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DUT Description: 450-520MHz, 5.0W rated power, 6.25kHz/12.5kHz/25kHz, Capable of digital and
analog FM transmission. Also capable of TDMA and Bluetooth transmissions

Test TX mode(s): CW (PTT); CW (Bluetooth)

Max. Power output: 5.6W (450-520 MHz); 10 mW Bluetooth

Nominal Power: 5.0W (450-520 MHz); 10 mW Bluetooth

Tx Frequency Bands: 450-520 MHz; 2.402-2.480 GHz (Bluetooth)

Signaling type: FM, TDMA, FHSS (Bluetooth)

Model(s) Tested: H59SDD9PW4AN

Model(s) Certified: H59SDD9PW4AN

Serial Number(s): 536TPB0026, 536 TPB0097

Classification: Occupational/Controlled

FCC ID: AZ489FT4912; Rule Part 90 (450-512 MHz); Rule Part 15 (2402 — 2480 MHz) Results

outside FCC bands are not applicable for FCC compliance demonstration.

* Refer to section 15 of part 1 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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1.0

2.0

3.0

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 HS9SDD9PW4AN.

Abbreviations / Definitions

CNR: Calibration Not Required

EME: Electromagnetic Energy

CQPSK: Compatible Quadrature Phase-Shift Keying
FHSS: Frequency Hopping Spread Spectrum

BT: Bluetooth

CW: Continuous Wave

DUT: Device Under Test

DC: Duty Cycle

FM: Frequency Modulation/Factory Mutual

NA: Not Applicable

PTT: Push to Talk

RSM: Remote Speaker Microphone

SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access

RF: Radio Frequency

C4FM: Compatible 4-level Frequency Modulation
DSP: Digital Signal Processor

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.
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4.0

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

American National Standards Institute (ANSI) / Institute of Electrical and 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/kg)
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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5.0

6.0

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 H. 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 0 -

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. Negative or reduced SAR scaling is not permitted.

Description of Device Under Test (DUT)

This device operates using TDMA and analog frequency modulation (FM) signaling
incorporating traditional simplex two-way radio transmission protocol.

Time Division Multiple Access (TDMA) is used to allocate portions of the RF signal by
dividing time into two slots. Time allocation enables each unit to transmit its voice
information without interference from other transmitting units. Transmission from a unit or
base station is accommodated during two time-slot lengths of 30 milliseconds with frame
length of 60 milliseconds. C4FM CQPSK modulation is used at 12.5 kHz channel spacing.
The TDMA technique requires sophisticated algorithms and a digital signal processor (DSP)
to perform voice compressions/decompressions and RF modulation/demodulation. The
maximum duty cycle for TDMA is 50% for F2 (2 slot TDMA) protocol and is controlled by
software. The FM signal is continuous. However, because of hand shaking or Push-To-Talk
(PTT) between users and/or base stations a conservative 50% duty cycle is applied. This
device also incorporates a Class 1 Bluetooth device which is a Frequency Hopping Spread
Spectrum (FHSS) technology. The Bluetooth radio modem is used to wireless link audio
accessories. The maximum actual transmission duty cycle is imposed by the Bluetooth
standard. The maximum duty cycle for BT is 76.1%.

The model represented under this filing utilizes removable antennas and an internal fixed
antenna (Bluetooth) capable of transmitting in the 450-520 MHz and 2.402-2.480 GHz
(Bluetooth) bands respectively. The nominal output powers are 5.0 W (450-520 MHz) with
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maximum output powers of 5.6 W 450-520 MHz. The nominal BT output power is 0.010 W
and the maximum output power is 0.010 W as defined by upper limit of the production line
final test station. The intended operating positions are “at the body” by means of the offered
body worn accessories. Body worn audio operation is accomplished by means of optional
remote accessories that are connected to the radio. Operation at the body without an audio
accessory attached is possible by means of wireless BT accessories. Note that PTT
engagement is hosted from approved wired or BT wireless accessories. This device is not
intended for operations at the face.

7.0  Optional Accessories and Test Criteria
This device is offered with optional accessories. All accessories were individually evaluated
during the test plan creation to determine if testing was required per the guidelines outlined
in “SAR Test Reduction Considerations for Occupational PTT Radios” FCC KDB 643646
D01 dated 4/4/11 to assess compliance of this device. The following sections identify the
test criteria and details for each accessory category. Refer to Exhibit 7B for antenna
separation distances.
7.1  Antennas
There are two removable antennas and one BT internal antenna offered for this
product. The table below lists their descriptions.
TABLE 2
Antenna Models Description Selected for test Tested
Whip UHF/GPS antenna; 380-520MHz/1575
PMAE4065A MHz %2 wave Yes Yes
FAF5260A stubby UHF2 antenna; 450-520MHz ¥ wave Yes Yes
84009370001 internal Bluetooth; 2402-2481 MHz ¥, wave Yes NA
7.2  Batteries
There are four batteries offered for this product. The table below lists the batteries,
and battery description.
TABLE 3
Battery Models Description Selected for test|  Tested Comments
NNTN8128B Li lon Slim 1900mAh FM battery Yes Yes
Li lon High Cap 2300mAh Battery
NNTN8129A EM Ves Ves
PMNN44244 | U 1on High Cap 2300mAh Battery Similar to NNTN8129A
non FM No No
NNTNB8305A | Covert IMPRES Ultra Slim Battery Yes Yes
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7.3 Body worn Accessories
All body worn accessories were considered. The table below lists the body worn
accessories, and body worn accessory descriptions.
TABLE 4
Body worn . Selected for
Models Descrlptlon test Tested Comments
Applicable only to NNTN8305A
PMLNG6327A | Belt mounted carry holster w/swivel clip Yes Yes battery
PMLN4651A 2" belt clip Yes Yes |Not applicable to NNTN8305A battery
PMLN7008A 2.5” belt clip Yes Yes |Not applicable to NNTN8305A battery
7.4 Audio Accessories

All audio accessories were considered. The table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio

accessories.

TABLE 5
Audio Acc.
Models Description Selected for test Tested Comments
IMPRES Display Submersible RSM
HMN4104B w/jack & Ch. Selector Yes Yes Tested with RMN5116A
PMLN5275B Core H/D headset Yes Yes
Plus 3-wire — Black — One programmable
PMLN5111A button Yes Yes
RMN5116A Temple transducer headset Yes Yes Tested with HMN4104B
Large Plus Noise cancelling RSM IP55
PMMNA4062A 3.5MM jack (Rx only) Yes Yes
Standard Large IP57 RSM (based on
PMMNA4065A PMMA4046 w/ larger speaker) Yes Yes
PMMN4024A Core RSM Yes Yes
PMLN5102A Core Ultra-lite headset Yes Yes
PMLN5101A IMPRES Temple Transducer Yes Yes
RMN5058A Core L/W Headset Yes Yes
Plus 2 wire with translucent tube — Black
RLN5882A — One programmable button Yes Yes
IMPRES IP57 Submersible Remote
PMMNA4040A Speaker Microphone Yes Yes
PMMNA4046A IMPRES Speaker Mic w/ vol IP57 Yes Yes
PMLN5096B Core Earset D-Shell Yes Yes
PMLN5097A IMPRES 3 wire surveillance -BLK Yes Yes
PMLN5653A IMPRES Ear Mic System Yes Yes
Tested with BDN6729A, BDN6730A,
RLN4922A Complete discrete earpiece kit Yes Yes BDNG6731A and BDN6783A
Earpiece with Microphone and Push-to- Tested with BDN6783A and
BDNG6729A Talk Combined (2-Wire), Black Yes Yes RLN4922A
Extra Loud Earpiece with Microphone
and Push-to-Talk Combined (2-Wire), Tested with BDN6783A and
BDN6731A Black Yes Yes RLN4922A
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TABLE 5 (Continued)
Audio Acc.
Models Description Selected for test Tested Comments
Earpiece with Microphone and Push-to- Tested with BDN6783A and
BDNG6730A Talk Separate (3-Wire), Black Yes Yes RLN4922A
Tested with BDN6729A, BDN6730A,
BDNG6783A 3.5 mm audio adapter Yes Yes BDN6731A and RLN4922A
Previously approved kit. Used
NTN2574B Wireless accessory, near field pairing Yes Yes wirelessly for BT test only
Plus 3 wire - Beige-one programable
PMLN5112A button No No Similar to PMLN5111A
RLN5886A Low Noise Kit Tube No No Earpiece not required for test
RLN5887A High Noise Kit Tube No No Earpiece not required for test
IMPRES 3 WIRE SURVEILLANCE-
PMLN5106A BEIGE No No Similar to PMLN5097A
Plus 2 wire. Black - one programmable
RLN5880A button No No Similar to RLN5882A
Display RSM w/o Display and w/o Similar to HMN4104B - same cable
HMN4101B Channel Knaob No No length and connector pins
Similar to HMN4104B — same cable
HMN4103B Display RSM w/o Channel Knob No No length and connector pins
PMMN4050A IMPRES RSM, NC No No Similar to PMMN4046A
Rx-Only Secondry Audio Accessory for Similar to RMN5116A - connects to
RLN6424A DRSM No No RSM
PMMN4069A APX Basic Smart RSM, IP55 No No Similar to PMMN4062A
Similar to PMMN4062A - same
PMMN4025A Smart RSM No No cable length and connector pins
Plus 2 wire with translucent tube — Beige
RLN5883A — One programmable button No No Similar to RLN5882A
Earpiece with Microphone and Push-to-
BDNG6667A Talk Combined (2-Wire), Beige No No Similar to BDN6729A
Plus 2 wire. Beige - one programmable
RLN5881A button No No Similar to RLN5882A
Extra Loud Earpiece with Microphone
and Push-to-Talk Combined (2-Wire),
BDNG6669A Beige No No Similar to BDN6731A
Earpiece with Microphone and Push-to-
BDNG6668A Talk Separate (3-Wire), Beige No No Similar to BDN6730A
Receive-Only Earpiece with Standard
BDNG6727A Earphone (1-Wire), Black No No Receive only
Extra Loud Receive-Only Earpiece with
BDNG6728A Standard Earphone (1-Wire), Black No No Receive only
Extra Loud Receive-Only Earpiece with
BDNG6665A Standard Earphone (1-Wire), Beige No No Receive only
Receive-Only Earpiece with Standard
BDNG6664A Earphone (1-Wire), Beige No No Receive only
RLN5878A Core 1 wire — Black No No Receive only
RLN5879A Core 1 wire- Beige No No Receive only
3.5mm Rx only earpiece w/trancelucent
RLN4941A tube-Short coiled cbl No No Receive only
3.5mm Rx only earbud for REM spk mic
AARLN4885B short coiled cbl No No Receive only
WADN4190B 3.5mm ear rcv w/ coil CBL-Short cbl No No Receive only
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8.0  Description of Test System

