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DECLARATION OF COMPLIANCE SAR ASSESSMENT Part 1 of 2

Motorola Solutions Inc. Date of Report: 08/12/2016
EME Test Laboratory Report Revision: A
Motorola Solutions Malaysia Sdn Bhd (Innoplex)
Plot 2A, Medan Bayan Lepas,
Mukim 12 SWD 11900 Bayan Lepas Penang, Malaysia.

Responsible Engineer: Chang Chi Chern (EME Engineer)
Report Author: Chang Chi Chern (EME Engineer)
Date/s Tested: 8/3/2016 — 8/12/2016

Manufacturer: Vertex Standard LMR, Inc.

DUT Description: Handheld Portable - EVX-261-D0-5 136-174 MHz 5W
Test TX mode(s): CW (PTT)

Max. Power output: 5.5W

Nominal Power: 5.0W

Tx Frequency Bands: LMR 136-174 MHz

Signaling type: FM and TDMA

Model(s) Tested: EVX-261-D0-5

Model(s) Certified: EVX-261-D0-5

Serial Number(s): 2A61030011 and 2A61030009
Classification: Occupational/Controlled

FCC ID: AXI11373020 ; LMR 150.8-173.4 MHz

This report contains results that are immaterial for FCC equipment approval, which are
clearly identified.

10239A-11373020; This report contains results that are immaterial for IC equipment
approval, which are clearly identified.

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.

| attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. This reporting format is consistent with
the suggested guidelines of the TIA TSB-150 December 2004. The results and statements contained in this report pertain only to the device(s)
evaluated.
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FCC ID: AXI111373020/ I1C: 10239A-11373020

1.0 Introduction

Report ID: P5129-EME-00003

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 EVX-261-D0-5. This device is classified as

Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
_ Frequency band Max Calc at Body (W/kg) Max Calc at Face (W/kg)
Equipment Class (MH2)
1g-SAR 10g-SAR 1g-SAR 10g-SAR
TNF 15081734 2.48 1.73 1.39 1.06
MHz
Simultaneous Results NA NA NA NA

3.0 Abbreviations / Definitions

CNR: Calibration Not Required
CW: Continuous Wave

DSP: Digital Signal Processor
DUT: Device Under Test
EME: Electromagnetic Energy
FM: Frequency Modulation
LMR: Land Mobile Radio
NA: Not Applicable

NiMH: Nickel Metal Hydride
PTT: Push to Talk

RF: Radio Frequency

RSM: Remote Speaker Microphone

SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access
TNF: Licensed Non-Broadcast Transmitter Held to Face
4FSK: 4 Level Frequency Shift Keying

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18
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4.0

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)

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

IEEE 1528 (2013), 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 (2015), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

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

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

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).

FCC KDB - 643646 D01 SAR Test for PTT Radios v01r03

FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
FCC KDB - 865664 D02 RF Exposure Reporting v01r02

FCC KDB - 447498 D01 General RF Exposure Guidance v06
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50 SAR Limits

Table 2
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS 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-q) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-q) 2.0 10.0

6.0 Description of Device Under Test (DUT)

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

This radio contains transmit and receive circuitry for digital two way radio communications.
The modulation scheme used for digital two-way radio communications is 4 Level
Frequency Shift Keying (4FSK) and Time Division Multiple Access (TDMA).

4FSK is a modulation technique that transmits information by altering the frequency of the
carrier frequency (RF) signal. Data is converted into complex symbols, which alter the RF
signal and transmit the information. When the signal is received, the change in frequency is
converted back into symbols and then into the original data. The system can accommodate
2-voice channels in a standard 12.5 kHz channel as used in two-way radio.

TDMA is used to allocate portions of the RF signal by dividing time into two slots.

Time allocation enables independent units to transmit voice information without
interference from each other. Transmission from a radio or base station is accommodated in
time-slot lengths of 30 milliseconds and frame lengths of 60 milliseconds.

The 4FSK TDMA modulation technique requires sophisticated algorithms and a digital
signal processor (DSP) to perform voice compressions/decompressions and RF
modulation/demodulation. This device is intended to be used with a maximum duty cycle of
50%

Table 3 below summarizes the technologies, bands, maximum duty cycles and maximum
output powers. Maximum output powers are defined as upper limit of the production line
final test station.

Table 3
Technology Band (MHz) Transmission Duty Cycle (%) Max Power (W)
LMR 136-174 FM / TDMA *50 / *25 5.50

Note - * includes 50% PTT operation
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The intended operating positions are “at the face” with the DUT at least 2.5cm from the
mouth, and “at the body” by means of the offered body worn accessories. Body worn audio
and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio.

7.0 Optional Accessories and Test Criteria

This device is offered with optional accessories. 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 optional removable antennas offered for this product. The table below lists its

description.
Table 4
Antenna
Models Description Sl el Tested
ATV-6XL Whip Antenna (Untuned), 135-174 MHz, -4.3 dBd Yes Yes
ATV-8A Whip Antenna, 134-151 MHz, -4.3 dBd Yes Yes
ATV-8B Whip Antenna, 150-163 MHz, -4.3 dBd Yes Yes
ATV-8C Whip Antenna, 161-174 MHz, -4.3 dBd Yes Yes

7.2 Batteries

There are three batteries offered for this product. The Table below lists their
descriptions.

Table 5
Battery Models Description SR Tested Comments
for test
Default battery for
FNB-V133LI-UNI Standard 1380mAh Yes Yes body testing
Default battery for
FNB-V134LI-UNI High Capacity 2300mAh Yes Yes face testing
FNB-V136-UNI Ni-MH 1200mAh Yes Yes
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7.3 Body worn Accessories

All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.

Table 6
Body worn " Selected
Models Description for test Tested Comments
Clip-20 Belt Clip Yes Yes

Compatible with battery

LCC-261 Leather Case, Belt Loop Yes Yes FNB-V133LI-UNI only

Compatible with batteries
FNB-V134LI-UNI and

LCC-261H Leather Case, Belt Loop Yes Yes FNB-V136-UNI only
Compatible with battery
LCC-261S Leather Case, Swivel belt loop Yes Yes FNB-V133LI-UNI only

Compatible with batteries
FNB-V134LI-UNI and
LCC-261SH Leather Case, Swivel belt loop Yes Yes FNB-V136-UNI only

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 7
Audio Acc. Selected
Models Description for test | Tested Comments
MH-360S Compact speaker microphone Yes Yes Default Audio
MH-100 Earpiece for RSM Yes *No Tested with MH-66A4B
MH-66A4B Noise cancelling speaker microphone Yes *No Tested with MH-100
MH-101A4B Single Wire Surveillance Kit Yes *No
MH-102A4B 2-Wire Surveillance Kit Yes *No
MH-103A4B 3-Wire Surveillance Kit Yes *No
MH-201A4B Heavy duty headset Yes *No
MH-37A4B-1 Earpiece microphone Yes *No
VH-150B Vox over the headset Yes *No
MH-450S Speaker microphone No No By similarity to MH-360S
VH-150A Vox over the headset No No By similarity to VH-150B

Note: * SAR < 4.0 W/Kg, test not required as per KDB 643646 DO1.
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.8.2.969 DAE4 EEX?.?QQ‘)‘
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 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 9
Phantom
Dimensions Material Support Loss
Material LXxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =35, 280175175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gZ’;“ _ | Human Model | /-2(;TerTSn | wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=4+-1, | 600x400x190
Loss Tangent =
<0.05
8.3  Description of Simulated Tissue

