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1.0 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 handheld portable model number PMUE4402A. This device is classified as
Occupational/Controlled.

2.0 FCC SAR Summary

TABLE 1
_ Frequency band Max Calc at Body (mW/g) Max Calc at Face (mW/g)
Equipment Class (MH2)
19-SAR 10g-SAR 19-SAR 10g-SAR
TNF 450-512 0.82 0.59 0.77 0.55
DSS/DTS 2402-2480 NA NA NA NA
Simultaneous Results 1.16 0.93 NA NA

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

EME: Electromagnetic Energy

CW: Continuous Wave

DUT: Device Under Test

BT: Bluetooth

FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation

NA: Not Applicable

PTT: Push to Talk

4FSK: 4 Level Frequency Shift Keying
TDMA: Time Division Multiple Access
EDR: Enhanced Data Rate

SAR: Specific Absorption Rate

GFSK: Gaussian Frequency-Shift Keying
DQPSK: Differential Quadrature Phase-Shift Keying
DPSK: Differential Phase-Shift Keying
DSP: Digital Signal Processor

GOB: Generic Option Board

TNF: Licensed Non-Broadcast Transmitter Held to Face
DSS: Spread Spectrum Transmitter

DTS: Digital Transmission System
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4.0

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 8§ 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

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.
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5.0

6.0

SAR Limits
TABLE 2
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

Description of Device Under Test (DUT)

This portable 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 1:2 is 50%.

This device operates in a half duplex system. A half duplex system only allows the user to
transmit or receive. This device cannot transmit and receive simultaneously. The user must
stop transmitting in order to receive a signal or listen for a response, regardless of PTT
button or use of voice activated audio accessories. This type of operation, along with the RF
safety booklet, which instructs the user to transmit no more than 50% of the time, justifies
the use of 50% duty factor for this device.

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 77%. Simultaneous transmission can occur
between the BT and primary transmitter. Refer to section 14.0 Simultaneous Transmission
Exclusion.

The model represented under this filing utilizes fixed antenna and an internal fixed antenna
(Bluetooth) capable of transmitting in the 450-527 MHz and 2.402-2.480 GHz (Bluetooth)
bands respectively. The nominal output powers are 2.0 W with maximum output powers of
2.4 W (450-527 MHz). The nominal BT output power is 2.5mW and maximum output
power is 10.0mW as defined by upper limit of the production line final test station.
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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. Operation
at the body without an audio accessory attached is possible by means of BT accessories.

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
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 non removable antennas and one BT internal antenna offered for this
product. The table below lists their descriptions.

TABLE 3
Antenna Models Description Selected for test Tested

Stubby Antenna, 450 - 490 MHz, 1/4 wave,

PMAE4091A -1.5 dBi Yes Yes
Stubby Antenna, 480 - 527 MHz, 1/4 wave,

PMAE4092A -1.5 dBi Yes Yes

Bluetooth Antenna, IFA 2402-2480MHz,
PMLF4122A 1/4 wave, 0.5 dBi *No *No

* Refer to sections 13.4 and 14.0.
7.2 Batteries

There are two batteries offered for this product. The table below lists its description.

TABLE 4
Battery Models Description Sf::)l::::;i Tested Comments
HKNN4013A Battery Pack, 1800 mAh Li-ion Yes Yes
PMNN4425B Battery Pack, 1370 mAh Li-lon Yes Yes

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 5
B(;(Ai)(;dvzfsrn Description ngl::i::l Tested Comments
PMLN5956A Carry Holder Yes Yes
PMLNG6074A Wrist Strap No No Test Not Required
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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 6
Audio Acc. Selected
Models Description for test | Tested Comments
Surveillance Earpiece with in-line microphone and
PMLN5957A PTT Yes Yes
PMLN5958A |Swivel Earpiece with in-line microphone and PTT No No By similarity to PMLN5957A
8.0 Description of Test System

8.1 Descriptions of Robotics/Probes/Readout Electronics

TABLE 7
Dosimetric System type System version DAE type Probe Type
Schmid & Partner
Engineering AG 52.8.2.969 DAE4 (EESi.De}g
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASY5™ 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
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interpolated maximum. The subsequent scan can directly use this position as
reference for the cube evaluations.

8.2 Description of Phantom(s)

TABLE 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom type Phantom ID (s) Parameters (mm) (mm) Material (wood)
Dual Flat NA
300MHz -6GHz;
Er=4+/-1, 2mm
SAM NA Loss Tangent = 600x400x190 | /- 0.2mm Wood <0.05
Elliptical OVAL 1016 =005
P OVAL 1108

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 9 below for 450 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.

Simulated Tissue Composition (by mass)

TABLE 9
% of listed 450 MHz
Reference Standards ingredients Head | Body
Sugar 56.0 | 46.5
FCC Supplement C (Edition 01-01) Diacetin 0 0
to OET Bulletin 65 (Edition 91-01) De ionized —
IEEE 1528-2003 Water 39.1 | 50.53
IEC62209-1 (2005) Salt 3.8 1.87
CENELEC — EN62209-1 (2006) 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

