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@ MOTOROLA SOLUTIONS @!
ACCREDITED
TESTING CERT # 2518.01

DECLARATION OF COMPLIANCE SAR ASSESSMENT Part 1 of 2

Motorola Solutions Inc.

EME Test Laboratory

8000 West Sunrise Blvd
Fort Lauderdale, FL. 33322

Date of Report: 07/07/2015
Report Revision: C

Responsible Engineer:  Jessica Zada (EME Engineer)

Report Author: Jessica Zada (EME Engineer)

Date/s Tested: 3/18/2015,3/20/2015, 6/05/2015, 6/25/2015-6/26/2015, 6/30/2015-7/01/2015
Manufacturer/Location: Motorola Solutions Inc., Penang

Sector/Group/Div.: AESS

Date submitted for test: 03/09/2015

DUT Description: APX4000XH 806-824MHz at 3.0W, 851-870MHz at 3.0W, 896-901MHz at 2.5W,
935-941MHz at 2.5W, 2.402-2.48 GHz at 10mW 12.5kHz/25kHz, Capable of digital
and analog FM transmission, also capable of TDMA transmission. This radio is
Bluetooth equipped.

Test TX mode(s): CW (PTT)

Max. Power output:
Nominal Power:

Tx Frequency Bands:
Signaling type:
Model(s) Tested:
Model(s) Certified:
Serial Number(s):

3.6 W for 806-824 MHz & 851-870 MHz, 3.0 W for 896-901 MHz & 935-941 MHz,
10 mW for 2.402-2.48 GHz

3.0 W for 806-824 MHz & 851-870 MHz , 2.5 W for 896-901 MHz & 935-941 MHz ,
10 mW 2.402-2.48 GHz

806-824 MHz, 851-870 MHz, 896-901 MHz, 935-941 MHz, 2.402-2.48 GHz

FM, TDMA, FHSS (Bluetooth)

PMUF1705A

PMUF1705A, H51VCHOPW7AN

305TRDO134, 305TRD0028

Classification: Occupational/Controlled

FCC ID: AZABIFTT7063; 806-824 MHz, 851-870 MHz, 896-901 MHz, 935-941 MHz,
2.402-2.48 GHz

IC: 109U-89FT7063

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 OET Bulletin 65. 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 4.0 of this report. This report
shall not be reproduced without written approval from an officially designated representative of the Motorola Solutions Inc EME Laboratory.

I 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.

\bﬁfw{kh{ég%w@ Deanna
Deanna Zakharia Zakhagia
EMS EME Lab Senior Resource Manager,
Laboratory Director
Approval Date: 7/7/2015

Certification Date: 7/7/2015

Certification No.: L1150617P
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1.0

2.0

3.0

Introduction

Report ID: P2311-EME-00004

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 PMUF1705A. This device is classified as
Occupational/Controlled.

FCC SAR Summary

Table 1
. ey Max Calc at Body (W/kg) Max Calc at Face (W/kg)
Equipment Class (MHZ)

1g-SAR 10g-SAR 1g-SAR 10g-SAR

806-824 MHz 2.61 1.37 1.51 1.11

851-870 MHz 4.02 2.11 1.91 1.38

TNF

896-901 MHz 1.10 0.80 0.76 0.54

935-941 MHz 1.36 0.74 0.87 0.62

*DSS 2402-2480MHz NA NA NA NA

*Simultaneous Results NA NA NA NA

*Results not required per KDB (refer to sections 13.10 and 14.0)

Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

CW: Continuous Wave

C4FM: Continuous 4 Level Frequency Modulation
CQPSK: Compatible Quadrature Phase Shift Keying
DSP: Digital Signal Processing

DUT: Device Under Test

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum

FM: Frequency Modulation

LMR: Land Mobile Radio

NA: Not Applicable

PTT: Push to Talk

QPSK: Quadrature Pulse Shift Key

RSM: Remote Speaker Microphone

SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access

TNF: Licensed Non-Broadcast Transmitter Held to Face

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12
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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.

4.0 Referenced Standards and Guidelines

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

e [EC62209-1 (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)

e Federal Communications Commission, “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radio frequency Electromagnetic Fields”, OET Bulletin 65, FCC,
Washington, D.C.: 1997.

e 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

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

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

e International Commission on Non-lonizing Radiation Protection (ICNIRP) 1998

e Ministry of Health (Canada) Safety Code 6 (2015), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

e RSS-102 (Issue 5)— Radio Frequency (RF) Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands).

e Australian Communications Authority Radio communications (Electromagnetic Radiation -
Human Exposure) Standard (2014)

e 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”

e [EC62209-2 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).
e FCCKDB - 643646 D01 SAR Test for PTT Radios vO1r01

e FCCKDB -865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
e FCC KDB - 865664 D02 RF Exposure Reporting vO1r01
e FCC KDB -447498 D01 General RF Exposure Guidance v05r02
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5.0 SAR Limits

Table 2
SAR (W/kg)
(General Population / (Occupational /
BGOSR W LB 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

6.0 Description of Device Under Test (DUT)

This portable device operates in the LMR bands using frequency modulation (FM) and
TDMA signals incorporating traditional simplex two-way radio transmission protocol.
This device also contains Bluetooth technology for short range wireless devices.

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%.

The LMR bands in this device operate 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 76.1%. Refer to section 14.0
Simultaneous Transmission Exclusion.

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.
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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 is one removable antenna and one internal BT antenna offered for this
product. The Table below lists their descriptions.

Table 3
Antenna Models Description Selected for test Tested
PMAF4020A 8/900 + GPS, Y52 wave, 0 dBd Yes Yes
NAR6595A 7/800 + GPS, Y4 wave, -10 dBd Yes Yes
ANOOOI113A01* Internal Bluetooth, 4 wave, 0 dBd Yes Yes

* Refer to sections 13.14 and 14.0 for BT low power exclusion and simultaneous TX for antenna not tested.

7.2  Battery
There is one battery offered for this product. The Table below lists its’ description.

Table 4
A Selected
Battery Models Description Tested Comments
for test
NNTNS750A APCO CSA battery 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
Bﬁi(ﬁf:n Description S;::::f Tested Comments
PMLN6086A Belt Clip 2.5 in. Yes Yes
PMLN4651A Belt Clip 2 in. Yes Yes
Hard Leather Carry Case with 2.5 in.
PMLN7327A Swivel Belt Loop Yes Yes
PMLNS5610A| 2.5 in. Replacement Swivel Belt Loop No No No test required
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7.4 Audio Accessories

Report ID: P2311-EME-00004

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
Selecte
Audio Acc. d for
Models Description test Tested Comments
PMMN4050A Impres RSM (IP54) with 3.5mm audio jack Yes Yes Default Audio
NNTN8379A Hard-hat attached dual—mgff heavy-duty headset Yes No Used with NNTN8378A
with boom microphone
NNTN8378A Push-to-talk adapter Yes No
PMMN4067B Impres RSM (IP64) volume switch & emergency Yes No
button
PMLN6092A Heavy duty headset wit.h helmet attachment and Ves No Used with NNTN8378A
boom microphone
NNTNS8383B INC RSM with 3.5mm audio jack Yes No
NNTN8382B INC RSM IP57 submersible Yes No
Tactical heavy duty headset with over-the-head
PMLN6090A | headband and boom microphone, includes volume Yes No Used with NNTN8378A
control
PMLNG6368A Atex push to talk adapter No No By similarity to NNTN8378A
PMLN5275C Behind-the-head dual muff heavy-duty headset with Yes No
boom microphone
NNTN8380A Hard-hat attached flual—muff h.eavy—duty headset No No By similarity to NNTN8379A
with boom mic
RLN4941A Receive-only earpiece with translucent tube No No Receive only
BDN6781A One wire earbud, black No No Receive only
Twin cup heavy duty headset with helmet
PMLNG6333A attachment, boom microphone and extra high- No No By similarity to PMLN6092A
attenuating twin shells
RMN4054B Receive-only dual muff heavy-duty headset No No Receive only
RLN5314B One wire earpiece with clear acoustic tube, beige No No Receive only
PMLN6087A Heavy duty headset with Qver-the-head headband No No By similarity to PMLN6092A
and boom microphone
RLN4941A Receive-only earpiece with translucent tube No No Receive only
RMN4054B Receive-only dual muff heavy-duty headset No No Receive only
PMLN6089A Tactical heavy. duty heads.et with helmet attachment No No By similarity to PMLN6090A
and boom microphone, includes volume control
RLN5313B One wire earpiece with clear acoustic tube, black No No Receive only

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12
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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 DAE3 ES3DV3
(E-Field)
SPEAG DASY 5

The DASY 5™ system is operated per the instructions in the DASYS™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess 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)

Table 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er=3-5, | »80x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LosErT_a:gZ;l (— | HumanModel | /_251.1211;1 m Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a- 11 600x400x190
Loss Tangent =
<0.05

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. 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 (percent by mass)

