(10 g) = 0922 mW/g

Maximum value of AR (mterpolated) = 1 36 mW/'z

Ab Scan/3-Zoom Scan (51517)_-"(:11'39 0: Measurement grid: de=7 Smm, dy=73mm, dz=5mm
Feferance Value = 37.8 Vim; Fower Dnift =-0.542 dB

Paak SAF. (extrapelated) = 1.71 Wks

SAR(L 20 =1.27T mWiz: SAR(10 g) = 0.923 mW/'g

Maximum value of SAR (measured) = 1.34 mW/g

Ab Scan/4-Z-Axis Scan (1x1x17): Measuwrement grid: dw=20mmn, dy=20mm, dz=10mm
Maximum value of AR (measured) = 133 mWig

m'¥fq
1.33

1.06
DLEga |1 e R e
0532
0.266
0.000
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Motorola Solutions, Inc. EME Laboratory
Date/Time: 6/22/2012 7:25:14 AM

Ecobotz: DASY4-PG-1 | Buns: PS-AB-120622-02

Meodels PMUF1473B
Phantoms#: ELI4 1050
Tissue Temp: 20.00(C)
Serial#: 477TNAL147
Antenna: NAF3087A
Test Freg: §24.000 (MHz)
Battery: NINTINE2RTA
Carry Acc: PMIN5134A
Audio Ace: PMLIN3275C
Start Power: 227T(W)
Note:

Prior to recording the Eeported SAR values below, the Measured SAR
values were comrected for tissue frequencies from 136 MHz to 3 GHz.
Eeported SAR:

1230 mWig (1g): 0913 mWig (10g)

Comments: Full scan.

Dty Cycle: 1:1, Medium parameters used: f= 824 MHz; o =099 mho/'m; e = 33.7; p= 1000 kg,-‘m3
Probe: ES3DV3 - 8N3274, Calibrated: 107182011, ConvF(6.03, 6.03, 6.03)
Electronics: DAEA Snl294, Calibgated: 10/18/2011

Ab Scan/l1-Area Scan (61x221x1): Measurement grid: dx=15mm, dv=15mm
Eeference Value = 37 .4 Vim; Power Dnft=-0374 dB

Motorola Fast SAR: SAR(] g) =1.28 mW/g; SAR(10 g)=0.921 mW/g

Maximum value of SAF. (interpolated) = 1.35 mWig

Ab Scan/2-Volume 2D Scan (41x41x1): Measurement grid: dx=7 5mm, dy=7 Smm, dz=1mm
Eeference Value = 37 .4 Vim: Power Drift = -0.409 dB

Peak SAR (extrapolated) = 1.31 Wikg

Motorola Fast SAR: SAR(] g) =1.25 mW/g; SAR(10 g) = 0.898 mW/g

Maximum value of SAR. {interpelated) = 1.31 mW/'g

Ab Scan/3-Zoom Scan (5x5x7)/Cube 0: Measurement grid: d==7.5mm. dy=7.5mm, dz=5mm
Eeference Value = 37 .4 Vim; Power Drift =-0.487 dB

Peak SAR (extrapolated) = 1.62 Wikg

SAR(1 g)=1.213 mW/g; SAR(10 g) =0.913 mW/g

Maximum value of SAR. (measured) = 1.30 mWig

Ab Scan/4-Z-Axis Scan (1x1x17): Measurement grid: dx=20mm, dy=20mm dz=10mm
Maximum value of SAR. (measured) = 1.29 mWig

my{g
1.29

1I]3
B

0.774

0.516
0.258
0.000
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Highest Face SAR Configuration Results

Motorola Solutions, Inc. EME Laboratory
Date/Time: 6/21/2012 5:59:32 PAL

Fobot®: DAST4-PG-1 | Buns: CeC-FACE-120621-13

Models: PMUF1473B
Phantoms: ELI4 1028
Tizsue Temp: 21.00C)
Serial#: 4TTTHALLST
Antenna: MAFS0ETA
Test Freq: 324000 (MHz)
Battery: NNTHNE2STA
Carry Ace: NONE

Andio Acc: HNOME

Start Power: 226 (W0
Mote:

Prior to racording the Feported SAR values below, the Measuwred SAR
values weare corrected for tissue frequencies from 136 MHz to 3 GH=.

Feported SAR: 2150 mWe (lg);,  L53T0mWig (10g)

Duty Cyele: 1:1, Medium parameters used: £= 824 MHz; 5 = (.91 mho/m; £, = 40.8; p = 1000 icg-'mE
Probe: ES3IDVI - SW3274, Calibrated: 10/18/2011, ConvF(5.98, 5958, 5.98)
Electronies: DAES4 Sn1294 Calhbrated: 10/18/2011

Face Scan/l-Area Scan {ﬁ]Il:]Il} Measurement gnd: dx=15mm_ dy=15mm
Feferance Value = 523 Vim: Power Dnift = -0.306 dB

Motorola Fast SAR: 5AR(l g) = 1.25 mW/g: SAR(10 gl = 1.6l mWig

Maximum value of SAE (nterpolated) = 2 38 mW's

Face Scan/2-Volume Scan 2D (4]141]:1}: Measursment grid: dx=7 Smom, dv=7mm, dz=lmm
Feferance Value = 523 Vim; Power Dnft = -0.338 dB

Paak SAFR (extrapolated) = 2.30 Wiks

Motorola Fast SAR: SAR(] g) = 2.18 mW/g: SAR(1D g) = L.236 mW/g

Maximum valus of SAR (mterpolated) = 2.30 mW/g

Face Scan/3-Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=75mm, dz=5mm
Feferance Value = 52 3 Vim; Power Dnft = -0 408 4B

