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DECLARATION OF COMPLIANCE SAR ASSESSMENT Part 1 of 2

Motorola Solutions Inc. Date of Report: 07/27/2016
EME Test Laboratory Report Revision: B
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: 7/3/2016 - 7/5/2016

Manufacturer: Vertex Standard LMR, Inc.

DUT Description: Handheld Portable — Vertex EVX-524-G6-3 403-480MHz 3W
Test TX mode(s): CW (PTT)

Max. Power output: 3.2W (TDMA), 2.2 W (FM)

Nominal Power: 3.0 W (TDMA), 2.0 W (FM)

Tx Frequency Bands: LMR 403-480MHz

Signaling type: FM and TDMA

Model(s) Tested: AC146U002 (EVX-S24-G6-3)
Model(s) Certified: AC146U002 (EVX-S24-G6-3)

Serial Number(s): 2D6G200051, 2D6G200052
Classification: Occupational/Controlled

FCC ID: AXI111464620; LMR 406.125-480 MHz

This report contains results that are immaterial for FCC equipment approval, which are
clearly identified.
10239A-11464620; This report contains results that are immaterial for IC equipment

IC: 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.

7:07» Tiong Nguk

Tiong Nguk Ing
Deputy Technical Manager
Approval Date: 7/27/2016

Certification Date: 7/20/2016

Certification No.: L1160735
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1.0 Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number AC146U002 (EVX-524-G6-3). 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 406.125-480MHz 2.94 2.10 2.64 1.91
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

PTT: Push to Talk

RF: Radio Frequency

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 Page 4 of 48
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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 403-480 TDMA *25 3.20
LMR 403-480 FM *50 2.20

Note - * includes 50% PTT operation

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 6 of 48
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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 Selected for test Tested
ATU-6A Whip Antenna, 400-430MHz, -4.3 dBd Yes Yes
ATU-6B Whip Antenna, 420-450MHz, -4.3 dBd Yes Yes
ATU-6C Whip Antenna, 440-470MHz, -4.3 dBd Yes Yes
ATU-6D Whip Antenna, 450-485MHz, -4.3 dBd Yes Yes
ATU-20AS Stubby Antenna, 400-430MHz, -4.3 dBd Yes Yes
ATU-20DS Stubby Antenna, 440-470MHz, -4.3 dBd Yes Yes
ATU-20FS Stubby Antenna, 450-480MHz, -4.3 dBd Yes Yes
7.2 Battery

There is one battery offered for this product. The table below describes the battery.

Table 5
Battery Models Description celEs Tested Comments
for test
FNB-V142L| High Capacity 2300mAh Yes Yes

7.3 Body worn Accessory

There is one body worn accessory offered for this product. The table below
describes the body worn accessory.

Table 6
Body worn L Selected
Models Description R Tested Comments
Clip-27 Belt Clip Yes Yes

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18
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7.4 Audio Accessory

There is one audio accessory offered for this product. The table below describes the
audio accessory. Exhibit 7B illustrates photos of the tested audio accessory.

Table 7
Audio Acc. Selected
Models Description for test | Tested Comments
MH-89A4B |Earpiece microphone Yes Yes

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 (EESi%?;
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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 8 of 48



FCC ID: AXI111464620/ 1C: 10239A-11464620

8.2  Description of Phantom(s)

Report ID: P6024-EME-00011

Table 9
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 =35, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA Er=<5 | Human Model | 2™ Wood <0.05
Loss Tangent = +/-0.2mm
<0.05
300MHz -6GHz;
Oval Flat N Er=a+-1, | 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 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)

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

Table 10
450MHz
Ingredients Head | Body
Sugar 56.00 | 46.50
Diacetin 0 0
De ionized —

\Water 39.10 | 50.53
Salt 3.80 | 1.87
HEC 1.00 | 1.00
Bact. 0.10 | 0.10
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9.0  Additional Test Equipment

Report ID: P6024-EME-00011

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 ES3DV3 3096 4/29/2016 4/29/2017
Speag DAE DAE4 688 4/21/2016 4/21/2017
Signal ggg&rﬁt;%gﬁg;or ESG E4438C MY45091270 71912014 7192016
Amplifier 10w1000C 312858 CNR CNR
Power Meter E4418B MY 45100532 11/4/2015 11/4/2017
Power Sensor 8481B SG41090248 12/14/2015 12/14/2016
Thermometer HHB806AU 080307 4/8/2016 4/8/2017
Dickson Temperature Recorder TM320 06153216 7/20/2015 7/20/2016
Dielectric Assessment Kit DAK-12 1051 3/8/2016 3/8/2017
Network Analyzer E5071B MY 42403218 8/4/2015 8/4/2016
Speag Dipole D450V3 1053 3/17/2015 3/17/2017

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
. . Measured Tissue Ao
Dates Probe |Sc::\ilr:l;)ratlon ch')\?e Parameters Validation
c | & Sensitivity | Linearity | Isotropy
Ccw
5/30/2016 Body 450 3096 0.95 56.4 Pass Pass Pass
5/30/2016 Head 450 0.87 43.3 Pass Pass Pass

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 10 of 48
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Table 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VsIeTpe | el (K4 Serel (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
1.11 4.44 7/3/2016
- 0,

3096 FCC Body SPEA?O[;E’OW /] 4A41+-10% 113 452 71412016
IEEE/IEC Head 4.45 +/- 10% 1.12 4.48 *7/4/2016

Note: * System performance check cover next testing day (within 24 hours)

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
(MH2z2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date

403 FCC Bo/dy (0.8%-9(?.98) (54?537-.620.0) 0.91 55.6 7/4/2016
ECresd | (0e30s) | @weaesy | 0% | 1 | *Tawow
106 FCC Bo/dy (0.8%-9(?.98) (54?537-.610.0) 0.92 56.0 7/3/2016
ECrend | (08308 | @ieanz | 0% | 1 | *Tawow
0.94 55.7 7/3/2016
430 FCC Body (0-8%?(;1-98) (54.512?9.7) 0.93 55.2 71412016
ECHend | (083091 | (aedssy | 0% | 465 | Twawis
0.95 55.4 7/3/2016
450 FCC Body (0-8%?(;1-99) (53.59%9.5) 0.95 54.9 7/4/2016
EChesd | (083051 | (asasny | O | 481 | Twaois
470 FCC Bo/dy (0.8%-9(;1.99) (53?8§'569'5) 0.97 55.1 7/3/2016
ECHend | (083001 | (iesss | 0% | 47 | *Tawow

Note: * Thistissue date covered for next test day (within 24 hours)

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18
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11.0 Environmental Test Conditions

The EME Laboratory’s ambient environment is well controlled resulting in very stable
simulated tissue temperature and therefore stable dielectric properties. Simulated tissue
temperature is measured prior to each scan to insure it is within +/ - 2°C of the temperature
at which the dielectric properties were determined. The liquid depth within the phantom
used for measurements was at least 15cm. Additional precautions are routinely taken to
ensure the stability of the simulated tissue such as covering the phantoms when scans are not
actively in process in order to minimize evaporation. The lab environment is continuously
monitored. The Table below presents the range and average environmental conditions
during the SAR tests reported herein:

Table 15
Target Measured
Range: 19.8-21.8°C
Ambient Temperature 18-25°C Avg. 21.0 °C
Range: 19.8-20.9°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.

