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Responsible Engineer: Saw Sun Hock (EME Engineer)

Report Author: Saw Sun Hock (EME Engineer)

Date/s Tested: 3/28/2016 -3/30/2016; 4/5/2016-4/12/2016
Manufacturer: Vertex Standard LMR, Inc.

DUT Description: Handheld Portable — Vertex EVX-261-G6-5 403-470MHz 5W
Test TX mode(s): CW (PTT)

Max. Power output: 5.5W

Nominal Power: 5.0W

Tx Frequency Bands: LMR 403-470MHz

Signaling type: FM and TDMA

Model(s) Tested: AC1370002 (EVX-261-G6-5)

Model(s) Certified: ACI1370002 (EVX-261-G6-5)

Serial Number(s): 2B6C800033, 2B6C800030
Classification: Occupational/Controlled

FCC ID: AXI111374620; LMR 406.125-470 MHz

This report contains results that are immaterial for FCC equipment approval, which are
clearly identified.
10239A-11374620; This report contains results that are immaterial for IC equipment

1C: 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.

I attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. This reporting format is consistent with
the suggested guidelines of the TIA TSB-150 December 2004. The results and statements contained in this report pertain only to the device(s)
evaluated.

72};7/
. Tiong: Certification Date: 4/19/2016
Tiong Nguk Ing Nguk 2

Deputy Technical Manager

Approval Date: 5/05/2016 |ng Certification No.: L1160403
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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 EVX-261-G6-5. This device is classified as
Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
. ey Max Calc at Body (W/kg) Max Calc at Face (W/kg)
Equipment Class (MHZ)
1g-SAR 10g-SAR 1g-SAR 10g-SAR
TNF 406.125-470MHz 5.94 4.17 4.52 3.32
Simultaneous Results NA NA NA NA

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

RF: Radio Frequency

DUT: Device Under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

LMR: Land Mobile Radio

NA: Not Applicable

PTT: Push to Talk

NiMH: Nickel Metal Hydride

RSM: Remote Speaker Microphone
SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access
4FSK: 4 Level Frequency Shift Keying
DSP: Digital Signal Processor

TNF: Licensed Non-Broadcast Transmitter Held to Face

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.
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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.

o [EC62209-1 (2005) Procedure to determine the specific absorption rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

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

e IEEE 1528 (2013), Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications
Devices: Measurement Techniques

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

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

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

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

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

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

e ANATEL, Brazil Regulatory Authority, Resolution No. 303 of July 2, 2002 "Regulation of
the limitation of exposure to electrical, magnetic, and electromagnetic fields in the radio
frequency range between 9 kHz and 300 GHz." and “Attachment to resolution # 303 from
July 2, 2002”

e [EC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices — Human models, instrumentation, and
procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz).

e FCCKDB —-643646 D01 SAR Test for PTT Radios v01r03

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

e FCC KDB —-447498 D01 General RF Exposure Guidance v06
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5.0 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-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

6.0 Description of Device Under Test (DUT)

This 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 403-470 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 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-6DS Stubby Antenna, 450-490MHz, -4.3 dBd Yes Yes

7.2 Batteries

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

descriptions.
Table S
. Selected
Battery Models Description 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
B(;Kdvgsm Description szl:::? Tested Comments
Clip-20 Belt Clip Yes Yes
Compatible with battery
LCC-261 Leather Case with fixed belt loop Yes Yes FNB-V133LI-UNI only
Compatible with battery
LCC-261S Swivel belt loop Yes Yes FNB-V133LI-UNI only
Compatible with batteries
FNB-V134LI-UNI and
LCC-261SH 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-101A4B Single Wire Surveillance Kit Yes Yes
MH-102A4B 2-Wire Surveillance Kit Yes Yes
MH-103A4B 3-Wire Surveillance Kit Yes Yes
MH-201A4B Heavy duty headset Yes Yes
MH-66A4B Noise cancelling speaker microphone Yes Yes Tested with MH-100
VH-150B Vox over the headset Yes Yes
MH-4508 Speaker microphone No No By similarity to MH-360S
VH-150A Vox over the headset No No By similarity to VH-150B
MH-100 Earpiece for RSM Yes Yes Tested with MH-66A4B
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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 FES;?Q?)
SPEAG DASY 5

The DASY 5™ gsystem is operated per the instructions in the DASYS5™ 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 LxWxD Thickness Structure Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er=3-5, | »80x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LosErT;r?gz;lt _ | Human Model | /_251.1 2Hrln m Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat \ Er=a- 1,1 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

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

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 3122 6/19/2015 6/19/2016
Speag DAE DAE4 1488 7/14/2015 7/14/2016
e ek sary 0 E4438C MY45091270 7/9/2014 7/9/2016
Bi-directional Coupler 3020A 41931 7/6/2015 7/6/2016
Amplifier 10W1000C 312858 CNR CNR
Power Meter E4418B MY45100911 5/29/2015 5/29/2017
Power Meter E4418B MY45101014 11/4/2015 11/4/2017
Power Sensor 8481B SG41090258 6/3/2015 6/3/2016
Power Sensor 8482B 3318A07546 6/3/2015 6/3/2016
Power Meter E4418B MY45100532 11/4/2015 11/4/2017
Power Sensor 8481B SG41090248 12/14/2015 12/14/2016
THERMOMETER DTM3000 3257 8/28/2015 8/28/2016
Dickson Temperature Recorder T™M320 06153216 7/20/2015 7/20/2016
Dielectric Assessment Kit DAK-12 1069 5/12/2015 5/12/2016
Network Analyzer E5071B MY42403218 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.

Table 12
Probe Calibration Probe Measured Tissue Validation
Dates Point SN Parameters
o | € Sensitivity | Linearity | Isotropy
CW
8/25/2015 Body 450 3122 0.91 54.8 Pass Pass Pass
8/26/2015 Head 450 0.91 43.9 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 # Tissue Type Dipole Kit / Serial # (W/kg Measured normalized to 1W Date
(W/kg) (W/kg)
1.13 4.52 *3/28/2016
1.15 4.60 3/29/2016
1.14 4.56 3/30/2016
1.15 4.60 *4/5/2016
FCC Body 4.41 +/- 10% 1.16 4.64 4/6/2016
3122 SPEAG D450V2/ 1.15 4.60 4/7/2016
1053 1.16 4.64 4/8/2016
1.15 4.60 4/11/2016
1.16 4.64 4/12/2016
1.15 4.60 4/7/2016
IEEE/IEC Head 4.45 +/- 10% 1.12 4.48 4/8/2016
1.15 4.60 4/12/2016

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
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.93 57.2
. FCC Body 0.89-0.98) (54.3-60.0) 0.90 55.4 4/6/2016
IEEE/ 0.87 44.1
IEC Head (0.83-0.91) (41.9-46.3) 0.85 437 4/8/2016
406 | FCCBod 0.93 571 0.90 551 | 3292016
Y (0.89-0.98) (54.3-60.0) ' '
0.91 55.2 *3/28/2016
0.94 57.0 0.91 54.9 3/29/2016
420 FCC Bod
T (0.89-099) (54.2-59.9) 092 547 | 4582016
0.91 55.5 4/11/2016