Table 9
900MHz
Ingredients Head | Body
Sugar 56.5 | 449
Diacetin 0 0
De ionized —
Water 40.95 | 53.06
Salt 145 | 0.94
HEC 1.0 1.0
Bact. 0.1 0.1
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9.0 Additional Test Equipment

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
Speag Probe ES3DV3 3301 9/24/2014 9/24/2015
Speag DAE DAE3 363 1/15/2015 1/15/2016
Speag Dipole D900V2 85 2/12/2014 2/12/2016
Power Meter (Keysight) E4419B MY45103725 3/2/2015 3/2/2016
Signal Generator (Keysight) E4428C MY47381119 6/7/2013 6/7/2015%
Signal Generator (Keysight) E4438C MY44270302 6/18/2015 6/18/2017
E-Series &Ve g;:;;ftv)er Sensor E9301B MY41495593 3/17/2015 3/17/2016
N-Series g(zgy';gohwt)er Sensor N8482B MY 52080004 2/10/2015 2/10/2016
Bi-Directional Coupler (NARDA) 3020A 40296 1/31/2014 1/31/2016
AMP (Amplifier Research) 10W1000 5924 CNR CNR
Power Meter (Keysight) E4418B US39251267 1/26/2015 1/26/2016
Power Sensor (Keysight) 8482B 3318A06774 2/27/2015 2/27/2016
Dickson Temperature Recorder TM320 7081356 9/16/2014 9/16/2015
Omega Digital Thermometer with J HH202A 18801 6/9/2014 6/9/2015%
Type TC Probe
Omega Digital Thermometer with I | pyy509 o 18800 4/6/2015 4/6/2016
Type TC Probe
Keysight PNA-L Network Analyzer N5230C MY49002155 8/4/2014 8/4/2015
Dielectric Probe Kit (DAK2) DAK-12 1040 9/16/2014 9/16/2015

*Qut of calibration; replaced with MY44270302 and 18800 for continued testing.
10.0 SAR Measurement System Validation and Verification

DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D 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
Probe Calibration Probe Measured Tissue Validation
Dates Point SN Parameters
o | € Sensitivity | Linearity | Isotropy
CW
11/13/14 Body 900 3301 1.07 55.0 Pass Pass Pass
11/13/14 Head 900 1.00 40.5 Pass Pass Pass
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10.2 System Verification

System verification 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 12
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # Tissue Type Dipole Kit / Serial # (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
2.81 11.24 3/20/2015
2.72 10.88 6/05/2015
2.59 10.36 6/25/2015
a ()
FCC Body 10.40-+/-10% 2.58 1032 6/26/2015
SPEAG D900V2 / 2.64 10.56 6/30/2015
3301 085 2.62 10.48 7/01/2015
2.52 10.08 3/18/2015
2.49 9.76 6/05/2015
100
IEEE/IEC Head 10.40 +/- 10% 546 YY) 6262015
245 9.80 6/30/2015
10.3 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.
Table 13
Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. Tested Date
0.97 55.2
" FCC Body 0.93-1.02) (52.5.58.0) 0.98 537 | 6/302015
IEEE/ 0.90 41.6
IEC Head (0.85-0.94) (39.5-43.6) 0.93 40.9 6/30/2015
1.02 53.0 3/20/2015
1.00 543 6/05/2015
FCC Body 0.99 55.2
- (0.94-1.04) (52.4-57.9) 0.99 54.8 6/25/2015
0.97 54.0 6/26/2015
IEEE/ 0.92 41.5 0.93 41.0 3/18/2015
IEC Head (0.87-0.96) (39.4-43.6) 0.93 40.2 6/05/2015
1.05 55.0 1.06 52.9 6/30/2015
FCC Bod
29 Y| (1.00-1.10) (523-57.8) 1.0 527 | 70012015
IEEE/ 0.97 41.5
TEC Head (0.92-1.02) (39.4-43.6) 1.00 40.0 6/30/2015

Table 13 continued
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Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
1.07 52.6 3/20/2015
1.05 53.9 6/05/2015
1.04 543 6/25/2015
FCC Body 1.05 55.0
(1.00-1.10) (52.3-57.8) 1.02 53.6 6/26/2015
1.06 52.9 6/30/2015
900
1.05 52.7 7/01/2015
1.01 40.8 3/18/2015
IEEE/ 0.97 415 0.98 39.7 6/05/2015
IEC Head (0.92-1.02) (39.4-43.6) 0.98 40.6 6/26/2015
1.00 40.0 6/30/2015
1.07 55.0
o3 FCC Body (1.02-1.12) (52.2-577) 1.05 5.33 6/26/2015
IEEE/ 0.99 41.5
IEC Head (0.94-1.04) (39.4-43.5) 1.02 40.3 6/26/2015

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: 20.6-21.7°C
Ambient Temperature 18-25°C Avg.21.1°C
Range: 20.3-21.5°C
Tissue Temperature NA Avg. 20.9°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.

12.0 DUT Test Setup and Methodology

12.1 Measurements

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12 Page 13 of 59



FCC ID: AZA89FT7063 / IC: 109U-89FT7063

SAR measurements were performed using the DASY system described in section
8.0 using zoom scans. Oval 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.

normal at the measurement location

Table 15
Description <3 GHz >3 GHz
Max1mum distance from closest measurement point S+l mm 14-51n(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 3004 1° 2004 1°

Maximum area scan spatial resolution: AxArea, AyArea

<2 GHz: <15 mm 3-4GHz: <12 mm

2-3GHz:<12mm |4-6GHz:<10mm
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 3 -4 GHz: <5 mm*

2 -3 GHz: <5 mm* 4 -6 GHz: <4 mm*
Maximum zoom scan spatial | uniform grid: AzZoom(n) 3-4GHz: <4 mm
resolution, normal to <5 mm 4 —-5GHz: <3 mm
phantom surface 5—-6 GHz: <2 mm

Note: § is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard
IEEE P1528-2011 for details.

* 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

12.3

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.

DUT Positioning Procedures

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

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.
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12.3.3 Face

The DUT was positioned with its’ front 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, — fi,,,)/ f.1+1

low
Where

N, = Number of channels

Fhigh = Upper channel

Fiow = Lower channel

F. = 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
P _int

DC

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:
IfP_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 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.
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DUT Test Plan

The guidelines and requirements outlined in section 4.0 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 CW
mode and 50% duty cycle was applied to PTT configurations in the final results.

Standalone and simultaneous BT testing were assessed in sections 13.10 and 14.0
per the guidelines of KDB 447498.

13.0 DUT Test Data

13.1 LMR assessments at the Body for 806-824 MHz band
Battery NNTN8750A was selected as the default battery for assessments at the Body
because it is the only offered battery (refer to Exhibit 7B for battery illustration).
The default battery was used during conducted power measurements for all test
channels within FCC allocated frequency range (806-824 MHz) which are listed 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 Appendix E.
Table 16
Test Freq (MHz) Power (W)
806.0000 3.52
815.0000 343
824.0000 3.54
Assessments at the Body with Body worn PMLN6086A
DUT assessment with offered antenna, default battery and default body worn
accessory per KDB 643646. SAR plots of the highest results per Table (bolded) are
presented in Appendix E.
Table 17
Max Max
Meas. | Cale. | 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) | (W/kg) | (W/kg) | (W/kg)| (W/kg) Run#
806.0000
PMAF4020A 815.0000
824.0000 [3.45|-024 | 233 | 173 | 128 | 095 |ErC-Ab-150630-06
NNTN8750A | PMLN6086A | PMMN4050A
806.0000
NARG6595A 815.0000
824.0000 [3.43 | -0.15 | 4.78 | 247 | 2.60 | 134 |ErC-Ab-150630-07
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Assessments at the Body with Body worn PMLN4651A

DUT assessment with offered antenna, default battery and optional body worn
accessory per KDB 643646. Refer to Table 16 for highest output power channel.
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) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
806.0000
PMAF4020A 815.0000
824.0000 |3.44| -0.27 2.30 1.71 1.28 0.95 |ErC-Ab-150630-08
NNTN8750A | PMLN4651A | PMMN4050A
806.0000
NARG6595A 815.0000
824.0000 |3.44| -0.16 3.22 1.98 1.75 1.07 |ErC-Ab-150630-09
Assessments at the Body with Body worn PMLN7327A
DUT assessment with offered antennas, default battery and, optional body worn
accessory per KDB 643646. Optional batteries were tested per the requirements of
KDB 643646. Refer to Table 16 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.
Table 19
Max Max
Meas. | Cale. | 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) | (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
806.0000
PMAF4020A 815.0000
824.0000 |3.45| -0.31 0.30 0.23 0.17 0.13  |ErC-Ab-150630-10
NNTN8750A | PMLN7327A | PMMN4050A
806.0000
NARG6595A 815.0000