SR11760

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

TABLE 10
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Power Meter (Agilent) E4419B MY45103725 3/1/2013 3/1/2014
Power Meter (Agilent) E4418B GB40206480 11/2/2012 11/2/2013
E-Series Avg. Power Sensor (Agilent) E9301B MY 41495593 3/7/2013 3/7/2014
E-Series Avg. Power Sensor (Agilent) E9301B MY41495594 2/11/2013 2/11/2014
Average Power Sensor (Agilent) N8482B MY52080004 2/21/2013 2/21/2014
Bi-Directional Coupler (NARDA) 3020A 40295 6/4/2012 6/4/2014
Signal Generator (Agilent) E4438C MY42082269 1/24/2012 1/24/2014
AMP (Amplifier Research) 10wD1000 28782 CNR CNR
Dickson Temperature Recorder TM325 12121144 5/8/2013 5/8/2014
Omega D'%';SLTThgrg:ggemr with J HH200A 20857 10/25/2012 10/25/2013
Omega Digital Thermometer with J HH200A 48870 5/14/2013 5/14/2014
Type TC Probe
Omega Digital Thermometer with J HH202A 18800 2/21/2013 2121/2014
Type TC Probe
Omega Digital Thermometer with J HH202A 18801 5/14/2013 5/14/2014
Type TC Probe
Omega D'%';Sg“gg:g&eter with J HH202A 18812 6/10/2013 6/10/2014
LM Electronic Digital Thefmometer | pm3000 2959 712412013 712412014
Agilent PNA-L Network Analyzer N5230C MY49002155 8/1/2013 8/1/2014
Dielectric Assessment Kit (DAK) DAK-12 1040 10/23/2012 10/23/2013
Dielectric Assessment Kit (DAK) DAK-12 1013 5/28/2013 5/28/2014
Speag Probe ESDV3 3291 6/20/2013 6/20/2014
Speag Dipole D450V3 1075 7/23/2013 7/23/2015
Speag DAE DAE4 850 7/17/2013 7/17/2014

Motorola Solutions EME Form-SAR-Rpt-Rev. 13.1
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10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system performance test
results are included in appendices A, B, C respectively.
10.1 System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary table is below.
TABLE 11
. . Measured Tissue S
Dates Probe Ca_llbratlon Probe Parameters Validation for TDMA
Point SN — = -
c € Sensitivity Linearity Isotropy
07/17/2013 Body 450 3291 0.93 55.9 Pass Pass Pass
07/17/2013 Head 450 3291 0.89 42.4 Pass Pass Pass
10.2  System Verification
System performance checks were conducted each day during the SAR assessment.
The results are normalized to 1W. APPENDIX C 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 12
System Check [System Check Test
Results Results when
Probe Dipole Kit/ |Ref SAR @ 1W Measured normalized to 1W Tested
Serial # Tissue Type Serial # (W/kg) (W/kg) (W/kg) Date
1.11 4.44 9/30/13
FCCBOY | oo rayagrs | *451 +-10% 110 4.40 10/01/13
3201 1.11 4.44 10/03/13
SPEAG 1.10 4.40 10/01/13
IEEE/IEC Head | o0\ /31075 | 473 +/-10% 1.10 4.40 10/02/13
1.09 4.36 10/03/13

10.3

*Dipole manufacture’s reference target

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.

Motorola Solutions EME Form-SAR-Rpt-Rev. 13.1

Page 11 of 45




FCC ID: AZ489FT4918/ IC: 109U-89FT4918 SR11760
TABLE 13
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MH2z2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date

IEEE/ 0.87 434

463 IEC Head (0.83-0.91) (41.3-45.6) 0.85 423 10/01/13
0.94 56.5

490 FCC Body (0.90-0.99) (53.7-50.4) 0.96 56.0 9/30/13

0.97 55.8 9/30/13
0.94 56.5

FCC Body 0.95 55.4 10/01/13

512 (0.90-0.99) (53.6-59.3) 0.96 55.1 10/03/13
IEEE/ 0.87 43.2

IEC Head (0.83-0.92) (41.0-45.3) 0.90 413 10/02/13
0.95 56.4

ot FCC Body (0.90-0.99) (53.6-50.3) 0.96 55.0 10/03/13
' IEEE/ 0.87 43.1

IEC Head (0.83-0.92) (41.0-45.3) 0.91 412 10/03/13
0.95 56.4

. FCC Body (0.90-0.99) (53.6-59.2) 0.97 54.9 10/03/13
IEEE/ 0.88 43.1

IEC Head (0.83-0.92) (40.9-45.2) 0.92 410 10/03/13

0.94 56.7 0.92 56.5 9/30/13

FCC Body ' : 0.91 56.1 10/01/13

450 (0.89-0.99) (53.9-59.5) 0.1 et g 10/03/13

e

IEC Head (0.83-0.91) (41.3-45.7) 08 1ot 10/03/13

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 14
Target Measured

Range: 21.3-22.6°C

Ambient Temperature 18-25°C Avg. 21.9 °C
Range: 50.5 - 56.8 %

Relative Humidity 3070 % Avg. 53.7 %

Range: 21.4-22.3°C
Tissue Temperature NA Avg. 21.8°C

Relative humidity target range is a recommended target

Motorola Solutions EME Form-SAR-Rpt-Rev. 13.1
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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 Setup and Methodology

12.1 Measurements

SAR measurements were performed using the DASY system described in section 8.0
using zoom scans. Elliptical flat phantoms filled with applicable simulated tissue

were used for body and face testing.

The table below includes the step sizes and resolution of area and zoom scans per

KDB 865664 requirements.

TABLE 15

Description

<3 GHz

>3 GHz

Maximum distance from closest measurement point
(geometric center of probe sensors) to phantom surface

5+1mm

%+:6:In(2) £ 0.5 mm

Maximum probe angle from probe axis to phantom surface
normal at the measurement location

30°+1°

20°+1°

Maximum area scan spatial resolution: AxArea, AyArea

<2 GHz: <15 mm
2—-3GHz: <12 mm

3-4GHz: <12 mm
4 -6 GHz: <10 mm

When the x or y dimension of the test device, in
the measurement plane orientation, is smaller
than the above, the measurement resolution must
be < the corresponding x or y dimension of the
test device with at least one measurement point

on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 GHz: <8 mm
2 -3 GHz: <5 mm*

3 -4 GHz: <5 mm*
4 -6 GHz: <4 mm*

Maximum zoom scan spatial | uniform grid: AzZoom(n)
resolution, normal to
phantom surface

<5 mm

3 -4 GHz: <4 mm
4 -5GHz: <3 mm
5-6 GHz: <2 mm

IEEE P1528-2011 for details.

Note: 3 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard

* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures
of KDB 447498 is < 1.4 W/kg, <8 mm, <7 mm and < 5 mm zoom scan resolution may be applied,
respectively, for 2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

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 when implementing the guidelines

specified in KDB 643646.