8.1

Descriptions of Robotics/Probes/Readout Electronics

Table 6
Dosimetric System type System version DAE type Probe Type
Schmid & Partner
Engineering AG 52.8.2.969 DAE4 (Eéi%?;
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASY5™ Users
Manual. The complete manual is available directly from SPEAG™. Al
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)

SR 11193

TABLE 7
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom type Phantom ID (s) Parameters (mm) (mm) Material (wood)
Dual Flat NA
SAM NA 300MHz -6GHz;
LOES';:T::/ eit _ | 600x400x190 | /_2(;”2”r‘n - Wood <0.05
Elliptical OVAL1011 gent = :
<0.05
Single Flat NA
8.3  Description of Simulated Tissue

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 8 below for 450MHz. 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.

Simulated Tissue Composition (by mass)

TABLE 8
% of listed 450MHz
Reference Standards ingredients Head | Body
FCC Supplement C (Edition 01-
01) to OET Bulletin 65 (Edition
91-01) Sugar 56.0 | 46.5
IEEE 1528-2003 Diacetin NA NA
De ionized -
IEC62209-1 (2005) Water 39.1 | 50.53
Salt 3.8 1.87
HEC 1 1
CENELEC — EN62209-1 (2006) 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.

SR 11193

TABLE 9
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Power Meter (Agilent) E4419B MY45103725 3/30/2012 3/30/2013
Power Meter (Agilent) E4418B GB40206553 3/30/2012 3/30/2013
Power Meter (HP) E4418B US39251266 2/1/2013 2/1/2014
Power Meter (Agilent) E4419B MY50000505 9/4/2012 9/4/2013
E-Series Avg. Power Sensor (Agilent) E9301B MY50280001 8/3/2012 8/3/2013
E-Series Avg. Power Sensor (Agilent) E9301B MY50290001 8/3/2012 8/3/2013
Power Sensor (Agilent) 8482B 3318A06773 5/7/2012 5/7/2013
Bi-Directional Coupler (NARDA) 3020A 40296 2/9/2012 2/9/2014
Bi-Directional Coupler (NARDA) 3020A 40295 6/4/2012 6/4/2014
Bi-Directional Coupler (NARDA) 3022 77115 3/2/2012 3/2/2014
Signal Generator (Agilent) E4438C MY42082269 1/24/2012 1/24/2014
Signal Generator (Agilent) E4428C MY47381119 6/24/2011 6/24/2013
AMP (Amplifier Research) 10WD1000 28782 CNR CNR
Dickson Temperature Recorder TM325 12121144 5/18/2012 5/18/2013
Dickson Temperature Recorder TM320 7081356 9/10/2012 9/10/2013
Omega D'?;SLT;‘C”F'E?SS‘E“” with J HH202A 18801 5/23/2012 5/23/2013
Omega D'?;SLT;‘C”F'E?SS‘E“” with J HH202A 18812 6/25/2012 6/25/2013
Omega Digital Thermometer with J HH200A 20857 10/25/2012 10/25/2013
Type TC Probe
Dielectric Probe Kit (HP) 85070C US99360076 *CNR *CNR
Agilent PNA-L Network Analyzer N5230A MY45001092 6/4/2012 6/4/2013
Speag Probe ES3DV3 3163 4/25/2012 4/25/2013
Speag DAE DAE4 729 4/20/2012 4/20/2013
Speag Dipole D450V3 1075 8/22/2011 8/22/2013

*Calibration is not required by the OEM. The dielectric probe kit is used in conjunction with a calibrated network analyzer. The dielectric probe is
calibrated for short, open and load using the calibrated network analyzer. A saline solution is routinely measured as an additional checkpoint.

10.0 SAR Measurement System Verification

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.

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.
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TABLE 10
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.90 56.5 2/19/13
0.90 56.9 2/20/13
0.94 56.7 0.91 57.2 2/21/13
450 FCC Body (0.89-0.99) (53.9-59.5) 0.94 56.9 2/22/13
0.91 56.6 2/25/13
0.90 57.4 2/26/13
0.89 55.4 4/23/13
0.91 56.2 2/19/13
0.92 56.6 2/20/13
0.94 56.6 0.92 56.9 2/21/13
466 FCC Bod
Y| (0.89-099) (53.8-59.5) 0.95 565 | 2/22/13
0.92 56.2 2/25/13
0.91 57.1 2/26/13
0.93 56.5 2/20/13
0.94 56.6 2/21/13
0.94 56.6
481 FCC Body 0.96 56.2 2/22/13
(0.90-0.99) (53.8-59.4) 0.93 55.8 2/25/13
0.93 56.7 2/26/13
0.94 55.7 2/19/13
0.94 c65 0.95 56.3 2/20/13
497 FCC Body (0.90-0.99) (53.7-59.3) 0.95 56.3 2/21/13
0.97 55.8 2/22/13
0.94 55.5 2/25/13
0.94 56.4 2/26/13
0.96 56.0 2/20/13
0.94 56.5 0.97 56.0 2/21/13
512 FCC Body (0.90-0.99) (53.6-59.3) 0.98 55.4 2/22/13
0.95 55.3 2/25/13
0.96 56.1 2/26/13
0.95 56.4
516 FCC Body (0.90-0.99) (53.6-59.3) 0.96 56.0 2/26/13
0.95 56.4
520 FCC Body (0.90-0.99) (53.6-59.2) 0.97 56.0 2/26/13
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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 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 11
System Check |System Check Test
Results Resultswhen
Probe DipoleKit/ [Reference SAR @ Measured normalized to 1W Tested
Serial # Tissue Type Serial # 1IW (W/kg) (W/kg) (W/kg) Date
1.13 4,52 2/19/13
1.12 4.48 2/20/13
1.14 4.56 2/21/13
3163 oo dzy DN | vas0+-10% 115 4.60 212213
1.13 4,52 2/25/13
1.14 4.56 2/26/13
1.08 4.32 4/23/13

*Dipole manufacture’s reference target

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 12
Target Measured

Range: 21.2-22.6°C

Ambient Temperature 18-25°C Avg. 21.6°C
Range: 47.9 - 63.8%

Relative Humidity 30-70% Avg. 54.3%

Range: 20.0-21.0°C
Tissue Temperature NA Avg. 20.5°C

Relative humidity target range is a recommended target

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.
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12.0 DUT Test Methodology

121

12.2

12.3

12.4

Measurements

SAR measurements were performed using the DASY system described in section 8.0
using zoom scans. An elliptical flat phantom filled with applicable simulated tissue
was used for tests at the body.

DUT Configuration(s)

The DUT is a portable device operational at the body 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 when implementing the guidelines
specified in KDB 643646 DO1.

DUT Positioning Procedures

The positioning of the device for each body location is described below and
illustrated in APPENDIX 1.

12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory as well as with and without the
offered audio accessories as applicable. Note: PTT is engaged by an
approved BT wireless POD with an integral PTT button.

12.3.2 Head

Not applicable.
12.3.3 Face

Not applicable.

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[20* (f;y, — fio,)/ f1+1
Where
N¢ = Number of channels
Fnigh = Upper channel
Fiow = Lower channel
F. = Center channel
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125 DUT Test Plan

The guidelines and requirements outlined in “SAR Test Reduction Considerations
for Occupational PTT Radios” FCC KDB 643646 D01 dated 4/4/11 were used to
assess compliance of this device. All modes of operation identified in section 6.0
were considered during the development of the test plan. All tests were performed in
100% CW mode and then 50% duty cycle was applied to the final results.

13.0 DUT Test Data

13.1  Assessment at the body for 450-512 MHz band

The battery NNTN8128B was selected as the default battery for assessments at the
Body since it is the thinnest battery for non covert application (refer to Exhibit 7B
for the dimension of the battery). The conducted power measurement for all test
channels within Part 90 frequency range using the default battery NNTN8128B is
indicated in Table 13. The channel with the highest conducted power will be
identified as the default channel per KDB 643646 D01 SAR Test for PTT Radios
v01r01. SAR plots of the highest results per table (bolded) are presented in
APPENDICES E-G.

TABLE 13
Test Freq (MHz) Power (W)
450.00 5.57
465.50 5.55
481.00 5.55
496.50 5.56
512.00 5.55
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Assessment at the body with body worn PMLN4651A

Assessment of each of the applicable offered antennas with the default battery, body
worn PMLN4651A and applicable additional offered batteries per KDB 643646 D01
SAR Test for PTT Radios v01r01 — Body SAR Test Considerations for Body worn

Accessories. Refer to Table 13 for highest output power channel.