824.0000 |3.44| -0.19 1.80 1.34 0.98 0.73 |ErC-Ab-150630-11

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12

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.
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Table 20
Max Max
Meas. | Cale. | 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) | (W/kg) | (W/kg) |(W/kg)| (W/kg) Run#
806.0000
NARG595A | NNTN8750A | PMLNG6086A | None/BT | 815.0000
824.0000 |3.43| -0.12 | 4.83 | 254 | 2.61 | 137 |ErC-Ab-150630-12
13.2 LMR assessments at the Body for 851-870 MHz band
Battery NNTN8750A was selected as the default battery for assessments at the Body
because it is the only offered battery (refer to Exhibit 7B for battery illustration).
The default battery was used during conducted power measurements for all test
channels within FCC allocated frequency range (851-870 MHz) which are listed in
Table 21. 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 Appendix E.
Table 21
Test Freq (MHz) Power (W)
851.0000 3.58
860.0000 3.47
869.0000 3.52
Assessments at the Body with Body worn PMLN6086A
DUT assessment with offered antenna, default battery and default body worn
accessory per KDB 643646. SAR plots of the highest results per Table (bolded) are
presented in Appendix E.
Table 22
Max Max
Meas. | Cale. | 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) | (W/kg) | (W/kg) | (W/kg)| (W/kg) Run#
851.0000 |3.55| -0.60 | 3.71 | 271 | 2.16 | 1.58 |ErC-Ab-150320-02
PMAF4020A 860.0000
869.0000
NNTN8750A | PMLN6086A | PMMN4050A
851.0000 |3.44 | -0.47 | 657 | 3.50 | 3.83 | 2.04 |ErC-Ab-150626-11
NARG6595A 860.0000
869.0000

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12

Assessments at the Body with Body worn PMLN4651A

DUT assessment with offered antenna, default battery and optional body worn
accessory per KDB 643646. Refer to Table 21 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
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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) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
851.0000 [3.57| -0.60 | 3.14 | 231 | 1.82 | 1.34 |ErC-Ab-150320-03
PMAF4020A 860.0000
869.0000
NNTN8750A | PMLN4651A | PMMN4050A
851.0000 |3.43| -0.43 4.20 2.66 2.43 1.54 |ErC-Ab-150625-11
NARG6595A 860.0000
869.0000
Assessments at the Body with Body worn PMLN7327A
DUT assessment with offered antennas, default battery and, optional body worn
accessory per KDB 643646. Optional batteries were tested per the requirements of
KDB 643646. Refer to Table 21 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.
Table 24
Max Max
Meas. | Cale. | 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) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
851.0000 [3.56| -0.61 | 0.530 | 0.397 0.31 0.23 |ErC-Ab-150320-04
PMAF4020A 860.0000
869.0000
NNTN8750A | PMLN7327A | PMMN4050A
851.0000 |3.45| -0.33 1.90 1.41 1.07 0.79 |ErC-Ab-150625-12
NARG6595A 860.0000
869.0000

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12

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.
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Table 25
Max Max
Meas. | Cale. | 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) | (W/kg) | (W/kg) |(W/kg)| (W/kg) Run#
851.0000 (3.40| -0.51 | 574 | 321 | 3.42 | 191 |ErC-Ab-150605-03
NAR6595A | NNTN8750A | PMLNG086A | None/BT | 860.0000
869.0000
13.3 LMR assessments at the Body for 896-901 MHz band
Battery NNTN8750A was selected as the default battery for assessments at the Body
because it is the only offered battery (refer to Exhibit 7B for battery illustration).
The default battery was used during conducted power measurements for all test
channels within FCC allocated frequency range (896-901 MHz) which are listed in
Table 26. 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 Appendix E.
Table 26
Test Freq (MHz) Power (W)
896.0125 2.94
899.0000 2.96
901.9875 2.96
Assessments at the Body with Body worn PMLN6086A
DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Refer to Table 26 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
Table 27
Max Max
Meas. | Calc. | Cale.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
896.0125
PMAF4020A | NNTN8750A | PMLN6086A | PMMN4050A | 899.0000 [2.91| -0.54 | 1.58 | 1.15 | 0.92 | 0.67 |ErC-Ab-150630-13
901.9875
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Assessments at the Body with Body worn PMLN4651A

DUT assessment with offered antennas, default battery and, optional body worn
accessory per KDB 643646. Refer to Table 26 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
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Table 28
Max Max
Meas. | Calc. | Cale.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
896.0125
PMAF4020A | NNTN8750A | PMLN4651A | PMMN4050A | 899.0000 |2.87 [ -0.49 | 147 | 107 | 0.86 | 0.63 |ErC-Ab-150630-14
901.9875
Assessments at the Body with Body worn PMLN7327A
DUT assessment with offered antennas, default battery and, optional body worn
accessory per KDB 643646. Refer to Table 21 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
Table 29
Max Max
Meas. | Calc. | Cale.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
896.0125
PMAF4020A | NNTN8750A | PMLN7327A | PMMN4050A | 899.0000 |2.89 | -0.43 | 027 | 020 | 0.5 | 0.12 |ErC-Ab-150630-15
901.9875
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 30
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) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
896.0125
PMAF4020A | NNTN8750A | PMLNG086A | None/BT | 899.0000 |2.89 | -0.63 | 1.83 1.33 | 1.10 | 080 |ErC-Ab-150701-02
901.9875
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13.4 LMR assessments at the Body for 935-941 MHz band
Battery NNTN8750A was selected as the default battery for assessments at the Body
because it is the only offered battery (refer to Exhibit 7B for battery illustration).
The default battery was used during conducted power measurements for all test
channels within FCC allocated frequency range (935-941 MHz) which are listed in
Table 31. 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 Appendix E.
Table 31
Test Freq (MHz) Power (W)
935.0125 2.96
938.0000 2.98
940.9875 2.98
Assessments at the Body with Body worn PMLN6086A
DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Refer to Table 31 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
Table 32
Max Max
Meas. | Calc. | Calec.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable | Test Freq|Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
935.0125
PMAF4020A | NNTN8750A | PMLN6086A | PMMN4050A | 938.0000 |2.94 | -0.49 | 238 | 130 | 1.36 | 0.74 |ErC-Ab-150626-02
940.9875
Assessments at the Body with Body worn PMLN4651A
DUT assessment with offered antennas, default battery and, optional body worn
accessory per KDB 643646. Refer to Table 31 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
Table 33
Max Max
Meas. | Cale. | Cale.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
935.0125
PMAF4020A | NNTN8750A | PMLN4651A | PMMN4050A | 938.0000 |2.95| -0.50 | 1.67 | 1.02 | 0.95 | 0.58 |ErC-Ab-150626-03
940.9875
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DUT assessment with offered antennas, default battery and, optional body worn
accessory per KDB 643646. Refer to Table 31 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 34

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) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
935.0125
PMAF4020A | NNTN8750A | PMLN7327A | PMMNA4050A | 938.0000 |2.94 [ -0.40 | 026 | 020 | 015 | 0.11 |ErC-Ab-150626-04
940.9875
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 35
Max Max
Meas. | Cale. | 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) | (W/kg) | (W/kg) | (W/kg)| (W/kg) Run#
935.0125
PMAF4020A | NNTN8750A | PMLNGOS6A | None/BT | 938.0000 [2.94| -0.43 | 2.18 | 156 | 1.23 | 0.88 |ErC-Ab-150626-08

940.9875

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12

13.5 LMR assessments at the Face for 806-824 MHz band

Battery NNTN8750A was selected as the default battery for assessments at the Face
because it is the only offered battery (refer to Exhibit 7B for battery illustration).
The default battery was used during conducted power measurements for all test
channels within FCC allocated frequency range (806-824 MHz) which are listed in
Table 36. 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 Appendix E.

Table 36
Test Freq (MHz) Power (W)
806.0000 3.52
815.0000 3.43
824.0000 3.54
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DUT assessment with offered antennas, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Refer to Table 36 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.

Table 37
Max Max
Meas. | Calc. | Calc.
Test Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
806.0000
PMAF4020A 815.0000
824.0000| 3.45 | -0.30 2.52 1.84 0.41 1.03 ErC-Face-150630-02
NNTNS750A None None
806.0000
NARG6595A 815.0000
824.0000| 3.43 | -0.18 2.76 2.03 1.51 1.11 ErC-Face-150630-03
13.6 LMR assessments at the Face for 851-870 MHz band
Battery NNTN8750A was selected as the default battery for assessments at the Face
because it is the only offered battery (refer to Exhibit 7B for battery illustration).
The default battery was used during conducted power measurements for all test
channels within FCC allocated frequency range (851-870 MHz) which are listed in
Table 38. 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 Appendix E.
Table 38
Test Freq (MHz) Power (W)
851.0000 3.58
860.0000 3.47
869.0000 3.52
DUT assessment with offered antennas, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Refer to Table 38 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.
Table 39
Max Max
Meas. | Calc. | Calc.
Test Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Freq | Pwr | Drift [1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
851.0000| 3.57 | -0.49 3.38 2.44 1.91 1.38 | ErC-Face-150318-06
PMAF4020A 860.0000
869.0000
NNTNS8750A None None
851.0000| 3.47 | -0.33 3.37 2.47 1.89 1.38 ErC-Face-150605-07
NARG6595A 860.0000
869.0000

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12
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13.7 LMR assessment at the Face for 896-901 MHz band
Battery NNTN7034B was selected as the default battery for assessments at the Face
because it is the only offered battery (refer to Exhibit 7B for battery illustration).
The default battery was used during conducted power measurements for all test
channels within FCC allocated frequency range (896-901 MHz) which are listed in
Table 40. 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 Appendix E.
Table 40
Test Freq (MHz) Power (W)
896.0125 2.94
899.0000 2.96
901.9875 2.96
DUT assessment with offered antenna, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Refer to Table 28 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.
Table 41
Max Max
Meas. | Calc. | Calc.
Test Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Freq |Pwr | Drift |1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
896.0125
PMAF4020A |[NNTN8750A|  None None  [899.0000| 2.85 | -0.76 | 1.21 | 0.87 | 0.76 | 0.54 | ErC-Face-150630-04
901.9875
13.8 LMR assessment at the Face for 896-901 MHz band

Battery NNTN7034B was selected as the default battery for assessments at the Face
because it is the only offered battery (refer to Exhibit 7B for battery illustration).
The default battery was used during conducted power measurements for all test
channels within FCC allocated frequency range (896-901 MHz) which are listed in
Table 42. 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 Appendix E.