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 12 of 48
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Table 16

Description <3 GHz >3 GHz

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

5+1mm ¥%+6:In(2) £ 0.5 mm

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

30°£1° 20°£1°

Maximum area scan spatial resolution: AxArea, AyArea

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

2-3 GHz: <12 mm 4 -6 GHz: <10 mm
When the x or y dimension of the test device, in
the measurement plane orientation, is smaller
than the above, the measurement resolution must
be < the corresponding x or y dimension of the
test device with at least one measurement point
on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom <2 GHz: £ 8§ mm 3 -4 GHz: <5 mm*

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

Note: 3 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 G.

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 13 of 48
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12.4

12,5

12.6

DUT Test Channels

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

N, =2*roundup[10* (f;y, — fio)/ f 141

Where

< = Number of channels
Fnigh = Upper channel
Fiow = Lower channel
F¢ = Center channel

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 10 .

P_max
P _int

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

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

Additional SAR scaling was applied using the methodologies outlined in FCC KDB
865664 using tissue sensitivity values. SAR was scaled for conditions where the
tissue permittivity was measured above the nominal target and for tissue
conductivity that was measured below the nominal target. Negative or reduced SAR
scaling is not permitted.

DUT Test Plan

The guidelines and requirements outlined in 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.
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13.0 DUT Test Data

13.1 LMR assessments at the Body for 406.125-480MHz band
Assessments at the Body was done using Battery FNB-V142L1 (refer to Exhibit 7B
for battery illustration). This battery was used during conducted power
measurements for all test channels within FCC allocated frequency range (406.125-
480MHz) 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)
406.125 2.19
418.000 2.18
420.000 2.18
430.000 2.19
440.000 2.14
450.000 2.18
455.000 2.17
460.000 2.17
465.000 2.17
470.000 2.18
480.000 2.14
Assessments at the Body with Body worn Clip-27
DUT assessment with offered antennas, battery, body worn and audio accessory per
KDB 643646. Testing of additional channels was not required 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 18
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#
406.125 | 2.18 |-0.34| 371 | 261 | 202 | 142 |TLC-AB-160703-02
ATU-20AS | FNB-VI42LI| CLIP-27 | 0 | 418000
430.000
440.000
ATU-20DS | FNB-V142LI| CLIP-27 SQAA:'B 455.000
470.000 | 218 | 0.02 | 190 | 134 | 096 | 068 | TLC-AB-160703-05
450000 | 217 |-032| 479 | 338 | 261 | 1.84 | TLC-AB-160703-04
ATU-20FS | FNB-V142LI| CLIP27 | oM | 465,000
480.000
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Table 18 (Continued)

Report ID: P6024-EME-00011

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#
406.125 | 2.18 | 0.22 | 2.13 1.52 | 1.07 0.77 | TLC-AB-160703-06
MH-
ATU-6A | FNB-V142LI | CLIP-27 | oo, o | 418.000
430.000
420.000
ATU6B | ENBAVig2Ll | CLIp-27 MH- 430.000 | 2.16 |-0.07 | 5.68 405 | 2.94 2.10 | KBK-AB-160704-06
89A4B | 440.000
450.000
440.000
ATU-6C | FNB-V142L1| CLIP-27 83";'5 455.000
470.000 | 2.17 |-0.16| 4.31 3.06 | 227 1.61 | TLC-AB-160703-08
MK 450.000 | 218 |-0.37 | 5.30 377 | 291 2.07 | TLC-AB-160703-09
ATU-6D | FNB-V142LI| CLIP-27 | oo, | 465.000
480.000

13.2 LMR assessments at the Face for 460.125-480MHz band

Assessment at the Face was done using Battery FNB-V142L1 (refer to Exhibit 7B for
battery illustration). This battery was used during conducted power measurements
for all test channels within FCC allocated frequency range (406.125-480MHz) which
are listed in Table 19. 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 19
Test Freq (MHz) Power (W)
406.125 2.19
418.000 2.18
420.000 2.18
430.000 2.19
440.000 2.14
450.000 2.18
455.000 2.17
460.000 2.17
465.000 2.17
470.000 2.18
480.000 2.14

DUT assessment with offered antennas, battery with front of DUT positioned 2.5cm
facing phantom per KDB 643646. Refer to Table 19 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in

Appendix E.
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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#
406.125 | 2.15| 0.28 | 4.18 303 | 214 1.55 KBﬁ(g‘)sg%'_gﬁCE'
ATU-20AS | FNB-V142LI| NONE NONE 418.000
430.000
440.000
ATU-20DS | FNB-V142LI| NONE NONE 455.000
470.000 | 214 |-004| 236 | 1.70 | 122 | 088 | MO-FACE-160704-16
450.000 | 216 |-0.32 | 4.60 333 | 252 1.83 | MO-FACE-160704-17
ATU-20FS | FNB-V142LI| NONE NONE 465.000
480.000
406.125 | 216 | 015 | 1.55 1.13 | 0.79 058 | MO-FACE-160704-18
ATU-6A | FNB-V142LI| NONE NONE | 418.000
430.000
420.000
ATU-6B | EnBoviazLl | NoNE | none F30000 216 | 0.14 | 395 | 287 | 201 | 146 |KBK-FACE-160705-01
440.000
450.000
440.000
ATU-6C | FNB-V142LI| NONE NONE 455.000
470.000 | 216 |-0.11| 3.65 264 | 1.91 1.38 | KBK-FACE-160705-02
450.000 | 216 |-0.35| 4.78 346 | 2.64 191 | KBK-FACE-160705-03
ATU-6D | FNB-V142LI| NONE NONE | 465.000
480.000
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13.3 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.

Assessments at the Body
DUT assessment with offered antenna, battery and body worn accessory. SAR plots
of the highest results per Table (bolded) are presented in Appendix E.

Table 21
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 (MHz2) (W) | (dB) | (W/kg) | (W/kg) | (WI/kg) | (W/kg) Run#
ATU-20AS VFSZ'_I CLIP-27 | MH-89A4B | 403.0000 | 2.11 | -045 | 3.71 263 | 215 | 152 |MO-AB-160704-13
ATU-6A FNB- CLIP-27 | MH-89A4B | 403.0000 | 2.15 | 0.22 | 1.72 123 | 088 | o063 | KBK-AB-160704-
V142LI 09
Assessments at the Face
DUT assessment with offered antenna and battery. SAR plots of the highest results
per Table (bolded) are presented in Appendix E.
Table 22
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/kg) | (W/kg) | (W/kg) | (W/Kg) Run#
ATU-20AS | FNB-V142L1| NONE NONE  [403.0000| 2.14 | 039 | 362 | 262 | 1.86 | 1.35 Kg'&g?gg
ATU-6A | FNB-V142L1| NONE NONE  |403.0000| 215 | 013 | 159 | 116 | 081 | 059 Kg'&g?gf

13.4  Assessment for Industry Canada

Additional tests were not required for Industry Canada frequency range as testing
performed is in compliance with Industry Canada frequency range.