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18
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Table 14 Continued

Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.94 56.9 0.91 54.7 *3/28/2016
FCC Bod
430 Y ©089-0.98) (54.1-59.7) 092 547 | 31292016
IEEE/ 0.87 43.7
IEC Head (0.83-0.91) (41.6-45.9) 0.87 43.1 47712016
0.94 56.8
440 FCC Body (0.89-0.99) (54.0.59.6) 0.93 54.6 3/29/2016
0.93 54.8 3/28/2016
0.92 54.4 *3/28/2016
0.94 54.4 3/29/2016
0.93 55.0 3/30/2016
0.94 56.7 0.93 55.2 *4/5/2016
FCC Bod
Y1 (089099 (53.9-59.5) 0.94 547 | 4/612016
450 0.94 54.7 4/7/2016
0.94 54.2 4/8/2016
0.94 55.1 4/11/2016
0.94 54.6 4/12/2016
) 08 3 0.89 42.7 4/7/2016
IEEE .87 S
IEC Head (0.83-0.91) (41.3-45.7) 0.89 42.7 4/8/2016
0.87 42.5 4/12/2016
0.94 56.7
455 FCC Body (0.89-0.99) (53.8-59.5) 0.94 55.0 4/11/2016
1IEEE/ 0.87 435
IEC Head (0.83-0.91) (41.3-45.6) 0.87 424 4/12/2016
0.94 56.7 0.94 543 3/29/2016
FCC Bod
460 O (0.89-0.99) (53.8-59.5) 0.94 548 | 3/302016
IEEE/ 0.87 43.4 0.89 42.5 4/7/2016
IEC Head (0.83-0.91) (41.3-45.6) 0.89 425 4/8/2016
0.94 54.1 *3/28/2016
0.94 66 0.95 54.1 3/29/2016
. 56.
FCC Body (0.89-0.99) (53.8-59.5) 0.95 54.7 3/30/2016
470 0.95 54.9 *4/5/2016
0.95 54.4 4/7/2016
IEEE/ 0.87 43.4
IEC Head (0.83-0.91) (41.2-45.6) 0.90 42.3 47712016

Note: * This tissue date covered for next test day (within 24 hours)
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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: 20.1 —23.7°C
Ambient Temperature 18-25°C Avg.21.6°C
Range: 19.5-22.4°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.
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Table 16
Description <3 GHz >3 GHz
Max1mum distance from closest measurement point 541 mm Y-5-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 3004 ° 2004 1°

normal at the measurement location

<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 area scan spatial resolution: AxArea, AyArea

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

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

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

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

12.2 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.

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.
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12.4

12.5

DUT Test Channels

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

N, =2*roundup[10*(fy, — fi,,,)/ f.1+1

Where

N, = Number of channels
Fhigh = 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.
1g-SAR” and “Max Calc.10g-SAR” in the data Tables is determined by scaling the
measured SAR to account for power leveling variations and 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 ©

P_max
P _int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

Note: for conservative results, the following are applied:
IfP _int>P max, then P max/P int=1.
Drift =1 for positive drift

Additional SAR scaling was applied using the methodologies outlined in FCC KDB
865664 using tissue sensitivity values. SAR was scaled for conditions where the
tissue permittivity was measured above the nominal target and for tissue
conductivity that was measured below the nominal target. Negative or reduced SAR
scaling is not permitted.
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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 406.125-470MHz 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 (406.125-470MHz) 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)
406.1250 5.42
420.0125 5.45
429.9875 5.44
440.0125 5.30
450.0000 5.40
455.0000 5.36
460.0000 5.40
469.9875 5.32

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#
406.1250
ATU-6A FNB31£133LI' Clip-20 | MH-360S | 420.0125 | 5.38 [-0.29 | 6.55 4.75 3.58 2.60 | ZWS-AB-160328-08
429.9875
420.0125 | 542 [-033 | 7.60 5.53 4.16 3.03 | ZWS-AB-160328-09
ATU6B FNB_I}/I\IHBLI_ Clip20 | MH-3608 :iii?;j 549 |-0.58 | 6.37 4.64 3.65 2.66 | ZWS-AB-160328-10
450.0000 | 5.48 | -0.55| 6.68 4.84 3.80 2.76 ZWS-AB-160328-11
440.0125
ATU-6C FNB'[}/I\IHBLI' Clip-20 | MH-360S | 455.0000 | 547 | -0.46 | 6.94 5.06 | 3.88 2.83 ZR-AB-160411-07
469.9875
450.0000 | 5.46 |-0.51 | 6.00 435 3.40 2.46 | ZWS-AB-160328-13
ATU-6D FNB'[\J/I\IIE 3LI- Clip-20 | MH-360S | 460.0000
469.9875
450.0000 | 5.48 [-0.72 | 6.57 4.75 3.89 2.81 |ZWS-AB-160328-14
ATU-6DS FNB'[\J/I\IIE 3LI- Clip-20 | MH-360S | 460.0000
469.9875 | 5.37 | -0.63 | 6.47 4.67 3.83 2.76 | ZWS-AB-160328-15
Assessment of Additional Batteries
420.0125 | 542 |-0.52| 7.37 5.38 4.22 3.08 ZR-AB-160329-02
ATU-6B | NB-VI34LI- Clip-20 | MH-360S 4299875
UNI 440.0125
450.0000
420.0125 | 5.31 |-047| 5.51 4.05 3.18 2.34 2111(6%?59)-(?3]3
ATU-6B FNBS’I\IH%LI' Clip-20 | MH-360s | 4299875
440.0125
450.0000