Table 42
Test Freq (MHz) Power (W)
935.0125 2.96
938.0000 2.98
940.9875 2.98

DUT assessment with offered antenna, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Refer to Table 41 for highest output power
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channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.

Table 43
Max Max
Meas. | Calc. | Cale.
Test | Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Freq | Pwr | Drift [ 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
935.0125
PMAF4020A [NNTN8750A None None 938.0000| 2.95 | -0.56 1.51 1.07 0.87 0.62 | ErC-Face-150626-07
940.9875

13.9

13.10

13.11

Assessment for Industry Canada

Not Applicable.

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)] *[\/F(GHZ)] =2.39 W/kg, whichis <3 W/kg (1g)

Where:

Max. Power = 7.6 1mW (10mW*76.1% duty cycle)
Min. test separation distance = Smm for actual test separation < Smm
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.

Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASYS5™ 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 F.
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Table 44
Max Max
Meas. | Cale. | 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) | (W/kg) | (W/kg) |(W/kg)| (W/kg) Run#
NAR6595A | NNTN8750A |PMLNG6086A | PMMN4050A | 851.0000 |3.45 | -0.33 | 7.14 | 3.74 | 4.02 | 211 | ErC-Ab-150626-12
14.0 Simultaneous Transmission Exclusion for BT
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] = 0.32 W/kg, which is < 0.4 W/kg (1g)
Where:
X =17.5 for 1g-SAR; 18.75 for 10g
Max. Power = 7.61mW (10mW*76.1% duty cycle)
Min. test separation distance = Smm for actual test separation < Smm
F(GHz) =2.48 GHz
Per the result from the calculation above, simultaneous exclusion is applied and therefore
SAR results are not reported herein.
15.0 Results Summary

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands
and Industry Canada Frequency bands, the highest Operational Maximum Calculated 1-
gram and 10-gram average SAR values found for this filing:

Table 45
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
806-824 2.61 1.37 1.51 1.11
851-869 4.02 2.11 1.91 1.38
LMR
896-901 1.10 0.80 0.76 0.54
935-941 1.36 0.74 0.87 0.62
Simultaneous NA NA NA NA

All results are scaled to the maximum output power.
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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 OET Bulletin 65.
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.
17.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value for Occupational exposure is less than 7.5W/kg.
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Appendix A
Measurement Uncertainty Budget
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Uncertainty Budget for Device Under Test, for 200 MHz

Measurement System

Probe Calibration E21| 6.0 N 1.00 1 1 6.0 6.0 w
Axial Isotropy E22| 47 R 1.73 0.707 | 0.707 1.9 1.9 w
Hemispherical Isotropy E22| 96 R 1.73 0.707 | 0.707 39 39 w
Boundary Effect E23| 1.0 R 1.73 1 1 0.6 0.6 w
Linearity E24| 47 R 1.73 1 1 27 27 w
System Detection Limits E25| 1.0 R 1.73 1 1 0.6 0.6 w
Readout Electronics E26| 03 N 1.00 1 1 0.3 03 w
Response Time E27| 11 R 1.73 1 1 0.6 0.6 =
Integration Time E28| 11 R 1.73 1 1 0.6 0.6 w
RF Ambient Conditions - Noise E6.1| 3.0 R 1.73 1 1 1.7 1.7 w
RF Ambient Conditions - Reflections E6.1| 0.0 R 1.73 1 1 0.0 0.0 w
Probe Positioner Mech. Tolerance E62| 04 R 1.73 1 1 0.2 02 o0
Probe Positioning w.r.t Phantom E63| 14 R 1.73 1 1 0.8 0.8 o
Max. SAR Evaluation (ext., int., avg.} E5 | 34 R 1.73 1 1 2.0 2.0 L
Test sample Related

Test Sample Positioning E42| 32 N 1.00 1 1 32 32 29
Device Holder Uncertainty E41| 40 N 1.00 1 1 4.0 4.0 g
SAR drift 6.62| 50 R 1.73 1 1 29 29 w
Phantom and Tissue Parameters

Phantom Uncertainty E31| 40 R 1.73 1 1 23 23 w
Liquid Conductivity (target) E32] 50 | R 173 | 0.64 | 043 1.8 12 @
Liquid Conductivity (measurement} E33| 33 N 1.00 0.64 | 043 2.1 1.4 o
Liquid Permittivity (target) E32] 50 | R 1.73 06 | 049 1.7 14 @
Liquid Permittivity (measurement) E33| 19 N 1.00 0.6 0.49 1.1 0.9 o
Combined Standard Uncertainty RSS 1 11 419
Expanded Uncertainty

{95% CONFIDENCE LEVEL) k=2 22 22

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) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Uncertainty Budeet for System Verification (dipole & flat phantom) for 900 MHz

Measurement System

Probe Calibration EZ1 6.0 N 1.00 1 1 6.0 6.0 =
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 27 o
Spherical Isotropy E22 | 96 R 1.73 0 0 0.0 0.0 =
Boundary Effect E23 | 1.0 R 1.73 1 1 0.6 0.6 =
Linearity E24 | 47 R 1.73 1 1 2.7 27 =
System Detection Limits E25 | 1.0 R 1.73 1 1 0.6 0.6 =
Readout Electronics E26 | 03 N 1.00 1 1 0.3 0.3 =
Response Time E27 | 11 R 1.73 1 1 0.6 0.6 =
Integration Time E28 0.0 R 1.73 1 1 0.0 0.0 =
RF Ambient Conditions - Noise E61 | 3.0 R 1.73 1 1 1.7 1.7 =
RF Ambient Conditions - Reflections E61 | 0.0 R 1.73 1 1 0.0 0.0 =
Probe Positioner Mechanical Tolerance E62 | 04 R 1.73 1 1 0.2 0.2 =
Probe Positioning w.r.t. Phantom E63 | 14 R 1.73 1 1 0.8 0.8 =
Max. SAR Evaluation (ext., int. avg.) ES5 3.4 R 1.73 1 1 2.0 20 o
Dipole

Dipole Axis to Liquid Distance 8.E42 | 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift Measurement | 8,662 | 5.0 R 1.73 1 1 29 2.9 =
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 23 23 =
Liquid Conductivity (target) E312 5.0 R 1.73 064 | 043 1.8 1.2 =
Liguid Conductivity (measurement) E33 | 33 N 1.00 0.64 | 043 2.1 14 =
Ligquid Permittivity (target) E31 5.0 R 1.73 0.6 0.49 1.7 1.4 =
Liquid Permittivity (measurement) E33 1.9 N 1.00 0.6 0.49 1.1 0.9 =
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=1 18 18

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.