12.3 DUT Positioning Procedures

The positioning of the device for each body location is described below and

illustrated in APPENDIX G.
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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.

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* (fy;;, — fiou)/ f.]1+1
Where
N¢ = Number of channels
Fhigh = Upper channel
Fiow = Lower channel
Fc = Center channel

12,5 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 © .

P_max 5e
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
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12.6

Additional SAR scaling was applied using the methodologies outlined in FCC KDB
865664 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.

DUT Test Plan

The guidelines and requirements outlined in “SAR Test Reduction Considerations
for Occupational PTT Radios” FCC KDB 643646 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 TDMA mode and then
50% duty cycle was applied to the final results.

Standalone and simultaneous BT testing were assessed in sections 13.4 and 14.0 per
the guidelines of KDB 447498.

13.0 DUT Test Data

131

Assessments at the Body for 450-512 MHz band

The battery PMNN4425B was selected as the default battery for assessments at the
Body since it is the thinnest among the batteries (refer to Exhibit 7B for the
dimension of the battery). The conducted power measurement for all test channels
within Part 90 frequency range (450-512 MHz) using the default battery
PMNNA4425B is indicated in Table 16. The channel with the highest conducted
power will be identified as the default channel per KDB 643646 SAR Test for PTT
Radios. SAR plots of the highest results per table (bolded) are presented in
APPENDICES D-E.

TABLE 16
Test Freq (MHz) ‘ Power (W)
SN 682TPT0173 for 450-490 MHz
450 2.35
463 2.37
477 2.38
490 2.39
SN 682TPT0137 for 480-527 MHz
480 2.31
496 2.31
512 2.32
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Assessments at the Body with Body worn PMLN5956A

Assessment of the offered antennas with the default battery and body worn accessory
PMLN5956A and additional offered battery per KDB 643646 SAR Test for PTT
Radios — Body SAR Test Considerations for Body worn Accessories. Refer to Table
16 for highest output power channel. SAR plots of the highest results per table
(bolded) are presented in APPENDIX E.

SR11760

TABLE 17
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)| (mW/g) Run#
450
PMAE4091A PMLN5956 463
(450-490 MHzZ) PMNN4425B A PMLN5957A 477
490 2.30| -0.50 0.85 0.60 0.50 0.35 |AvG-Ab-130930-02
480
PMAE4092A PMLN5956
(480-527 MHz) PMNN4425B A PMLN5957A 496
512 2.31| -0.20 1.20 0.88 0.65 0.48 |AvG-Ab-130930-03
Assessment of the additional offered battery
480
PMAE4092A PMLN5956
(480-527 MHz) HKNN4013A A PMLN5957A 496
512 2.30| -0.26 1.22 0.88 0.68 0.49 |AvG-Ab-130930-04

Assessment at the Body with other audio accessories

Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall < 4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.

Assessment of wireless BT configuration

Assessment using the overall highest SAR configuration at the body from above
without an audio accessory attached. SAR plots of the highest results per table
(bolded) are presented in APPENDIX E.

TABLE 18
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)| (mW/g) Run#
480
PMAE4092A PMLN5956
(480-527 MHz) HKNN4013A A None 496
512 2.29| -0.33 1.45 1.05 0.82 0.59 |AvG-Ab-131001-03

Motorola Solutions EME Form-SAR-Rpt-Rev. 13.1

Page 16 of 45




FCC ID: AZ489FT4918/ IC: 109U-89FT4918

SR11760

Assessment outside FCC Part 90 at the Body

Assessment using highest SAR configuration from Part 90 assessment above Run#
AvG-Ab-131001-03, Table 18 across the offered antenna (if applicable). SAR plots
of the highest results per table (bolded) are presented in APPENDIX F.

TABLE 19

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)| (mW/g) Run#
PMAE4092A PMLN5956 None
(480-527 MHz) HKNN4013A A 519.5 |2.30| -0.23 1.09 0.79 0.60 0.44 |AvG-Ab-131003-03
PMAE4092A |\ \Nd013A PML":SQSG None 527.0 [2.28) -023 | 094 | 068 | 052 | 038 |AvG-Ab-131003-04

(480-527 MHz)

13.2 Assessments at the Face for 450-512 MHz band

Motorola Solutions EME Form-SAR-Rpt-Rev. 13.1

The battery HKNN4013A was selected as the default battery for assessments at the
Face since it is highest capacity among the batteries (refer to Exhibit 7B for the
dimension of the battery). The conducted power measurement for all test channels
within Part 90 frequency range (450-512 MHz) using the default battery
HKNNA4013A is indicated in Table 20. The channel with the highest conducted
power will be identified as the default channel per KDB 643646 SAR Test for PTT
Radios. SAR plots of the highest results per table (bolded) are presented in
APPENDICES D-E.

TABLE 20
Test Freq (MHz) ‘ Power (W)
SN 682TPT0173 for 450-490 MHz
450 2.33
463 2.34
477 2.33
490 2.34
SN 682TPT0137 for 480-527 MHz
480 2.33
496 2.34
512 2.37

Assessment of the offered antennas with the default battery HKNN4013A, front of
DUT facing phantom and additional offered battery per KDB 643646 SAR Test for
PTT Radios — Head SAR Test Considerations. Refer to Table 22 for highest output

power channel. SAR plots of the highest results per table (bolded) are presented in
APPENDIX E.
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TABLE 21
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)| (mW/g) Run#
450
PMAE4091A o1s 463 [231) 000 | 117 | 085 | 062 | o045 |AVEFACI3I00L
(450-490 MHz) HKNN4013A None None
477
490
480
PMAEA092A |1 NN4013A|  None None 496
(480-527 MHz) AVG-Face-131002-
512 2.33] -0.21 1.42 1.01 0.77 0.55 02
Assessment of the additional offered battery
480
PMAEA092A 15\1NN4425B|  None None 496
(480-527 MHz) AVG-Face-131002-
512 2.31| -0.22 1.40 1.00 0.77 0.54 03

Assessment outside FCC Part 90 at the Face

Assessment using highest SAR configuration from Part 90 assessment above Run#
AvG-Face-131002-02, Table 21 across the offered antenna (if applicable). SAR plots
of the highest results per table (bolded) are presented in APPENDIX F.