Paak SAR (extrapolated) = 2.77 Wiz

SAR(L gh =215 mW/g: SAR(ID g) = 18T mWig

Maximum valus of SAR (measured) =227 mWig

Face Scan/4-Z-Axis Scan (11111-] Measurement grid: doe=20mm, dy=20mm, dz=10mm
Maximum valus of SAR (measured) =225 mWig

m'g
2.2h

1.80
1.35
0.900 [T P —— -
0.450
0.000
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Motorola Solutions, Inc. EME Laboratory
Date/Time: 62172012 12:33:20 PM

Eobot?: DASY4-PG-1 | Run#: PS-FACE-120621-08

Modelz: PMUF1473B
Phantoms: ELI4 1028
Tissue Temp: 21.0(C)
Serial#: 47TTNALLILT
Antenna: NAF3088A
Test Freq: 935.000 (MHz)
Battery: WNNTIMNE2ETA
Carry Acc: NOXE
Audio Ace: WONE

Start Power: 23000
Mote:

Prior to recording the Reported SAE. values below, the Measured SAR
values were corrected for tissue frequencies from 136 MHz to 3 GHz.

Feported SAR- 2230 mWig (1g): 1.580 mW/g (10g)

Comments: Full scan.

Duty Cyele: 1:1, Medium parameters used: £=935 MHz. o = 1.03 mho/m; g = 40.2; p= 1000 kg/m®

Probe: ES3DV3 - SN3274, Calibrated: 10¢/18/2011, ConvFi5.98, 5,98, 5.08)
Electronics: DAE4 Snl1294, Calibrated: 10/18/2011

Face Scan/l1-Area Scan (61x211x1): Measurement grid: dx=13mm_ dy=135mm

Eeference Value = 31.3 Vim; Power Drift =-0478 dB
Motorola Fast SAR: SAR(] g) = 1.39 mWig; SAR(10 g) = 1.69 mW/g
Maximum value of SAF. (interpolated) = 2.54 mWig

SR10696/SR10697

Face Scan/2-Volume Scan 2D (41x41x1): Measurement grid: dx=7 5mm_ dy=7_3mm_ dz=1mm

Feference Value = 31.3 Vim; Power Drift = -0.506 dB

Peak SAR (extrapclated) =241 Wikg

Motorola Fast SAR: SAR(] g) =2.29 mWig; SAR(10 g) =1.62 mW/g
Maximum value of SAR (interpclated) =241 mWig

Face Scan/3-Zoom Scan (5x5x7)/Cube (: Measurement grid: dx=7.5mm, dy=7.3mm, dz=3mm

Eeference Value = 31.3 Vim; Power Drift =-0.602 dB
Peak SAR (extrapclated) = 2.99 Wikg

SAR(1 g) = 2.23 mW/g; SAR(10 g) = 1.58 mWig
Maximum value of SAR (measured) =237 mW/'g

Face Scan/4-Z-Axis Scan (1x1x17); Measurement grid: dx=20mm, dy=20mm, dz=10mm

Maximuem value of SAR (measured) =235 mW/g

m/g
I 2.35
1.88

! 1.41

0.470
0.000
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Power Slump Model #:
Serial #: 477TMNALLLT
Battery:  MITIIE237A
Frequancy: 533 MH:z
Date: &25/2012
TxTime Meazure Power
(M irmutes) (Wates)
0.0 230
1.0 225
20 223
30 221
40 220
3.0 219
6.0 218
7.0 217
30 2.16
a0 215
10.0 2.14
110 213
12.0 2.13
130 212
140 2.11
15.0 211
16.0 2.10
17.0 209
13.0 209
19.0 208
200 208
210 207
220 206
230 206
240 203
230 204
260 204
270 203
280 203
290 202
300 202
310 20
320 20
330 200
340 200
350 199
36.0 1.99
370 198
380 198
390 197
400 197

APPENDIX F
DUT Supplementary Data (Power slump)
FMUF1473E

SR10696/SR10697

Tranzmit Mode W
Auwdio Accessory: NA
Power Slump
240

Preaver (Watts)
~
=

1'!]':' T T 17T 1T 17T rT T 17T TTTrT T T T 71T T 1TT17TT1TT

02 2 8 5 A0 12 1218 18 27 22 24 3R 28 30 32 34 36 38 42
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APPENDIX G
DUT Test Position Photos
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1.0 Highest SAR Test Position per body location

1.1 Body
DUT with antenna NAF5088A, offered battery NNTN8287A, audio cable PMLN5275C and body
worn accessory PMLN5134A against the phantom. Similar position for the other offered antenna
NAF5087A.

Separation Distances (mm)
@ bottom
Antenna kit | Body-worn Kit surface of the @ antenna’s | @ antenna’s
# # Battery kit # DUT base tip
NAF5088A 7 36 62
NAF5087A PMLN5134A * | NNTN8287A * 7 36 58

* Accessories that were previously reported.
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1.2 Face

SR10696/SR10697

DUT with front side separated 2.5cm from phantom with antenna NAF5088A and battery
NNTN8287A. Similar position for the other offered antenna NAF5087A.

=

. -
P
o
-

L
«
«
4
|

Separation Distances (mm)
@ bottom
Antenna kit | Body-worn Kit surface of the @ antenna’s | @ antenna’s
# # Battery kit # DUT base tip
NAF5088A 27 39 45
NAF5087A None NNTN8287A * 27 39 47
* Accessory that was previously reported.
1.3 Head
Not Applicable
14 Hand
Not Applicable
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