13.5 Assessment at the Bluetooth band
Not applicable.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 18 of 48




FCC ID: AXI111464620/ 1C: 10239A-11464620 Report ID: P6024-EME-00011

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 23

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#
ATU-6B | FNB-V142LI | CLIP-27 MH-89A4B | 430.0000 |2.16| 0.02 | 540 | 3.86 | 2.75 1.97 MO-AB-160704-12
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 24
. 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 | 406.125-480 | 294 | 210 | 264 | 191
Industry Canada
LMR 406.125-430 2.94 2.10 2.14 1.55
LMR 450-470 2.91 2.07 2.64 1.91
Overall
LMR | 403480 | 294 | 210 | 264 | 101

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 19 of 48




FCC ID: AXI111464620 / IC: 10239A-11464620 Report ID: P6024-EME-00011
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 450 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 o0
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 o0
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 o0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 00
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o0
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o0
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 o0
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 14 00
Liquid 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 450 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 ,-a:‘l:{.'_llﬂ**h Sehweizerischer Kalibriardienst

Schmid & Partner i Servica suisse d'alonnage
Enginearing AG = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerdand i Swiss Calibration Service

Accredited by the: Swiss Accreditation Servce [S45)
The Swiss Accreditation Service is one of the signatories fo the EA
Multilateral Agreement for the recognition of calibration certificates

Motorola Solutions MY

Accreditation Mo SCS 0108

Client

Certsficate No: ES3-3096_Apr16

|CALI BRATION CERTIFICATE

Otyect

Calibration procedure(s)

Calbration dabe:

ES3D0V3 - SN:3086

QA CAL-01.73, QA CAL-12.v8, QA CAL-14.v4, QA CAL-Z3.VE,

QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

April 28, 2016

Calizration Edquipment used (MBTE critical for cabbration)

This calitration sentficate dacuments the trassability 1o naticral stardards, which realize the physical unils of measwrements {51,
The measuramants and the yrcetanies wih confidenca probabiky ana given on the following pages and are part of the: certificate.

All calibratins have begn condusied in the clased laboratory facility: erwirorment temperature (22 2 3)°C and humidity < T0%.

Primary Standands

Thia calibration senibsae shall not be reprodiscsd excant in full withaut wntten approval of the [barsony.

i Cail Date (Centficats Na.) Schadulad Calbeation
Pouwer meter NRP SH: 104778 D6-Ape-16 (Mo, 217-02285112285) Ape17
Power serisar NRP-284 SN 103244 6-Ape-16 (Mo, 217-02208] Apr-17
Prowetir serisar NRF-Z81 S 103245 DE-Ape-16 (Mg, 217-02289) Ape-17
Ralerance 20 68 Attenustor | She S5277 (30x) 05416 (Mo, 217-02293] Ape-17
Referenoe Probe ESI0WE Sh: 3013 34-Dec-15 (Ha. ES3-3M3_DeetS) Dac-15
D4 Sh: A0 2%.Dlec-15 {Ma. DAE4-E80_Decis) Dec-18
|
Sacondary Stendands [[8] Chick Dabe (in house) 5chadulsd Chask
Power meser E44158 SN: GE41293674 (- 16 (Mo, 1 T-02I8502264) Ir hiuse check: Jun-16
Power sansor 44124 SN: MY3 1250987 DA 16 (M. 217-0285) In hiwse check: Jun-18
Pawar sansor E4128 SN: 030110210 OE-pr-16 (Mo, 217-02284) |7 hiugE check: .Jun-18
RF panerptor HP 86480 5M; US35a2U01700 OB (in house cheds Apr-13) In houge check: Jun-16
Mepwork Analvzer HP BT53E | &N WSaTaedaas 18-0ct-01 {in house check Ol-15) I hoyze check: Goi1§
A |
e Function Signs ™
Calbrated by: Claudio Leubler Laberatary Technician '.II | ¥
\J
Apgroved fy: Katja Pakovic Technicsl Manager igé? fgi

ksued: Aprl 29, 2016

Certificate Mo; ES3-3096_Apri&
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=

e

Calibration Laboratory of S, §  Schweizerischer Kakbrierdienst

Schmid & Partner = [ Senvice suisse ddtalonnage
Engineering AG e s Servizio svizzero di taratura

Eeughaussirasse 43, 8004 Zurich, Switserland ) x.ﬁ:-*‘:: Swiss Calibration Senvice

Aporedited by e Swiss Accrediation Senice (3A5) accreditation No,: SCS 0108

The Swiss Accreditation Service is ane of the signabaries to the EA

Multilateral Agrearnant for the recogrition of calibration cenificates

Glossary:

T5L tissus simulating liguid

MORNMy.Z gansitivity in free space

ConvF sensitivity in TSL / NORMx,y.2

DCP dicde compression point

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

A& B C.D modulation dependent linearization parameters

Paolarization ¢ 1 rotation around probe axis

Palarization & 4 rotation arcund an axis that is in the plana normal to probe axis (al measurement center),

i, & =0k nomal to probe axis
Connector Angle infarmation used in DASY system to glign probe sensor X to the robat coordinate system

Calibration is Performed According to the Following Standards:

g}

Bl
€}
d)

IEEE 5td 1528-2013, *IEEE Recommended Practice for Detarmining the Peak Spatial-fveraged Specific
Absorption Rate (3AR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

IEC 62208-1, "Procedurs to measure the Specific Absorpiion Rate (SAR) for hand-held devices used in closa
proximity to the ear (freguency range of 300 MHz to 3 GHz)", February 2005

IEC £2208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wirgless communication devices
used in closa proximity to the human body {frequency range of 30 MMz to 6 GHz)", March 2010

KDE Be5652, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Methods Applied and Interpretation of Parameters:

L]

MNORMx, p.2: Assessed for E-field mlarmatmn & = 0 (f 2 800 MHz in TEM-cell; f > 1800 MHz: R22 wavegl.ndej
MORM.y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E *fimd
uncertainly inside TEL (see below CamvF).

NORM(Tx, Y,z = NORM,y.z * frequency_response (see Frequency Respanse Charl), This inearization i
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response & included
in the stated uncertainty of ConwF.

DCPx, v,z DCP are numerical linearization parameters assessed based on the data of power swesp with CW
signal (o uncertainty required), DCP does not depend on frequency nor media,

PAR: PAR is the Peak to Average Ratio that is nof calibrated but determined based on the signal
characteristics

Ary.z Bey.z Cry.z Dwy.z VRxy.xz A B, C. D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameaters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS valtage across the diode.

ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fisld (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fisld distributions based on power
measurements for f = 300 MHz. The same setups are used for atsestment of the parameters applisd far
boundary compensation (lpha, depth) of which typical uncertainty values are given, These parameters ars
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to MORx, ¥,z * Comv® whereby the uncertainty cormesponds 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 izotropy (30 deviation from fsotropy]: in a field of low gradients realized using a flat phantom
exposed by @ patch antenna.

Sensor Offset: The sensor offset corasponds to the affset of vifual measurement center from the probe tip
{on probe axis). Mo tolerance required.

Connector Angle: The angle is assessed using the infarmation gainad by determining the NORMx (no
uncertainty requirad).

Ceriflcate No: ES3-3005_Apri6 Page 2 of 14
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FCC ID: AXI111464620/ 1C: 10239A-11464620 Report ID: P6024-EME-00011

ESIOND = SN:305% Aprl 28, 2078

Probe ES3DV3

SN:3096

Manufactured:  July 12, 2005
Repaired: April 26, 2016
Calibrated: April 29, 2016

Calibrated for DASY/EASY Systems

{Nate: non-compatible with DASY2 systeml)
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FCC ID: AXI111464620/ 1C: 10239A-11464620

ES30VE- SN:3086

Report ID: P6024-EME-00011

April 23, 216

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Basic Calibration Parameters

Sensor X Sengor ¥ SensorZ Une {k=2}
Morm [uhiim) Ty 0,95 ET] 0,90 £10.1%
DCP {my) 105.7 104.3 104.8
Modulation Calibration Parameters
Communication rm Mame A B C o VR Ung®
dB dB WV dB my *=2
a W ¥ 0.0 0o 1.0 000 | 1857 | #HE%
¥ 9.0 3.0 1.0 173.8
E 0.0 [l 1.0 1957
10100- | LTE-FOD (SC-FOMA, 100% RE, 20 ¥ | BAT &7.8 157 56T | 1382 | #7%
CAB MHz, GFSK)
¥ 644 674 18.5 137
Z 6.59 67.8 13.5 1491
13101- LTE-FOD {SC-FOMA, 100% RE, 20 X 7.4 BT.0 12.5 .42 1254 | #1T7%
CAE MHz, 16-04M)
¥ 781 67,9 20.1 143.6
z 74D 87.3 18,5 1231
10102- LTeFon [E-Fl;‘hlﬁ.. 100% RE, 20 x T 61 ET.1 18,7 &G0 1271 +1.7 %
(CAE | Mrz, 64-QAM)
W T 88,2 20.3 145.4
2| 780 7.1 194 1353
10108~ LTE-FDD (SC-FOMA, 100% RE, 10 * 550 B7.5 19,6 580 1370 | +1.7%
Cac MHz QFSH)
¥ .38 G7.1 18.5 1305
21 644 672 15.3 146.5
1010%- | LTE-FDD (SC-FDMA, 100% RE, 10 x| T4m G7.0 20,0 6,43 WEZ | *1T%
CaC MHE, 160}
¥ AT G7.5 19.9 139.%
z 705 855 18.1 127.8
10110- LTE-FOD (SC-FDOMA, 100% RB. SMHz, | » £.18 B850 19.4 575 1325 2.7 %
cad QFSR)
ki B.08 GB.6 19.3 12375
2 5.13 H5.7 151 142.4 ]
1M 11- LTE-FDD (SC-FORLA, 100% B3, S MHz, | x 722 674 198 fi.44 a1 22 %
 CAC 16-CAM) __
ki 713 67.2 12.0 1358
z 7.13 A7, 19.6 _ 1446
10112- LTE-FOD (SC-FOMA, 100% RE, 10 k4 T2 B4 201 8.59 1460 +1.9 %
Al MHz. B4-Catil)
Y T.63 67.7 0.1 140.7
I Z 728 66.7 183 125.0
10113 LTE-FDD [SC-FOMA, 100% RE, 5 MHz, | X 743 G7.6 201 662 146 | £1.9%
CAC = QUMM
il T E7,3 2000 13r.2
7 75 B6.8 10,4 1270
10140 LTE-FDO (SC-FOMA, 100% RE, 15 % a0 [ 20,2 E.49 148.7 +1.8%
CaB fiHz. 16-0AM)
¥ 7.81 &8.0 202 1439
z 7.56 &7 2 18.5 1341
10141 LTE-FOD (SC-FDMA, 100% RE, 15 x .70 G713 19.7 6.53 127.2 .8 %
CAB FAHE E4-0ART
¥ rar &2 20,2 148.1
z 760 &7.0 19.4 135.4
Cartificats Mo ES3-3096_Aors Paga 4 of 14
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FCC ID: AXI111464620/ 1C: 10239A-11464620

Report ID: P6024-EME-00011

ESI0VI- ShN3DSE Sl 29, 2016
10143- LTE-FDO (SC-FORA, 100% REB. 3 MHz, | x EB.04 GE.T 19.3 573 1308 =17 %
Cac QPSK)