TABLE 22
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)| (mW/g) Run#
PMAE4092A AvG-Face-131003-
(480-527 MHz) HKNN4013A None None 5195 |2.33/-0.310| 1.17 0.84 0.65 0.47 05
PMAE4092A AvG-Face-131003-
(480-527 MHz) HKNN4013A None None 527.0 |2.30/-0.220| 0.93 0.67 0.51 0.37 06

13.3  Assessment for Industry Canada

13.4

Based on the assessment results for body and face per KDB643646, additional tests
were not required for Industry Canada frequency range (450-470 MHz) as the testing
performed is in compliance with Industry Canada frequency range.

Assessment at the Bluetooth band

Per guidelines in KDB 447498, 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)] *[VFgyz] = 2.5, which is < 3 for 1-g SAR

Motorola Solutions EME Form-SAR-Rpt-Rev. 13.1
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Where:

Max. power =8mW (10mW=*77% 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 D 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 D.

TABLE 23

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)| (mW/g) Run#
PMAE4092A HKNN4013A | PMLN5956A None 512 2.30| 0.10 1.47 1.07 0.77 0.56 | AvG-Ab-131003-07

(480-527 MHz)

14.0 Simultaneous Transmission Exclusion

Per guidelines in KDB 447498, 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)] *[VF(GHz)/X] = 0.34 W/kg (1g & 10g)

Where:

X =7.5 for 1g-SAR; 18.75 for 10g

Max. power =8mW (10mW*77% duty cycle)

Min. test separation distance = 5mm for actual test separation < 5mm
F(GHz) = 2.48 GHz
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15.0 Results Summary

Based on the test guidelines from KDB 643646 and satisfying frequencies with Part 90 FCC
band to be in compliance with Industry Canada Frequency range, the highest Operational
Maximum Calculated 1-gram and 10-gram average SAR values found for this filing:

TABLE 24
Frequency | Max Calc at Body Max Calc at Face
Designator band (W/kg) (W/kg)
(MHz) | 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
FCC/ Industry
Canada 450-512 0.82 0.59 0.77 0.55
Overall 450-527 0.82 0.59 0.77 0.55

All results are scaled to the maximum output power

The highest combined 1g-SAR results for simultaneous is indicated in the following table:

TABLE 25
Combined 1g- Combined 10g-
Designator Frequency bands SAR SAR
(W/kg) (W/kg)
FCC/ Industry 450-512 MHz,
Canada 2402-2480MHz 1.16 0.93

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.

16.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 4.0W/kg.

17.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value for Occupation is less than 7.5W/kg.

Per the guidelines of ISO 17025 a reported system uncertainty is required and therefore the
highest expanded system uncertainty for K=2 is 27% for frequency range of 100MHz to
800MHz.
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APPENDIX A
Probe Calibration Certificates
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Calibration Laboratory of S, Schwelzerischer Kalibriordienst
Schmid & Partner R Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % ,'ﬁ\‘,\? Swiss Calibration Service
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agr t for the gnition of calibration certificsles
Client torola EME Cartificate No: ES3-3291_Jun13/2
CALIBRATION CERTIFICATE (Replacement of No: ES3-3291_Jun13)
Object ES3DV3 - SN:32391

Calibration procedure(s) QA CAL-01.vB, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,

Calibration procedure for dosimetric E-field probes
Caibration date: June 20, 2013

This calibration certéicate cocuments the traceabiity to nabonal stardirds, which reaize the physical units of measurements (S1)
Ther 18 and the uncer with confid peobability are given an the followng pages and are peet of the cenificate

All calibrations have been conductad in the closed laboratory facility: environment temperature (22 = 3)°C and humady < 70%.

Canpravon Equipment used (MATE critical for calibration)

Primary Standards 1D Cal Date {Cenflicate No.) Scheduled Calibration

Power meter E44198 GB41203874 04-Ape-13 (No. 217.01733) Apr- 14

Power sensor E4412A MY41438087 O4-Ape-13 (No. 217-01733) Apr- 14

Referance 3 dB Anenuator SN: S5054 (3¢) 04-Ape-13 (No. 297-01737) Apr- 14

Reference 20 d8 Attenuator SN: 85277 (20%) 04-Ape-13 (No. 217-01735) Apr- 14

Reterence 30 dB Atter SN: 55129 (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: 650 31-Jan-13 (No. DAE4-650_Jan13) Jan-14

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

RF genarator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-15

Network Analyzer HP 8753E US3I7I00585 18-0ct.01 {(n bouse check Oct-12) In house check: Oa-13
Name Function Signature

Caiteated by Jeton Kastrati Laboratory Technician

Approvad by: Katja Pokovie Tochaical Manager 5 i

Issued: July 11, 2013

This calibration certéicata shall not be reproduced except in full without wrttan approval of the labaratory.

Certificate No: ES3-3291_Jun13/2 Page 1 of 13
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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

Glossary:

TSL tissue simulating liquid

NORMXx,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,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

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

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

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
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

Methods Applied and Interpretation of Parameters:
¢ NORMyx,y,z: Assessed for E-field polanzatlon 9 =0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegutde)
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E 2 field
unceriainty inside TSL (see below ConvF).