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18

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 10. 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 10

150MHz
Ingredients Head | Body
Sugar 55.4 | 49.7

Diacetin 0 0

De ionized -

Water 38.35 | 46.20
Salt 5.15 | 3.00
HEC 1.00 | 1.00
Bact. 0.10 | 0.10

Page 10 of 49
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9.0  Additional Test Equipment

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

Table 11
Model Calibration

Equipment Type Number Serial Number Date Calibration Due Date
Speag Probe EX3DV4 3612 7/11/2016 7/11/2017
Speag DAE DAE4 684 4/29/2016 4/29/2017
Signal ggggﬁf%gﬁgm ESG E4438C MY47272101 8/12/2014 8/12/2016

Amplifier 10WD1000 28782 NCR NCR

Power Meter E4418B MY45101014 11/4/2015 11/4/2017
Power Meter E4419B MY40330364 5/29/2015 5/29/2017
Power Meter E4418B MY45100911 5/29/2015 5/29/2017
Power Sensor (With 30dB Pad) 8482B MY41090719 6/15/2016 6/15/2017
Power Sensor (With 30dB Pad) 8482B 2703A04641 6/15/2016 6/15/2017
Power Sensor (With 30dB Pad) 8481B MY41091170 11/11/2015 11/11/2016
Bi-directional Coupler 3020A 41931 7/15/2016 7/15/2017
Thermometer HH806AU 080307 4/8/2016 4/8/2017
Temperature Probe 80PK-22 8766 8/21/2015 8/21/2016
Dickson Temperature Recorder TM320 12253047 11/19/2015 11/19/2016
Dielectric Assessment Kit DAK-12 1051 3/8/2016 3/8/2017
Network Analyzer E5071B MY42403147 11/6/2015 11/6/2016
Speag Dipole CLA150 4016 12/3/2014 12/3/2016

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.

Table12
Dates Probe Ca_libration Probe Me;;;larﬁ?et'l;sssue Validation
Point SN s | cr Sensitivity | Linearity | Isotropy
CW
7/20/2016 Body 150 3612 0.81 58.9 Pass Pass Pass
7/20/2016 Head 150 0.78 51.6 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 13
System Check [System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VIR UM | DIEES [ie EEiel s (Wikg) Measured normalized to 1W Date
(Wikg) (W/kg)
4.00 4.00 8/3/2016
4.08 4.08 8/4/2016
FCC Body 3.83 +/- 10% 4.21 4.21 8/5/2016
SPEAG CLA150/ 4.10 4.10 8/8/2016
3612
4016 4.06 4.06 8/12/2016
3.81 3.81 8/5/2016
IEEE/IEC Head 3.76 +/- 10%
3.85 3.85 8/12/2016
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 14
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.79 62.3 0.79 59.6 8/8/2016
FCC Bod
136 Y| ©75083) (59.1-65.4) 0.80 50.7 | 811212016
IEEE/ 0.75 53.0
IEC Head (0.71-0.79) (50.3-55.6) 0.77 °15 8/12/2016
0.79 62.2 0.79 59.6 8/8/2016
FCC Bod
140 Y| ©75083) (50.0-65.3) 0.80 505 | 8/1212016
IEEE/ 0.75 52.8
IEC Head (0.72-0.79) (50.1-55.4) 0.78 513 8/12/2016
0.80 62.1 0.79 59.4 8/8/2016
FCC Bod
144 Y| (76084 (58.9-65.2) 0.81 505 | 8/1212016
IEEE/ 0.76 52.6
IEC Head (0.72-0.79) (49.9-55.2) 0.78 °11 8/12/2016
0.80 62.0 0.79 59.4 8/8/2016
FCC Bod
147 Y| (76084 (58.9-65.1) 0.81 504 | 8/1212016
IEEE/ 0.76 52.4
IEC Head (0.72-0.80) (49.8-55.1) 0.78 51.0 8/12/2016
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Table 14 (Continued)

Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.82 59.3 8/3/2016
0.80 619 0.80 59.2 8/4/2016
FCC Body (0.76-0.84) (58.8-65.0) 0.77 58.9 8/5/2016
150 0.80 59.4 8/8/2016
0.81 59.3 8/12/2016
IEEE/ 0.76 52.3 0.78 51.1 8/5/2016
IEC Head (0.72-0.80) (49.6-54.9) 0.78 50.9 8/12/2016
0.80 61.9 0.82 59.3 8/3/2016
FCC Bod
151 Y| (076084 (58.8-65.0) 0.80 502 | 8/4/2016
IEEE/ 0.76 52.3
IEC Head (0.72-0.80) (49.6-54.9) 0.78 51.0 8/5/2016
IEEE/ 0.77 51.9
158 IEC Head (0.73-0.80) (49.3-54.5) 0.79 508 8/5/2016
081 616 0.82 59.0 8/3/2016
163 FCC Body (0.77-0.85) (58.5-64.7) 0.80 58.9 8/4/2016
0.78 58.6 8/5/2016
082 613 0.83 58.8 8/3/2016
FCC Body (0.78-0.86) (58.3-64.4) 0.81 58.7 8/4/2016
173 0.79 58.3 8/5/2016
IEEE/ 0.78 51.2
IEC Head (0.74-0.82) (48.7-53.8) 0.80 502 8/5/2016

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 15
Target Measured
Range: 18.9 —24.3°C
Ambient Temperature 18-25°C Avg. 21.7°C
Range: 20.0-22.0°C
Tissue Temperature NA Avg. 20.6°C

Relative humidity target range is a recommended target

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF contaminants that could possibly affect the test results. If such unwanted signals
are discovered the SAR scans are repeated.
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12.0 DUT Test Setup and Methodology

12.1 Measurements

Report ID: P5129-EME-00003

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.

Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 541 mm %-6-In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

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

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

Maximum area scan spatial resolution: AxArea, AyArea

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

<5mm

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18
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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.

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front sides separated 2.5cm from the
phantom.

12.4 DUT Test Channels

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

N, =2*roundup[10* (f;y, — fio,)/ f1+1
Where
N¢ = Number of channels
Fnigh = Upper channel
Fiow = Lower channel
F. = Center channel

125 SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
19-SAR” and “Max Calc.10g-SAR” in the data Tables is determined by scaling the
measured SAR to account for power leveling variations and drift. Appendix F
includes a shortened scan to justify SAR scaling for drift. 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 1 .

P—maX«DC
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/kQ)

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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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.

12.6 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.