L .18 L 19.7 1458
Z 547 GE.6 18.1 1402
10943 LTE-FOD (SC-FOMA, 100% RB. 3 MHz, | » 7.02 &7.5 19.8 6.35 1380 1.9 %
CAC 1E-0AM)
Y 640 &7 197 1328
z 604 B7.3 19.5 147.4
10144- LTE-FOO {SC-FOMA, 100% =B, 3 MHz, W 7.38 &67.8 0.1 G.65 140.2 1.9 %
Cac Gad-CaAh)
ki 7.8 B7.5 201 1354
o Z TET BE7.8 200 1482
10145~ | LIE-FDD (SC-FOMA, 100% RB, 1.4 x| s78 66.2 191 | 576 | 1268 | 4%
CAC Mz, DPEH)
Y 595 67,1 14,6 146.3
 Z 5,53 65,5 18.6 1339
10145- | LTE-FDD {SC-FOMA, 100% RE, 14 K| 678 67.2 wr | s41 | 1332 | 0E8%
CAC Mz, 18-C4M)
¥ 6.65 67.0 18.7 128.2
z 8.50 B7.1 19,65 140,7
10147~ | LTE-FDD [SC-FOMA, 100% RE, 1.4 " 705 7.4 20.0 672 | 1345 | HI°%
CAC MHz &4-CaM)
A (%15 G67.2 20.0 128.8
£ G.85 G7.6 20,0 41,4
10148 | LTEFDD (SC-FOMA, 50% RE, 20MHz, | x | 747 67,8 20.0 BaZ | 1448 | #1987
CAB TE-CLAM
¥ TA1 a7.7 20,1 140,2
Z 715 6.8 15,4 1281
10150- | LTE-FDD (SC-FOMA, 50% RE, 20MHz. | » | 774 £7.5 20.2 .60 1468 | +18%
CiaB B4-0AM)
I TET £7.0 20.2 1425
i 7.85 86.9 19,4 130,7
107154~ LTE-FOD (3C-FOMA, 50% FE, 10 MMz, | X AT &a.0 193 A.75 132.7 4%
CAC OPSK) .
¥ .12 857 19,4 128.1
Z 616 3.9 19.2 142.4
10155- | LTE-FOD (SC-FOMA S0% RE. 10MHz, | x | 7.21 674 198 | 643 | 1413 | #18%
CAC 1E-0AN)
ki 716 &7 .4 20.0 136.7
2 | B3 8.1 180 1253
101 56- LTE-FOD {SC-FOMA, 50% RE, 5 MHZ, b 5,99 BES 192 5,79 1298 1.7 %
CAC QFSH)
¥ 616 E7.3 188 1493
B z | 590 BE4 | 189 137.3
10157~ LTE-FDOD (SC-FOMA, 50% RE, 5 MHz, % 7.1 B7.2 19.8 g9 13659 1.5 %
CAC E-CaART
¥ .93 67.2 19,8 131.7
B - Z | BaR 7.2 8.6 1435
10158- | LTE-FOD (SC-FDMA, 50% RB, 10 MHz, | % | T.4% GT.6 0.1 BBz | 1429 | :1.9%
CAQ E4-DaA)
¥ TAZ 676 201 15T &
z A 586.7 15,4 1259
101589- LTE-FOO (SC-FDMA, 50% RE, 5 MHE, X ol ] 673 19,8 &.06 1374 *22 %
CAL - LA
Y 7.08 67.4 20,0 132.4
Z T.02 875 19,8 1E__3
10180- LTE-FDD (SC-FOMA, 50% RB, 15 MHz, x .61 ] 19.5 5,52 1359 =1.7%
CAR CIPEK) _
b £.51 7.1 19,5 132.3
Z | BER 674 19.5 1469
Certificats Mo: ES3-3006_Anr1G Page & of 14
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ESI0VI- SN:3006 Aol 29, 2ME
10161- | LIEFDD (SC-FDMA. S0% AB, 15 WHz. | X | 782 | 677 | 200 | 643 | 1442 | #18%
CaRE 16 CLAK

Yl Ta4 B7.6 20.0 1400
AL B5.6 18.2 127.8
10162- | LTEFDD (SC-FOMA, 50% RB, 15MHz, | % | 775 &7.9 201 | BSE | 1460 | 218%
GAB BL-OAMY
A TAT &7 R 20.1 141.6
_ 2 | 738 56.8 19.4 1304
10766 LTE-FDD (SC-FOM#, 50% FB, 1.4 MHz, | » 541 aa.0 19.4 548 1438 1.2 %
Cac QOP3K)
¥ | 536 B85 104 138.5
Z | 514 5.1 158 1293
10167- | LTE-FOD (3C-FOMA, 50% BB, 14 MHz. | % | 6.46 67.8 201 | B21 | WE0 [ £17%
CAT 16-CIAM)
¥ | 836 678 201 1438
B Z | 549 657 19.2 1517
10168~ LTE-FDD [SC-FOMA, 80% RE, 1.4 MHz, | x [ G674 0.0 [ 125,65 L
CAG | B4-OAM)
¥ | &EE 6.2 20.7 1443
S E— 2| asa 67,4 20.0 1331
-FDM#, 1 RE, 20 , .
o o EC Mz, ¥ | 574 B8 185 | 573 | 1852 | 4%
¥ | 523 6.3 LET 1331
z | ai0 BE.T 3.1 1453
10170- | LTE-FDD {2C-FOMA, 1 RE, 20 MHz, w | a7 66,2 08 | BEE | 13rE | 7%
GAB 16-CAM)
¥ | @1z BE.1 0.5 1344
z | s 6.0 Mz 145.0
mt LTE-FOD (SC-FOMA, 1 RB, 20 MHz, x| ma20 BB W5 | GA8 | 1384 | 217 %
Y | 614 BE.Z 20.6 134.7
10175 | LTE-FOD (SCFOMA, 1 RE, 10 Mz, 2l oo S8 4 T
a5 ] i 1 N o =1
o e ¥ | 5324 669 196 | 572 | 1380 | #14%
¥ | 53 B6.8 19.6 1335
z 507 66,5 120 143.3
10176- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 620 | 683 | 208 | GB6Z | 1388 | S17%
CAC 15-ChAM}
¥ | 614 BE.2 | 206 135.4
Z 5% 676 1 1450
10177~ | LTE-FOD (SC-FONA. 1 AE, 5 MHz, 73 -
1ot e | x| 528 67.0 196 | 673 | 1362 | #1.2%
¥ | 833 B6.0 18.7 1338
___ 3 5.5 19.0 143.4
1017E- LTE-FOO (SC-FOMA, 1 RE, 5 MHz, 18- | ¥ £.18 3 205 632 | 1388 | 217 %
Cal AR
¥ E.16 B2 20,8 135.8
Z | EBD B7.7 20,0 1441
10178- | LTEFDD (SC-FOMA, 1 RB, 10 MHZ, x| & an4 205 | G50 | 1384 | 20 %
| B4-0M)
¥ | 612 GE2 205 1338
z 582 £3.0 204 1435
10180- | LTEFDD (SCFOMA, 1 RE. 6 MHz, 62 | X | 618 Baz 205 | B&E1 | 1381 | =17 %
CaC QAN
¥ | 615 BR.3 206 1338
Z | 580 674 20,1 1439
10E1- | LTEFDD (SC-FOWA, 1 BB, 15 MHL, x| 524 569 198 | 672 | 1358 | #14%
| CAB OPSK)
hd 5.25 g7.0 18.7 133.1
[ 7| 50 | 667 | 182 428
Cerfficats Mo ES3-3008_Apr16 Page & of 14
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ES3DM3- 5M:3006 Mgl 28, 2016
1HB2- LTE-FDO {SC-FOMA, 1 RB. 15 MHz ® &1T BRZ 20.5 £.52 138.0 1.7 %
CAB 16-CAM)