SR 11193

TABLE 14
Max Max
Meas. | Calc. | Calc.
Init| SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq |Pwr| Drift |1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) [(W)| (dB) | (mWI/g) | (mWI/g) |(mW/g)| (mW/g) Run#
450.00 |5.32|-0.400| 4.87 3.53 2.81 2.04 | CM-Ab-130219-02
465.50
PMAE4065A |[NNTN8128B | PMLN4651A | HMN4104B | 481.00
496.50
512.00
450.00 ]5.32|-0.470| 10.10 7.26 5.92 4.26 | CM-Ab-130219-03
465.50 |5.32|-0.610| 7.23 5.19 4.38 3.14 | CM-Ab-130219-04
FAF5260A [NNTN8128B|PMLN4651A | HMN4104B | 481.00
496.50 |5.33/-0.080| 5.14 3.68 2.75 1.97 | CM-Ab-130219-05
512.00
Assessment of the additional offered battery
450.00 [5.33/-0.590| 7.03 5.08 4.23 3.06 | ErC-Ab-130220-02
465.50
FAF5260A [NNTN8129A| PMLN4651A | HMN4104B | 481.00
496.50
512.00
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Assessment at the body with body worn PMLN7008A

Assessment of each of the applicable offered antennas with the default battery, body
worn PMLN7008A and applicable additional offered batteries per KDB 643646 D01
SAR Test for PTT Radios v01r01 — Body SAR Test Considerations for Body worn

Accessories. Refer to Table 13 for highest output power channel.

SR 11193

TABLE 15
Max Max
Meas. | Calc. | Calc.
Init| SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq |Pwr| Drift |1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) |[(W)| (dB) | (mW/g) | (mW/g) [((mW/g)| (mWI/qg) Run#
450.00 [5.44| -0.38 5.63 4.02 3.16 2.26 | CM-Ab-130226-18
465.50
PMAE4065A |[NNTN8128B|PMLN7008A | HMN4104B | 481.00
496.50
512.00
450.00 [5.42|-0.550 | 10.40 7.43 6.10 4.36 | ErC-Ab-130220-05
465.50 [5.40(-0.510 | 8.04 5.70 4.69 3.32 | ErC-Ab-130220-06
FAF5260A |NNTN8128B | PMLN7008A | HMN4104B | 481.00 |5.41|-0.370| 6.80 480 | 383 | 2.71 |ErC-Ab-130220-07
496.50 [5.48(-0.130| 5.13 3.63 2.70 1.91 | ErC-Ab-130220-08
512.00 |5.44|-0.010| 3.69 2.58 1.90 1.33 | ErC-Ab-130220-09
Assessment of the additional offered battery
450.00 [5.42|-0.520| 6.77 4.85 3.94 2.82 | ErC-Ab-130220-10
465.50 [5.38(-0.420| 7.01 5.01 4.02 2.87 | ErC-Ab-130220-11
FAF5260A |NNTN8129A| PMLN7008A | HMN4104B | 481.00
496.50
512.00
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Assessment at the body with body worn PMLN6327A

Assessment of each of the applicable offered antennas with battery body worn
PMLNG6327A and applicable battery NNTN8305A per KDB 643646 D01 SAR Test
for PTT Radios v01r01 — Body SAR Test Considerations for Body worn
Accessories. Refer to Table 13 for highest output power channel.

TABLE 16

Max Max
Meas. | Calc. | Calc.
Init| SAR | Meas. 10g- 1g- 10g-

Carry Cable (Test Freq|Pwr| Drift [1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) [(W)| (dB) | (mWI/g) | (mWI/g) |(mWI/g)| (mW/g) Run#
450.00 |5.42|-0.180| 5.04 3.69 2.71 1.99 | ErC-Ab-130220-12
465.50
PMAE4065A | NNTN8305A | PMLN6327A |HMN4104B | 481.00
496.50
512.00
450.00 |5.41|-0.620| 9.34 6.85 | 558 | 4.09 | ErC-Ab-130220-13
465.50 |5.43|-0.280| 8.33 6.11 | 458 | 3.36 |ErC-Ab-130220-14
FAF5260A | NNTN8305A | PMLNG6327A | HMN4104B | 481.00

496.50 |5.44|-0.010| 4.81 3.55 2.48 1.83 | ErC-Ab-130220-15

512.00
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Assessment at the body with additional audio accessories

SR 11193

Assessment of applicable additional offered audio accessories per KDB 643646 D01 SAR
Test for PTT Radios vO1r01. Refer to Table 13 for highest output power channel.

Table 17
Max
Meas. Max Calc.
Init | SAR | Meas. 10g- Calc. 10g-
Carry Test Freq|Pwr | Drift [1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory |Cable Accessory| (MHz) | (W) | (dB) | (mWI/g) | (mWI/g) | (mWI/g) | (mW/g) Run#
450.00 |5.42|-0.610| 8.83 6.29 5.25 3.74 |ErC-Ab-130220-16
46550 |5.40|-0.420| 8.67 6.16 4,95 3.52 |ErC-Ab-130220-17
FAF5260A |NNTN8128B|PMLN7008A WTFL\A,\;,\'N“;%GBA 481.00 |541|-0250| 6.82 | 485 | 374 | 266 |CM-Ab-130220-18
496.50 |5.46|-0.110| 557 3.96 2.93 2.08 |CM-Ab-130220-19
512.00 |5.44| 0.010 | 4.58 3.25 2.36 1.67 | CM-Ab-130220-20
450.00 |5.41|-0.100| 9.57 6.82 5.07 3.61 |CM-Ab-130220-21
465.50 |5.43|-0.450 | 8.88 6.30 5.08 3.60 |CM-Ab-130220-22
FAF5260A |NNTN8128B |PMLN7008A| RLN5882A | 481.00 |5.42|-0.250 | 5.89 417 3.22 2.28 | CM-Ab-130220-23
496.50 |5.45|-0.040| 4.93 3.48 2.56 1.80 | CM-Ab-130220-24
512.00 |5.44| 0.000 | 3.91 2.78 2.01 1.43 | CM-Ab-130220-25
450.00 |5.40|-0.380| 10.30 | 7.39 5.83 418 |CM-Ab-130220-26
46550 |5.44|-0.490| 9.50 6.75 5.47 3.89 |CM-Ab-130220-27
FAF5260A |NNTN8128B |PMLN7008A| PMLN5111A | 481.00 |5.43|-0.340 | 6.84 4.87 3.81 2.72 | CM-Ab-130220-28
496.50 |5.45|-0.120 | 5.62 3.99 2.97 2.11 | CM-Ab-130220-29
512.00 |5.42|-0.020 | 4.46 3.17 231 1.65 | CM-Ab-130220-30
450.00 |5.45|-0530| 11.20 | 7.97 6.50 463 |ErC-Ab-130221-02
46550 |5.42|-0520| 8.67 6.17 5.05 359 |ErC-Ab-130221-03
FAF5260A |NNTN8128B |PMLN7008A| PMMN4062A | 481.00 |5.43|-0.290 | 6.56 4.66 3.62 2.57 |ErC-Ab-130221-04
496.50 |5.46|-0.140 | 4.90 3.48 2.60 1.84 |ErC-Ab-130221-05
512.00 |5.47| 0.030 | 4.26 3.00 2.18 154 |ErC-Ab-130221-06
450.00 |5.43|-0550| 10.90 | 7.75 6.38 454 |ErC-Ab-130221-07
465.50 |5.46|-0.390 | 9.09 6.45 5.10 3.62 |ErC-Ab-130221-08
FAF5260A |NNTN8128B |[PMLN7008A| PMMN4065A | 481.00 |5.49-0.290 | 6.58 4.65 3.59 254 |ErC-Ab-130221-09
496.50 |5.52|-0.170| 5.35 3.79 2.82 2.00 |ErC-Ab-130221-10
512.00 |5.50|-0.080| 4.33 3.06 2.25 1.59 |ErC-Ab-130221-11
450.00 |5.43|-0.530| 10.80 | 7.69 6.29 448 |ErC-Ab-130221-12
46550 |5.46|-0.420| 9.29 6.60 5.25 3.73 |ErC-Ab-130221-13
FAF5260A |NNTN8128B |[PMLN7008A| PMMN4024a | 481.00 |5.46|-0.360 | 7.07 5.02 3.94 2.80 |ErC-Ab-130221-14
496.50 |5.51|-0.100| 5.70 4.04 2.96 2.10 |ErC-Ab-130221-15
512.00 |5.48|-0.010| 4.56 3.23 2.34 1.65 |ErC-Ab-130221-16
450.00 |5.46|-0.420| 10.30 | 7.35 5.82 415 |ErC-Ab-130221-17
46550 |5.50|-0.440| 9.22 6.55 5.19 3.69 |ErC-Ab-130221-18
FAF5260A |NNTN8128B |PMLN7008A| PMLN5101A | 481.00 |5.50|-0.370 | 7.40 5.26 4.10 2.92 |ErC-Ab-130221-19
496.50 |5.45|-0.040| 5.53 3.91 2.87 2.03 | CM-Ab-130221-20
512.00 |5.45|-0.020 | 4.61 3.27 2.38 1.69 |CM-Ab-130221-21
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Table 17 continued

Max

Meas. Max Calc.