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.
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Table 19
Max
Meas. | Meas. | Calc. Max
Init | SAR | 1g- | 10g- | 1g- | Cale.
Carry Cable | TestFreq | Pwr | Drift | SAR | SAR | SAR |10g-SAR
Antenna Battery Accessory | Accessory | (MHz) W) | (dB) |[(W/kg)| (W/kg) [(W/kg)| (W/kg) Run#
ZR(KBK)-AB-
406.1230 1 530 | 046 | 928 | 6.54 | 535 3.77 160329-05
FNB-V133LI- ZR(KBK)-AB-
ATU-6A UNI LCC-261 | MH-360S | 4200125 | 5 4| 30 | 808 | 570 | 436 3.08 160329-04
ZR(KBK)-AB-
4299875 | 544 | 065 | 889 | 627 | 522 3.68 160329-06
420.0125 | 542 | -046 | 937 | 6.60 | 5.29 3.72 | ZWS-AB-160329-07
- - 4299875 | 542 | -0.63 | 928 | 6.57 | 544 | 3.85 |ZWS-AB-160329-08
ATU-6B  |TNBVISSLI-Ty e o6t | MH-360S
UNI 440.0125 | 536 | 046 | 8.64 | 6.0 | 493 | 348 |ZWS-AB-160329-10
450.0000 | 548 | -0.52 | 8.02 | 5.64 | 454 3.19 | ZWS-AB-160329-09
440.0125 | 541 | -0.44 | 888 | 626 | 5.00 3.52 | ZWS-AB-160329-12
FNB-V133LI-
ATU-6C UNI LCC-261 | MH-360S | 455.0000 | 540 | -0.53 | 9.55 | 678 | 549 | 3.90 |KBK-AB-160411-08
469.9875 | 546 | -0.79 | 923 | 6.48 | 5.8 391 | ZWS-AB-160329-13
ENBLVI3ALI 450.0000 | 548 | -047 | 9.48 | 6.66 | 5.30 3.72 | ZWS-AB-160329-14
ATU-6D UNI | LCC-261 | MH-360S | 460.0000 | 547 | -0.58 | 9.53 | 6.69 | 548 | 3.84 |ZWS-AB-160329-15
469.9875 | 545 | -0.79 | 932 | 654 | 5.64 3.96 | ZWS-AB-160329-16
KKL(KBK)-AB-
450.0000 1 5 45 | 047 | 10.00 | 7.08 | 5.59 3.96 160330-02
ATU-6DS FNBS’I\IHBLI' LCC-261 | MH-360S | 460.0000 KKL(KBK)-AB-
' 545 | -0.74 | 898 | 630 | 537 3.77 160330-03
469.9875 | 547 | -091 | 791 | 556 | 490 | 345 |ZWS-AB-160330-08

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

Assessments at the Body with Body worn LCC-261S
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.
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Table 20
Max
Meas. | Meas. Max Calc.
Init | SAR 1g- 10g- Calc. 10g-
Carry Cable Test Freq | Pwr | Drift | SAR SAR |[1g-SAR| SAR
Antenna Battery Accessory | Accessory | (MHz) (W) | (dB) |(W/kg)| (W/kg) | (W/kg) | (W/kg) Run#
406.1250
FNB-V133LI-
ATU-6A UNI LCC-261S | MH-360S | 420.0125 | 543 | -0.31 | 1.94 | 1.48 1.06 0.80 | ZR-AB-160408-07
429.9875
420.0125 | 543 | -0.37 | 230 | 175 1.27 0.97 | ZR-AB-160411-02
429.9875
FNB-V133LI-
ATU-6B LCC-261S | MH-360S
UNI 440.0125
450.0000
440.0125
FNB-V133LI-
ATU-6C UNI LCC-261S | MH-360S | 455.0000 | 542 | -0.51 | 2.36 | 1.79 | 135 | 1.02 |KBK-AB-160411-09
469.9875
450.0000 | 544 | -0.53 | 2.40 | 1.82 1.37 1.04 | ZR-AB-160411-04
ATU-6D FNB'[}/I\IHBLI' LCC-261S | MH-360S | 460.0000
469.9875
450.0000 | 541 | -037 | 2.64 | 1.99 1.46 1.10 | ZR-AB-160411-05
ATU-6DS FNB'[}/I\IHBLI' LCC-261S | MH-360S | 460.0000
469.9875
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.
Table 21
Max
Meas. | Meas. Max Calc.
Init | SAR | 1g- 10g- Calc. 10g-
Carry Cable Test Freq | Pwr | Drift | SAR | SAR |1g-SAR| SAR
Antenna Battery Accessory | Accessory (MHz) (W) | (dB) |(W/kg)| (W/kg) | (W/kg) | (W/kg) Run#
406.1250
FNB-V134LI-
ATU-6A UNI | LCC-261S | MH-360S | 4200125 | 541 | 030 | 1.68 | 128 | 092 | 0.70 | ZR-AB-160411-06
429.9875
4200125 | 542 |-0.40 | 2.43 1.86 1.35 1.03 | KBK-AB-160411-10
429.9875
ATU-6B  |FNB-VI3ALI G 60 o615 | MH-3608
UNI 440.0125
450.0000
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Max
Meas. | Meas. Max Calc.
Init |SAR| 1g- 10g- Calc. 10g-
Carry Cable Test Freq | Pwr |Drift|] SAR | SAR |[1g-SAR| SAR
Antenna Battery Accessory | Accessory (MHz) W) | (dB) [(W/kg)| (W/kg) | (W/kg) | (W/kg) Run#
440.0125
FNB-V134LI-| LCC-
ATU-6C UNI 261sH | MH-360S | 455.0000 | 544 |-052| 301 | 228 | 172 | 130 |KBK-AB-160411-12
469.9875
eNBVILL]  Lec 450.0000 | 546 |-0.51| 3.68 | 2.80 2.08 1.59 | KBK-AB-160411-13
ATU-6D UNI 261SH | MH-3608 | 460.0000
469.9875
eNBVILL]  Lec 450.0000 | 548 |-0.17| 3.24 | 2.45 1.69 1.28 | ZR-AB-160412-04
ATU-6DS UNL 261SH | MH-3608 | 460.0000
469.9875
Assessment of Additional Battery
ENBLVI36 Lec 450.0000 | 544 |-0.79] 2.63 | 2.00 1.59 121 | ZR-AB-160412-07
ATU-6D UNI 261SH | MH-3608 | 460.0000
469.9875
Assessment at the Body with other audio accessories
Assessment for additional audio accessories as per “KDB 643646 Body SAR Test
Consideration for Audio Accessories without Built-in Antenna; Sec 1, A”. SAR
plots of the highest result per Table (bolded) are presented in Appendix E.
Table 22
Max
Meas. | Meas. | Max Calc.
Init | SAR | 1g- 10g- Calc. 10g-
Carry Cable Test Freq | Pwr | Drift | SAR | SAR [1g-SAR| SAR
Antenna Battery Accessory | Accessory (MHz) W) | (dB) [(W/kg)|(W/kg)| (W/kg) | (W/kg) Run#
450.0000
FNB-VI133LI- MH-66A4B
ATU-6D UNI LCC-261 | v i 100 | 460-0000
469.9875 | 542 | -0.68 | 9.84 | 6.88 | 5.84 4.08 | ZWS-AB-160406-05
450.0000
ATU-6D FNB'IEIBLI' LCC-261 |MH-101A4B | 460.0000
469.9875 | 538 | -0.65 | 9.42 | 6.64 | 5.59 3.94 | ZWS-AB-160406-06
450.0000
ATU-6D FNB'IEIBLI' LCC-261 |MH-102A4B | 460.0000
469.9875 | 538 | -0.67 | 9.45 | 6.67 | 5.64 3.98 | ZWS-AB-160406-07
450.0000
ATU-6D FNB'IEIBLI' LCC-261 |MH-103A4B | 460.0000
469.9875 | 541 | -0.64 | 8.67 | 6.15 | 5.11 3.62 | ZWS-AB-160406-08
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Table 22 Continued
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Meas. | Meas. Max Max
Init | SAR | 1g- 10g- Calc. Calc.
Carry Cable Test Freq | Pwr | Drift | SAR | SAR | 1g-SAR |10g-SAR
Antenna Battery Accessory | Accessory | (MHz) W) | (dB) |(W/kg)[(W/kg)| (W/kg) | (Wkg) Run#
450.0000
FNB-V133LI- MH-
ATU-6D UNI LCC261 | 0 i | 460.0000
469.9875 | 542 |-0.63| 9.03 | 6.35 5.30 3.72 | ZWS-AB-160406-09
450.0000
ATU-6D FNB'I}’]}H”LI‘ LCC-261 | VH-150B | 460.0000
469.9875 | 543 |-0.62| 9.56 | 6.73 5.58 3.93 | ZWS-AB-160406-10