13.0 DUT Test Data

13.1 LMR assessments at the Body for 150.8-173.4MHz band

Battery FNB-V133LI-UNI was selected as the default battery for assessments at the
Body because it is the thinnest 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 (150.8-173.4 MHz) which are listed
in Table 17. 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 17
Test Freq (MHz) Power (W)
150.800 5.45
158.300 5.47
161.000 5.46
163.000 5.48
165.900 5.45
173.400 5.49

Assessments at the Body with Body worn Clip-20

DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Optional batteries were tested per the requirements of
KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.
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Table 18

Max
Meas. | Calc. Max
Init | SAR | Meas. 10g- 1g- Calc.
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR | SAR |10g-SAR

Antenna Battery Accessory | Accessory |  (MHz) (W) | (dB) | (W/kg) | (W/kg) [(W/kg)| (W/kg) Run#
ATV-8A FNB-L\J/’\}I33LI- CLIP-20 | MH-360S | 150.800 | 5.49 |-0.46 | 2.910 | 1.950 | 1.62 1.09 FIE-AB-160803-02
150.800
ATV-8B FNB'L\J/,\}EBLI' CLIP-20 | MH-360S | 158.300
163.000 | 5.50 |-0.43| 4.490 | 3.130 | 2.48 1.73 AZ-AB-160803-07
161.000
ATV-8C FNB'L\J/,\}EBLI' CLIP-20 | MH-360S | 165.900
173.400 | 549 [-0.60| 2.780 | 1.990 | 1.60 1.14 AZ-AB-160803-05
150.800
ATV-6xL |[TNBVISSLE ¢ 16 50 | MH-360s 158.300
UNI 165.900

173.400 | 550 |-1.05| 2.240 | 1.610 | 1.43 1.03 AZ-AB-160803-06

Assessment of Additional Batteries

ATV-8B FNB-L\J/I\TEA'LI- CLIP-20 | MH-360S | 163.000 | 5.48 |-0.32 | 3.740 | 2.600 | 2.02 1.40 AZ-AB-160803-08
FNB-V136-
ATV-8B UNI CLIP-20 | MH-360S | 163.000 | 5.50 |-0.47 | 3.770 | 2.480 | 2.10 1.38 AZ-AB-160803-09

Assessments at the Body with Body worn LCC-261

DUT assessment with offered antennas, default battery and, optional body worn
accessory per KDB 643646. Refer to Table 17 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 19
Max
Meas. | Calc. Max
Init | SAR | Meas. 10g- 1g9- Calc.
Carry Cable Test Freq | Pwr | Drift [1g-SAR| SAR | SAR [10g-SAR
Antenna Battery Accessory | Accessory |  (MHz) (W) | (dB) | (WIkg) | (W/kg) |(WIkg)| (W/kg) Run#
ATV-8A FNBaﬁf3L" LCC-261 | MH-360S | 150.800 | 5.48 |-051| 2390 | 0771 | 1.35 | 044 | AZ-AB-160803-10
150.800
ATV-8B FNBaﬁf3L" LCC-261 | MH-360S | 158.300
163.000 | 5.45 |-0.38 | 1.880 | 1.320 | 1.04 0.73 | AZ-AB-160803-11
161.000
atvec |FNEASLE ) coan | MH-360S | 165900
173.400 | 5.50 |-0.99 | 1.530 | 1.100 | 0.96 0.69 | AZ-AB-160803-12
150.800
. . 158.300
ATV-6xL |TNBVISSLI Y 00061 | MH-3608
UNI 165.900
173.400 | 5.50 |-0.69 | 3.040 | 2.230 | 1.78 1.31 | AZ-AB-160803-13
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Assessments at the Body with Body worn LCC-261H

DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Only 1 optional battery was tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of
the highest results per Table (bolded) are presented in Appendix E.

Table 20
Max
Meas. | Calc. Max
Init | SAR | Meas. 10g- 1g- Calc.
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR | SAR |10g-SAR
Antenna Battery Accessory | Accessory |  (MHz) (W) | (dB) | (W/kg) | (W/kg) [(W/kg)| (W/kg) Run#
ATV-8A FNBG’,\}?"’"" LCC-261H | MH-360S | 150.800 | 5.47 |-057 | 1.840 | 1.230 | 1.05 | 0.71 | AZ-AB-160803-14
150.800
ATV-8B FNBG’,\}?“L" LCC-261H | MH-360S | 158.300
163.000 | 5.30 [-0.36 | 1.500 | 1.060 | 0.85 | 0.60 | FIE-AB-160804-02
161.000
ATV-8C FNBG’,\}?“L" LCC-261H | MH-360S | 165.900
173.400 | 5.47 |-056 | 1.260 | 0.910 | 0.72 | 052 | FIE-AB-160804-03
150.800
. . 158.300
ATV-6xL |TNBVIZALI) o o611 | MH-360S
UNI 165.900
173.400 | 5.49 [-0.92 | 2.530 | 1.860 | 1.57 1.15 | FIE-AB-160804-04
Assessment of Additional Batteries
FNB-V136- FIE(ARF)-AB-
ATV-6XL UNI LCC-261H | MH-360S | 173.400 | 5.44 |-0.66 | 2.430 | 1.810 | 1.43 1.07 16080405
Assessments at the Body with Body worn LCC-261S
DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Refer to Table 17 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
Table 21
Max
Meas. | Calc. Max
Init | SAR | Meas. 10g- 1g9- Calc.
Carry Cable Test Freq | Pwr | Drift [1g-SAR| SAR | SAR [10g-SAR
Antenna Battery Accessory | Accessory |  (MHz) (W) | (dB) | (WIkg) | (W/kg) |(WIkg)| (W/kg) Run#
ATV-8A FNBaﬁf3L" LCC-261S | MH-360S | 150.800 | 550 |-0.60 | 1.420 | 0577 | 0.82 | 033 | AZ-AB-160804-06
150.800
ATV-8B FNBaﬁf3L" LCC-261S | MH-360S | 158.300
163.000 | 5.49 [-0.55| 1.210 | 0558 | 0.69 | 0.32 | AZ-AB-160804-07
161.000
ATV-8C FNBaﬁf3L" LCC-261S | MH-360S | 165.900
173.400 | 550 [-0.35| 1.080 | 0.539 | 059 | 029 | AZ-AB-160804-08
150.800
. . 158.300
ATV-6XL | TNB-VISSLI o 9615 | MH-360S
UNI 165.900
173.400 | 550 [-0.95| 0509 | 0.251 | 0.32 | 0.16 | AZ-AB-160804-09
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Assessments at the Body with Body worn LCC-261SH
DUT assessment with offered antennas, default battery and, default body worn

accessory per KDB 643646. Only 1 optional battery was tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of
the highest results per Table (bolded) are presented in Appendix E.

Report ID: P5129-EME-00003

Table 22
Max
Meas. | Calc. Max
Init | SAR | Meas. 10g- 1g- Calc.
Carry Cable | TestFreq | Pwr | Drift [1g-SAR| SAR | SAR |10g-SAR
Antenna Battery Accessory |Accessory| (MHz) (W) | (dB) | (W/kg) | (W/kg) [(W/kg)| (W/kg) Run#
ATV-8A FNB-L\J/’&I34LI- LCC-261SH|MH-360S| 150.800 | 5.50 |-0.67 | 0.780 | 0.615 | 0.46 0.36 AZ-AB-160804-10
150.800
ATV-8B FNB-L\J/’\}I34LI- LCC-261SH|MH-360S| 158.300
163.000 | 5.48 |-0.43| 1.030 | 0.811 | 0.571 | 0.449 AZ-AB-160804-11
161.000
ATV-8C FNB-L\J/’\}I34LI- LCC-261SH|MH-360S| 165.900
173.400 | 550 |[-0.25| 1.070 | 0.842 | 0.567 | 0.446 AZ-AB-160804-12
150.800
- - 158.300
ATV-6XL FNB-V134LI LCC-261SH | MH-360S
UNI 165.900
173.400 | 5,50 |-0.93| 0.432 | 0.341 | 0.27 0.21 FIE-AB-160805-02
Assessment of Additional Batteries
FNB-V136-
ATV-8B UNI LCC-261SH|MH-360S| 163.000 | 5.49 |-0.51| 0.944 | 0.744 | 0.53 0.42 FIE-AB-160805-03

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 plots of the highest
results per Table (bolded) are presented in Appendix E.