Init | SAR | Meas. 10g- Calc. 10g-

Carry Test Freq|Pwr | Drift [1g-SAR| SAR |1g-SAR| SAR

Antenna Battery Accessory |Cable Accessory| (MHz) | (W) | (dB) | (mWI/g) | (mWI/g) | (mWI/g) | (mW/g) Run#

450.00 |5.45|-0.360 | 11.00 | 7.82 6.14 436 |CM-Ab-130221-22
465.50 |5.48|-0.360 | 9.04 6.44 5.02 357 |CM-Ab-130221-23
FAF5260A |NNTN8128B |PMLN7008A| PMLN5275B | 481.00 |5.50|-0.380 | 6.85 4.87 3.81 2.71 | CM-Ab-130221-24
496.50 |5.45|-0.040| 5.36 3.80 2.78 1.97 |CM-Ab-130221-25
512.00 |5.46|-0.030| 4.58 3.24 2.36 1.67 |CM-Ab-130221-26
450.00 |5.44|-0.430| 11.30 | 8.05 6.42 457 |CM-Ab-130221-27
465.50 |5.47|-0500| 9.42 6.68 5.41 3.84 |CM-Ab-130221-28
FAF5260A |NNTN8128B |PMLN7008A| RMNS058A | 481.00 |5.45|-0.340 | 6.98 4,95 3.88 2.75 | CM-Ab-130221-29
496.50 |5.45|-0.110| 5.61 3.98 2.96 2.10 |CM-Ab-130221-30
512.00 |5.48| 0.010 | 4.85 3.42 2.48 1.75 |ErC-Ab-130222-02
450.00 |5.43|-0.490| 11.40 | 8.11 6.58 468 |ErC-Ab-130222-03
465.50 |5.43|-0.350 | 9.01 6.41 5.04 3.58 |ErC-Ab-130222-04
FAF5260A |NNTN8128B |PMLN7008A| PMMN4040A | 481.00 |5.46|-0.330 | 6.99 4,96 3.87 2.74 | ErC-Ab-130222-05
496.50 |5.50|-0.060| 5.91 4.19 3.05 2.16 |ErC-Ab-130222-06
512.00 |5.51| 0.010 | 4.80 3.40 2.44 1.73 | ErC-Ab-130222-07
450.00 |5.45|-0570| 1050 | 7.49 6.15 439 |ErC-Ab-130222-08
465.50 |5.49|-0.360 | 8.54 6.08 473 3.37 |ErC-Ab-130222-09
FAF5260A |NNTN8128B |PMLN7008A| PMMN4046A | 481.00 |5.48|-0.270 | 6.90 4.88 3.75 2.65 |ErC-Ab-130222-10
496.50 |5.49|-0.080| 5.44 3.86 2.83 2.01 |ErC-Ab-130222-11
512.00 |5.51|-0.040| 4.57 3.22 2.34 1.65 |ErC-Ab-130222-12
450.00 |5.49|-0.240| 9.63 6.89 5.19 3.71 |ErC-Ab-130222-13
465.50 |5.45|-0.350 | 8.80 6.27 4.90 3.49 |ErC-Ab-130222-14
FAF5260A |NNTN8128B |[PMLN7008A| PMLN5102A | 481.00 |5.43)|-0.260 | 6.71 477 3.67 2.61 |ErC-Ab-130222-15
496.50 |5.53|-0.170| 5.42 3.84 2.85 2.02 |ErC-Ab-130222-16
512.00 |5.50|-0.010 | 4.58 3.24 2.34 1.65 |ErC-Ab-130222-17
450.00 |5.45|-0.510 | 10.60 | 7.60 6.12 439 |ErC-Ab-130222-18
46550 |5.48|-0.430| 8.59 6.11 4.85 3.45 |ErC-Ab-130222-19
FAF5260A A |NNTN8128B |PMLN7008A| PMLN5096 | 481.00 [5.49|-0.340 | 6.39 452 3.52 2.49 |ErC-Ab-130222-20
496.50 |5.53|-0.060| 5.41 3.84 2.78 1.97 |ErC-Ab-130222-21
512.00 |5.50|-0.030 | 4.43 3.15 2.27 1.61 |ErC-Ab-130222-22
450.00 |5.44|-0.320| 9.60 6.87 5.32 3.81 |CM-Ab-130222-23
46550 |5.45|-0.470| 7.66 5.45 4.39 3.12 |CM-Ab-130222-24
FAF5260A |NNTN8128B |PMLN7008A| PMLN5097A | 481.00 |5.47|-0.330 | 6.34 450 3.50 2.49 | CM-Ab-130222-25
496.50 |5.50|-0.110 | 4.95 3.52 2.58 1.84 | CM-Ab-130222-26
512.00 |5.45| 0.000 | 3.95 2.79 2.03 1.43 | CM-Ab-130222-27

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 12.01

Page 21 of 54




FCC ID: AZ489FT4912 SR 11193
Table 17 continued

Max

Meas. | Max Calc.

Init | SAR | Meas. 10g- Calc. 10g-

Carry Test Freq|Pwr | Drift [1g-SAR| SAR |1g-SAR| SAR

Antenna Battery Accessory |Cable Accessory| (MHz) | (W) | (dB) | (mWI/g) | (mWI/g) | (mWI/g) | (mW/g) Run#

450.00 |5.45|-0.520 | 10.80 | 7.75 6.25 449 |CM-Ab-130222-28
465.50 |5.46|-0.560 | 9.16 6.53 5.34 3.81 |CM-Ab-130222-29
FAF5260A |NNTN8128B |PMLN7008A| PMLNS5653A | 481.00 |5.44|-0.300 | 7.11 5.06 3.92 2.79 | CM-Ab-130222-30
496.50 |5.49|-0.160 | 5.54 3.93 2.93 2.08 |CM-Ab-130222-31
512.00 |5.45|-0.040 | 4.39 3.10 2.28 1.61 | CM-Ab-130222-32
450.00 |5.45|-0.540 | 10.20 | 7.31 5.93 4.25 |CM-Ab-130222-33
465.50 |5.46|-0.400 | 8.44 6.01 4.75 3.38 | JsT-Ab-130225-02
FAF5260A |NNTN8128B|PMLN7008A W?BDS'NGgg?A 481.00 |548|-0290| 647 | 461 | 353 | 252 |JsT-Ab-130225-03
496.50 |5.51|-0.130 | 5.08 3.60 2.66 1.88 | JsT-Ab-130225-04
512.00 |5.54|-0.080 | 3.93 2.80 2.02 1.44 | JsT-Ab-130225-05
450.00 |5.46|-0.600| 10.00 | 7.7 5.89 4.22 | JsT-Ab-130225-06
465.50 |5.43|-0.390 | 9.03 6.42 5.09 3.62 | JsT-Ab-130225-07
FAF5260A |NNTN8128B | PMLN7008A W?BDS'NGZ%';‘A 481.00 |542|-0450| 6.14 | 437 | 352 | 250 |JsT-Ab-130225-08
496.50 |5.45|-0.160 | 4.62 3.27 2.46 1.74 | JsT-Ab-130225-09
512.00 |5.51|-0.010 | 3.90 2.76 1.99 1.41 | JsT-Ab-130225-10
450.00 |5.45|-0.490| 10.10 | 7.8 5.81 4.13 | JsT-Ab-130225-11
465.50 |5.44|-0420| 853 6.08 4.84 3.45 | JsT-Ab-130225-12
FAF5260A |NNTN8128B | PMLN7008A W?BDS'NGZ%QA 481.00 |543|-0330| 643 | 458 | 358 | 255 |JsT-Ab-130225-13
496.50 |5.45|-0.110 | 5.25 3.72 2.77 1.96 |CM-Ab-130225-14
512.00 |5.48)|-0.090 | 3.84 2.71 2.00 141 |CM-Ab-130225-15
450.00 |5.47| -0.36 | 10.9 7.76 6.06 4.32 | CM-Ab-130225-16
BDN6729A | 465.50 |5.45| -0.34 | 8.85 6.30 4.92 3.50 |CM-Ab-130225-17
FAF5260A |NNTN8128B |PMLN7008A al/ifmgggﬁ 481.00 |5.44| -0.34 | 6.33 4.49 3.52 250 |CM-Ab-130225-18
496.50 |5.47| -0.09 | 4.83 3.42 2.52 1.79 | CM-Ab-130225-19
512.00 |5.48| 0.01 | 3.91 2.78 2.00 1.42 | CM-Ab-130225-20
450.00 |5.49| -0.44 | 10.2 7.33 5.76 4.14 | CM-Ab-130225-21
BDN6730A | 465.50 |5.44| -0.31 | 8.67 6.19 4.79 3.42 | CM-Ab-130225-22
FAF5260A |NNTN8128B |PMLN7008A al/ifmgggﬁ 481.00 |542| -026 | 615 | 436 | 337 | 239 |CM-Ab-130225-23
496.50 |5.47| -0.14 | 448 3.17 2.37 1.68 | CM-Ab-130225-24
512.00 |5.46| -0.08 | 4.21 2.97 2.20 1.55 | CM-Ab-130225-25
450.00 |5.45| -0.55 | 10.5 7.50 6.12 4.37 | ErC-Ab-130226-02
BDN6731A | 465.50 |5.33| -0.37 | 9.52 6.77 5.45 3.87 | ErC-Ab-130226-03
FAF5260A |NNTN8128B |PMLN7008A| w/BDN6783A | 481.00 |5.50| -0.31 | 6.59 4.67 3.60 2.55 | ErC-Ab-130226-04
WIRLNA922A [ 196,50 |5.50] -0.05 | 5.25 3.73 2.70 1.92 | ErC-Ab-130226-05
512.00 |5.49| 0.05 | 3.94 2.80 2.01 1.43 | ErC-Ab-130226-06
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13.2  Assessment of wireless BT configuration

SR 11193

Assessment using the overall highest SAR configuration at the body from above
using previously approved applicable BT pod NTN2574B for wireless operation.