»  NORM(Nx.y.z = NORMx,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 ConvF.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

e Axy.z Bxyz Cxyz Dxyz VRxyz A, B, C, D are 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 > 800 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 accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,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 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Certificate No: ES3-3291_Jun13/2 Page 2 of 13
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Probe ES3DV3

SN:3291

Manufactured:  July 6, 2010
Calibrated: June 20, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3291_Jun13/2 Page 3 of 13
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3291
Basic Calibration Parameters
Sensor X Sensor Y SensorZ Unc (k=2)
Norm (uV/(Vim)*)* 0.86 1.38 0.83 +10.1 %
DCP (mV)°® 102.4 102.0 103.3
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unct
dB | dBVpV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 1326 | #35%
Y 0.0 0.0 1.0 166.5
Z 0.0 0.0 1.0 163.7
10108- LTE-FOD (SC-FDMA, 100% RB, 10 X 5.91 65.7 18.6 5.80 1117 1.4 %
CAB MHz, QPSK)
Y 6.42 67.5 19.7 148.8
Z 6.36 67.4 19.6 143.7
10109- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.94 66.6 19.4 643 | 1181 +1.2%
CAB MHz, 16-QAM)
Y 6.81 66.0 19.1 110.1
2 6.74 66.0 19.1 106.3
10110- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X 5.59 65.2 184 575 | 1086 | #1.4%
CAB QPSK)
Y 6.07 66.9 19.4 145.0
. Z 6.04 67.0 19.5 140.9
10111- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 6.66 66.4 19.3 6.44 114.1 +14%
CAB 16-QAM)
Y 6.54 65.6 18.9 107.8
2 7.08 68.0 20.3 148.2
10112- LTE-FOD (SC-FDMA, 100% RB, 10 X 7.18 66.9 19.6 6.59 1187 | $1.4%
CAB MHz, 64-QAM)
Y 7.11 66.4 19.4 112.5
z 7.01 66.4 19.4 107.7
10113- LTE-FOD (SC-FDMA, 100% RB, 5 MHz, | X 6.83 66.4 19.3 662 | 1144 | +1.4%
CAB 64-QAM)
Y 6.83 66.0 19.3 109.9
_ _ Z 7.31 68.2 20.5 149.8
10142- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X 5.42 65.0 18.3 573 | 1064 | $1.2%
CAB QPSK)
Y 5.92 66.8 19.5 143.8
F 5.85 66.9 19.5 1364
10143- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X 6.31 66.0 19.0 6.35 1096 | #1.2%
CAB 16-QAM)
Y 6.37 65.8 19.0 106.3
Z 6.80 67.9 20.3 142.0
10145- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 5.63 66.9 19.4 5.76 143.9 $1.2%
CAB MHz, QPSK)
Y 5.62 66.4 19.3 138.5
Z 5.50 66.5 19.3 130.9
10146- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 6.49 67.9 20.1 6.41 1419 | $14%
CAB MHz, 16-QAM)
Y 6.59 67.7 20.2 144.4
z 6.41 67.8 20.2 134.0
Certificate No: ES3-3291_Jun13/2 Page 4 of 13
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10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, X 6.07 67.0 194 5.75 146.2 +1.4%
| CAB QPSK)
Y 6.16 67.2 19.7 147.2
_ _ 4 6.04 67.0 19.6 138.4
10155- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 6.55 66.0 19.0 6.43 108.1 1.4 %
CAB 16-QAM)
Y 6.67 66.1 19.3 110.0
z 7.05 67.9 20.3 145.7
10156- LTE-FDD (SC-FDMA, 50% RB, 5 MHz, X 5.82 66.8 19.4 5.79 1430 | 1.4 %
CAB QPSK)
Y 5.91 66.8 19.6 144.4
Z 5.77 66.7 19.5 134.1
10157- LTE-FDD (SC-FOMA, 50% RB, 5 MHz, X 6.85 68.0 20.3 6.49 1482 | $14%
CAB 16-QAM)
Y 6.93 67.8 20.4 149.5
Z 6.77 67.9 20.3 139.8
10158- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 6.77 66.2 19.3 6.62 1090 | $1.4%
CAB 64-QAM)
Y 6.87 66.1 19.4 109.5
Z 7.32 68.2 20.5 146.9
10159- LTE-FDD (SC-FDMA, 50% RB, 5 MHz, X 6.37 66.0 19.2 6.56 1053 | $1.7%
CAB 64-QAM)
Y 7.03 67.9 20.4 149.9
Z 6.86 67.9 20.4 139.9
10166- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X 4.95 66.2 19.0 5.46 1322 | $12%
CAB QPSK)
Y 4.97 65.8 18.9 131.6
z 4.98 66.5 19.3 125.1
10167- | LTE-FDD (SC-FDMA,50% RB, 1.4 MHz, | X | 5.82 67.6 20.0 621 | 1329 | #1.2%
CAB 16-QAM)
Y 5.89 67.1 19.8 133.3
Z 5.75 67.4 20.1 125.4
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 4.67 66.0 19.1 572 | 1256 | *09%
CAB QPSK)
Y 4.79 66.0 19.2 125.0
Z 465 65.9 19.3 118.8
10176- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.27 66.8 19.9 6.52 122.4 #1.2%
| CAB 16-QAM)
Y 553 67.1 20.1 123.0
Z 527 66.8 20.1 116.7
10177- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X 4.71 66.2 19.2 5.73 125.2 09 %
CAC QPSK)
Y 4.78 65.9 19.2 124.6
zZ 4.70 66.2 19.4 118.9
10178- LTE-FDD (SC-FDMA, 1 RB, 5MHz, 16- | X 5.30 66.9 20.0 6.52 1225 | £1.2%
CAB QAM)
Y 5.52 67.0 20.1 123.0
zZ 5.26 66.7 20.1 116.6
10179- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.26 66.8 19.9 6.50 1219 | +1.2%
CAB 64-QAM)
Y 5.50 67.1 20.2 122.6
Fd 5.21 66.6 20.0 115.8
10180- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64- | X 5.27 66.9 19.9 6.50 1220 | #1.2%
CAB QAM)
Y 5.47 66.9 20.0 122.3
Z 5.21 66.6 20.0 115.4
Certificate No: ES3-3291_Jun13/2 Page 5 of 13