13.2

LMR assessments at the Face for 150.8 — 173.4 MHz band

Battery FNB-V134LI-UNI was selected as the default battery for assessments at the
Face because it has the highest capacity (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 (150.8-173.4 MHz) which are listed
in Table 23. 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 23
Test Freq (MHz) Power (W)
150.800 5.44
158.300 5.45
161.000 5.47
163.000 5.45
165.900 5.48
173.400 5.50
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Report ID: P5129-EME-00003

DUT assessment with offered antennas, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Optional batteries were tested per the
requirements of KDB 643646. Refer to Table 23 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 24
Max
Meas. | Calc. Max
Init | SAR | Meas. 10g- 1g- Calc.
Carry Cable | TestFreq | Pwr | Drift |1g-SAR| SAR | SAR |10g-SAR
Antenna Battery Accessory |Accessory| (MHZz) (W) | (dB) | (Wikg) | (W/kg) [(W/kg)| (Wikg) Run#
FNB-V134LI- FIE(ARF)-FACE-
ATV-8A UNI None None 150.800 | 5.48 |-0.43| 1.290 | 0.987 | 0.71 | 055 160805.06
150.800
FNB-V134LI- FIE(ARF)-FACE-
ATV-8B UNI None None 158.300 | 5.47 |-0.60 | 1.070 | 0.820 | 0.62 | 0.47 16080507
163.000
161.000
ATV-8C FNB-L\J/’\}I34LI- None None 165.900
173.400 | 5.50 |-0.23 | 2.600 | 1.980 | 1.37 | 1.04 |AZ-FACE-160805-10
150.800
i ] 158.300
ATV-6XL FNB-V134LI None None
UNI 165.900
173.400 | 5.50 |-0.88 | 0.803 | 0.614 | 0.49 | 0.38 |AZ-FACE-160805-09
Assessment of Additional Batteries
FNB-V136-
ATV-8C UNI None None 173.400 | 550 |-0.34| 2350 | 1.800 | 1.27 | 097 |AZ-FACE-160805-11
ATV-8C FNBG’,\}?"" None None 173.400 | 5.48 |-0.40| 2520 | 1.930 | 1.39 | 1.06 |AZ-FACE-160805-12
13.3  Assessment for Industry Canada
Based on the assessment results for body and face per KDB 643646, additional tests
were required for Industry Canada frequency range (138-174 MHz). The overall
highest test configuration from 150.8-173.4 MHz band was repeated with test
frequencies 139.8 MHz, 143.5 MHz, and 147.3 MHz. SAR plots of the highest results
per Table (bolded) are presented in Appendix E.
Table 25
Max | Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 19- 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR | SAR SAR
Antenna Battery Accessory | Accessory (MHz) | (W) | (dB) | (W/Kkg) | (W/kg) | (W/kg) | (W/Kg) Run#
Body
139.800 [ 5.42 [ -0.38 [ 0.200 [ 0.119 [ 0.11 [ 0.07 [FIE-AB-160808-03
ATV-ga  |FNB-V133LI-
- UNI CLIP-20 | MH-360S | 143.500 | 5.48 | -0.39 | 1.070 | 0.641 | 0.59 | 0.35 |FIE-AB-160808-04
147.300 | 5.48 | -0.36 | 3.420 | 2200 | 1.86 | 1.20 |FIE-AB-160808-05
ENB-V133LI- 139.800 | 545 | -022 | 050 | 030 | 027 | 0.16 |AZ-AB-160812-14
ATV-6XL UNI CLIP-20 | MH-360S | 143.500 | 5.40 | -0.31 | 1.99 | 1.25 | 1.09 | 068 |AZ-AB-160812-15
147.300 | 5.44 | -052 | 1.91 | 126 | 1.09 | 0.72 |AZ-AB-160812-16
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Table 25 (Continued)

Report ID: P5129-EME-00003

Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 19- 10g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR| SAR | SAR SAR
Antenna Battery | Accessory | Accessory |  (MHz) (W) | (dB) | (Wikg) | (W/kg) |(WI/kg) | (W/kg) Run#
Face
ATV-BA ENB-V133LI- 139.800 5.39 | -0.28 | 1.060 0.814 0.58 0.44 | FIE-FACE-160812-06
UNI None None 143.500 5.32 | -0.25 | 1.210 0.932 0.66 0.51 | FIE-FACE-160812-07
147.300 5.40 | -0.44 | 1.720 1.330 0.97 0.75 | FIE-FACE-160812-08
139.800 5.43 | -0.37 | 1.020 0.798 0.56 0.44 | AZ-FACE-160812-10
ATV-6XL FNB'L\J/’&?3LI- None None 143.500 5.42 | -0.44 | 1.100 0.851 0.62 0.48 | AZ-FACE-160812-11
147.300 5.40 | -0.46 | 0.777 0.603 0.44 0.34 | AZ-FACE-160812-12
13.4  Assessment at outside FCC Part 90
Assessment of outside FCC Part 90 frequencies using the highest SAR configuration
for each band from above. SAR plots of the highest results per Table (bolded) are
presented in Appendix E.
Table 26
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 19- 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR | SAR SAR
Antenna Battery Accessory | Accessory (MHz) | (W) | (dB) | (W/Kkg) | (W/kg) | (W/kg) | (W/Kg) Run#
Body
ATV-8A FNB-V133LI-
UNI CLIP-20 MH-360S | 136.000 | 5.37 | -0.45 | 0.883 | 0.656 | 0.50 0.37 |FIE-AB-160808-02
FNB-V133LI-
ATV-6XL UNI CLIP-20 MH-360S | 136.000 | 5.43 | -0.79 | 0.344 | 0.257 | 0.21 0.16 | AZ-AB-160812-13
Face
atvga  |FNEVASSLEL None None | 136.000 | 542 | -039 | 0261 | 0202 | 0.4 | 01 |FEACEIE081
atv-ex PN AL None None | 136.000 | 530 | -051 | 0402 | 0314 | 023 | 0ag |AFFACEL008IZ
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13.6  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 F.

Table 27

Max Max
Meas. | Meas. | Calc. | Calc.
Init | SAR | 1g- 10g- 19- 10g-

Carry Cable Test Freq | Pwr | Drift | SAR | SAR | SAR | SAR
Antenna Battery Accessory | Accessory (MHz) | (W) | (dB) [(WI/Kg)|(WI/Kkg)|(WIkg)| (W/Kg) Run#
ATV-8B FNB-L\J/’\}I33LI- CLIP-20 MH-360S 163.000 |5.42| -0.30 | 4.310 | 3.040 | 2.34 1.65 AZ-AB-160805-17

14.0 Simultaneous Transmission Exclusion for BT

Not applicable.

15.0 Results Summary

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 28
. Frequency Max Calc at Body (W/kg) | Max Calc at Face (W/kg)
Designator - : - :
band (MHz) | 1g-SAR | 10g-SAR 1g-SAR | 10g-SAR
FCC
LMR | 150.8-1734 | 248 | 173 | 139 | 1.06
Industry Canada
LMR | 138-174 | 248 | 173 | 139 | 1.06
Overall
LMR | 136-174 | 248 | 173 | 139 | 1.06

All results are scaled to the maximum output power.