TABLE 18
Max
Meas. | Max Calc.
Init |SAR| Meas. 10g- Calc. 10g-
Carry Test Freq| Pwr |Drift| 1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory | Cable Accessory | (MHz) | (W) |(dB) | (mWI/g) | (mWI/g) | (mW/g) | (mWI/g) Run#
450.00 |5.42|-0.35| 12.40 | 891 | 6.94 | 4.99 |ErC-Ab-130226-12
None, 465.50 |5.46 |-0.29| 10.60 | 755 | 5.81 | 4.14 |ErC-Ab-130226-08
FAF5260A |NNTN8128B|PMLN7008A| (NTN2574B | 481.00 |5.46|-0.24| 837 | 599 | 4.54 | 3.25 |ErC-Ab-130226-09
wireless BT pod) 496 50 [5.49|-0.05| 6.66 | 479 | 344 | 247 |Erc-Ab-130226-10
512.00 |5.51|-0.03| 548 | 397 | 2.80 | 2.03 |ErC-Ab-130226-11
13.3  Assessment outside FCC Part 90 at the body
Assessment outside FCC Part 90 with each of the offered antennas using the highest
SAR test configuration from Part 90 assessments above. SAR plots of the highest
results per table (bolded) are presented in APPENDIX G.
Table 19
Max
Meas. | Max | Calc.
Init [SAR| Meas. | 10g- Calc. 10g-
Carry Test Freq| Pwr |Drift|1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory | Cable Accessory | (MHz) | (W) | (dB) | (mWI/g) | (mWI/g) | (mW/g) | (mW/Qg) Run#
None, ) Ah )
FAFsoe0A | NNTN8128B | PMLN7008A (NTN2574B 516.0000 | 5.46 |-0.07| 5.36 | 3.90 | 2.79 | 2.03 |ErC-Ab-130226-13
wireless BT pod) | 550 0000 [5.47|-011| 5.01 | 367 | 263 | 1.93 |Erc-Ab-130226-14
None,
PMAE4065A | NNTN8128B | PMLN7008A (NTN2574B 516.0000 | 5.50 |-0.13| 3.75 | 2.75 | 1.97 | 1.44 |ErC-Ab-130226-16
wireless BT pod) | 556 0000 [5.55|-0.19] 352 | 262 | 186 | 1.38 |cM-Ab-130226-17
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13.4 Assessment at the Bluetooth band

Per guidelines in KDB 447498 D01 v05(10/24/2012), the following formula was
used to determine the test exclusion for standalone Bluetooth transmitter;

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation
distance, mm)] *[\/F(GHZ)] = 2.4, which is <3 for 1-g SAR

Where:

Max. power =7.6mW (10mW*76.1% duty cycle)
Min. test separation distance = 5mm for actual test separation < 5mm
F(GHz) = 2.48 GHz

Per the result from the calculation above, the standalone SAR assessment was not
required for Bluetooth band. Therefore, SAR results for Bluetooth are not reported
herein.

13.5 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASY5™ coarse and 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 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 SAR result
from the table below is provided in APPENDIX E.

TABLE 20

Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-

Carry Cable Test Freq|Pwr | Drift |1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory | (MH2) | (W) | (dB) | (mWI/g) | (mWI/qg) |[(mW/g)| (mW/g) Run#
None,
NNTN8128B | PMLN7008A | (NTN2574B

FAF5260A 450.00 [5.51| -0.30 | 12.30 9.01 6.70 491 | ErC-Ab-130423-02

wireless BT
pod)
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14.0 Variability Assessment

SR 11193

The test configuration(s) with test results >4.0mW/g were assessed per KDB 865664 D01
(10/24/2012). The table below includes test results of the original measurement(s), the
repeated measurement(s), and the ratio (SARnigh/SAR|w) for the applicable test

configuration(s).

TABLE 21
Adj
Calc.
Carry Cable Test Freq. | 1g-SAR
Run# Antenna Battery Accessory Accessory (MHz) | (W/kg) | Ratio Comments
ErC-Ab-130226-12 i,
(Table 18, full scan) None 6.72 No additional repeated
NNTN8128B| PMLN7008A ' scans is required due to
FAF5260A (NTN2574B 450 1.02 the Ratio
ErC-Ab-130423-03 ;
wireless BT i :
(Table 20, shorten scan) 20d) 6.59 (SARHigh/SARow) < 1.20

15.0 Simultaneous Transmission Exclusion

Per guidelines in KDB 447498 D01v05 (10/24/2012), the following formula was used to
determine the test exclusion to an antenna that transmits simultaneously with other antennas
for test distances < 50mm:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] *[VE(GHz)/X] = 0.32 W/kg (1g-SAR)

Where:

X =7.5 for 1g-SAR; 18.75 for 10g(per KDB 447498 D01 v05)
Max. power =7.6mW (10mW*76.1% duty cycle)
Min. test separation distance = 5mm for actual test separation < 5mm
F(GHz) = 2.48 GHz

Per the result from the calculation above, the 19/10g SAR estimation for Bluetooth are

0.32/0.13 W/kg.

16.0 Conclusion

Based on the test guidelines from KDB 643646, the highest Operational Maximum

Calculated 1-gram and 10-gram average SAR values found for this filing:

TABLE 22
Desianator Frequency band | Max Calc at Body (mW/g) Max Calc at Face (mW/g)
s (MHz) 1g-SAR 10g-SAR 1g-SAR 10g-SAR
FCC 450-512 6.94 4.99 NA NA
Overall 450-520 6.94 4.99 NA NA
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The highest combined 1g-SAR results for simultaneous is indicated in the following table:

TABLE 23
Designator | Frequency bands CEmIEnee) 17 SRR Combined 10g-5AR
(mWig) (mwig)
Overall 450-520,
2402-2480MHz 7.26 5.12
Fce 2102 2480MH 7.26 5.12

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 350MHz to 550MHz as well as for DUT and Dipole test frequency at 450MHz. Therefore, the highest tolerance
for the probe calibration uncertainty is indicated.
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Uncertainty Budget for Device Under Test, for 350-550 MHz

Aeazurement System

Probe Calibration E21| &7 N 1.00 1 1 6.7 687 [
Axial Isotropy E22] 47 K 1.73 0.707 | 0.707 19 ] x
Henuspherical Isotropy E22]| 96 R 1.73 0.707 | 0.707 39 39 oo
Boundary Effect E23] 10 R 1.73 1 1 0.6 06 =
Lmeanty E24] 47 R 1.73 1 1 27 27 o
System Detection Linits E25] 10 K 1.73 1 1 0.6 06 =
Readout Electronics E26| 03 N 1.00 1 1 03 03 [
Response Tume E27] 11 K 1.73 1 1 0.6 0.5 w
Integration Tume E28]| 11 K 1.73 1 1 0.6 06 s
FEF Ambient Conditons - Moise E&1l| 30 K 1.73 1 1 17 L7 T
RF Ambient Conditions - Reflections E6l| 0.0 K 1.73 1 1 0.0 0.0 =
Probe Posiftoner Mack Tolerance Es2| 04 K 1.73 1 1 02 02 =
Probe Posiboning w.r.t Phantom Es3| 14 K 1.73 1 1 0.8 K] o
Max. SAFR Evalushon (ext. mt . ave) E5| 34 R 1.73 1 1 20 20 =
Teszt zample Related

Test Sample Positionng E42] 32 N 1.00 1 1 332 32 29
Dewvice Holder Uncertainty E41] 40 N 1.00 1 1 4.0 1 3
SAR dnft 662 50 K 1.73 1 1 249 29 o
Phamtomn and Tissue Parameters

Phantom Uncerfainty E3l]| 40 K 1.73 1 1 23 23 e
Liqud Conductrvity (target) E32| 50 K 1.73 064 | 042 18 1.2 oo
Liqud Conductrvity (measurement) E33] 33 N 1.00 064 | 043 2.1 14 o
Liqud Permuattivity (target) E32| 50 K 1.73 0.6 044 1.7 14 e
Liqud Permuatinvity (measurement) E33| 1% N 1.00 0.6 049 1.1 ne oo
Combined Standard Uncertainty R3S 12 11 482
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 Pk yii]
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Uncertainty Budget for System Validation (dipole & flat phantom) for 450 AM[Hz

SR 11193

Measurement System

Probe Calibration E21 | &7 N 1.00 1 1 6.7 6.7 =
Axial Isotropy E22 | 47 E 1.73 1 1 27 27 =
Spherical Isotropy E22 | 86 E 1.73 0 0 0.0 0.0 =
Boundary Effect E23 1.0 E 1.73 1 1 0.6 0.6 =
Linearity E24 | 47 E 1.73 1 1 27 2.7 =
System Detection Limits E25 | 1.0 E 1.73 1 1 0.6 0.6 =
Readout Electronics EX6 | 03 N 1.00 1 1 0.3 0.3 =
Besponse Time E27T | 11 E 1.73 1 1 0.6 0.6 =
Integration Time E.X 0.0 E 1.73 1 1 0.0 0.0 =
EF Ambient Conditions - Noise E6l | 30 E 1.73 1 1 1.7 1.7 =
BEF Ambient Conditions - Reflections E61 | 0.0 E 1.73 1 1 0.0 0.0 =
Probe Positioner Mechanical Tolerance E62 | 04 E 1.73 1 1 0.2 0.2 =
Probe Positioning w.r.t. Phantom E63 1.4 E 1.73 1 1 02 0.8 =
Max. SAR Evaluation (ext_, int., avg.) E 3 34 14 1.73 1 1 20 20 @
Dipole

Dipole Axis to Liquid Distance gE42| 2.0 E 1.73 1 1 12 1.2 =
Input Power and SAE. Doft Measurement 2,662 | 30 E 1.73 1 1 29 29 =
Phantom and Tissue Parameters

Phantom Uncertainty E3l | 40 E 1.73 1 1 23 23 =
Liquid Conductivity (target) E32 | 30 E 1.73 064 | 043 12 1.2 =
Liguid Conductivity (measurement) E33 | 33 N 1.00 064 | 043 21 14 =
Liquid Permuttivity (target) E32 | 50 E 1.73 0.6 0.49 1.7 1.4 =
Liquid Permuttivity {measurement) E33 1.9 N 1.00 0.6 0.49 1.1 0.9 =
Combined Standard Uncertainty RSS 10 9 99990
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 19

Notes for uncertainty budget tables:

a) Column headings a-k are given for reference.
b) Tol. - tolerance in influence quantity.
¢) 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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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Motorola EME
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SR 11193

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: ES3-3163_Apri3

|'CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

ES3DV3 - SN:3163

QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,

QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

April 26, 2013

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: enviranment temperature (22 + 3)°C and humidity < 70%.