Motorola Solutions EME Form-SAR-Rpt-Rev. 13.1

Page 26 of 45



FCC ID: AZ489FT4918/ IC: 109U-89FT4918 SR11760
10184- LTE-FDD (SC-FDMA, 1 RB, 3 MHz, X 4.68 66.1 19.1 573 | 1256 | $09%
CAB QPSK)

y | 483 66.1 19.3 124.3

_ Z | 469 66.0 19.4 1184

10185- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16- | X 5.27 66.8 19.9 6.51 1234 | +12%
CAB QAM)

Y 5.52 67.1 20.2 1225

4 5.22 66.5 19.9 116.0
10187- LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X 4.70 66.1 19.2 5.73 1258 +0.9%
CAB QPSK)

Yy | 4.81 66.0 19.2 124.6

4 4,73 66.3 19.6 118.5
10188- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X 5.94 671 20.1 652 | 1237 | +12%
CAB 16-QAM)

Y 5.50 66.9 20.0 122.9

F4 5.29 66.9 20.2 116.1
10298- | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X 5.67 66.8 19.4 572 | 1401 | $14%
AAA QPSK)

Y 5.72 66.6 19.4 1387

Z 5.64 66.8 19.6 131.5
10299- | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X | 6865 68.1 20.3 6.39 | 1445 | 1.4 %
AAA 16-QAM)

Y 6.74 67.9 20.3 145.0

Z 6.62 68.2 20.5 136.3

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 NormX,Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 7 and 8).
Numerical linearization parameter: uncertainty not required.
€ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3291
Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) ¢ Pe?r:ﬁltll:lety F CO?;;::;LV“V ConvF X | ConvFY | ConvFZ | Alpha [():'l':l:;' l(Jlt?Z‘)'
300 453 0.87 7.38 7.38 7.38 0.23 1.10 +13.4 %
450 43.5 0.87 7.12 712 7.2 0.18 2.04 +134 %
750 419 0.89 6.69 6.69 6.69 0.24 2.30 +12.0%
900 41.5 0.97 6.32 6.32 6.32 0.70 1.22 +12.0%
1810 40.0 1.40 5.25 5.25 5.25 0.40 1.71 +12.0%
1950 40.0 1.40 5.04 5.04 5.04 0.48 1.55 +12.0%
2300 39.5 1.67 4.84 4.84 4.84 0.73 1.28 +12.0%
2450 39.2 1.80 4.54 4.54 4.54 0.80 1.23 +12.0%
2600 39.0 1.96 4.46 4.46 4.46 0.80 1.30 +12.0%
3500 37.9 2.9 4.37 4.37 4.37 1.00 1.00 +13.1%
3700 37.7 312 3.99 3.99 3.99 1.00 0.93 $131%

€ Frequency 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 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 (c and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3291
Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz)© Pe?-:-nll?ttli:lety F co?g;::)u ™ | convex | conveY | convez Alpha ?:1':-:? :’klczt)'
300 58.2 0.92 7.42 7.42 7.42 0.22 1.52 +134%
450 56.7 0.94 7.35 7.35 7.35 0.11 1.00 134 %
750 55.5 0.96 6.47 6.47 6.47 0.80 1.16 +120%
900 55.0 1.05 6.34 6.34 6.34 0.80 1.19 +120%
1810 53.3 1.52 4.98 4.98 4.98 0.60 1.39 +120%
1950 53.3 1.52 4.93 4.93 4.93 0.72 1.28 +12.0%
2300 52.9 1.81 4.58 4.58 4.58 0.67 1.18 +12.0%
2450 52.7 1.95 4.36 4.36 4.36 0.66 0.99 £120%
2600 52.5 2.16 4.17 4.17 4.17 0.60 0.84 +120%
3500 51.3 3.31 3.65 3.65 3.65 1.00 1.20 +13.1%
3700 51.0 3.55 3.54 3.54 3.54 1.00 1.25 +13.1%

€ Frequency 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 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 relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted lo £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Error [dB]

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

890

f=1800 MHz,R22

SR11760

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SAReaq)
(TEM cell , f = 900 MHz)

10%-

—_
o
r s

Input Signal [uV]

107

1 [ J
107 1072 10! 10° 10' 102 100
SAR [mWicm3]
2] o]
not compensated compensated

I
107 102 101 1|0Il 101 102 10?
SAR [mW/cm3]
2|
not compensated compensated

Uncenrtainty of Linearity Assessment: £ 0.6% (k=2)
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SR11760
Conversion Factor Assessment
f=900 MHz, WGLS R9 (H_convF) f=1810 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

Deviation

-0 -08 -06 -04 -02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3291

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -59.4
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 to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm
Certificate No: ES3-3291_Jun13/2 Page 13 of 13
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Schmid & Partner Engineering AG s p e a g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ES3DV3
Serial Number: 3291
Place of Assessment: Zurich
Date of Assessment: June 22,2013
Probe Calibration Date: June 20,2013

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,
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 or at 1810 MHz.

Assessed by:

ES3DV3-SN:3291 Page 1 of 2 June 22, 2013
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Schmid & Partner Engineering AG

s p e

SR11760

a_g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779

info@speag.com, http://www.speag.com

Dosimetric E-Field Probe ES3DV3 SN:3291

Conversion factor (+ standard deviation)

150 £ 50 MHz ConvF
250 = 50 MHz Convt
150 + 50 MHz ConvF
250 + 50 MHz ConvF

859+ 10%

8.00 £ 10%

8.18x10%

7.86 = 10%

£,=523+5%
o =076%5%
(head tissue)

mho/m

e, =47.6 5%
o=083x5%
(head tissue)

mho/m

£,=61.9%5%
o0=080x5%
(body tissue)

mho/m

£,=594%+5%
o=088%x5%
(body tissue)

mho/m

Important Note:

Please see also DASY Manual.