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.
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16.0 Variability Assessment

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

17.0 System Uncertainty

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

Per the guidelines of ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Table A.1: Uncertainty Budget for Device Under Test for 150 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E.24 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.25 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 0
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 o0
Max. SAR Evaluation (ext., int.,

avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o0
Test sample Related

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 o0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 00
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E.3.3 3.3 N 1.00 0.64 0.43 2.1 1.4 0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 )
Liguid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 o0
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.2: Uncertainty Budget for System Validation (dipole & flat phantom) for 150 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 o
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E.24 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E.25 1.0 R 1.73 1 1 0.6 0.6 o
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 o
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 o
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8, E4.2 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift Measurement 8,6.6.2 5.0 R 1.73 1 1 2.9 2.9 o
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 o
Liguid Conductivity (target) E.3.2 5.0 R 1.73 064 | 043 | 18 1.2 o
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 064 | 043 | 12 0.8 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 17 14 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 06 | 049 | 06 0.5 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) ui — SAR uncertainty

h) 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 e, P i
Schmid & Partner %ﬁ; #4 hﬂ‘* s mﬂfﬂﬂmm
Engineering AG Te— = Servizio svizzers d taratura
Erughaussirasss 43, 2004 Zurich, Switzerland ifﬁ‘} "'H_ ot/ S swiss Cabibestion Service
el
Accredited by the Swiss Ascreditation Servioa (SAS) Accreditation No,: SCS 0108
The Swisg Accreditation Service is ane of the sigRatories to the EA
Muiltil ateral Pupr i for the recognition of calibratian certificates
Client Motorola Scolutions MY Certificate No: EX3-3612_Jul16
|CALIBRATION CERTIF ICATE
Object EX3DV4 - EMN:3812
Celibration procedures) QA CAL-01.v9, QA CAL-12.v9, QA CAL-23.w5, QA CAL-25 w6

Calibration procedure for dosimetric E-fisld probes

Calbratian date: July 11, 2018

This calbation canficats dosumants the tracaabiily io nativna| glemdards, which reakes the physical units of messurements Sl
Tha magsurements Bnd Fie uncertainties with corfidance probabilty ane given an the folwing pages ang are pam of the cer ficate.

Al calibrations hawe been condusted in the closed laborasary tacikty: anvironment temperature (22 £ 32 and humidhy < 70%,

Calbration Equprment wsed (METE oritical far calbration))

mnzrg.r Standards 1] Cal Date [Cortificate Mo Seheduled Calbration
Frower mgtar MRP SN: 104778 OF-Apr-18 (Mo 217-0Z28R/02285) apr-AT
Power 5en50r NRP-Z21 SH: 103349 05-Aar-16 (Ho. $17-02558) Apr-1T
Power sergor NRP.Zi SN: 103245 OE-Agr-16 [No. 217-02F53) Ape-1T
Refergnce 20 0B Attenusior SN G827 {20) CS-Agi=-16 (Mo, 217-02283) T
Refgrence Probe ES30W2 BM: 3013 31-Dec-18 (Mo, ES3-3013_Dec15) D18
OAES 20: BE0 23-Dec-15 (Mo, DAEA-E50_Deci8) D18
Sacondary Standands L] Chesk Date (in hougs) Scheduled Check
Poracr migber E44158 SN: GBS 1293574 QE-Apr-18 fin house chack Jur-18) I Feuides check: Jun-18
Pioarer gensor E44124 SN: MY41455087 Q8-Apr-16 fin house chack Jur-16) In houge check: Jun-12
Fower sensor E44124 SN 000110218 Of-Apr18 (in house chack Jun-18} In house check: Jun-18
FF generator HP 85450 S LIS ISE2U01H0 DAy g=89 {in hoise chech Jun-16) I house check: Jun=18
| Metwark Analyzer HP 8755E SH: LIS3ITIE05E5 1&-Cct-01 [in housa check Det-15) In house check: Oet-16
Mame Funclion Signabure )
2 [y ] mcian
Caillbrated by Jeion Kasirat Laberatary Tesh e K* -

\
Agproved by Katia Pekinic Technical Manager /éj‘fé‘;‘ ;g

lgsued: July 12, 2016

L This salibration ceribeaie =hail not be repraducsd sece=pt in full withaut writen approwal af e Ipharalony,

Certficate Mot EX3-3612_Julis Page 1 of 12
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Caﬂbrﬂtlﬂﬂ Labnral:ury of q‘::é;:a 5 Schwelzerischer Kalibriordlenst
Schmid & Partner % ¢ Servioe suisse ditalonnage
Enginesring AG g Servizio svizzers o taratura

Zeughausstrases 43, 1004 Zurich, Switzeriand ﬁy S wiss Cafibration Servics

Accrecited by the Swiss Acoreditation Service (545 Ascreditation No.: SCS 0108

The Swise Acoreditation Service 5 one of the signatories to the E4

Multilateral Agreement for the recognition of salibration corlifiestes

Glossary:

TSL tissue simulating liquid

NORM:x, v,z sensitvity in free space

ConvF sensitivity in TSL { NORMx y.z

DcP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization « i rotation around probe axis

Polarization 3 i rotation around an axis that is in the plane normal ta probe axis (at measurement center),
i, 8=0isnormal to probe axis

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, EEE Recommended Practice for Determining the Peak Spalial-Averaged Specific
Absorplion Rate (SAR) in the Human Head fram Wirsless Cammunications Devices: Measuwement
Techmques™, June 2013

b) |EC B2208-1, "Procedure to measure the Specifie Absorption Rate [SAR) for hand-held devices used in close
praximity to the ear (frequency range of 300 MHz ta 3 GHz)", February 2005

£} |EC B2208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wirgless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

d) KDE 865684, “SAR Measuremant Requirements for 100 MHz to 6 GHz

Methods Applied and Interpretation of Parameters:

*  NORMx.y.2: Assessed for E-field polarization § = 0 (f £ 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMz,y.z are only intermediate values, |.e., the uncertsinties of NORMx,y.z does not affect the E2-fisld
uncertainty inside TSL (see below ConvF),

*  NORM[Tx.y.z = NORMx,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASYA software versions later than 4.2, The uncerainty of the frequency response is included
in the stated uncerainty of Conve.

o  DCPy 2 DCP are numerical linsarization parameters assessed based on the cata of power sweep with W
signal {ne uncertainty required). DCP does not depend on frequancy nor media.

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

= Axpz Bepz Cepx Oyz VRxyz A B, C, D are numarical linearization parameters assessed based on
the data of power sweep for specific medulation signal, The parameters do not depend on Trequency 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 an power
measuramants for f > 800 MHz. The same sefups 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 comesponds
to NORMx,y,z * ConvF wheraty the uncertainty corresponds to that given far ConvF, A frequency dependant
ConvFis used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

= Spherical isotropy (30 dewviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch anlenna,

= Sensor Offsst: The sensor offset correspands to the offset of virlual measurement center from the probe tip
(on probe axis). Mo folerance required

= Comnester Angle: The angle ls assessed wsing the information gained by determining the NORMy (ng
uncertainty required).

Cortificate Na: EX3-2642 Jutg Page 2of 12
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EX30v4 - SN:3612 July 11, 2016

Probe EX3DV4

SN:3612

Manufactured:  March 23, 2007
Calibrated: July 11, 2016

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASYZ systam!)