13.2 LMR assessments at the Face for 460.125-470MHz 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 (460.125-470MHz) 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)
406.1250 5.42
420.0125 5.46
429.9875 549
440.0125 537
450.0000 547
455.0000 5.44
460.0000 548
469.9875 5.39

DUT assessment with offered antennas, default battery with front of DUT positioned
2.5c¢m 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.
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Table 24
Max | Max
Meas. | Meas. | Calc. | Calc.
Init | SAR | 1g- 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | SAR | SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) W) | (dB) |(W/kg) [(W/kg) | (W/kg) [(W/kg) Run#
406.1250
ATU-6A FNB'[}’I\IHMLI' None None 420.0125
4299875 | 542 [-033 | 5.12 | 3.79 | 2.80 | 2.07 | ZWS-FACE-160407-07
420.0125
ATUGp  |FNBVISALE| None 4299875 | 5.43 | -0.44 | 5.14 | 3.81 | 2.88 | 2.14 | ZWS-FACE-160407-08
UNI 440.0125
450.0000
440.0125
FNB-V134LI-
ATU-6C UNI None None | 455.0000 | 547 |-0.52 | 6.94 | 5.13 | 393 | 291 | ZR-FACE-160412-06
469.9875
450.0000 | 542 | -042 | 577 | 425 | 322 | 2.38 | ZWS-FACE-160407-11
ATU-6D FNB'[}/I\IHMLI' None None 460.0000 | 549 |-0.53 | 7.08 | 521 | 4.01 | 2.95 | ZWS-FACE-160407-10
469.9875 | 543 |-0.59 | 6.29 | 4.62 | 3.65 | 2.68 | ZWS-FACE-160407-12
450.0000 | 5.48 | -0.22 | 590 | 433 | 3.11 | 2.29 ZR-FACE-160407-14
X ) ZR(KBK)-FACE-160408-
ATU-6DS FNB[}/I\IHMLI None Nome | 460.0000 | 5.46 |-1.04 | 7.07 | 519 | 4.52 | 3.32 05
469.9875 | 533 | -0.64 | 6.14 | 449 | 3.67 | 2.68 ZR(KBK)'F{ASCE'MO‘W'
Assessment of Additional Batteries
450.0000
ATU-6D FNBS’I\IHBLI' None None 460.0000 | 531 | -0.44 | 6.26 | 4.62 | 3.59 | 2.65 ZR(KBK)'FQCE'MO‘W'
469.9875
450.0000
ATU-6DS FNBS’I\IHBLI' None None 460.0000 | 5.43 | -0.58 | 7.05 | 5.17 | 4.08 | 2.99 ZR(KBK)'F;‘ICE'MO‘W'
469.9875
450.0000
ATU-6D FNBS’I\IH%LI' None None 460.0000 | 5.42 | -0.40 | 6.88 | 5.07 | 3.83 | 2.82 ZR(KBK)'F;;CE'MO‘W'
469.9875
450.0000
ATU-6DS FNBS’I\IH%LI' None None 460.0000 | 5.45 | -0.63 | 7.10 | 5.24 | 4.14 | 3.06 ZR(KBK)'FQCE'MO‘W'
469.9875
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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 25
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq| Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory | Accessory (MHz) | W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
FNB-V133LI- MH-66A4B w/ ZWS-AB-160406-
ATU-6A UNI LCC261 |70 g 4030125 53 | 038 | 9.12 | 649 | 514 | 3.65 )1
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 26
Max Max
Meas. | Calc. | Cale.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq| Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory | Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
FNB-V134LI- ZR(KBK)-FACE-
ATU-6A UNI None None 403.0125| 530 | -045 | 7.17 | 531 | 413 | 3.06 160408.04
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.
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A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASYS5™ coarse and zoom scans.
Note that the shortened scan represents the zoom scan performance result; this is
obtained by first running a coarse scan to find the peak area and then, using a newly
charged battery, a zoom scan only was performed. The results of the shortened cube
scan presented in Appendix D demonstrate that the scaling methodology used to
determine the calculated SAR results presented herein are valid. The SAR result
from the Table below is provided in Appendix F.

Table 27
Max Max
Meas. | Meas. | Calc. Calc.
Init | SAR | 1g- 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | SAR | SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(W/kg)|(W/kg)|(W/kg)| (W/kg) Run#
ATU-6D FNB-VI33LI- LCC-261 MH-66A4B w/ 469.9875 | 5.48| -0.40 | 10.80 | 7.57 | 5.94 4.17 | ZWS-AB-160407-05
UNI MH-100
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 nd (MHz - : - :
band (MHz) | 1g-SAR | 10g-SAR 1g-SAR | 10g-SAR
FCC
LMR | 406125470 | 594 [ 417 [ 452 | 33
Industry Canada
LMR 406.125-430 5.44 3.85 2.88 2.14
LMR 450-470 5.94 4.17 4.52 3.32
Overall
LMR | 403470 | 594 | 417 | 452 | 332

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 required because SAR
results are above 4.0W/kg (Occupational).

Table 29
Adj
Calc.
Carry Cable Test Freq. | 1g-SAR
Run# Antenna Battery Accessory Accessory (MHz) | (W/kg) | Ratio Comments
ZWS-AB-160406-05 5.75 No additional repeated
FNB-V133LI- MH-66A4B scans is required due to
ATU-6D UNI LCC-261 w/ MH-100 469.9875 1.03 the Ratio
ZWS-AB-160407-05 5.92 (SARpg/SARiew) < 1.20

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 26 of 52




FCC ID: AXI11374620 / IC: 10239A-11374620 Report ID: PS081-EME-00006

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 E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E.23 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E2.4 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 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 o0
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 ©
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 )
Max. SAR Evaluation (ext., int.,

avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E4.2 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 0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 23 23 o0
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E33 3.3 N 1.00 0.64 0.43 2.1 14 0
Liquid Permittivity (target) E3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) | E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 0
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.