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

ES3DV3-SN:3291
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APPENDIX B
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
Enginesring AG

Zeughyusotrasse 43, BODM Zurich, Switsariond

Aczsediod by he Swes Moo ason Service (SAS)
The Swiss Asceeditofion Servise |5 ome of e signmcres o S BA
Mettiistoeat Agrosment for The recognilion of cafibrmtion certiticales

cie  Motorola EME

"
AN

"y

N
W

Mcrediation Ne.: SCS 108

SR11760

Schrealzecmcher Kalite lordienss
Service sulese of ¢alanage
Servizio sz o tretlute
Swies Calibration Sarvice

Corshicate Ne: DASOV3I-1075 Jul13

|CALIBRATION CERTIFICATE

Coyoes

Caktead on procedaods|

immun

il

DA4SQV3E - SN: 1075

QA CAL-15vT

Calbration procadure for dipole validation kits below 700 MHz

July 23, 2013

Caanen Equdmant ciod INETE crscal toe carseation)

This Caltraton Confcale BICUMENs Iha icwind ty & sabicrl standands, shich abzo the physcal units of Maasusmasts (S1)
Tha Mmensurant ity and $ie unceruied s with cordidence protobdty 210 P On Do lobowng sagis ind mro per of the certficale,

AF CRLFANORS v Dadn coorductied in e clossd Babomtony oy, SO ment mgonakr (22 « 5°C and rarmetry < 2%

This Calbrascn cudbcatn whudl nol be roprod uoed eooept 1 1A WENoW MDD 0o of The Kisostiery:

 Primary Staecaras or Cal Date fCombontn No | Schedund Caltearon
Power mater E6d 198 Gad2m0sTs OH-Ape-13 (. 217.01733) e

Power sonsar E44124 UV4rnag O4-Apr 13 Ne, 217 6175 e

s w308 Al SN 550848 () 04433 (No. 1701 030 -3t

Fetarencu 20 8 Atteenueniat SN 5058 1206 04 Agr 33 (Na. 21701730 -

TeeN msmatch comtnaton SN 5047 3/ (63 O4.Apr- 13 (Ne. 21701740 et

Bedarence Prota ETIDNG Sk 150 25-Doc-12 Mo ETI507_Dec12| Dec13

DAEa SN &5 182413 (Mo DAEAESL undy Juae

Seccndary Stedaids s Creck Date (0 house) Schotusd Crece
Power socece 9P BABIA My&a1002317 13-02442 1 houe chck Oci11) W house check: QoS
RF pemarator RES SMT06 1000s D4-Aug-56 (0 rouso check Ot 1) M rouse check: Ot 1S
Natwirk Avddyeor HP 2t USTTIHNGES 4206 130041 |0 house chack Do) B Bogas check: Oct-13

Name Funchon Sigmanie
Catrand by Jeton Kastrat Latomioey Technican { 1
\ — L/Q”—’_'

Appronves by Kath Pokowe Tacheical Nomager -

7=

Issuom My 23, 2013

Canifcate N DaSIVI-1079_A41D
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Calibration Laboratary of g

Schwaleznncher Kalisrirdienes
Schmid & Partner e s Service sulsse < Malcnnage

Enginesering AG — c Sarvizio svizbir di besbura
Tuisghimialrania 43, 8034 Duich, Swittarind o B Sedan Callbuntion Sardcs
Arcrocied by the Gwiss Aocredinton Sarvios (3AS) Accresitssion Moz SCS 108

Tray Fwias AoEredililnn Sandase |§ o of i dignitsr 1o Te E4
Butibaieral Sgresrra b W civegnitizn ol cllbraten oot licaim

Glossary:

TSL tissue samulating licquid

ConvF sensitivity in TSL f NORM wy.z
MA net applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 31d 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-hald
dervices used in close proximity to the ear {frequency range of 300 MHz 10 3 GHz)",
February 2005

e} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fislds; Additional Information for Evaluating Compliance of Mabile and
FPortable Devices with FCC Limits lor Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentatiomn:
d) DASY4'S System Handbook

FIthdi Applied and Interpretation of Parameters:
Measurement Conailions. Further details are availabée Irom the Validation Report at the end
of the certificate. All figures stated in the cedificate are valid at the frequency Indicated,

= Anledna Paramafers with TSL: The dipole is mownted with the spacer 1o posithon ils leed
point exactly below the center marking of the flat phantom section, with the arms oriented
paralial o the body axs.

» Feed Poini impedance and Reium Loss: These paramelers are measured with the dipole
positioned under the Bguid filled phantom. The impedance stated is transformed from the
measuremeant al the SMA connector to the feed point. The Retum Loss ensures low
reflected powar. Mo uncertainty reguired.

= Elegincal Delay: One-way delay between the SMA connector and the antenna leed poin,
Mo uncenalnty required,

SAR measured; SAR measured al the staled antenna input power.
SAR novmalized: SAR as measured, normalized io an input power of 1 W at the anenna
connector,

« SAR for nominal TSL parametars: The measured TSL parameters are used 1o calculate the
nominal SAR resull.

The repored uncertainty of measurement is stated as the standard uncertsinty of measurement
mulkiplied by the tactor k=2, which for & normal distribution comesponds o a coverage
probability of approsi B5%E.

Contificaie Mo: DES0VI-1078_Ad13 Page 2ol 8
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Measurement Conditicns
DASY sysiom configueniban, &k lar as nol given an page 1.
DASY Verzion DASYS VhR2BT
Eutrapalaticn Aunnoed Exirapolasion
Phantom ELM Fls Fhamiom Ehigll Mickonesa: 2 2 0.2 mim
Distonce Olpola Canber - TSL 15 mm with Soscer
Zoeen Sean Raschitian e, dy. d2 = 5 e
Friguadicy &50 MHz a4 1 MHz
Head TSL parameters
Tt olicewirg pamarmeters and calculolions wang applied
Tomporatune Parmitiivity Condwctivity
Hominal Head TSL parameders O 435 D.ET miba'm
Muasured Hoad T5L parameters 22,0 m 0.2) *C 440 286% 0.88 mho/m £ & %
Head TSL temnparature changs disfing tesl o 0L — -
SAR result with Head TSL
| SAR averaged over 1 em? (1 g) of Head TSL Cordition
E4RA maasunad 260 mAN input povear 120 Wik
SAH Tor nominal Mead TSL paramalars narmmElingd kb 1W 4.73 Wikg = 1801 % (k=Z)
GAR averaged awer 10 cm” (10 g of Head TEL pandiion
SAR measursd 250 mW inpul povesr 0.784 Wikg
BAR Tor noming Hasd TSL pasaimelens normalized i 1W 3,13 Wik = 17.8 % (k=2]
Body TSL parameters
The balizwirg paameters and calou lafors ween applisd
Temperature Penmitiivity Carductivity
Nominal Body TSL parameters 22.0°C BT 0.84 mhaim
Migasured Bady TSL parsmabens 220 0.2) "0 SeiaE% 095 mhaim « 8§ %
Body TSL temperature change dwring tesi S — 1
SAR result with Body TSL
SAR sveraged over 1 em’ (1 g) of Body TSL Condifion
AR moasured 250 miW Inpul power 1.14 Wikg