Cerlificate No; EX3-3812_Ju16 Page 3 of 12
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Report ID: P5129-EME-00003

EXID- EN:3EI2

duly 11, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Basic Calibration Parameters

Sensor X Sengor Y [ Sensor £ Unc (k=2)
Narm {pwgwmﬁ‘ 0.45 049 0.40 +10.1 %
DGR (mv) 965 957 06.5
Modulation Calibration Parameters
uiD Communication System Nama A B C o VR Ung®
. dB dB WV d8 my (k=2}
oW x 0.0 0.0 1.0 000 | 1407 | Z30%
Y 0.0 0.0 1.0 1443
Fa 0.0 0.0 1.0 1595
10117- | IEEE BO2.19n (HT Mixed, 13.5 Mbps, x
okl BPEK) 1056 63,2 21.5 BOT | 1465 | =27%
¥ | 1034 685 20.9 1237
Z | 1033 BE.6 21.1 130
10996- | |EEE 802.11n (HT Mized, 6.5 Mbps, x| 1 &
CAB EPSK) 0.7 659 21.5 8.10 1382 27 %
Y 10.00 &8.2 20,2 130.8
_ 2 | 942 B85 21,1 12686
mﬁ- IEEE 802.11b WiFi 2.4 GHz (DSSE, 1 » 308 70T 201 1.54 137.8 #.7%
¥ | 273 881 18.6 1314
10418~ | IEEE 80211 WiFi 2.4 GH R e e L
11g A GHz [DS55- X 1007 68,7 214 .14 136.7 27 %
Ab, OFDM, 6 Mops, 88pc duly eydla, Long
praambule)
¥ 991 G681 208 124.7
10515- | [EEE 802,170 WiFi 2.4 GIz e -
3 iFi 2.4 (D555, 2 X 3.12 .1 i 188 1383 0.7
Al Mbps. 99pc duty cecle) 0 "
v | 283 BB.A 158 130.6
- ERT 0.8 0.0 128.7
10564~ | IEEE 802.11g Wikl 2.4 GHz (D555. X | 1036 oY) 217 | B25 | 181D | =0%
A, CFOM, 3 Mbps, $9pc duty cycle)
¥ | 100 &85 21.0 1Z6.4
SN Z | 004 | esa | 212 1254
. BOZ.11b WiFi 2.4 GHz (D585, 1 x| 318 7 188 | 1348 T
ABS Mbps, S0pe duty cycie) i il pia
ki 201 GA.4 18,8 148.9
s FERE 704 19.9 14B.5
- | IEEE B02.170 WiFl 2.4 GHz (D558, 2 X | 326 713 705 188 | 1314 | 0.7 %
Al WD, B0pc duty cycie]
¥ | 288 £9.1 19,3 1463
_— Z| 3ax 70 0.2 1478
IEEE 502,119 WiFi 2.4 GHz [0555- X | 1033 | s8s | 218 | B59 | 1222 | =7 %
A, GFDM, § Mbps, S0ps duty cycie)
¥ | 10,54 8.1 217 1488
Z | 1015 [ 1.5 1233
10576 | IEEE B0Z.11g0 WiFi 2,4 GHz [D555- ¥ | 1039 0.0 218 60 | 1330 | 5%
ABA CIFDM, 9 Mbes, D0es duly cyc)
A 10,26 GE.4 21.3 125.0
P AE.6 218 1244
Certificate Mo: EX3-2812_Jul16 Page 4 of 12
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EXIDVA- SMNBE12

July 11, 2016
10681- IEEE 802.11n {HT Mixied, 20MHz, ¥ | 104
A HCED. A :| 0,43 B8.0 218 | BES [ 1347 | 227 %
Y | 1030 685 21.4 125.0
P S T Z | 1037 687 21.6 127.8
- 11n , 20MHz,
Fr HGS1. S ooy "i'mﬂ_i x | 1087 5.2 200 | B72 | 1382 | 280%
¥ | 1060 887 215 129.3
- R BT T e o Z | 1053 5.5 21.8 1278
1n ! x| 11 5T B.7Y 143, =
mﬂm MCSD, 90pe éuty cycte) 222 33 | =2T%®
Y | 1087 9.0 21,6 134.0
0600- | IEEE B02.17n (FIT M 2 ngs | s | 24 =
- A1n wed, UMMz, X 11, ; . i
AAA 1. 80pc dul:,- ortory 38 70.0 224 BBE 147 4 27 %
¥ | 1105 .1 17 1247
X 11.14 BE.5 221 135.7
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 comesponds (o a coverage
probability of approximately 95%.

* The uncentantios of Mam %.¥,2 do net affest the EXfiakd uriceriainty Inside TSL (see Pages & and 7
:un-im lingatization paramater: neertaingy not requined, iee Faee S and7)

ﬁmﬁnw-ademmusmmna M disiation from lineer response applying rectanguisr disribution and b sepresssd for the squans of the

Cerfificate No: EX3-3812_Jul16 Page 5of 12
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EX30V4- BN:3812 July 11, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Calibration Parameter Determined in Head Tissue Simulating Media

| FMHz)" ﬁﬁ-’;’f m:gin}_m‘m ConvF X | ComvFY | ConvEZ | Alpha® Dfnf:; :l':::}
150 2.3 0.76 5.5 2.90 £.90 0.00 1.00 133 %
300 453 0.87 8.33 8.33 9.33 0,10 120 | £13.3%
450 435 0.87 8.05 9,05 o.08 0.17 120 | +133%
750 41.9 0.6 BAT 8.47 B.47 03% | 087 | £120%
800 41,5 0.87 B.OS £.05 8,05 050 | 080 | £120%
2450 9.2 1,50 £.30 6.30 6.30 033 | 080 | +120%

* Freauency valdiy above 500 Mz f 100 Mz only appies far DASY va.4 and higher [see Page 2). else i 5 restricted to % 50 MHz. The
::‘mmmay:;q R515|:]mﬁm4nwm un:mw':r:ahmp raguency and the uncertainty far the indicated frequenty band. Fregquancy walidity
= =10, 25, 40, 5 and 7O MHz uF assessments & 30, B4, 128, 150 and 220 MEz waly. Abave 5§ Gz

:ai-ih'-:.:nbunmr-ﬁedmnmm. Tp——— ! g

At frequencies belaw 3 GHz, the validity of tissug parameters (= and a) can be relaxed to 2 10% # kquid compensatian farmula & appied 1o
messurad SAR valuss. At frequencias sbave 3 GHz, the validity of tesie paramaters {e and o) is restricted to 2 5%, Tha wiserairty & the RSS of
E'm ComvF uncatainly for indicated terpet lisgue paramgtens,

AlphaiDiepth ara delermined dunng calbrafion. SPEAS warranis thal the remaining devision dus ta the boundary affest sfler campersalion &
alveays less than + 1% for frequienciss below 3 Gz and below = 29% far frequencies betwsan 3-6 GHz at any dstance langer than half the prage tip
dhismneter fram fhe boundary.