¢) 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 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 ©
Linearity E2.4 4.7 R 1.73 1 1 2.7 2.7 ©
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical 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 ©
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 0
Dipole

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

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 23 2.3 ©
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 0.43 1.8 1.2 ©
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 0.64 | 043 1.2 0.8 ©
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 1.7 1.4 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 ©
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.

¢) 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 Laboratary of
Schmid & Partner
Engineering AG

Zoughaussirasss 43, 3004 Zurich, Switzerland

g Schweizerizcher Kalibrisrdisnst

C Service suisso d'étalonnagae

5 Sorvizlo svizeers di taratura
Swiss Calibration Service

Avcredied by he Swiss Accredimson Service [EAS) Ahecreditation Mo.: SCS 0108
Thie Swiss Accreditation Service is one of the signatodas 1o the E
Muttilateral Agreamant for the recognition of calibration certificates

ciisnt  Motorola Solutions MY Certificate No: ES3-3122_Jun15
|CALIBRATION CERTIFICATE

Ciject ES30WV3E - BN:3122

Calibralicn procedure(s) QA CAL-01.v8, O/ CAL-12.v3, Qb CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibvation date: June 19, 2015

This calbration cenificate docmmenls the eacaability to national standards, which reaize fe ohysical units of measuements {51
The measuwemaents and the uncerainbes with corfidence probabilty ane ghen on the faliwing pages and ane pan of the cerificate.

All cabbeations have been conduched in e dosed labaraiory feellby: ervronment temperatune (22 2 37°C and humidity = 0%,

Cabbration Equipment used (MATE critical for calibration}

Prirmarny Standands D al Dale |Cerdilicais Mo Scheduied Galinration

Pawer mebar E44198 GE4125A074 O1-Rar-135 Moo 217-02128) Mar-16

Powed sensor Edd124, MY 1498087 O -Br-15 (Mo, 217-02128) Mar-15

Refarencs 3 dB Amenuatar Sh: 550584 {30) 01-Bai-15 (Mo 217-02129) Mar-18

Fefsrence 20 dB Atlenusior SN S52TT (20x) 01-Agr-15 (Mo 217-0212) Mar-16

Redaranca 20 B Attenustor 5N 55130 [30E) CH-ar-15 Mo 217-02133) Mar-16

Redgranca Froba ES3002 SM: 3013 30-Dec-14 (Mo, E53-3013_Diecd 4) Dec-15

DaEL SM: B&D 14-Jan-15 ko, DAE4-660_Jan15) Jar-16

Secondary Slandards 1D ek Db fir house) Soheduled Check

RF generabor HP BG40 LS3642L001 700 d-fuug-88 (in house check Apr-13) In housa check. Ape-16

Network #nalyzer HF BTESE US3T30535 18-0ct-01 [in housa cheok Oo-14) In noisEs chas 0816

Mama Funclion Signatuma
Caltwated by Jalon Hastoati Labaratory Tachrician - { {,:’
Approwed by Halja Pokovic Technizal Managar e e
g_,__f:::ﬁ .j.' ;5/1_/’%-

Issumd: June 70, 2015

This calbmtion canifizate shall nof be reprodiuced excegl in full wilheul withen approval of the labomsony

Cerlificate Mo ES3-31122_Juni5 Paga 1 of 12
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Calibration Laboratory of

; 5 Schwaizerischar Kallbriardianst

Schmid & Partner C Servies suisse détalonnags
Enginearing AG g Servizio svizzero & taratura

Zoughausstrasse 43, 8004 Furich, Switzerland Swins Calibralion Service

Accraditad by the Swiss Accracitation Sarvica [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Bervice is one of the signatories to the EA

Musltilabersl Agreement for the recogaition of calibration cortificates

Glossary: :

T&L tissue senulkating gusd

MORM:,y,2 sensitivity n ree space

CanvF sensitivity in TSL f NORMx v,z

oce diode compression point

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

ABCD modulation dependent lineanzation paramelars

Polarization ¢ ¢ rotation around probe axis

Polarization & & rotation arcund an axes that is in the plane normal to probe axds (at measurement center),

i, & = 0ls normal to probe ais
Cannector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration Is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practics for Delermining the Peak Spatial-Averaged Specific
Absorption Rate (2AR) in the Human Head from Wiredess Communications Devices: Measurameani
Technigues®, June 2013

by IEC 622081, “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

Mathuds Applied and Interpretation of Parameters:
NORMy, . 2: Assessed tor E-field polarization & = 0 (f < 500 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E”-field
uncertainty inside TSL (see below Cmuﬁ.
s WNORMflxry z = NORM: y.z * frequency_response (see Frequency Response Chart), This insarization is
implementad in DASY4 sofiware versions |ater than 4.2, The uncertainty of the frequency responsa is incleded
in the stated uncertainty of ConvF.

»  DCPx . DCP are numerical linearization parameters assessed based on the data of power sweap with CW
signal {no uncertainty required). DCP does not depend on frequency mor media,

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

s Ax ez By Cxp2 Dxy2 VReyz A, B C, D are numerical linearization parameters assessed based on
the data of powar sweap for spacific modulation signal. The parameters do not depend on frequency nor
media. ¥R is the maximum calibration range expressed in RMS voltage across the diode.

s ConvF and Boundary Effec! Paramaters: Assessed in fiat phantom using E-field {or Termnperature Transfer
Standard for f < BO0 MHz) and inside waveguide using anakyfical fizld distributions based on power
mgasurements for = 800 MHz The same setups ara used for assessment of the parameters applied for
boundary compensation (slpha, depth) of which typical uncertainly valuas are given. These parameters are
used in DASY4 software to improve probe acsuracy close (o the boundary. The sensitivity in TSL comeaponds
to NORMx, w2 * Convi wherely the uncertalnly cormaspends ta that given far ConvF. A frequency depandent
Coml Is used in DASY wersion 4.4 and higher which allows extending the validity from £ 50 MHz to 2 100
MHz.

+  Sphencal isotropy (30 deviation from isoiropy): in a field of low gradients realized using a flat phantom
expased by a patch antenna,

+  Sensor Offzet: Tha sansor offset comesponds to the offset of vinual measurement center fram the probe tip
{on probe axis). No tolerance required,

+  Connpector Angle: The angls is assessed using the information gained by determining the NORMx (no
uncarainty required).

Cartficate Mo: ES3-3122_Jun15 Page 2 of 12
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ES3DV3 - SMi3122 June 19, 2015

Probe ES3DV3

SN:3122

Manufactured:  July 11, 2006
Calibrated: June 19, 2015

Calibrated for DASY/EASY Systems
[Mote: nen-compatible with DASYZ sysiam!)