SAR lor mominal Body T3L paramalars

nammalired o %W

451 Wieg w 18,7 % (k=3)

B4R averaged over 10 om” (10 g) of Body TEL coradition
SAR measurod 250 mW inpul powes 0TS Wiing
BAH lor nominal Body TSL paramelors riealizad o 1'% 200 Wieg & 17,6 % (k=2)
Canifcuin ke DaS-107_kind Poges 3ol 8
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Appendx
Antenna Parameters with Head TSL
Impedanoe. fransiommed i tesd poin STAO-22E
Fastum Loss -22.5 08
Antenna Parameters with Body TSL
Impadance, ranglommed o fsed poinl SE50-440
FAgbsmn Loss - 22.6dA
General Antenna Parameters and Design
| Essctrcal Dty [one dirsction) | 1,202 rs

Aher long tarm wse with 1006 radated peai, erly @ sighl sarsing of e dipole near the leedpoin can be maesuned.

T dipailia s made of slardsed semingid coaxial cablo. The cenlar concecior of iha laading Fre is drectly conmeciad 1o the
soiond am of the dipols. The anterna is therolone shon-circuitad los DG-signals. O dome of the dpolss, small end caps
are added to e dipole arms in ordar b imprese mabching shen leaded acoanding 1o the position as explained in tho
“Sensumment Condiliors” parageagh, The SAF dala ane rol sliecied by this change. The cverall dipole lengih is stil

aoooeding 1o the Stamdaid

N axceesive 1ocs Musl be applied 1o the dipole orms, bacausa thoy might bend or thia sokdead connBSGRE NAAT e

leadipin Ay b= damaged.

Additional EUT Data

Banulaciured by

SPEAG

Manulaciungd an

Juna 24, 2010

Canilicase M D450VI-1078_ kN3
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DASYS Validation Report for Head TSL

Due

Test Laboratony: The name of your organization

DUT: Dipobe 450 NHz; Type: DASOVA; Sevial: DASOVI - SN: 1075

Communication System: UID 0 - CW ; Freguency: 450 MHz

Mediam parametess used: £=450 MHz; o = 089 Shin; g w44 pos 1000 kpim
Phantom section: Flut Scetion

Measurement Standard: DASYS (IEEEANEC/ANS] Co3.19-2007)

DASYS2 Configuration:

Probe: ETIDVGO - SNIT3O7: ConvFi6.59, 6.59, 6.59); Calibated: 28.12.2012;
Scnsor-Surface: 4mim (Mechanical Surface Detection)

Electromics DAE4 Sn6S54; Calibrated; 183072013

Phantom: ELL 4.0; Type: QDOVADDIBA; Serial; 1003

DASYS2 528.7¢(1137): SEMCAD X 14,6, 10(T164)

SR11760

22 07. 2013

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)¥Culse 0:
Measurement grl: dx=5mm, dy=Smm. dz=5mm
Reference Valwe = 39.426 Vim; Power Drifi = <0404 dB
Peak SAR (extrapolited ) = L84 Wiky

SAR( g) = 1.2 Wikg: SAR(ID g) = 0.794 W/kg
Muximuom valoe of SAR (measured) = | 28 Wiky

-3.00

-4.00

-12.00

-15.00

UdB = 128 Wikeg = 1L.O7 dBW/kg

Corthicate No: DaBOV3-1075_Jul13 P58
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FCC ID: AZ489FT4918/ IC: 109U-89FT4918 SR11760

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT4918/ IC: 109U-89FT4918 SR11760

DASYS Validation Report for Body TSL

Drate: 23.07.201 3
Test Laborutory: The nane ol your organization
DUT: Dipole 450 NHz: Type: D450V 3; Serial: D430V < SN: 1078

Comanunication System: UID 0 - CW | Froguency: 450 MH2

Medsum paramesers wsed: F= 450 MHz: 6 = 095 S 2, = 56,0 p = 1000 kgim'
Phantom section: Flat Section

Measarement Stanclurd; DASYS (IEEEAEC/ANSE C63.19-2007)

DASYS2 Conliguration:
e  Probe: ETIDVG - SNI150Y; ConvFe7.01, 703, 7.03); Calibrated: 28.12.2012:
v Scosor-Surfuce: dmm (Mechanmicnl Surfiace Detection)
o Electromics: DAES So654: Calibraed: 18.07.2013
o Phamiom: ELEAA; Type: QDOVADNDIBA; Serial: 1003

o DASYS2528T(1137). SEMCAD X 14.6.1(7164)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7/Cube O;
Measurement grxd: dx=3mm, dy=Smm, dz=5mm

Reference Vidue = 39,426 Vim; Power Dol = D0M dB

Peak SAR (extrapolitet) = 1,78 Wikg

SAR(T 2) = LI4 Wikg: SAR(10 2) = 0,758 Wik

Maximum value of SAR (ieasured) = 1,22 Wikp

-3.00
5.00
5.00
-12.00

-15.00

0dB = 1.22 Wikg = 0.80 dBW/kg

Certhicate No: DaSOVA-1075_Jul13 Page rof
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FCC ID: AZ489FT4918/ IC: 109U-89FT4918

Impedance Measurement Plot for Body TSL
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