Cerificate Mo: EX2-3812_Jul15 Page Baf 12
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EXI0VE- SN:3812 July 11, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth ™ Une

1(MHz)® | Permittivity” (Sim)" | ComFX | ComvFY | ConvFZ | Aipha® | (mm) (k=2)
150 619 0.80 9.42 5.42 942 000 | 100 | +133%
300 58.2 0.92 9,35 5.35 9.35 008 | 128 | +133%
450 56.7 0.94 8.07 5.07 9.07 010 | 125 | £133%
750 555 0.95 8.12 8.12 8.12 047 | 080 | +120%
| 500 55.0 1.05 821 8.21 821 | 047 | 080 | +120%
2450 527 1.95 6.43 6.43 6,43 03T Q.80 £120%

© Frequency validity above 300 MHz of £ 100 MHz anly apgkiss for DASY vd.4 and higher (sae Page 2), eioe @ & restricted to + 50 MHz, The
unoarainty is the RES of e ComvF uncertainty at calbration frequency and the uncertaingy fer the inclcated frequency band, Fraguency validity
below 300 MHz is &£ 10, 25, 40, 50 ang 70 MHz for ConF assessments at 30, B4, 128, 150 anc 230 MHz respestively. Above § GHz frequensy
wvaldity can e axiended fo + 110 Mz,
" At frequencies balsw 3 GHz, the valifity of issus parameters (s and o) can be refeed to £ 10% f fquid campengalian fommuE i apglied
meagured SAR values. At frequencies sbove 3 GHz, tha validity of Bsue parsmgters | ard o) is restrictad & = 5% The uncertarey is the RSS of
E‘ht ConvF uncertainty for ricated target tssws parampters.

Mahs/Depth are daterm nee during calbration. SPEAS warrants that the remaining deviation due b the boundary effacl sfler compensation i

kY |&t% than = 1% for frequencies betow 3 GHz and below 2 2% for frequencies betaesn 3.8 GHz at any dstance Eanger than half the prabe lig
damater fram the boundary,

Certifizate Mo: EM3-3812_Jul16 Page T af 12
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EX3DV4- SN:
B0V4- SM:3E12 July 11, 206

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

=
h

144~
o = ; i
% 1..;)_3....... S = S — e e __ .......
£ ook o
= - e i e T
E o H |
E_ 0.8 + - e i bs g
L o -

06~ + -

05—l L | L1 11 I [ | L1i i [ Ll by [ 1

0 500 1000 1500 2000 2500 3000
F [MHz]

. ~

Uncertainty of Frequency Response of E-field: + §.3% (k=2)

Cenificate Mo: EX3-3612_Jul16 Paga & of 12
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EX3D 4
Wi SM36E12 July 11, 2016
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
e = N — e N
tE e is m F: .
- 5 I.':ﬁ L ‘:'FJ_“ -.*E; . L"_E'l.-'l.'l:'_ 0: estpa
I 4 - = 225 = i 1n
- B, . P » By, . ol =
Tt .; : ; Tat :’. : :
o ATV TRRTLEOp, F ot .;.
: i ; i 5 i '
5 : ﬁ#w=1"@m%tim*wﬂq“bwm+ﬂ—rd
5 : i i 3 P :
L i- i - . L —t (1P| - L Ll
1% 100 = 1 g4 1 250
- Ral [
1!!]'5T|H: 3(@1: 13@‘5‘!—11 :'S-E'-'d-i:

Uncertainty of Axial Isciropy Assessment: + 0.5% (k=2)

Cortificate Moo EX3-3612_Julié Page % af 12
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Ex30v :
4-SN:3512 July 11, 201§
Dynamic Range f(SARpeaq)
(TEM cell , f...= 1900 MHz)

2

&

g

CONTIpE SR
Uncertainty of Linearity Assessment:  0.6% (k=2)

Cetifizate Mo: EX3-3812_Jul18 Page 10 af 12
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EX30V4- SM:3612 July 11, 2018
Conversion Factor Assessment
=800 MHz WGLS RS (H_comf) f= 2450 MHz WGLS R22 (H_comF)
of : ) -
anf ! se-j
w N _ - ¥
E 25 i E“
2 F
E : . | ; [y
1.'5—.- % i | 18
1 L g -._‘H.‘ | 10 b
o5 .y S I o
;I I‘ g, S
i I I I T T at If_h T w ow =m o= ::-L-L_-.;.i.:_:o
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araivicsl P d L rumred
Deviation from Isotropy in Liquid
Error (¢, &), f=900 MHz
-0 -08 -08 -04 =02 @0 02 04 0B 08 10
Uncertainty of Spherical Isotropy Assessment: ® 2.6% (k=2)
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July 11, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Other Probe Parameters
Sansor Afrangament Triangular
Connector Angle () 0.1
Mechanical Surface Detection Moda enabled
Optical Surface Detection Made disabled
Probe Qwerall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 2 mm
Tip Diarmeter 2.5 mm
Prabe Tip to Sensor X Calibrabion Point 1
Probe Tip ta Sensor ¥ Calibration Baint 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Suface 1.4 mm

Certificate No: EX3-3612_Julg
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of _'f;:;;ﬁ# Sehweizeriseher Kol brigrdionst

Schmid & Partner = Service suisse d'étalonnage
Eng’negn'ng AG T Sarvizio svizzero :Hu._ﬂura

Zaughausstrasse 43, 8004 Zurich, Switzerland T ﬁ-ﬁ* - Swias Gallbratlon Service

gccradited by the Swiss Accreditation Serico (3AS)
The Swiss Accreditation Service ks one of the signateries io the EA
Multilaleral Agreemernt for the recognition of calibration certificales

ciet  Motorola SnlullnnS_ MY
[CALIBRATION CERTIFICATE

Acereditation No.: SCS 108

Certiflcate Wo: CLA150-4016_Dec14

Chiact CLA150 - SN: 4016

Calbiration procesursds)

QA CAL-15.v8
Calibration procedure for system validation sources below 700 MHz

Cabbration dabe: December 03, 2014

Cabraton Equipmant used [METE crilical for caliaraton)

This calibration certficaie documents The tmaeabilily 1o ralional standerds, which reslize the physical wiits of measurements (S1).
The measuremanis and the uncedtainiies with confidgancs probabiity are givan on the follawing pages and are part of the certificata

Al calibrations hava besn conducied In the closed lbaraisey lacility, snvironmant temparabure (22 & 3170 and humidity < 7%,

Mabwirk Analyzar HP B753E

Calibraled oy

Approved oy

USITIO0EES 54206

MHame
Jalan Kagbrail

Katjs Fokovic

18-0ct-01 (in house ahack Oot-14)

Funstion

Lataratory Techrician

ol
e ]

Technical Managar

This colibrafion carficats shall ned ba reproduced except in full without witen approval of the labosiony.