Cerlificate Mo; E53-3122_Jun1& Page 3of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 33 of 52



FCC ID: AXI11374620 / IC: 10239A-11374620 Report ID: PS081-EME-00006

ES30VI- BM:3122 Jung 19, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Basic Calibration Parameters

Sansor X Sensor Y Sensor T Unc (k=2)
Morm (um) " 1.34 1.22 142 £10.1 %
DCP [m\v)" 102.6 1057 101.0
Modulation Calibration Parameters
uiD Cemmunication System Name A B c 3] VR Unc”
dEé | dBvpv dB mv {k=2)
o CW x| 00 0.0 10 | 000 | 2097 | +30%
¥ oo 0.0 1.0 2025
F4 oo 0.0 1.0 200.4
E}ﬁ" GEM-FOD (TOMA, GMEE) % | 27.38 o6 2Ts | Da9 | 1473 | 259
Y 2771 o5 279 1479
z 26804 o6 28.1 1372
E.Té'l:?r GFRE-FOD (TOMA, CMSK, TH 0) ¥ | 2785 | 1000 | 282 | 857 | 1433 | tE5%
¥ | 2686 04 28.1 1457
£ | 3587 9.3 280 1315
Eﬂ?& GPRI-FOD (TOMA, GMIK, TN 0-1) X | 3848 291 251 656 | 1199 | £1.9%
Yo | 4184 B9 25.1 1445
Z | 2841 045 236 137.4
10025- EDGE-FDD (TOMA, BPSH, TH 0} X[ 13am ad.1 356 | 1282 | 248 12T %
DABE
¥ | 1678 0.6 383 923
4 1220 o1E 349 BY.0
EEEE. EDGE-FOD (TOMA, BFSK, TH 0-1) X | 1383 4.6 26 | 985 | 1213 | 5%
W 1912 a6 343 147.2
4 19.08 ooE 343 135.4
ETEG?- GPRE-FDD (TOMA, GMSK, TN 0-1-2) ¥ | 57.38 287 233 480 | 1329 | 110%
Yo Sa0d Bo.E 236 1312
Z | 5o 8o,y 231 1227
BCESB- GPRE-FOD (TOMA, GMSK, THD-1-2-3] | % | &2.60 oo 225 | 285 | 1388 | £22%
¥ | 6268 09 T 138.5
7 | sast oG 216 1231
éalgm EOGE-FOD (TOMA, 8PS, TH 0-1-2) X | 1817 84,0 307 | 798 | 1370 | £27 %
¥ | 18.76 B, 330 134.5
Z 15.07 B33 35S 1264
%39- COMAZO0 (1=RTT, RCT) X | 450 G| 189 | 457 [ 1447 | 3%
ks 488 67.3 19.3 145.2
z 4 565 EE.0 183 136.8
m&& EDGE-FOD [TOMA, 8PSI, TN O-1-2-3) | % | 14.14 B1.7 7z | BEZ | 1421 | ©i9%
¥ | B3 0 i 3T 1412
Z 11.43 BT.2 27.3 1316
EEIABB'I- COMAZOOD (1:RTT, RCE) X 398 65.9 8.2 397 1380 | 2.7 %
T B6.5 18.8 138.7
Z | am B5.0 17.8 1319
Cartificate Mo: ES3-3122_Jun1s Page 4 of 12
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ES30N3- SN:3122 June 18, 2015
gﬁﬂm GPRSFOD (TOMA, GMSK, T 0-4) x 42,71 &0 0 251 6.56 147.2 £1.89%
¥ | 3929 F6 26.2 110.4
Z 40.45 0.7 25.0 135.9
10{EE- EDGE-FOD (TOMA, BPSK, TN O3} % | 1062 6.0 205 .55 8.1 1.0 %
DAB
¥ | 1683 g7 343 966
~ Z | 1000 | 885 | 283 914
.LI-]EEEQD. COMAFN0, RC1, S055, Full Rats x 446 871 18.6 im 1431 H1.0 %
¥ 4.40 BT 5 18.0 1458
Z 4.15 G50 17.9 1347
32391- COMAZ000, RC3, SOBE, Full Rate x 363 a2 18.1 348 1378 HT %
¥ 385 [T 18,7 1382
F4 340 850 17.3 1305
:ﬁ;ﬂ- COMAZDN0, RC3, 3032, Full Rake ® 150 553 182 330 137.5 .7 %
Y 363 B7.1 168.8 1378
F 3,38 851 178 130.2
l-:fga- COMAZDDO, RC3, 305, Full Rate X a.60 BB 18.3 350 1374 7 %
¥ 36T 6.8 16.7 1364
Z 343 850 17.3 1303
10295~ COMAZDDD, RC1, S03, 1/8th Rate 26fr. | x 14.16 891 340 1249 | 1039 177 %
ARE
b 18.23 0.5 389 028
Z | 1430 0.6 35.0 2.2
E{:B- COMAZD00 (1=W-00, Rew. O} X 4,62 687 17.9 378 | i2TE | T %
¥ 4.6d B7.4 16.4 127.7
£ 467 659 178 142.5
:&BM COMAZOOD {1xEW-D0, Rev. A) S 475 87T 1B.4 3T 1489 | 0.7 %
¥ 4.74 [ 18,9 148,59
£ 4.41 i 17.7 140.6
10408- COMA2000, RC3, 8032, SCHO, Full x .18 BTG 181 522 1328 3%
A Rata
¥ 6.23 [ 18 10,6 1327
Z .19 681 18.1 148.3

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 35%.

A The uncertaintes of Morm_¥,2 do not affect the E*-Nlekd unoersiny insida TSL laes Pagas &and 7).

: Mumesical inearization parameter: uncartainty nol regued

rl..gil;‘minl'_ris detarrnined wusing the max, deviation fram lnear respanze applying restanguler disiibulion and is expressed for the squsans of the
] e

Cetifieals No: ES3-3122_Jun15 Page 5 of 12
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ESIDVE- SMEF1EE June 13, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Gonductivity Dapth© Uncl.
f(MHz)® | Permittivity” jsim)® | ConvFX | ConvFY | ConvFZ | Alpha® | {mm) k=2)
150 523 078 7.00 7.00 T.00 0.08 1.20 +13.3 %
300 453 0.87 .79 B.79 678 | 045 | 120 | £13.3%
450 43.5 0.87 6.79 6.79 B.78 0,21 1.30 133 %
750 419 0.89 639 £.39 639 | 033 | 176 | £120%
800 415 0.97 B.02 B.02 BOZ | 046 | 151 | £120%
1810 40.0 140 52.07 507 507 00,55 1.40 +12.0 %
1900 40.0 1.40 5,02 5.02 502 0.80 1.18 £12.0%
2450 92 1.80 4.46 446 446 | 080 | 131 | £120% |

* Frenquericy validity abave 300 Mz of + 100 MHz anly spplkas for DASY w4 and higher (3ee Page ), eis § i resticled (o + 50 MHz. The
uricartainty i the RES of the ComvF uncarainty af caliaration frequency and Iha uncartainly for B indicaled frequency band. Frequency validity
bestorw 300 bz is = 10, 26, 40, 50 and 70 MHz for Conv® azsassmenits 8F 30, 64, 128, 150 and 220 MHz2 respactively. Above § GHz frequenay
validity can be pstanded b3 £ 110 MHz.