¥ .10 &80 205 133.2
z 5.ED &7.7 20.0 142.5
10183 LTE-FOD (SC-FOMA, 1 BB, 15 MHz, ES BT GRZ 205 8.50 137.2 =17 %
AR B4-0AM)
b 6.12 GE.2 rin -} 1336
£ 5,93 BE.1 202 1425
10784 LTE-FDD :EEEMA. 1 RE, 3 MHz, W 5,22 G5.A 185 873 1345 1.2 %
| CAC CPSK)
b 5,21 G568 196 1325
_ £ 515 G554 183 141.2
10185~ | LTE-FOD (SC-EDMA, | BB, 3 MMz, 16- | X | 6.18 BE.2 08 | 651 | 1372 | ©18%
LCAC | A
b R ] &80 L8 1AET
Z 583 7.9 0.1 14328
10186~ LTE-FOD {SC-FDMA, 1 RE, 3 MHZ, 64 k) 6.20 668.3 5 G50 1358 1.7 %
| AAC CIAM)
¥ 611 6B.1 205 1336
Z 6.02 B8.5 20.5 1427
10187 LTE-FDD {SC-FOMA, 1 RE, 1.4 BMHz, o 525 BE.S 185 573 134.3 12 %
CAC | OPSK)
b 5.22 65,9 196 1321
z 5.10 66,7 15,2 141.6
10188- | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, X | &18 8.2 205 B52 | 1367 | 1.0 %
CALC 16-E38M)
hd G.12 aa.1 0.6 1529
. Z | 587 B7.7 20,0 1458
10185 LTE-FOO (20-FOMA, 1 RE, 1.4 MHz, k] &20 68.3 2085 .50 137.0 1.7 %
AAC BL-0AM)
b 6,11 R 20,6 1323
z | so7 | edz | 202 1438
A0~ LTE-FDD (SC-FDMA, 50% RB, 20 M-z, F #45 672 195 5.81 131.4 £1.7 %
LYY OPSK)
¥ .37 &7.1 18.5 1260
Zz .28 G365 16,9 134.7
10288~ | LTE-FOD (SC-FDMA, 50% RB. 5 bHe, | ® | 582 862 19.1 572 | 127.0 | =l4%
ARE aPsk)
i £.03 ar.2 18.7 146.8
z 5.71 661 18.8 12965
0255 LTE-FOD (SC-FOMA. 50% RB, 3 MHz, * 5,84 672 19.7 6.39 132.% =7 %
| AAB 1E-0AM) —
¥ | BTa 67.0 197 1296

I zZ | 6E6 67.1 19.5 135.2 —
10300- LTE-FOIO (SC-FONA, 50% R8., 3 MHz, b T.0a 674 0 2] 1341 21.9%
AAE EdaChAN

¥ 700 67.3 20.0 1308

z 521 G7.4 198 1418
10311- LTE-FDD [SC-FORMA, 100% REB, 15 x T.01 678 3.8 5.08 1382 +H.T %
A, MHz, SPSK}

¥ 6.4 678 20.0 1352

rd G.74 66.9 18.3 1250

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 & coverage
probability of approximately 95%.

: The uncesiainties of Namn X 7 o ned afesi ibe E*field uncerainty inside TSL (see Pages B and §)
:J"l.- l li £ ar umseriginky rud feguined

l.H'ﬂI'I'IiI'H:"l'it- datermmed llli'l'lg Ehe rmacc. desaaian Fom mear responSe mplying whrﬁmﬁhrm}m ardl I8 exprasasd Tor the squeee of tna
Fehd value.
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FCC ID: AXI111464620/ 1C: 10239A-11464620 Report ID: P6024-EME-00011

ES30W3- SM:3096 Aprl 29, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © nﬁm‘ h?w " ConvF X | ConvF ¥ | ConvFZ | Alpha® mn':: (';ll:;}

150 52.3 0.76 7.16 7.16 7.16 0.08 120 | £13.5% |
300 45,3 0.87 T.14 714 7L 0.14 1.60 =133 %
450 43.5 0.87 .70 8.70 670 | 022 | 170 | +133%
750 41.8 0.88 .55 6.55 £.55 .80 1.17 +12.0%
200 41.5 0.97 6.19 619 6.19 0.73 1.22 +12.0%
1810 40.0 1.40 5.08 508 | 508 0.43 1.61 £ 12.0%
1500 40,0 1.40 .05 5.05 5.05 0.56 1.39 +12.0%

| 2300 325 187 4.75 4.75 4.75 0.55 1.41 £12.0%
2450 a2 1.80 4.52 452 4.52 073 132 120 %
2600 et ] 1.86 433 4.33 4.33 0.80 127 £12.0%

“ Frequency vabdity above 300 MHz of + 100 MHz only applies for DRSY wi 4 and higher [s22 Page 2), else i iz restricted o + 50 MHz, The
uncartainly is the RSE of the Corm uncerianty at calbrsbon frequency and the uncertairty for 1he indcated fraquency band, Frequency valdty
beicr 500 MHE i = 10, 25, 0. 50 and 70 MHz Tor GonF essessmants at 30, 64, 128, 150 and 220 MHz respeciively. Above 5 GHz fequency
vakdity san be axtended ta £ 110 MHz.

* arfrequancies below 3 Gz, the vakdty of fesws paramebers (o and o} can be relaced 2 2 10% if loud compensation famuls 5 appied 1o
measired SAR values, Al frequencies abowe 3 GHz, ihe walidity of tissue perameters (o and o) b8 resincted ta £ 5%, The unoertainty i e 55 of
the Cornd unceetaingy for indicaied {arged lissue parameters. o

G & delermingd durng calibration, SPEAG warranis that he remaining devsion dur to the boundary effect sller CoMmpansaton is
#ways less than + 1% for fequencies below 3 GHz and below 2 2% ko equencas between 348 GHz at any distanse larger than nalf she proba tip
dameder from the boundary.

Cerificate Ma: ES3-3086_Apr16 Fage 8 of 14
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FCC ID: AXI111464620/ 1C: 10239A-11464620 Report ID: P6024-EME-00011

ESIDVE- SMN:E0EE Apiil 29, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Calibration Parameter Determined in Body Tissue Simulating Media

|_f [tz © F-mF Mmuuﬁﬂw ConvF X | ConvF ¥ | ComvFZ | Alpha® mmﬂn H.
150 1.9 0.80 687 5.97 8.47 0o8 | 150 | #133%
300 58.2 092 B.76 .76 .76 D12 | 130 | #133%
450 56.7 0.04 B.82 6.82 £.82 0A5 | 130 | £133%
750 55.5 0.96 8.1 B.11 BA1_ | 081 | 137 | £120%
900 55.0 1.05 547 5.97 587 | 062 | 132 | £120%
1810 53.3 1.52 4.91 491 4.91 063 | 134 | 2120%
1800 53.3 152 4.74 474 4.74 DSE | 145 | +120%
2300 52.9 1.81 4.45 4.46 4.46 080 | 120 | £12.0%
2450 52.7 1.95 4,31 43 4.31 080 | 118 | +120%

2600 52.5 218 4,15 4.15 415 | 080 | 115 | £120%

© Eraguency valdity abowe 300 MHz of 2 100 MH2 orily sppiles for DASY w44 ard higher {see Page 2}, else it 5 restrieed 1o 2 50 MHE. The
uncartainty is the RSS of the CornF uncertzirty al ealbration freguancy and the uncertainty far the indicatad frequenty band. Frequency validity
Ioelors 300 MHz b5 £ 10, 26, 20, 50 and 70 Mz for ConvF assessments ai 30, B4, 120, 150 and 230 MHE respoctivaly, Aogue 8 GHz fequenty
validity £an be aended 1o 110 MHz _ i

¥ Al fraguancies balow 3 GHz. the valdly of issue parametan (5 80 o} can be reiEmed 1 & 10% i liguid comgenzailen foomula is anplied 1o
measured SAR values, A reguencies abova 3 GHz, b walicity of lssee parameens (@ and 0) B restricted to & S The uncatainty 5 the RES of
e Gomd® uncertairdy for indcated 1arges lissue parameters. ) -

& plpnaiDientt are geierminad durng calibration. SPEAG warants hal the remalning deviation cue ta the boundary effact affer compansation is
ahways [E55 than = 1% for frequencies below 3 GHz and below = 2% for frequencies Detween 36 GHE 31 any dstance Sanger than hall the probe U
diamater fram the boundary.