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 04-Apr-13 (No. 217-01733) Apr-14

Power sensor E4412A MY41498087 04-Apr-13 (No. 217-01733) Apr-14

Reference 3 dB Attenuator SN: §5054 (3c) 04-Apr-13 (No. 217-01737) Apr-14

Reference 20 dB Attenuator SN: 85277 (20x) 04-Apr-13 (No. 217-01735) Apr-14

Reference 30 dB Attenualor SN: §5129 (30b) 04-Apr-13 (No. 217-01738) Apr-14

Reference Probe ES3DV2 SN: 3013 28-Dec-12 (No. ES3-3013_Dec12) Dec-13

DAE4 SN: 660 31-Jan-13 (No. DAE4-660_Jan13) Jan-14

Secondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C US36420U01700 4-Aug-99 {in house check Apr-13) In house check: Apr-15

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-12) In house check: Oct-13
Name Function Signature

Calibrated by: Claudio Leubler Laboratory Technician \/6/‘

Approved by: Katja Pokovic Technical Manager % ? :

Issued: April 27, 2013

Certificate No: ES3-3163_Apr13
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Calibration Laboratory of ' ahrwelzarischer Kalbrierdisnsd
Schmid & Partner = :nﬂlnﬂ ulzmnnqp
Engineering AG Eorvizio svizzers dl tarstura
Zeughaussirasse 43, BO04 Zurch, Switzerland w Swiss Calfbration Service
I
Acomdied by ihe Swiss Accreditation Service [SAS) Acersdiision Mo.: SCS 108

The Swiss Accreditstion Servico ks one of tha slgratores 1o the EA
Muliilataral Agresment for the rocognition of calidrmien certilicates

Glossary:

TEL tissue simulating liguid

MORMx.y,z sansitivity in free spaca

ComvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor {1iduty_cycle) of the RF signal

AB.CD medulation dependent linsarnization parameters

Polanzation ¢ g rotation around probe axis

Polarization 3 8 rotation around an axis thal is in the plane normal to probe axis (al measurement center),

i.e., & = 0 i3 normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Pracice for Datermining the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, Decembar 2003

b} IEC B2209-1, "Procedure o measure the Specific Absorplion Rale (SAR) for hand-held devices used in close
preximity to the ear (frequency range of 300 MHz o 3 GHz)*, February 2005

Methods Applied and Interpretation of Parameters:
s NORMyp.x Assessed for E-field polarization § =0 {f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMz, vz are only intermediate values, i.8., the uncenainties of MORM.y.2 does not affect the E*-fiekd
uncertainly inside TSL (see balow CorwF).

«  NORM{fx .2 = NORMy, .z * frequancy_responss (see Frequency Fesponsa Chart). This linearization is
impiementad in DASY4 software versions later than 4.2, The uncertainty of the fraguancy response i included
in thiz stated uRcartainty of ConwF.

* DCPxy.z: DCP are numerical linearization paramaters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does nof depend on frequency nor media,

*  FAR:PAR is the Peak to Average Riatio that s nct calibrated but determinad based on the signal
characlenistics

& Axpr Beyz Cxyz Deyz VRepn A B, C Dare numaerical linearnzation parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do nol depend on frequency nar
media. VIR is the maximum calibration range expressed in RMS vollage across the diode.

s ComvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fiald (or Temperature Transier
Standard for f < B00 MHz) and inside waveguida using analytical field distributions basad on powar
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 parameters are
used in DASY4 software to improve probe accurgcy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * Com® whareby the uncertainty cormesponds to that given far ConvF. A frequency dependent
CorrvF is used in DASY version 4.4 and higher which allows exdending the validity from + 50 MHz 1o £ 100
MHz

+ Spherical isatropy (3D deviation from isolropy): In a field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Offsel: The sensor offsel cormesponds o e offsel of vifual measuremeant cantar from the probe tip
{on probe axis), No lolerance requined,

Cerlificata Mo: ES3-3163_Apr13 Page 2 of 13
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ES30V3 - SN:3163 April 26, 2013

Probe ES3DV3

SN:3163

Manufactured: October 8, 2007
Calibrated: April 26, 2013

Calibrated for DASY/EASY Systems

(Male: non-compatible with DASY2 systaml)

Certificate No: ES3-3163_Apri3 Page 3 of 13
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E530V3- SN:3163

April 26, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3163

Basic Calibration Parameters

rx Sensor Y Sensor 2 Unc (k=2] |
MNorm (EViivimy©)” 1.32 1,13 1.04 1001 %
DCP {mv)” 1005 100.8 102.7
Modulation Calibration Parameters
D Communication Systern Name A B [ [ VR Une®
48 dB v dB mv (k=2)
a o X 0.0 0.0 1.0 000 [ 1572 | :33%
¥ | 00 o0 | 1o 1502
0108~ | LTE-FDD (5C-FOMA. 100% RB, 10 — = 5 e
CA M \ ¥ | 838 67.2 19.7 580 | 1410 [ 214%
h 4 6,27 66.7 189.3 1321
F 6,11 66,5 18.3 1148
109108 LTE-FOD (SC-FOMA, 100% RE, 10 F3 6,80 G5.A8 18.1 6.43 1041 114 %
CAA MHz, 16-0AM)
¥ 7.28 E7.3 19.8 1408
10110~ | LTE-FDO (SC-FDMA. 100% T eor T tes T o T 575 Tord
A 1 REB, 5 MHz. .T k .
o Eeer [ x| eo7 BE.B 195 ETE | 1374 | 312 %
¥ 5.03 B6.1 16,0 1238
10111- | LTE-FDD (SC-FOMA, 100% RB.5 M SRR e B e
can : [ Db, B, 5MHz, | x 7,15 6.6 20.2 [(XT] 1452 | 214%
T 7.0 671 19.6 130.7
S— Z B.85 BT.1 19.9 1196
10112- LTE-FDD (SC-FDMA, 100% RE, 10 x 7.08 66.2 194 6.50 105.4 1.4 %
Cds MHz, Gd-CM)
¥ 748 67.5 20.0 136.0
Z 7,33 G674 20.1 124.7
10113- LTE-FDD (SC-FOMA, 100% RB, 5 MHz, | x 7.40 3] 20.4 662 1474 214 %
[o.T.) B4-0AM)
¥ 7.21 67.2 18.8 1316
Z T.07 67.2 20.1 1214
10142- LTE-FDD [SC-FDMA, 100% RB, 3MHe, | x 882 GB.G 19.5 RT3 1350 1.2 %
CAR, QIPSK)
hd 575 G8.8 18.9 1211
_ Z | 584 6.0 8.1 1131
10143 LTE-FDD (SC-FOMA, 100% RB, 3 MHz, | x 6.9 67.5 201 6.35 142.2 1.2 %
CAA | 15-0aM)
¥ 672 &8 19.6 127 .4
_ Z 6.64 67.2 20.0 118.2
10145- LTE-FDD (SC-FDOMA, 100% RE, 1.4 % | BEE BB 18.3 BTE | 12 | #1.2%
CAA MHz, OPSK]}
¥ 5.50 65,6 18.8 mnrz
Fi 543 G6.0 18,2 1098
10146- LTE-FOD (SC-FDAA, 100% RE, 1.4 x| 668 ET.6 20.2 B4 12 | Hli%
cAA MHz, 16-0aM)
¥ 641 66.B 19.6 1203
3 6.20 67.0 10.9 114
10154- LTE-FDD (SC-FDOMA. 50% RB, 10 MHz, | x B.14 674 18.8 5.76 134.0 2%
CAA QPSK)
¥ 5.92 B6.1 18.0 1224
Z | 584 6.2 19.2 114.4
Cartificate Mo: ES3-3163_Ape1a Page 4 of 13
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ES30WV3- SM:3163 Apdil 26, 2013
10155- -F S
o :JE D? (SC-FDMA, 50 RE, 10MHz, | x | 7.1 GO 0.5 643 [ 1414 | 212 %

¥ 696 67.0 19.7 120.8
T FE _ Z G.A3 67.0 19.8 1201
FOD (SC-FOMA, 50% RB, 5 M
b BPek) (BC B, 5 MHz, x| 858 667 198 578 | 1281 | ¥12%
¥ 872 65.9 189 1200
— Zz 560 §5.9 191 111.2
0157
G?’.:T %m (SC-FOMA, 50% RB, 5 MHz, X 604 BT AR 0.4 5.49 136.2 1.4 %
¥ 6.72 689 9.7 1256.2
o TEFOG = z 6.58 67.0 19.9 1146
lots e (SC-FOMA, 50% RE, 10 MHz, | % | 747 682 W7 | 662 | 1417 | 21d% |
i 7.2 B67.3 19.8 130.8
T eSS {S__ Z 7.08 67.3 204 1209
- - C-FDMA, 50% R8, 5 MHz
CAA PHrr ! X 7.08 679 20.5 6.58 1308 1.2 %
¥ B8.83 67.0 19.8 125.7
Z 870 67,1 20.0 1157
0163- | LTE-FOD (SC-FOMA, 50% RBE, 3MHZ, | X | 575 666 105 | 6B | 1274 | #12%
CAA QAPSK)
¥ | 554 65,7 18,8 1182
F 544 65.9 18,0 1099
&Bﬂw !I-TE-FW (SC-FDMA, 50% RB, 3 MHz, X 6.80 67.8 20.4 B.44 1324 1.2 %
¥ | 656 6.9 19,7 1228
— Z 5.42 B7.0 19.9 1123
10166- LTE-FDO {SC-F K S - - I
ot ope { ObbA, 500% RB, 1.4 MHz, | x 5.09 66,1 19,2 546 1211 1.9 %
¥ | 402 65,3 185 1124
o | (TEFOD RCFOMA R R T e ooy s
G 1608 { W1 A B.0B BT 4 201 [[F1] 1237 H1 8%
¥ | B0 664 184 1126
Z 575 67.0 19.9 108.0
10175 | LTE-FDD [SG-FOMA. 1 RB, 10 MHz, X | 406 BB W6 | 593 | 1155 | #00% |
CAA QPSK)
h 4 4,75 65.4 18.8 108.7
F 5.06 BT .6 20.2 1422
101 TE- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, o 671 &T.4 205 6.52 115.6 214 %
CAA 15-0AM)
hd 587 686 208 148.6
Z | 586 6.0 21.3 140.8
10177- | LTE-FDD (SC-FOMA, 1 RB, 5 MHz, X | a8z B6.1 1004 573 | 1167 | =12% |
Gy QPSK)
¥ [ 811 671 186 145.6
Z 5.08 67.7 2.3 141.8
1 TE- LTE-FDO (SC-FDMA, 1 RB, 5 MHz, 16- | X L] 676 26 6.52 115.8 4%
CAA LA}
¥ 5.84 B8.5 208 147.2
F 5.86 58.9 21.3 140.7
ET:D- LTE-FOD (SC-FOMA, 1 RB, 10 MHz, ¥ | se@ 6.4 0.4 650 | 1158 | *14%
— ¥ | 503 BBE | 208 1448
Z | sar 60,1 214 1402
10160- LTE-FOD (5C-FOMA, 1 RE, & MHZ G- X 572 BT.5 208 6.51 1166 1.4 %
CAM L]
¥ | 58 6.4 20.8 144.2
Z | EBE 68.0 214 140LE
Cartificate Mo: ES3-3163_Apr13 Page 5of 13
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ES30W3- SN: 3163