2) Ui — SAR uncertainty

h) vi - 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 & FPariner

Engineering AG
Zaughausstrasen 41, 8004 Zurich, Switzerand

5 Schwotzonscher Kaliriordionat

o Hervice suisse o'stalonnage

g Bervizio svitzoro i Lraiura
Swiss Calibration Sonice

Aczresged By the Swiss Arcretiabon Sandice (SAS) Aceraditation ¥a: SCS 108
The Swiss Accroglntion Sorvioe Is-one of the signatories to the EA
el tilaterad Agrogment for the recognition of colilbration corificates

cisnt  Motorola EME Geitificats No: ES3-3301_Sep14
CALIBRATION CERTIFICATE 1
Cuict ES3DV3 - SN:3301 |
Calibrabon procedires) QA CAL-01.v8, QA CAL-12:v0, QA CAL-14.v4, QA CAL-23.v5,
QA CAL-25.6
Calibration procedure for dosimetric E-fisld probes
Calbraton date Septembar 24, 2014

| Thiz calibraiion cefifese docmens 10& fraceabilily o msionnl standani, whick ieafize i physios unita of meagurements (S
| The measpremars:and b uncedainiiss with conlidence probitsbly ara giverr o (e Tallivang pages and dra parl ol the carlificats

: Al zakibraticns hmee bosn conducted o the closed laboratery faci®y emvirsement dermpecature (28 2 370 and humidity < 79%

Cabtrafion Egrgnwad used (METE aritica Tor calibrsiong

Primary Sty niints [n] | Cal Catw [Ceribcais No ) Snheduded Calbrahion |
Power metor E44 108 GE4 1203674 | ta-Apr-i4 o 217-01811 | AR-1a
Power panior E44124 MY 1488087 | G3-Ape-14 No. 2170781 1) Ap-15
| Relorurice 368 Aflonutot | SN SS0S4(3¢] | aape. 4 o, 217.01915) Api-13
Fefarenca 20 d8 Attenuatar SN BEHTY (A | O3 Apr-2d (Mo, 2170100 Apr1s
Reference 30 9B Attenualar SN 557129 (k) | G3-Apr-14 (N, 28701820 ApE1h
Reforapce Probe ES30V2 aN: 313 | 3-Doc-13 [Me EF3-3073. Decid) Chac-14
DAE: ah B0 13-Dele-13 [Ny DAE4-680_Dectd) [hare-14
| Becondnry SlAn0 s [be] Check Date (0 oysel Scheduiea Chech
RF gereratnr HP H5480 LIS 3642001 T - Auig-00 [in bouss shoak Aps-13) I bousa chack: Apr-16
Metwork Anplyser HP 87538 U5 37390585 _MEOe-01 fin Mowse check Oel-13) | i bewsa chack: 06114

Mame Function .E:q
Calizeated by Claudio beubier: Laboratory Techmecian LJ
o S el TE Wﬁg_

lestied: Saptembar 24 A
Thus calibraton corificate shall nol be reprgduoed escent in full wthoun wotten 8p proval of the @bormony |

Ceftificate Ma: ES3-3301_Sap1d Page 1o 17
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. - A
Calibration Laboratory of \‘:{‘\__/.‘x.)' ', Schweizerischer Kallbrierdienst
Schmid & Partner i z Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland fv,, f/;:\\\\‘,\? Swiss Calibration Service
mmi
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

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DCP diode compression point

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

A,B,C,D modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

Polarization 3 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 = 0is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

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:
o NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

NORMzX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E-field
uncertainty inside TSL (see below ConvF).

¢ NORM(f)x,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.

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

o Ax,y,z; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: 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.

e 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 NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMXx (no
uncertainty required).

Certificate No: ES3-3301_Sep14 Page 2 of 17
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ES3DV3 - SN:3301 September 24, 2014

Probe ES3DV3

SN:3301

Manufactured:  August 27, 2010
Calibrated: September 24, 2014

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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ES30V3- SN:3301 September 24, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3301

Basic Calibration Parameters

10074- IEEE &02.11g WiF| 2.4 GHz
CAA (DSSS/OFDM. 24 Mbps)

11.13 1.1 242 10030 120.8 +33%

Sensor X Sensor ¥ Sensor 2 Une (k=2)
Narm [pVi{Vim}y" 1.48 1.01 1.24 +10.1 %
OGP {mvi" 98.8 104.7 100.6
Modulation Calibration Parameters
[UID | Communicalion System Name A B c D ViR Unc®
dB dB Vv dB my (k=2)
o cw X 0.0 0.0 1.0 000 | 1960 | 233%
¥ 0.0 0.0 1.0 1040
£ 0.0 0.0 1.0 1829
10012- IEEE B0Z.11b WiFi 2.4 GHz (D555, 1 X 2 54 BE.0 17.0 1.87 1350 +0.7 %
CAA Mibps)
Y 2,82 68.5 18.8 134.3
F 3.36 711 20.0 147.5
10013- IEEE B0Z.11g WiFi 2.4 GHz (DS55- x| 1140 703 23.0 846 | 1331 | £20%
S COFDM, & Mbps)
ki 10.53 69.5 22.7 126.7
- ___ _ Z 10.96 59.9 22.8 122.1
10059 IEEE B02.11b WiFi 2.4 GHz (D555, 2 x| 2497 675 17.7 212 | 1335 | =07 %
CAA Mbps)
Y 3.51 722 20.5 1339
~ ~ Z | 380 725 20.5 147.3
10060- | IEEE B02.11b WiFi 2.4 GHz (DS58,55 | x | 667 BAS 238 283 | 1441 | 07 %
CAA Mbps)
¥ 5.03 83.1 28.5 141.8
Z | 1185 85.0 285 1341
10061- IEEE B02.11b WiFi 2.4 GHz (D85S, 11 X T.74 822 239 3.60 148.4 0.9 %
CAA Mbps)
¥ £.00 83.8 25.5 1438
Z_ | 103 88.0 26.4 138.3
10071- IEEE 802 11g WIFi 2.4 GHz i 11.29 0.7 3.5 a9.83 1288 +35%
CAA {DSSSIOFDM, 9 Mbps)
¥ 10,67 B9.7 231 1246
Z | 1181 7.8 24.2 146.4
10072- IEEE 802.11g WiFi 2.4 GHz X 10,90 T0.5 2313 9.62 127.2 33%
CAA (DSSSIOFDM, 12 Mbps)
¥ | 10,74 71.0 238 147.7
Z | 149 72.0 242 144.5
10073 | IEEE 802.11g WiFi 2.4 GHz % | 1004 70.7 237 854 | 1227 | =41 %
CAA {DSSS/OFDM. 18 Mbps)
Y 10.70 708 24.0 142.0
Z 11.64 T2.4 24.7 141.5
X
Y
Z
X

10.82 713 245 138.7
11.68 724 249 139.5
10075- | IEEE B02.11g WiFi 2.4 GHz 12.35 74.4 2685 | 1077 | 1492 | #44%
| CAA {DSSS/OFDM, 36 Mbps)
i 10.96 T71.6 251 135.6
_ _ Z | 1200 73.1 25.7 1373
10076- | IEEE 802.11g WIFi 2.4 GHz x | 1zar 74.5 257 | 10.84 | 1464 | 3.8 %
CAA (DSSSIOFDM, 48 Mbps)
v | 10,05 71.6 25,2 1338
z | 1211 734 25.8 136.7
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10077- | IEEE 802.11g WiFi 2.4 GHz X | 1242 74.7 269 | 11.00 | 146.0 | #4.1%
CAA (DSSS/OFDM. 54 Mbps)

Y | 1095 71.7 25.4 132.9
z| 12143 73.6 26.1 135.9
10100- | LTE-FDD (SC-FDMA, 100% RB, 20 X 6.16 66.3 18.9 567 | 1263 | 1.4 %
CAB MHz, QPSK)
Y 6.28 67.2 19.7 126.8
_ z 6.46 67.5 19.7 140.3
10101- LTE-FDD (SC-FDMA, 100% RB, 20 X 7.31 67.0 19.6 642 | 1362 | #1.7%
CAB MHz, 16-QAM)
Y 7.34 67.5 20.1 135.9
_ z 7.29 66.9 19.7 125.5
10102- | LTE-FDD (SC-FDMA, 100% RB, 20 X 7.61 67.3 19.8 660 | 1386 | 1.7%
CAB MHz, 64-QAM)
Y 7.60 67.7 20.2 137.8
z 7.56 67.1 19.9 127.8
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.37 67.1 19.5 580 | 1487 | #1.7%
CAB _MHz, QPSK)
Y 6.36 67.6 20.1 148.8
Z 6.39 67.2 19.7 138.1
10100- LTE-FDD (SC-FDMA, 100% RB, 10 X 7.06 66.6 19.5 643 | 1322 | #1.7%
CAB MHz, 16-QAM)
Y 7.06 67.2 20.0 131.7
_ z 7.34 67.5 20.1 146.5
10110- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X 6.04 66.6 19.3 575 | 1448 | #1.7%
CAB QPSK)
Y 6.02 67.1 19.9 143.8
z 6.05 66.6 19.4 134.0
10111- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X 6.80 66.4 19.4 644 | 1282 | #1.7%
CAB 16-QAM)
Y 6.77 66.9 19.9 126.8
Z 7.09 67.3 20.0 142.1
10112- LTE-FDD (SC-FDMA, 100% RB, 10 X 7.35 67.0 19.7 659 | 1349 | $1.9%
CAB MHz, 64-QAM)
Y 7.28 67.3 20.2 132.1
Z 7.63 67.9 20.4 148.0
10113- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X 7.06 66.6 19.6 662 | 1304 | 21.7%
CAB 64-QAM)
Y 7.00 67.1 20.1 128.1
Z 7.36 67.6 20.3 142.4
10114- IEEE 802.11n (HT Greenfield, 13.5 X | 10.24 68.9 21.3 8.10 | 1388 | #22%
CAA Mbps, BPSK)
vy | 1025 69.3 21.7 136.5
z | 1013 68.6 21.2 126.6
10115- IEEE 802.11n (HT Greenfield, 81 Mbps, | X | 10.79 69.5 21.8 846 | 1432 | %25%
CAA 16-QAM)
Y | 10.69 69.5 21.9 140.9
z | 1072 69.3 21.7 131.5
10116- IEEE 802.11n (HT Greenfield, 135 Mbps, | X | 10.30 69.0 214 8.15 | 1398 | *22%
CAA 64-QAM)
Y | 10.23 69.2 21.6 137.9
Z | 10.12 68.5 21.1 127.7
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.24 68.9 21.3 8.07 139.7 +2.2%
CAA BPSK)
Yy | 10.19 69.1 21.5 138.1
z | 10.11 68.5 21.1 128.8
10118- | IEEE 802.11n (HT Mixed, 81 Mbps, 16- | X | 10.96 69.7 22.0 859 | 1446 | 5%
CAA QAM)
Yy | 1085 69.8 221 142.9
Z | 1079 69.2 21.7 133.6
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10119- |EEE 802.11n (HT Mixed, 135 Mbps, 64- | X 10.30 69.1 21.4 8.13 1400 | £22%
CAA QAM)