Caertificate No! ES3-30088_Apr16 Page & of 14

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 33 of 48



FCC ID: AXI111464620/ 1C: 10239A-11464620 Report ID: P6024-EME-00011

ES3003- SN:3088 April 28, 2016

Frequency Response of E-Field

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

- | |
= .......................,.......-.............._; ........................ : chesadaimia
3 5 : -
o ‘
£ ; =+ ] i
l ] i B
B — - - . L -
"E\ i 1 | ! |
| ] i |
| ] i
R = S oo
or 1 i i
= i i
TR i i
o o A
L1 1 Ll L4 1 L L1 1 1 1
T I | I I

& =

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

Cerificate Mo: ES3-3006_Apri6 Page 10 of 14
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ES30W3- SH:3096 Apnl 29, 2016

Receiving Pattern (¢), 3 = 0°

=600 MHz,TEM f=1800 MHz R22
ar et Y
1 ' =] =
e ¥ T -"-'-?. gs sn on ° b F _ ; :_ # .::':- bl 0§ a8
= s o ™
o i =il ;
» . [] [] [ ]
et s ¥ 2 Tal E ¥ z
54 Ll i x
g : E . e
= . S A PR - 2 ’—'I—' == -
E aa _---*“'sl — I s_:‘- _*—l.""‘“"—! "?"'L‘—“ g = o :
] r 1
054 S ¥
L i | (N | i b, TRETY S o e (N gl Ll RN N IR T | itogeetd it Doy i
-15a b0 40 ) 50 o 10
Rod [

IIJE-I-.EIHZ B[ﬁ:j.-.ﬁl!l: 15@"*"? :‘5-'ﬁ'm'2

Uncertainty of Axial Isctropy Assessment: £ 0.5% (k=2)
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FCC ID: AXI111464620/ 1C: 10239A-11464620 Report ID: P6024-EME-00011

ESI0VE- SM:3006 April 28, 2016

Dynamic Range f(SARheaq)
(TEM cell , foq= 1200 MHz)

ﬂh’

105+

2
L

=
L]
]

input Signal [V}

10°

ral Gompansates compansated

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

Cerificata Mo: ES3-3096_Aprig Page 12 of 14
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ES30VE- SM:3008 Apdl 28, 2018
Conversion Factor Assessment
f= 900 MHz WELS R (H_com) f= 1810 MHz,WGLS R22 (H_comF}
i.ué' i w'
a3 E
LY -
Enl:—f ‘.".N im]l[ % .
57 X i1+
45 -y E -,\‘
. b “u
10 ~ l -~
o5 | “t o
==; i % B B =2 B = = :::-” T m % = =5 = _r.t‘”u
a2 T =, = =,
Deviation from Isotropy in Liquid
Error (¢, 3), f= 900 MHz
1.0
oa | |
0.6
e 04
E 0.2
& 00
0,2
0.4 =
=06
0.8
-1.0
0

10 08 08 04 02 00 02 04 06 02 10
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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FCC ID: AXI111464620/ 1C: 10239A-11464620

B30V BNEE90

Report ID: P6024-EME-00011

Bl 23, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Other Probe Parameters

Sensor Arrangament -W
Connector Angle () el
Mechanical Surface Detection Mode erabled
Optical Surface Detection Mode disabled

| Probe Overall Length 337 mm
Probe Body Diameter 0 mm |
Tip Length 10 mm
Tip Diameter 4 mim
Probe Tip to Sensor X Cakbration Polnt 2 mim

" Probe Tip to Sensor ¥ Cal braton Faint Zmm
Frobe Tip to Sensor 2 Calbration Point 2 mm
Recommended Measurement Distance from Surface 3 mim

Crrificate Mo: ES3-200E_Apri6
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Calibration Laboratory of Hﬁ@fﬁ g Schweizerisoher Kallbrierdienst

Schmid & Partner iﬁﬁ Service sulsse détalonnage
Engineering AG P c Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland ﬁx,ﬂﬁ\f S Swisa Calibration Service

Aecroditad by tha Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service |z one of the signatories 1o the EA
Multilaterasl Agreement for the recognition of callbration cerificates

cient  Motorola Solutions MY
CALIBRATION CERTIFICATE

Acoreditation Mo.: SCS 0108

Cortificate No: D450V3-1053_Mar15

Olbjact D450W3 - SM:1053

Casbralion procadureis) QA CAL-15v8

Calibration procedure for dipole validation kits below 700 MHz

Calibeation dasa- March 17, 2015

This calibeation carificate dooumants the traceability to national standards, which realize the physical units of measuements [31).
The measuraments ard fhe uncerlainties with confidence prohability ara given on the follewing pages and are pan of e cemficats

Al calbrations have been canducted in the closad laborstory tacilily: ervionmant temparature (22 + 370 and humidiy < T0%.

Calbration Equipment used (METE crilical far calibration)

Primary Standands ID @ al Date (Cariilicate No,) Scheduled Cafbration
Fower malar E44168 OB41295374 (3-Apr-14 (No. 217-01811) Apr-15

Fower sansor E44124 WY 41486087 13-fpr-14 (M. 217-01%11) Agr-15

Rdurence 3 o8 Attaniaior SN: SE054 [3c) 05-Apr-14 (Mo, 217-01845) Apr-15

Rafarance 20 db Atenalar 5M; 55058 [20k) 03-Ape-1d (Mo, 21 70138) Apr-15

Typa-N mismatch combinalion SM: 50472/ 06327 O3-Apr-14 (Mo, 21709921) Apre15

Fatarence Probe ETIOWVE SN; 1507 A-Dac-14 (No. ET3-1507_Dec14) Dac-15

DAE4 &N 654 Al=Jun-14 (Ho. DAES-854_Jun14) Jun-15

Secordary Standands ID & Chack Date (in house) Seheduled Chick

RF ganerator HP 86465 US364200 700 [H-Aug-5 (in house check Apr-13) In hiodigs check: Ape-16
Melwirk Arabyzer HP 8753E USITIONGNS S4206  1A-CN {in hise chock Oot14) In heaiea chipek Cal-16

i Furilicen Sigralure
Calbrated by: Jeton Kastrat Laboratory Techrican_—— _LC: i
Appraved by: Katjn Pokovic Technical Manager ,g;.:- a2
l":‘-_-__.__--:'-éﬁ"" £ g

Issugd; March 17, 2015

This calibralion cerificata shall nod be raproduced except in full without witlen approval of the labaialary.