F Al Trequencies bedow 3 GHE, the valdity of tesus parametens (o and o} can be relaxed to 2 10% if iguid compensation formata 1s soplied to
mezsured SAR values, Al frecuencles above 3 BHz, the valdity of lissue paramslers (s and o) is restricted (o + 5%. The uncestainty s tha 55 of
th CorvF uncarainty for indicaied {arget tissus paramalers,

* hlpha/Tepth are datermined during calibration, SPEAL warenis thal the remaining deviation due o e beundary effect aftsr compersatian &
alwiys luss fhan & 1% for requencies belcw 3 GHz and below £ 2% for requencies bebassan 3-6 GHE 8t any distanse lasgar than half the proba tip
diameles frerm ihe bounctary.,

Certificate No: ES3-1122_Jun15 Page & of 12
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ES30VG= SM:3122 dune 19, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © Pmm:mu' cﬂ?#mf}@w ConwFX | ConvFY | ConwFZ | Alpha® ";'.':'.f 'l-:g-
150 619 0.80 6.58 B.58 6.58 006 | 120 | £133%
200 58.2 092 6,71 6.71 6.71 012 1.30 t13.3%
450 56.7 0.54 6.78 6.7 .78 0415 | 130 | £133%
750 55.5 0.96 B.06 6.06 B.06 055 | 138 | +120%
200 550 1.06 5.58 5.88 5.58 0.46 1.45 +12.0%
1810 53,3 152 4,74 4.74 4.74 0.38 1.85 +12.0%
1500 533 152 4,63 4,63 4.63 043 | 176 | £12.0%
2450 52.7 1.95 4.28 428 4.78 080 | 120 | £120%

= Frequenty validily abave 300 MHz of + 100 Mbz anly appiias for DASY w4 4 and higher (see Paga 5), eea # is rastrizied o + 50 MMz, Tha
urcaitalnty i the R3S of the ComF uncertairty af calbration frequency and the uncadainty for the indicated frequency band. Frequancy validity
bedow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for CorE assassmerts at 30, 64, 128, 150 and 220 MHz respactively. Abovs § GHz requency
valkdity can be extended o £ 110 MHE.

F At frzquencies below 3 GHz. the valdiy of Gssue parsmetars (& and o} can be ralaeed o = 10% if lgued compensation Tomuta i apolied o
miagsimed SAF valoes, A freguencies above 3 GHz, the walidity of tissue parameters (& and o) is resticled 1o + 5% The uncertairty b5 tha RS5 of
Iha Corwf uncenainty for indicated tanget lissue parameters,

“ Alpnariepth ana detarmined duing calibration. SPEAG waranis thal the remaining desision due Lo the boundary affect sfter compensation &
alvways less Tan + 1% for requencies below 3 GHz and below £ 2% for fraquanciss batween 3-6 GHz al any distance larger than haf the prote fip
ciamater fram the boundary,

Cerlifizale Mo: ES3-3122_Junis Pege 7 of 12
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ES30V3E=- SM.3122 June 19, 2015

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

12

[ 0 —

e e — T P

0.5

DB rmrm e s -. -

Frequency response (normalized)

0.7

TTT TIT T TTT T T TTT

g
g
a
;
:

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

Corfficate No: ES33122_Juni5 Fage &of 12
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ESIOVI- Sh3122 Jumee 18, 215

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz R22
S = o =
) 5 135 &
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Uncertainty of Axial Isotropy Assessment: + 0.5%, (k=2)
Cartficate Wo: ES3-3122_Juni1s Page 9ol 12
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ES30V3- 5N:3122

Input Signal [uv]

Errar [¢B]

June 18, 2015

Dynamic Range f(SARpeaq)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate ho: ES3-3122_Jun15
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ES300M3- 5K:3122 Jung 18, 2015

Conversion Factor Assessment

f = 900 MHZ,WGELS RS (H_camF) = 1810 MHz WGLS R22 (H_convi)
““!_... N e e ) i
I o
asf
.n- Y =
aef % 1
i a5 s, A !
g 5‘% n i 15 "
g | i :
18 -
4 0
o y [ .
u;.'_ o 1"'-\._. ] e
an— — - r-—— —1 . u| [ BN i . 4y LEL 10y
L] " o S L] ] -] ] L] L] = = 13 L] ™
EILL| = o]
ui.ilu |--|uLIIi !HJ‘\‘IH .-
Deviation from Isotropy in Liquid
Error {4, &), f =200 MHz
-0 08 08§ 04 02 00 02 04 0& 08 10
Uncertainty of Spherical Izotropy Assessment: & 2.6% (k=2)
Cerliicata Mo: ES3-3122_Junis Page 11 of 12
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ES3005- 8M:3122 June 19, 215

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Other Probe Parameters

Sensor Arrangement Trianguiar
Connector Angle (*) 24.1
Mechanical Surface Dateuﬁun-h'lnde enabled
Optical Surface Detection Mode disabled
Probe Cverall Length 337 mim
Frobe Body Diametar 10
Tip Length 10 mm |
Tip Diameter 4 mm
Probe Tip lo Sensor X Calibration Paint 2 mm
Probe Tip to Sensor Y Calibration Paint Z mim
Probe Tip to Sensor Z Calibration Paoint 2 mm
Recommended Measurement Distance from Surface 3 mnn
Certilicabe Mo; ES3-3122_Jun15 Pasge 12 of 12
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurish, Switzerland

Report ID: P5081-EME-00006

Schweizerischer Kallbrierdienst
Service sulsse détalonnage
Sarvizio svizeero di taratura
Swiss Calibration Service

Accredited by tha Swiss Accrediation Sarvice [SAS)
The Swiss Accreditation Service ls one of the signatories 1o the EA
Mubtilstersl Agreement for the resognition of callbeation certificates

Aocreditation No.: SCS 0108

cient  Motorola Solutions MY Cortiflcate No: DA50V3-1053_Mar15
CALIBRATION CERTIFICATE
Oibjact D450Y3 - 5M:1053
Cabbralion procacreds) QA CAL-15v8
Calibration procedure for dipole validation kits below 700 MHz
Calibration dasa: March 17, 2015

This calibertion cartilicate documants the traceability 10 natioral standards, which realize the physical units of measuraments [51).
Thia measuaments and be uncerlainties with confidence probakbility ara given on the falkwing pages and are pan of e cefficaie

Caltation Equipment used (MATE cilical for calibration)

All calbrations have been conducted in the closad laborstory Bacility: erviranmand tampe raburs {27 + ARG and humidity < T0%.