Y | 10.24 69.2 21.6 138.0
Z | 1018 68.7 21.3 127.6
10140- LTE-FDD (SC-FDMA, 100% RB, 15 X 7.54 67.3 19.8 6.49 1388 | *1.7%
CAB MHz, 16-QAM)
Y 7.53 67.7 20.3 137.3
z 7.51 67.2 19.8 128.5
10141- LTE-FDD (SC-FDMA, 100% RB, 15 X 7.67 67.3 19.8 6.53 1395 | #1.7%
CAB MHz, 64-QAM)
Y 7.67 67.8 20.3 138.8
Z 7.64 67.2 19.9 130.2
10142- LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X 5.85 66.3 19.1 573 1410 | $14%
CAB QPSK)
Y 5.82 66.8 19.7 141.6
z 5.90 66.5 19.4 133.1
10143- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X 6.82 67.2 19.8 6.35 1488 | 1.7%
CAB 16-QAM)
Y 6.75 67.7 20.4 1471
z 6.87 67.3 20.0 139.7
10144- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X 6.88 66.5 19.5 6.65 126.1 1.7 %
CAB 64-QAM)
Y 7.08 68.0 20.7 148.4
Z 7.18 67.4 20.2 139.9
10145- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 5.55 65.8 18.9 5.76 136.3 14 %
CAB MHz, QPSK)
Y 5.55 66.7 19.8 135.4
_ z 5.63 66.1 19.2 128.4
10146- LTE-FOD (SC-FDMA, 100% RB, 1.4 X 6.50 67.0 19.8 6.41 1402 | $14%
CAB MHz, 16-QAM)
Y 6.45 67.9 20.5 139.5
zZ 6.56 67.1 20.0 131.2
10147- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 6.78 67.2 20.0 6.72 1405 1.7%
CAB MHz, 64-QAM)
Y 6.71 68.0 20.8 139.3
z 6.86 67.4 20.3 1328
10149- | LTE-FDD (SC-FDMA, 50% RB, 20MHz, | X | 7.07 66.7 195 | 642 | 1309 | #1.7%
CAB 16-QAM)
Y 7.09 67.3 20.1 130.4
_ z 7.37 67.7 20.2 146.5
10150- LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X 7.32 66.9 19.7 6.60 133.1 1.9 %
CAB 64-QAM)
Y 7.30 67.3 20.2 132.6
Z 7.61 67.8 20.3 148.4
10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 6.02 66.5 19.2 5.75 144.2 1.7 %
CAB QPSK)
Y 6.03 67.1 19.9 144.2
Z 6.06 66.6 19.5 133.8
10155- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 6.78 66.3 19.3 643 | 1280 | 1.7%
CAB 16-QAM)
Y 6.80 67.0 20.0 126.5
z 7.09 67.3 20.0 1418
10156- LTE-FDD (SC-FDMA, 50% RB, 5 MHz, X 5.80 66.2 19.1 579 | 1408 | 1.4 %
CAB QPSK)
Y 5.80 66.9 19.9 138.6
2 5.84 66.3 19.4 130.6
10157- LTE-FDD (SC-FOMA, 50% RB, 5 MHz, X 6.83 67.2 19.9 649 | 1477 | 1.7 %
CAB 16-QAM)
Y 6.76 67.8 20.6 1439
z 6.83 67.1 20.0 135.6
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10158- LTE-FDD {Sc-m. 50% RB, 10 MHz, X 7.07 66.7 19.6 6.62 129.7 1.7 %
CAB 64-QAM)

Y 7.03 67.2 20.2 126.9
r4 7.37 67.6 20.3 143.3
10159- LTE-FDD (SC-FDMA, 50% RB, 5 MHz, X 6.97 67.5 20.1 6.56 148.9 #1.9%
CAB 84-QAM)
Y 6.87 68.0 20.7 144.7
Z 6.98 67.4 20.2 136.2
10160- | LTE-FDD (SC-FDMA,50% RB, 15MHz, | X [ 6.21 66.1 189 | 582 | 1266 | #14%
CAB QPSK)
Y 6.51 67.8 20.2 148.5
- _ z 6.51 67.2 19.7 139.2
10161- | LTE-FDD (SC-FDMA,50% RB, 15MHz, | X | 7.16 66.9 19.6 643 | 1346 | *1.7%
CAB 16-QAM)
Y 7.13 67.4 20.2 130.6
Z | 743 67.7 20.2 146.8
10162- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 7.38 67.1 19.8 6.58 135.8 $M1.7%
CAB 64-QAM)
Y 7.31 67.4 20.3 132.2
4 7.67 68.0 20.4 148.4
10166- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X 4.98 65.6 18.7 5.46 133.0 +1.2%
CAB QPSK)
Y 4.98 66.6 19.7 129.0
_ Z | 5.21 66.5 19.5 142.4
10167- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X 5.92 66.8 19.6 6.21 134.2 #1.7%
CAB 16-QAM)
Y 5.80 67.5 20.4 130.1
4 6.23 67.9 20.4 147.0
10168- | LTE-FDD (SC-FDMA,50% RB, 1.4 MHz, | x | 6.38 67.0 20.0 679 | 1348 | #1.9%
CAB 64-QAM)
Y 6.25 67.7 20.8 120.5
Z 6.70 68.1 20.8 146.8
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 5.00 66.5 194 5.73 147.6 1.4 %
CAB QPSK)
Y 4.93 67.4 20.4 142.9
Z 5.05 66.7 19.8 134.0
10170- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 5.79 67.8 20.4 6.52 1480 | +1.7%
CAB 16-QAM)
Y 5.57 68.1 211 141.2
Z 5.86 68.0 20.7 134.6
10171- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 5.79 67.9 20.4 6.49 148.0 1.7 %
AAB 64-QAM)
Y 5.58 68.3 21.2 141.0
z 5.84 67.9 20.7 135.8
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 4.99 66.5 19.4 5.72 1470 | 1.4 %
CAB QPSK)
Y 4.93 67.4 204 142.3
Z 5.05 66.7 19.8 134.1
10176- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.79 67.8 20.4 6.52 148.0 +1.7 %
CAB 16-QAM)
Y 5.58 68.1 21.1 1411
Z 5.84 67.8 20.7 134.3
10177- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X 4.99 66.5 194 573 146.6 +1.7 %
CAD QPSK)
Y 4.93 67.4 20.4 142.6
z 5.06 66.7 19.8 134.1
10178- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- X 5.80 67.8 204 6.52 147.7 1.7 %
CAB QAM)
Y 5.59 68.2 211 1411
Z 5.84 67.8 20.6 133.7
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10179- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 583 68.0 20.6 6.50 148.0 $.7%
CAB 64-QAM)

Y 5.58 68.2 21.1 141.3

z 5.85 68.0 20.7 134.7
10180- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64- X 5.80 67.9 20.4 6.50 148.0 1.7 %
CAB QAM)

Y 5.60 68.3 21.2 141.4

Z 5.85 67.9 20.7 134.4
10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 4.98 66.5 19.4 572 147.1 1.4 %
CAB QPSK)

Y 4.93 67.4 20.4 142.7

Z 5.02 66.6 19.7 133.7
10182- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 5.81 67.9 205 6.52 148.3 1.7 %
CAB 16-QAM)

Y 5.59 68.2 21.1 141.9

z 5.83 67.8 20.6 134.0
10183- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 579 67.8 20.4 6.50 147.6 +$1.7%
AAA 64-QAM)

Y 5.58 68.2 21.1 142.1

z 5.83 67.8 20.6 134.5
10184- LTE-FDD (SC-FDMA, 1 RB, 3 MHz, X 5.00 66.6 19.4 573 147.3 +1.4 %
CAB QPSK)

Y 4.95 67.4 204 143.6

Z 5.03 66.6 19.7 133.5
10185- LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16- | X 5.79 67.8 20.4 6.51 147.8 1.7 %
CAB QAM)