Certificate Mo: D450V3-1053_Mar15
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Calibration Laboratory of A

) P 5 Schweizerischer Kalibrierdianst
Schmid & EHHHEF iﬁé c Service suisse d'étalonnage
Engmeenng AG T Servizio svizzero di teratura
Zeughausstrasss 43, 6004 Zurich, Switzerland E7aN S swiss Calibeation Service
[yl
Acericied by the Swiss Accredation Service (SAS) Accreditation Mo.: SCS 0108

The Swiss Accreditation Sarvice is one of tha signatories lo the EA
Muitiiatesal Agreement for the recegnition of callbration sertificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "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 (SAH) 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 § 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 certificate are valid at the freq uency indicated.

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

» Feed Point Impedance and Retum 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 fo the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

* Electiical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uneerlainty required,

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

* S5AR 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 caleulate 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 narmal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D450V3-1053_Maris Page 2 of B
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Acvanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution di, dy, dz =5 mm
Frequency 450 MHz + 1 MHz

Head TSL parameters
The tallowing parameters and caloulations were apglied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 435 0.87 mha'm

Measured Head TSL parameters (22.0£02)°C 430:6% 0.88 mha'/m + 6 %

Head TSL temperature change during test <05*C — —
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured 250 W input power 1.12 Wikg

SAR fer nominal Head TSL pararmetars normalized 1o 1W 4.45 Wikg = 18.1 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measuned 250 W input power 0.747 Wikg

SARA for nominal Head TSL parameters narmalized to 1W 2,87 Wikg +17.8 % (k=2)
Body TSL parameters

The following paramelers and calculations wera applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 220°C 56.7 0.94 mhodm

Measured Body TSL parameters {220+02)°C 587 +6% 0.97 mhoim £ 6 %

Body TSL temperature change during test <05°C e e
SAR result with Body TSL

SAR averaged over 1 cm” (1 g) of Body TSL Conditicn

SAR measured 250 W input power 1.13 Wiy

SAR for nominal Body TSL parameters nomalized to 1W 441 Whkg £ 18,1 % (k=2)

SAR averaged aver 10 cm® (10 g) of Body TSL condition

5AR measured 250 W input power 0. 748 Wikg

SAR for nominzl Body TSL pararmetars marmalized to 1W 2.92 Wikg £ 17.6 % (k=2)
Certiflcate Mo: D45003-1053_Maris Page 3o 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point GT20-22|0

Retum Loss - 23.1dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed point 5520-53|0 |

Fietumn Loss -23.0dB |

General Antenna Parameters and Design

Lﬂactrinal Delay (one diraction) | 1,350 ns _]

After leng tarm uss with 100W radiated power, only a slight warming of the dipole near the feedpoint can be messurad,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected 1o 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 o the dipole ams in order to improve matching when loaded aceording to the position as explained in the
“Measurement Condlitions” paragraph. The SAR data are not affected by this change. The overall dipoke length is still
according to the Standard.

No excessive farce must be applied 1o the dipole arms, because they might band or the soldered connections near the
feedpaint may be damaged,

Additional EUT Data

Manufaciured by SPEAG
Marufaciured on Decamber 16, 2005
Certilicate Mo: D450V3I-1053_Marl5 Page 4 of B
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DASYS5 Validation Report for Head TSL

Date: 17.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN: 1053

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

Medium patameters used: £ =450 MHz; o = 0,88 $/m; & = 43.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASY 5 (IEEENEC/ANSI C63.19-201 1)

DASYS2 Configuration:
+  Probe: ET3DV6 - SN1507; ConvF(6.58, 658, 6.58); Calibrated: 30.12.2014:
»  Sensor-Surface: dmm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn654; Calibrated: 30.06.2014
+  Phantom: ELI v4.0; Type: QDOVAOO1BB; Serial: TP: 1003
»  DASY52 528 8(1222); SEMCAD X 14.6.10{7331)

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

Referenee Yalue = 38.88 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 161 W/kg

SAR(1 g) = 1.12 Wikg; SAR(10 g) = 0.747 Wikg

Maximum value of SAR {measured) = 1.20 Wikg

-2.00

-4.00

-6.00

OdB=1.20 Wikg =0.79 dBW/kg

Carificate No: D450v3-1053_Marl 5 Paga50f 8
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Impedance Measurement Plot for Head TSL

AT Mar 2845 1044156
CHI 81t 1 U Fs SR 6 -24633 % 16239 pF 458,080 208 HHz

Del

frig
i

Hid

CH2 541  LOG 3 dB/REF -8 df #-23.050d8 4 Mz

o T T I

] ) 4| |
i | | :
i . v \ S— |
Hld : : — | [
START 256,000 608 Mz STOP €50.000 DEORIG
Cerdilicate No: 450031053 Mari5 Page G ol B
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DASYS5 Validation Report for Body TSL

Date: 17.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN: 1053

Communication System: UID 0 - CW; Frequency: 450 MHz
Medinm parameters used: = 450 MHz; o = 0.97 $/m; & = 56.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration;
*  Probe: ET3DV6 - SN1507; ConvF(7.05, 7.0, 7.05); Calibrated: 30.12.2014;
¢ Sensor-Surface: 4mm (Mechanical Surface Detection)
«  Electronics: DAEA Sn654; Calibrated; 30.06.2014
#  Phantom: ELI v4.0; Type: QDOVADDBB; Serial: TP: 1003
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 36,335 Vim; Power Drift = -0.01 4B

Peak SAR (extrapolated) = 1.81 Wikg

SAR(I g) = L13 W/kg; SAR(10 g) = 0.746 W/kg

Maximum value of SAR (measured) = 1.21 Wikg

-2.00
-4.00
-6.00

-8.00

-10.00

0.dB = 1.21 Wrkg = 0.83 dBW/kg

Cerificate No: D450V3-1053_Mar1s Page 7 of &
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Impedance Measurement Plot for Body TSL

CHD %48 4 w Fs

Del

A
157

CHE 231 0§ 5 dB¢ REF -2

17 Mar 2045 111688105
SR -52734 0 E7.0EE pF
m———

456,080 08 HHz

2-2200F JE 450,050 363 fHz

s : ; ]

Hld

= 55T N o .

|

|
-

| Ml N
STOP E50.008 208 HHz

Report ID: P6024-EME-00011
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Dipole Data

Report ID: P6024-EME-00011

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 D450V2 - 1053 Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
4/14/2015 57.17 -4.06 -22.30 54.88 -3.62 -24.79
2/15/2016 53.46 -5.59 -21.02 55.30 -5.51 -22.32

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