Apil 26, 2013
10184- [ LTE-FOD (SC-FOMA, 1 RB, 3 MHz, ¥ | B0z 656 197 | 573 | 1968
| caa A, 9. I %
b S0 [iT1] 19.7 1437
Z | 509 | 677 | 203 T4
1’:11:5, LTE-FOD (SC-FDMA, 1FE, 3MHz, 16 | % | 571 673 | 204 | 651 | 11668 | £14%
¥ | 580 | 684 | 208 (FEE]
101687- | LTEF D0 [SC-FOMA, 1 RE 2o | sas L Lld
= Y i 1.4 MHE, X 4 85 66.2 19, 573 116.8 1
o ks 5.5 %
W 509 67.0 18,7 1435
TGTEE G 5‘:‘_ Z %m- 67.5 20,2 142 4
; FOOD [SC-FOMA, 1B, 1AMAZ, | x . % |
lots 1 575 | 675 | 205 | G862 | 1966 | #iA%
¥ | &;m 663 | 208 1443
Z | sva | ees | 20 1414

SR 11193

d uncertainly of measurement is stated as the standard uncertainty of measurement

The reTaum
multiplied by the coverage factor k=2, which for a normal distribution corres 5 to & cover,
prebability of approximately 95%. pond age

E :
Uncenainty
fadcd walue.

* The uncenainties of MomX,Y,Z do not affect the E%-feld ity inegiche TSL {305 Pages 5 e B).
Humaerical Il'w_ ign paraTmeten uncerainty not Wmm faee Poges o
is detammined using (e max. deviation fram linear respande apphyéng rectangular distributicn and @ sxpressed for the square of |ha

Cenificale Mo: ES3-3163_Apri3
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ESIDVI- SM:31E3

April 26, 313

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3163

Calibration Parameter Determined in Head Tissue Simulating Media

{ (Mbiz) © Pormitivity” ca?w ComF ¥ | ComFY | ComvFZ | Alpha e rlt":;i
300 45.3 0.87 7.15 7.15 715 | 025 | 108 | £134%
450 43.5 087 G.62 6.62 6,62 016 1.88 £134 %
750 41.9 0.89 B.A7 B.AT 847 | 041 | 154 | #120%
900 415 0.7 6.13 6.13 613 | 089 | 118 | +120%
1810 40.0 1.40 513 5.13 513 | 049 | 149 | +120%
1950 40.0 1.40 495 | 495 495 | 080 | 120 | £120%
2300 395 1.67 480 | 480 480 | 078 | 126 | +120% |
2450 9.2 1.80 449 | 449 449 | 070 | 135 | #120%
2600 39,0 1.96 439 | 439 435 | 065 | 143 | +120%

| 3500 are 291 430 | a3p 430 | 080 | 102 | +131%
3700 377 312 410 | 410 410 | 075 | 123 | +131%

 Fraquency validily of + 100 MHz only applins for DASY v4,4 and higher (see Page 2
of the Com#® uncertainty & calbration freguancy and the unceriainty for e indicaied

). mlse i is restricted to 4 50 MHE. The uncertainty is he RSS
frequency band.

" Al requencias below 3 GHz, the validiy of tissus parsmeten (o and of can be relaxed 1o & 10% i liguid compensation formua i anphsd (6

measured SAR vatues, A frequencies above 3 GHE. the validity of Essue paramaters (e and o) ks raslrcied 1o & 5%. The uncedsinly is the RSS of
the CanvF uncarkanty for indicated targot tssus parpmalars,

SR 11193

Certificate No: ES3-3183_Apr13

Papga T of 13
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ES30V3- SMN:3163

April 26, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3163

Calibration Parameter Determined in Body Tissue Simulating Media

© Frequancy valdity of £ 100 MHz ceily applios for DASY w44 and higher (82 Paga 2), elso it is resincind 1 £ 50 MHE The uncardicty is lhe ASS
of tha ConvF uncertainty al calibration frequency and the uncerainty kring indicated frequenty bard,

) © | Pormitivity” cmﬁ}_% ComvF X | ConvF Y | ComvF2 | Alpha m o
300 58.2 0.92 7.11 7.11 701 | 022 | 150 | £134% |
450 56.7 0.94 704 | 7.4 714 | 010 | 120 | £134%
750 55.5 0.96 6.09 6.08 B.08 0.30 1.95 +12.0 %
900 55.0 1,05 604 | 6.04 6.04 | 049 | 143 | 2120%
1810 53.3 1.52 477 | a7 477 | 052 | 160 | £120%
1850 53.3 1.52 4.69 4,69 4.69 0.67 1.37 +12.0%
2300 52.9 1.81 4.31 4.31 4.31 0.80 1.23 + 120 %

| 2450 52.7 1.95 415 | a1s 415 | 080 | 110 | £120%
2600 52.5 2.16 3.99 384 3.00 0.80 0.88 +120%
3500 51.3 3.31 369 | 369 369 | 085 | 127 | #131%
3700 51.0 3.65 346 | 348 346 | 080 | 149 | :131%

" At frequencies balow 3 GHz, the validity of 55 ue paramseters {c and o can be relaesd 10+ 10% i liguid comparaation formula is apglied 1o

measured SAR vales. Al frequencies abava 3 GHE, (e validty of tissus paramasers [ 8ne o) ks resiicled o + §%. The uncertainty is the RSS of
1he ConsF uncenainty for indicated laged lissup paamates.

Certificabe No: ES3-2163_Apr13

Page & of 13
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ES3DVI- ShE3 Agil 268, PNA

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

Frequency response [normalized)

s i

o o

1 1

THT;TT7T

{
4
*

L AR S W — TR
] 500 1000 1500 L] 2800 3000
T [MHz]

e e

Uncertainty of Frequency Responso of E-fild; + 6,3% (k=2)

Cartficale No: ES3-3163_agr1d Page 9af 13
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ES30V3- SN:3163 Apiil 25 2013
Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM f=1800 MHz R22
# W
125 - ir L
m 2 s ‘oz, pa ng" o b B # 22, 24 04 *oa
1 n = 2 : LiL]
T e S g s s
L] L] ] L ] L ] L]
Tet X ki z Tat x ¥ Fi
- 5 . E
3 oo '[ e ='§;':H_""§‘"1“=-'-'l"t!=‘! P "'é'_':L* H"L’-_Hwtr'
as- i
F
1 i I - ! 41 i 1 i I i [
ko - 20 b 51 1 150
[ ] [
mWIHz ﬁl}{'lj—e: 13tt|‘ﬂ'|-u 1i|.‘-.-'_m|+-:
Uncertainty of Axial Isofropy Assessment: £ 0.5% (k=2)
Cerlificate Mo: ES5-3163_Apr13 Page 10 of 13
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ES3DV3- Sr:3183

Dynamic Range f(SARnhead)
(TEM cell , f = 900 MHz)

40" -

Ingut Sl V]

10

10%

SR 11193

Aprl 26, 2013

1o 1ore Har 11 1o 102
SAR [rmWiem3)
=] =
et cormparise tocd com persated
2 7 T
: { i
Y O |J ENA 18 8
E | i .= it
R st esy L
.E rold i P
At R R
N Pie b 11
103 101 103
mat -::H:lpL-.lI--h-d cu-mlﬁr.?llnvm
Uncertainty of Linoarity Assessmeant: ® 0.6% (k=2)
Cartificata Mo: EE3-3183_Apri3 Page 11 of 123
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ESZ0V3- SM:ME3 Apnl 36, 2013

Conversion Factor Assessment

= 900 MMz WGELS RE (H_canvF) = 1810 MHz.WGLS R22 {H_comF)
an -
3s .l
=|
18] ' 0

ﬁ P £ 1I 1
3. £,
i B
1% % I
{ wl
ia -, :
zs- % . '

l:I'|. i L 3 40 £ L3 JI!' !I‘I 1I'.|. : (-1 a - = i !J.I- n .H.l
il | £ o]
. 8 X s
A remsrn wulicy TR
Deviation from Isotropy in Liquid
Error (4, #), f =900 MHz
<10 08 -08 04 02 00 02 04 08 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 26% (k=2)

Certiicats Mo ES3-3163_Apr1a Fage 12 of 13
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ES3DVI- SN:3163 Al 26, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3163

Other Probe Parameaters
Sensor Arrangemant Triangular
Cannactor Angle (%) T3
Mechanical Surface Deteclion Made enabled
Oplical Surface Deteclion Mode disabled
| Frobe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
[ Tip Diameter dmm
Prabe Tip to Sensor X Calibration Point 2 mm
Frobe Tip %o Sensor ¥ Calibration Foint 2 mm
[ Probe Tip to Sensar Z Calioration Foinl 2 mm
Recommended Measuremant Distance from Surface 3 mim
Cenificala Na: ES3-3163_Apr13 Page 13 of 13
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Schmid & Partnar Engingarning AG 5 p E a q

Zeughausstrasse 43, B Zurich, Switrerknd
Phone +41 44 245 9700, Fax +11 44 245 9775
infrispeag com, hittofanenw. speag.com