Y 5.60 68.2 21.2 142.3

Z 5.83 67.8 20.6 133.9
10186- LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 64- | X 5.81 67.9 20.5 6.50 148.0 1.7 %
AAB QAM)

Y 5.60 68.3 21.1 1424

_ _ z 5.86 68.0 20.7 135.5

10187- LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X 5.00 66.6 19.5 5.73 147.0 +#1.4%
CAB QPSK)

Y 4.94 67.4 204 143.7

z 5.06 66.7 19.8 134.4
10188- LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X 5.80 67.8 20.5 6.52 147.6 +1.9%
CAB 16-QAM)

Y 5.60 68.2 21.1 142.6

Z 5.85 67.8 20.7 134.3
10189- LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X 5.81 67.9 20.5 6.50 148.0 1.9 %
AAB 64-QAM)

Y 5.60 68.2 21.1 142.9

Z 5.85 67.9 20.7 135.6
10193- IEEE 802.11n (HT Greenfield, 6.5 Mbps, | X 9.87 68.5 211 8.09 133.0 +25%
CAA BPSK)

Y 9.82 68.9 216 129.5

Z 10.22 69.3 21.7 146.8
10194- IEEE 802.11n {HT Greenfield, 39 Mbps, X 9.96 68.7 21.2 B.12 135.0 2.5 %
CAA 16-QAM)

Y 9.91 69.1 21.7 131.8

Y4 10.26 69.4 21.8 148.7
10195- IEEE 802.11n (HT Greenfield, 65 Mbps, X 10.11 68.9 214 8.21 136.5 $25%
CAA 64-QAM)

Y 9.92 68.8 216 132.7

z 10.41 69.6 21.9 149.8
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 9.91 68.6 21.2 8.10 135.0 +2.5%
CAA BPSK)

Y 9.74 68.6 21.4 131.1

Zz 10.23 69.4 21.7 149.1
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10197- |EEE 802.11n (HT Mixed, 39 Mbps, 16- X 9.97 68.7 21.2 8.13 135.5 +25%
CAA QAM)

Y 9.86 68.9 21.6 132.8
z 10.30 69.5 21.8 149.9
10198- |EEE 802.11n (HT Mixed, 65 Mbps, 64- X 10.18 69.0 21.5 8.28 136.5 +2.2%
CAA QAM)
Y 10.01 69.0 21.7 133.4
Y4 9.98 68.3 21.2 123.7
10219- IEEE 802.11n (HT Mixed, 7.2 Mbps, X 9.79 68.5 211 8.03 134.3 2.7 %
CAA BPSK])
Y 9.67 68.7 21.4 131.7
Z 10.05 69.1 21.5 149.2
10220- IEEE 802.11n (HT Mixed, 43.3 Mbps, 16- | X 9.98 68.7 21.3 813 135.9 +22%
CAA QAM)
Y 9.85 68.8 215 133.1
_ Z 9.92 68.5 21.2 1234
10221- IEEE 802.11n (HT Mixed, 72.2 Mbps, 64- | X 10.17 68.9 21.4 8.27 136.5 22%
CAA QAM}
Y 10.03 69.0 21.7 134.2
Z 10.01 68.4 21.2 124.6
10222- IEEE 802.11n (HT Mixed, 15 Mbps, X 10.24 69.0 21.3 8.06 141.0 +22%
CAA BPSK)
Y 10.21 69.2 21.6 1394
r4 10.09 68.5 211 128.8
10223- IEEE 802.11n (HT Mixed, 90 Mbps, 16- X 10.86 69.7 21.9 8.48 146.1 +25%
CAA QAM)
Y 10.79 69.8 221 143.7
4 10.67 69.1 21.6 133.7
10224- IEEE 802.11n (HT Mixed, 150 Mbps, 64- X 10.25 69.1 21.3 8.08 140.7 +22%
CAA QAM)
Y 10.21 69.2 216 139.2
g 10.08 68.5 21.1 1285
10297- LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | x 6.10 66.1 19.0 5.81 126.0 +1.4 %
AAA QPSK)
Y 6.43 67.8 20.3 149.8
Z 6.41 67.3 19.8 139.5
10298- LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X 5.66 66.1 19.1 572 139.4 +1.4 %
AAA QPSK)
Y 5.66 66.9 19.9 138.4
Z 5.73 66.3 19.3 130.2
10299- | LTE-FDD (SC-FDMA,50% RB,3MHz, | X | 6.67 67.3 199 | 639 | 1452 | +1.7%
AAA 16-QAM)
Y 6.56 67.8 20.5 142.3
_ Z 6.69 67.3 20.0 134.0
10300- | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X | 686 67.4 20.1 660 | 1443 | £1.7%
AAA 64-QAM)
Y 6.75 68.0 20.7 142.9
Z 6.91 67.5 20.2 134.8
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.65 66.6 19.3 6.06 129.1 #+1.7%
AAA MHz, QPSK)
Y 6.73 67.4 20.1 128.2
y4 7.00 67.9 20.2 143.1
10315- |EEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 253 65.9 17.0 1.7 136.4 +0.7 %
AAA Mbps, 96pc duty cycle)
Y 3.41 73.0 21.4 135.7
z 3.03 69.8 19.4 149.3
10316- IEEE 802.11g WiFi 2.4 GHz (ERP- x 10.12 68.8 21.5 8.36 134.2 $#22%
AAA OFDM, 6 Mbps, 96pc duty cycle)
Y 10.03 69.2 219 130.1
Z | 10.06 68.6 21.5 122.4
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10415- |EEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 2.33 65.2 16.6 1.54 137.1 0.7 %
AAA Mbps, 99pc duty cycle)

Y 3.11 71.7 20.8 137.0
r4 2.76 68.8 19.0 127.4
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 9.99 68.7 213 8.23 133.7 +25%
AAA OFDM, 6 Mbps. 99pc duly cycle)
Y 9.92 69.0 21.8 130.4
Z 10.32 69.5 21.9 149.8
10418- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 9.87 68.6 21.3 8.14 133.6 +25%
AAA OFDM, 6 Mbps, 99pc duly cycle, Long
preambule)
Y 9.78 68.9 21.7 129.5
Z 10.24 69.6 21.9 149.1
10419- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 9.99 68.8 214 8.19 134.9 +2.2%
AAA OFDM, 6 Mbps, 99pc duty cycle, Short
preambule)
Y 9.81 68.8 21.6 130.3
Z 9.81 68.2 21.1 122.9

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%.

A The uncertainties of NormX,Y,Z do not affect the E'-flellf.‘ uncertainty inside TSL (see Pages 11 and 12).

® Numerical linearization p ter: inty nol requited.

€ 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:3301

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) Paﬁ:llﬁil:i:y‘ co?g.:)twm ConvF X | ConvFY | ConvFZ | Alpha® "(’n‘,’r‘.ﬂ‘f ?kr:g)
150 52.3 0.76 7.37 7.37 7.37 0.06 1.20 +13.3%
220 49.0 0.81 7.38 7.38 7.38 0.08 1.20 £13.3%
300 45.3 0.87 7.67 7.67 7.67 0.18 1.30 +13.3%
450 435 0.87 6.74 6.74 6.74 0.19 2.05 +13.3%
750 41.9 0.89 6.53 6.53 6.53 0.34 1.79 +120%
900 41.5 0.97 6.23 6.23 6.23 0.32 1.85 +12.0%
1810 40.0 1.40 5.04 5.04 5.04 0.74 121 +12.0%
1950 40.0 1.40 4.87 4.87 4.87 0.75 1.24 +12.0%
2300 39.5 1.67 4.75 4.75 4.75 0.80 1.21 £12.0%

2450 39.2 1.80 4.49 4.49 4.49 0.72 1.31 +12.0%
2600 39.0 1.96 4.34 4.34 4.34 0.80 1.26 +12.0%
3500 37.9 2.91 4.29 4.29 4.29 1.00 1.13 +13.1%
3700 37.7 3.12 4.11 4.11 4.1 1.00 1.11 +13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else il 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. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

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 to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target lissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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ES3DV3- SN:3301 September 24, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3301

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) € paﬁﬂ&F Corgg;:nc;lrvlly ConvFX | ConvFY | ConvFZ | Alpha® D::apmﬁ 'E,klczl)
150 61.9 0.80 7.03 7.03 7.03 0.08 1.30 | $133%
220 60.2 0.86 7.46 7.46 7.46 0.08 120 | +133%
300 58.2 0.92 7.06 7.06 7.06 0.10 150 | +13.3%
450 56.7 0.94 7.10 7.10 7.10 0.1 120 | +133%
750 55.5 0.96 6.15 6.15 6.15 0.60 1.36 | $12.0%
900 55.0 1.05 6.00 6.00 6.00 0.45 158 | +12.0%
1810 53.3 1.52 4.79 4.79 4.79 0.80 122 | £120%

1950 53.3 1.52 4.83 4.83 4.83 0.48 174 | £12.0%
2300 52.9 1.81 4.48 4.48 4.48 0.70 1.25 +12.0%
2450 52.7 1.95 4.31 4.31 4.31 0.80 116 | £12.0%
2600 52.5 2.16 4.15 4.15 4.15 0.64 092 | +120%
3500 51.3 3.31 3.64 3.64 3.64 1.00 132 | £131%
3700 51.0 3.55 3.56 3.56 3.56 1.00 128 | £131%

© Frequency validity above 300 MHz 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. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to £ 110 MHz.