Primary Standards 10 ¥ Cal Date {Cerficats Mo Schedulad Calbration
Powar meter E44198 GE41203E74 0F-Ape-14 (Mo 217-01911) Aprals

Power sansor Bdd12a WY 41 25a0E 7 0a3-Ape-14 (Mo, 217-00911) Apr-15

Reference 3 dB Atlenusion SM: SE054 (3] [3-Apr-14 (Mo, 247-01845) Bpe-15

Raterencs 20 d8 ARenuator SMN: SEOEE (20K) 03-Apr-id (Mo, 297-0M818) Bipa-15

Type-M mismabeh combinaiion SH: 5047.2 f0E32T O3-Apr-14 (Mo, 217018521 Apr-1%

Agtarancs Proba EXI0N4 SM: 3877 OE-Jan-14 (Mo, EXE-0077_mnid) Jan-15

DAE4 SM: 654 Ab-Jun-14 Mo, DA E4-G54_Juni4) Jun-15

Secandary Standards 0 # Chack Dade (n house) Sohaduled Check

RF generator HF BG480 US3EAZ A TN [at-Ag-09 (in houss check Apr-13) In iougs Chieck: Apr-16

In house check: Oct-15
Sigrasiuna
g

P

Ilsssad: Doatendar 4, 2014

Cartificate Mo: CLATS0-4016_Dec14
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Calibration Laboratory of 5@;} g  Schweizerischer Kalibrierdianst
Schmid & Partner E o Service suisse détalonnage
Engineering AG i Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland e T S  swiss Calibration Service
Becredited by the Swizs Accreditalion Soros [SAS) Accreditation No.: ' SCS 108

The Swiss Accreditation Servics Is one of the signatories to the EA
Multilateral Agreement for the recagnition of calibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBRM x.y.z
M/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 62208-1, "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 Decumentation:
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 cerificate are valid at the frequency indicated.

« Aptenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

« Retumn Loss: This parameter is measured with the source positioned under the liguid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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
sonnector.

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

The rer)nrted 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%.

Cartficate No: CLA160-4016_Dec14 Page 2 0l 8
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Measurement Conditions
DASY system configurstion, as far as not given on page 1.
DASY Version OasYSs va2.8.8
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 = 0.2 mm
EUT Positioning Touch Position
Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm
Fraguency 150 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations ware applied.
Temperalure Parmittivity Conductivity
Nominal Head TSL parameters 220G 55.0 0.75 mihes'm
Measured Head TSL parameters (220 +0.2) °C 51.7 6 % .79 mhe'm + & %
Head T5L temperature change during test <05°C e ——-
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Candition
SAR measured 1 W inputl powear .88 Wikg

S48 for nominal Head TSL paramelers

marmalized o 1W

3.76 Wikg = 18.1 % (k=2)

SAR averaged over 10 cm” {10 g) of Head TSL condition

EAR measurad 1 mWW input power 2.54 Wikg

SAR for nominal Head TSL paramatars nomalized o 1W 2.46 Wikg = 17.6 % (k=2)
Body TSL parameters

The following parameters and calculations wers Bpplied.
Temperature Permittivity Conductivity

Hominal Body TSL parameters 220°C 614 0,80 mho'm

Measured Body TSL parameters (220 =02)"C G608 + 6 % L83 mho'm + & %

Body TSL temperature change during test = 05°%G e -
SAR result with Body TSL

SAR averaged over 1 em® (1 g) of Body TSL Caondition

SAH measured 1 W input power 3.96 Wikg

S5AR tor nominal Bedy TSL parameaters normalized o 1W 3,83 Wikg = 18.4 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL conditicn

S5AR measured 1 W input power 2.58 Wikg

SAR for nominal Body TSL parameters noamaglized o 1W 2.50 Wikg = 16.0 % (k=2)

Certificate Mo: CLATS0-4016_Decid
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformead to faed point 4800 +42]0
Return Loas - 26.5 dB

Antenna Parameters with Body TSL

impedance. trarsformed 1o leed point 4820+ 28K
Return Loss - 30.7 dB
Additional EUT Data
Manufacturad by SPEAG
Manufacturad on August 28, 2014
Carificale Mo: CLA150-4015_Decld Pagedof 3
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DASYS Validation Report for Head TSL

Dhate: 03.12.2014
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4016

Communication System: UID 0 - CW; Frequency: 150 MHz

Medium parameters used: f = 150 MHz; o = 0.79 $im; & = 51.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)

DASYS2 Configuration!
e  Probe: EX3DV4 - SN3877; ConvFi(11.76, 11.76, 11.76); Calibrated: 06,01.2014;

s Sensor-Surface: 2mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm {Mechanical Surface
Dietection)

+ Electronics: DAE4 Sn654; Calibrated: 30.00.2014
+ Phantom; ELI v4.0; Type: QDOVADDNIBE; Serial: TP: 1003
« DASYS2S2RE(1222% SEMCAD X 14.6.10(7331)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(B1x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximuom value of SAR (interpolated) = 4.96 W/ikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Secan,
dist=1.dmm (8x9x7 ) Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 79.04 Vim; Power Drift =-0.01 dB

Peak SAR {exirapolated) = 7.43 Wike

SAR(1 g) = 389 W/kg: SAR(10 g) = 2.54 Wikg

Maximum value of SAR {measured) = 5.53 W/kg

-2.04

5.6

.52

-14.20

0dB =496 Wike = 6.95 dBW/kg

Certificate No; CLATS0-4016_Daci4 Page & of
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Impedance Measurement Plot for Head TSL

Z Deo ZEdd 14344335E
EAl S11 i1UFE 1479820 419340 4.4493 nH 15R.080 988 AHz

Ca | i )

i \ Y \i“] /

16 b
\ K*,_HT_'_ _i__{fif-/

Hld e T
CHZ Si1  LOG % dBSREF -1 d8 L A3-Z2E.A74 B 158,080 BEE Mz

ca
+ - —_— B —
Es I
Hlg | r 1 1 1 — T SN
START 100,080 930 MHz STOP JOE.0 0 000 Mz
Cerificate Mo: CLA150-4016_Decid Page & of B
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DASYS5 Validation Report for Body TSL

Date: 03.12.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA1S0 - SN: 4016

Communication System: UID 0 - CW; Frequency: 150 MHz )
Medium parameters used: f = 150 MHz; o = 0.83 5/m; & = 60.8; p= 1000 kg/m”
Phantom section: Flat Section,

Measurement Standard: DASYS (IEEETECAMNST C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN1877; ConvF(11.45, 11.45, 11.45); Calibrated: 06.01.2014;

»  Sensor-Surface; 2mm {Mechanical Surface Detection), Sensor-Surface: 1 4mim (Mechanical Surface
Detection)

s Electronics: DAE4 5n654; Calibrated: 30.06.2014
» Phantom: ELI v4.0; Type: QDOVAOOIBEB; Serial: TP: 1003
« DASYS2 52.8.8(1222); SEMCAD X 14.6.1(0(7331)

CLA Calibration for MSL-LF Tissue/CLA150, touch configunration, Pin=1W/Area Scan
(81x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
haximum value of SAR (imerpolated) = 5.02 Wikg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8xYx7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Eeference Value = 77.24 Vim; Power Drft = 0.02 dB

Peak SAR (extrapolated) = 7.63 Wikg

SAR(L g) = 3.9 Wikg; SAR(10 g) = 2.58 Wik

Maximum value of SAR {measured) = 5.60 Wikg

-2.80
-5.87
-1.95

-11.84

-14.92

0 dB = 5.02 Wikg =701 dBW/kg

Certificate No: CLATS0-4016_Deci4 Page 7 ol B
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Impedance Measurement Plot for Body TSL
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Dipole Data

As stated in KDB 865664, only dipoles exceed annual calibration interval required to provide
supporting information and measurement to qualify for extended calibration interval.

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

Dipole CLA150
(SN 4016) Head Body
Impedance Return Loss Impedance Return Loss
Date Measured real Q@ | imag jQ dB real Q | imagjQ dB
03/14/2015 49.05 -2.77 -30.55 47.86 1.85 -31.14
12/01/2015 47.70 2.03 -31.73 48.57 3.70 -28.03
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