Additional Conversion Factors

foor Dosimetric E-Field Prohe

Type: ES3DV3
Serial Mumber; _ 316d
Place of Assessment: Zurich
Date of Assessment: April 29,2013
Probe Calibration Date: April 26, 2013

Schmid & Partner Engineering AG hereby certifies that conversion Factor(s) of this probe
have been evalualed on the date indicated above, The assessment was performed using the
FI¥TD numetical code SEMCAD of Schmid & Pariner Engineering AG. Sinece the
evaluation is coupled with measured conversion factors, it has to be recaleulated vearly,
i, fllowing the re-calibration schedule of the probe. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 300, 450 and 900 MHe,

Assessed by:

ES3DV3-5N:3 163 Page 1 of 2 April 292013
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Schrid & Fartner Enginearing &G s p E a g

Zaughauastrasee 43, 3004 Zunch, Swatzerland
Fhone +41 44 245 5700, Fax +41 44 3458779
Iinfoiapean.com, hpahawes spesg com

Dosimetric E-Field Probe ES3DV3 SN:3163

Conversion factor (+ standard deviation)

150 = 50 MHz Coavd B33 10% G.=51325%
g =076 = 5% mho/m
{ head tissue)

250 + 50 MHz ComF 177 £10% e =4T625%
o =143 = 5% mho/m
{ head tissue)

130 = 3 MHz Coavd RS = 105 E, =019 5%
o = LA = 5% mhodm
| body tissue)

250 = 50 MHz Comed 7.62 = 10% E,=504x5%
o =088 = 5% mho/m
{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. ‘

FPlease see also DASY Manual.

ES3DV3-5N:3163 Page 2 of 2 April 29, 2013
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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

Client Motorola EME

|CALIBRATION CERTIFICATE (Replacement of No:D450V3-1 075_Augii)

Certificate No: D450V3-1075_Aug11/2

Object D450V3 - SN: 1075

QA CAL-15.v6
Calibration procedure for dipole validation kits below 700 MHz

Calibration procedure(s)

Calibration date:

August 22, 2011

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Calibrated by:

Approved by:

Name
Jeton Kastrati

Katja Pokovic

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 31-Mar-11 (No. 217-01372) Apr-12

Power sensor E4412A MY41498087 31-Mar-11 (No. 217-01372) Apr-12

Reference 3 dB Attenuator SN: S5054 (3c) 29-Mar-11 (No. 217-01369) Apr-12

Reference 20 dB Attenuator SN: S5086 (20b) 29-Mar-11 (No. 217-01367) Apr-12

Type-N mismatch combination SN: 5047.3 / 06327 29-Mar-11 (No. 217-01168) Apr-12

Reference Probe ET3DV6 SN: 1507 29-Apr-11 (No. ET3-1507_Apri1) Apr-12

DAE4 SN: 654 3-May-11 (No. DAE4-654_May11) May-12

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oc¢!-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 S4206 18-0c¢t-01 (in house check Oct-10) In house check: Oct-11

Function
Laboratory Technician

Technical Manager

Signature

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 12.01

Py

Issued: March 5, 2012

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: D450V3-1075_Aug11/2 Page 1 of 8
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Calibration Laboratory of

Schwelzerischer Kalibrierdienst

Schmid & Partner Sarvice sulsss d'éialonnage
Enginearing AG Sarvizlo svizzers di tarotura

Zoughausstrasse 43, BO04 Zurich, Switzarland Swiss Callbrallon Servics

Accrodited by tha Swise Accradilation Servics (SAZ) Accreditation Ne.: SCS 108

The Swiss Accreditation Service |s one of the signolories Lo the EA
Multitateral Agreemant for the recognition of callbratien certificales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE 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 Technigues", 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

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

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

+ Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Paramefers with TSL: The dipole is mountad 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 al the SMA connector to the feed point. The Retum Loss ensures low
reflected power. Mo uncertainly required.

s Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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 paramelers are used to calculate the
nominal SAR result.

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%.

Cerfilicate No: D480V3-1075_Aug11/2 Page 2ol 8
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Measurement Conditions

SR 11193

DASY system configuration, as far as not given on page 1.
DASY Varsion DASYS V562.6.2
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 = 0.2 mm
Distance Dipole Center - TSL 16 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHEz + 1 MHz
Head TSL parameters
The following parameiers and calculations were applied.
Temperature Parmittivity Conductivity
MNominal Head TSL parameters 220G 43.5 0.87 mbaim
Measured Head TSL parametars ([220£02)*C 445 + 6% 0.86 mhofm = 6%
Head TSL temperaturs changs during test <0.5°C e —
SAR result with Head TSL
SAR averaged over 1cm® {1 @) of Head TSL Condition
SAR measured 358 mW Input power 1.84mWig
SAR for nominal Head TSL parameters normalized to 1W 4,68 mW fg = 18.1 % (k=2)
SAR averaged over 10.cm” {10 g) af Head TSL caniliticm
SAR measured 358 mW input power 1.23mWig
SAR for nominal Head TSL paramaters normalized fo 1W 312 mW fg = 17.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliad,
Temperatura Parmittivity Conductivity
Nominal Body TSL paramaters 20 SR.7 0.84 mribodm
Measured Body TSL parameters (22,0 £0.2)°C 55.5 = B % 0.94 mhoim =5 %
Body TSL temperature change during test <0.5°C —_ -
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 308 mW input power 1.80mW /g

SAR for nomingl Body TSL paramaters

nomalized to 1W

4.50 mW / g = 18.1 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL conditian

SAR measured 308 mW input power 1.20mW /g

SAR for npminal Body TSL parameters normalized to 1W 201 mW 7 g = 17.6 % [k=2}
Certilicate No: D450%3-1075_Augl1/2 Page 3of 8
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed 1o feed point 59.441-22|0
Feturm Loss - 21.1 dB
Antenna Parameters with Body TSL
Impedance, fransformed to feed point 5660 - 580
Aetum Loss -21.7dB
General Antenna Parameters and Design
I Electrical Delay {one direction) I 1.355 ns

After lang term use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipcie is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecied to the

secend arm of the dipole. The anienna is therelore shor-circuited for DC-signals.
Mo excessive lorce must be applied io the dipele arms, because they might bend or the soldered connections rear the

teedpaint may ba damaged.

Additional EUT Datla

Manuiaciured by

SPEAG

Manutactured an

June 24, 2010

Cerfificate No: D450V3-1075_Aug11/2
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG

DUT: Dipole 450 M1k Type: D450V Serial: D450V 3 - 5N: 1075

Communication System: CW; Fregueney: 450 MHz

Medium parameters used: £ =450 MHz; o = (LE6 mho/m: £, = 44.5; p = 1000 kg/m'

Phantom section: Fla Section
Measuremen! Standard: DASYS (IEEEAEC/ANS] Co3, 19-2007)

DASYS2 Configuration:

Probe: ETADVA - SN 1507: ConvFib.549, 6,59, 6.59): Calibrated: 29.04.2011
Sensor-Surfoce: dmm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: (3052011

Phantom: ELT 440 Type: QDOVAMNDN BA; Serial: 1003

DASYS53 52.6.2(481); SEMCAD X 14.4.5{3634)

SR 11193

Drate: 22082011

Dipole Calibration for Head Tissue/d=15mm, Pin=398mW/Zoom Scan (Tx7x7¥Cube (:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Walue = 49673 Vim: Power Draft = -(L06 dB
Peak SAR (extrapoluied) = 2798 Wike

SARIL gh = L84 mW/es SARIO g) = L.23 mW/g
Maximum value of SAR (measured) = |.967 mWie

dir
—

-5.0%

-izad

1580

NdB =1 9T0mW/ia

Cerificate Mo: D450V3-1075_Aug11/2 Pagpe 5 0l B
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Impedance Measurement Plot for Head TSL

I Aug TRLL @9:L2:36

EHD 511 1 U FS {1 59.336 8 ~-24934 0 16L.35pF 45000 B3 Hi=
. e = =
5N
el 1= 5
{ .
i - i \
Cor | I . o AL
1 T
l v < e
i . T T
| X gl .
\ ; v !
1 \ Pl s Eo R
i ] /
b . .! .-'-\.
Hid S -

CHz lﬂimu.,ﬂ_,_. . A-EL993 dB 450,000 2O HHz

‘—-—-.._\___ L

or e

s
g
ETART 290.000 D00 fHz - STO0P E50,000 093 AHz
Cartilicate Mo: D450W3-1075_Augi 1/2 PageGaol B
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DASYS Validation Report for Body TSL

Dane: 22.08.2011
Test Laboratory: SPEAG
DUT: Dipole 450 MHaz: Type: D450V 3: Serial: DASOVE - SN: 1075

Communication Systen: CW: Frequency: 4500 MHz

Medium parameters used: [= 450 MHz: o = 0.9 mho/m; o = 55.5; p= 1000 kf__:.'m'
Phantom section: Flin Section

Measurement Standard: DASYS (IEEEAEC/ANSI Ca3, 19-2(0)7)

[PASY 532 Conliguration:
« Probe: ET3DVG - SNI150T: ConvF{7.05, 7.05, T.05); Calibrated: 29.04.201 |
«  Sensor-Surface: dmm Mechanical Surface Detection)
s Blecironics: DAE4 Sn654; Calibrated: 03.05.2011
«  Phamom: ELI40; Type: QDOVADM IBA: Serial: 1003
« DASYS5252.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/d=15mm, Pin=398mW/Zoom Scan (Tx7xT W Cube ()
Measurement grid: dx=5mm, dy=Smm, de=3mm

Reference Value = 46,440 Vim: Power Dift = -0.03 dB

Peak SAR (extropolated) = 2825 W/ike

SARIT g) = 1.8 mW/e: SARLD g) = 1.2 mW/g

Maximum value of SAR imeasured) = 1,924 mWig

rean

1500

04dB = 1.920mW/g
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FCC ID: AZ489FT4912 SR 11193

Impedance Measurement Plot for Body TSL
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