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 paramelers (e and o) is restricted to  5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants thal the remaining deviation due to the boundary effect after compensation is
always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: ES3-3301_Sep14 Page 12 of 17
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ES30DWVE- SN:3301 Septembar 24, 2014

Frequency Response of E-Field
(TEM-Cell:ifii10 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 5.3% (k=2)
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ES300V3- Sh3301

Report ID: P2311-EME-00004

Seplember 24, 2014
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Uncertainty of Axial Isotropy Asseasment: £ 0,5% (k=2)
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ES30W3- SN:3301 Saplembar 24, 2014

Conversion Factor Assessment
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Uncertainty of Spherical leotrapy Assesamant: £ 2.6% (k=2)
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ES3DV3- SN:3301 September 24, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3301

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -711.6
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 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 2mm
Certificate No: ES3-3301_Sep14 Page 17 of 17
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of

. Sohweizerischer Kalibriordionet
Sc:hm!d & E‘ar’mer g Service aulsse d'dtalonnoge
Engineering AG Servizio svizzero di taratura

Zoughnussirase 33, 5004 Zurich, Switzerland S swiss Calibration Sorvica

Accrwdded by tho Swiss Accreainion Service [SAS) Accreditation Mo.: SCS 108
The Swisa Acereditotion Service is one of the signatorias Lo the EA
Multitsteral Agroament for the recognilion of calibration cerifieates

client  Motorola EME Cortificata No: DO00V2-085_Feb14
CALIBRATION CERTIFICATE

Ciject D002 - SN! 085

Cilibeatian procedure(s) QA CAL-05.v8

Calibration procadure for dipole validation kits above 700 MHz

Caltintian et February 12, 2014

Tres calibeatan conificila documodnts 1he Waceability 1o national standards, which reafse T plvysical umils of messursnonis (S
The mitnsuremants arid ihe imcosiingies weh confidence probibiliy ate ghen on t Tallowing pages and are part of the cedificato

Al CHltALCNS N Boan conducted & the closad labomiory dacility: sovissrmant ompemtung (22« 3)°C and hrmishy < 705

Catbeatian Equipment used (MATE oifical lor catsralion)

Primeary Standiads [[=X] Cal D (Cortiicato Mo.j Schadulsd CaMmation

Power mater EFM-4424 GRIT4ADTOY 020110 (Mo 247-00827) Oci-14

Peorwar sonsor HP B281A USAran2Ha 08-0et-13 (No. 2E7-04627) Qet-14

Power sensor HP BA81A WY4 1092317 OOt 3 (Mo 207.01828) Oet-14

RAdenonco 20 0B Alomsator S, 5058 (20K) Da-Ape-13 (Mo, P10 738} Ape-14

Typie N mismilch combination SN 50473/ (8327 DA-Ape-13 [No, 287-0173%) Agr1d

Arlarancs Probe ERIDVE S An05 A0-Dese- 14 (Mo, ES5-2205 Deet i) Dec-14

DAE4 Sed 601 26-Ape-13 (Na. DAEA-801 _ Aprid) Agie-1a

Secondary Standands oe Chiscik e (in hous) Schatulng Chadk

FF ganeraior RES SMT-D5 150005 D-Aug-00 I house check Oct-13) In o chack: Odt-16

Medwork Analyzer HP 8753E LS5V 390585 54206 18-0-01 (i howse Check Dct-13) n houss chack: Ocl-14
M Funciion Srpnaruns

alibenlod ty: Juten Kastratl Laboatory Techician Q{ (C:———-
Apeosn by: Hatin Posie Tochinsanl Manngi ?w

Issunkch, Fathuary 12, 2014

This calibration cartficabe shall nol be roproduced oxcod in lull wikhaut writlen appooval of the infaratony

Ceertilicate No; D900V2-085 Fabld Fage Tol B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.12 Page 51 of 59



FCC ID: AZA89FT7063 / IC: 109U-89FT7063 Report ID: P2311-EME-00004

Calibration Laboratory of R

_ SN/ z}_ gﬂls\ss S Schweizerischer Kalibrierdienst
Schmid & Partner ;ﬁ G Service suisse diétalonnage
Engineering AG =S o] =z Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ! ’/.'f;\l\"\e </QRP‘,‘ S swiss Calibration Service
frbulnhy
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

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

connector.

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

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%.

Certificate No: D900V2-085_Feb14 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

Report ID: P2311-EME-00004

DASY Version DASY5 V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.97 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 404+6% 0.95 mho/m+6 %
Head TSL temperature change during test <0.5°C ——— —-es
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.58 W/kg
SAR for nominal Head TSL parameters normalized to 1W 10.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.65 W/kg
SAR for nominal Head TSL parameters normalized to 1W 6.66 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.0 1.05 mho/m
Measured Body TSL parameters (22.0+0.2)°C 539+6% 1.03 mho/m £ 6 %
Body TSL temperature change during test <05°C — e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.58 W/kg
SAR for nominal Body TSL parameters normalized to 1W 10.4 W/kg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.66 W/kg
SAR for nominal Body TSL parameters normalized to 1W 6.70 W/kg £ 16.5 % (k=2)

Certificate No: D900V2-085_Feb14
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 51.8Q+09jQ
Return Loss -34.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 471 Q-0.7Q

Return Loss -30.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.391 ns j

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 20, 2000

Certificate No: D900V2-085_Feb14 Page 4 of 8
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DASYS Validation Report for Head TSL

Date; 11.02.2004
Test Laboratory: SPEAC, Zunch, Switzerland
DUT: Dipole 900 MITz; Type: DYDY 2; Serial: DYODYZ - SN: D45

Communication System: UIT 0 - CW; Frequency: 900 MHz

Medium parameters used: { = 900 MHz; 6 = (.95 S/m; & = 40.4; p = 1000 kg/m”
Phantem section: Flat Section

Measurement Standord: DASYS (IEEREAEC/ANST C63.19-2007)

DASY 52 Configuration:
= Probe: ES3ADV3 - SN3205; ConvF(6.09, 5.09, 6.04); Calibraied: 30.12.2013;
= Sensor-Surface: 3mm (Mechameal Surface Detection)
o Electronics: DAES SO 1 Calibeawed: 25.04.2013
= Phantom: Flat Phantom 4.91; Type: QDOOOP4YAA; Serial: 100]
» DASYS52 5287011375 SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube ()
Measurement grid: dx=5mm, dy=5mm, dv=3mm

Reference Vilue = 58223 Vi Power Drift = 0.02 dB
Peak SAR (exirapolaied) = 3.91 Wikg

SAR(] g) = 2.58 Wike: SAR(10 ) = 1.65 W/kg
Maximum value of SAR (measured) = 3.01 Wike

“REA0

1500

DdB =301 Wike =479 dBW/kg

Conificate Mo: DOOOVE-0BS _Fabid Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drvtes: 120220014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 900 MITz; Type: DHOOV2; Serial: DYOOVI - SN: 085

Comeuunidation System: UID O- CW; Frequeney: 900 Mz

Medium parameters used: [ =900 MHz; o= 103 81 & = 53.9; p = 1000 ka/m
Phantom section; Flut Section

Medsurement Standuard: DASY S (IEEEAECIANS] CHI19-2007)

DASYS2 Configuration:
o Probe: ES3DVE - SNI205; ConvF(5.08, 398, 5.98); Calibrared: 30.12,2013;
«  Sensor-Surface; Irm (Mechanical Surfice Detection)
o Clectronics: DAES Soo0 ; Calibrued: 25.04.2013
o Phantoni: Flat Phantom 4915 Type: QDOUOIPAYAAL Serial: 1001

= DASYSISXLETIETE SEMCAD X 1461007 164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7/Cube 0:
Measurement grd: dx=Smm. dv=Smm. dz=5mm

Reference Value = 560,048 Vim: Power Drift = (LO0 B

Peak SAR fextrupolated) = 3.84 W/ks

SAR( gh = 2.58 Wikg; SAR(ID g) = 1.66 W/kg

Muxinuan vidueof SAR (measuned) = 301 Wikg

OdB = 3.01 Wikg =479 dBW/ky

Cenilicate Mo DEOIVE-085 Fab14d Pogo 7ol &
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Impedance Measurement Plot for Body TSL
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Dipole Data

The table below includes dipole impedance and return loss measurement data measured by
Motorola Solutions” EME lab. The results meet the requirements stated in KDB 865664.

Dipole 900-085 Head Bod
Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured Q iQ dB Q i dB
2/26/2014 52.81 -1.09 -30.59 51.56 1.34 -33.88
2/25/2015 52.64 -3.19 -27.79 50.90 3.44 -29.10
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