Piirnary Stardards 1D # Cal Date (Caniligate No.) Scheduled Calibration

Fower malar E44168 OB41295374 (OF-Apr-14 (No. 217-01811) Apr-16

Fower sansor E48124 WY 4146087 5-Apr-14 (Mo, 297-01811) Apr-15

Riforence 3 o8 Aftanuaior SN: 55054 (3g) O3-Agr-14 (Mo, 21701515 Apr-1%

Ratarance 0 db Atleralar SM; 55058 (20k) 03-Ape-14 (Mo, 21 701318) Apr-15%

Typea-M mismabch combinalion SN: 5047 2/ 06327 03-Apr-id (Mo, 21709921) Apre15

Fatarence Probe ETIOWE SN 1507 A-Dac-14 {Np. ET3-1507_Dec14) Dac-15

DAE4 5N 654 AeJun<1 4 (Mo, DAEA-B54_Junid) Jun-15

Secondary Standands 1D # Chack Deafe (in house) Sthwduled Chiegs

HF ganerator HP SE48C US3IE42U01700 D4-Aug- din house check Apr-13) In houss check: Ape-16

Malwirk Analyzer HP 8753E USITIONGAA S4506  1ACWRNT {in b chuck Oct-14) In houra chiek: Cat-16

Marne Funilicn Signatune
Cabbraled by Jeton Kastrali Laboratory Techrisian_— | AT L -
el

Agprave by: Katin Pokovic Tachnical Managar B

F_________-.-:‘-f‘.—'-r’f.- = =l

IssuBd; March 17, 2015

This callbration cerificata shall net be reproduced except in Tull wishout writken approval of the lebaialary.

Certificate MNo: D450V3-1053_Mar15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18
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Calibration Laboratory of SN,

. Sodtln, §  Schwaizeriacher Kalibrierdionst
Schmid & Partner iﬁi c Sarvice suisse d'étalonnage
EHQIHEEHHQ AG o Servizio svizzero di teratura
Zeughausstrasse 43, B00 Zurich, Switzerland N S swiss Calibration Service
U T 1
Aocridited by the Swiss Accrediation Senvce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signataries to the EA
Multitateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
. Communications Devices: Measurement Techniques’, June 2013

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

¢) 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 certificate are valid at the freq uency indicated.

* Antenna Parameiers 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 orientad
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 to the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncertainty required.

* S5AR measured: SAR measured at the stated antenna input power.

* S5AA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

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

The reported uncertainty of measurement is stated as the standard unceftainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certilicate No: D4R0VE1053_Maris Page 2 of B
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Measurement Conditions

DASY system configuration, as far a5 not given on page 1.
DASY Version DASYS Vo2as8
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Ehell thickness: 2 £ 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Sean Resolution dx, dy, dz =5 mm
Frequency 450 MHz + 1 MHz

Head TSL parameters
The following parametirs and calculations were applied.

Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220202)°C 430 :6% 0.88 mha'm + & %

Head TSL temperature change during test <050 S =
SAR result with Head TSL

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

SAR measured 250 W input power 112 Wikg

SAR for nominal Head TSL parameters normalized fo 1W 4.45 Wikg £ 18.1 % (k=2)

8AR averaged over 10 em® (10 g) of Head TSL condition

SAR measuned 250 W input power 0,747 Wikg

SAR tor nominal Head TSL parameters normalized to 1W 2,87 Wikg = 17.6 % (k=2)
Body TSL parameters

The following parametars and calzulations ware applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 220°C 56.7 0,84 mhaim

Measured Body TSL parameters (22.0+0.2)°C 567 =6% 0.87 mhoim £ 6 %

Body TSL temperature change during test < 0.5°C
SAR result with Body TSL

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

SAR measurad 250 W input powar 1.13 Wiy

SAR for nominal Body TSL parameters niomalized to 1W 441 Wikg £ 18.1 % (k=2)

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

SAR measured 250 W input power 0.746 Wikg

SAR for nominal Body TSL pararmeatars rarmalized to 1W 2.92 Wikg + 17.6 % (k=2)
Cerfificate Mo D450%3-1053_Mar s Page 3cd B
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL
Impedance, fransformed to fead paint G720 -22i0
Retum Loss - 23.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5520-53j0 |
Returm Loss - 23.0dB I

General Antenna Parameters and Design

Lﬂactrical Delay (ene direction) | 1,350 ns _]

After long tarm uas with 100W radiated power, only & slight warming of the dipels near the feedpoint can ba measured,

The dipole is made of standard semingid coaxial cabla. The center conductar of the feeding line is directly connected 1o the
aecond arm of the dipole. The antenna is therefore shon-ciicuited for DC-signals, On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Canditions® paragraph. The SAR data are not affectzd by this ehangs. The overall dipole length s st
according to the Standard,

Mo excessive lorce must be applied 10 the dipole arms, because they might bend or the soldered connections near the
feedpaint may be damaged,

Additional EUT Data

Marufaciured by SPEAG
Mariifaciured on December 16, 2005
Certilicate MNo: D450V3-1053_Mar1s Page 4 of B
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DASY5 Validation Report for Head TSL

Date: 17.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Diipole 450 MHz; Type: D450%3; Serial: D4S0V3 - SN:1053

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

Medium parameters used: f= 430 MHz: o = (.88 $/m: &=43.9: p= 1000 kg.fm‘
Fhantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS2 Configuration:
+ Probe: ET3DV6 - SN1507; ConvF(6.58, 6.58, 6,58); Calibrated: 30.12.2014;
o Sensor-Surface: dmm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn654; Calibrated: 30.06,2014
+  Phantom: ELL v4.0; Type: QDOYAO0IBE; Serial: TP 1003
o DASYS5Z 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

Reference Value = 38,88 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.61 W/kg

SAR(1 g) = 112 W/kg; SAR(10 g) = 0.747 W/kg

Maximum value of SAR (measured) = 1.20 Wikg

0dB =120 Wikg = 0.79 dBW/kg

Canrlificate No: D45003-1063_Maris Page 5of 8
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Impedance Measurement Plot for Head TSL

17 Ma 2815 1044158

Report ID: P5081-EME-00006
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DASYS5 Validation Report for Body TSL

Report ID: P5081-EME-00006

Diate: 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

Medinm parameters used: f = 450 MHz; o = 0.97 S/m; & = 56.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration;

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Sean (7x7x7)/Cube 0:

Probe; ET3DV6 - SN1507; ConvF(7.05, 7.05, 7.05); Calibeated: 30,12.2014:

Sensor-Surface: 4mm (Mechanical Surface Detection)

 Electronics: DAE4 Sn634; Calibrated; 30.06.2014

Phantom: ELI v4.0; Type: QDOVADDBR: Serial: TP: 1003
DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Measurement grid: dx=5mm, dy=5mm, dz=3mm
Reference Value = 36,35 V/m; Power Drifi = -0.01 dB
Peak SAR (exirapolated) = 181 Wikg

SAR(1 g) = 113 W/kg; SAR(10 g) = 0,746 Wik
Maximum value of SAR (measured) = 1.21 Wikg

-2.00

-4.00

-6.00

-8.00

-10.00

0dB = 1.21 Wikg = 0.83 dBW/kg

Cerificale No: D450V3-1053_Mar1s Page 7 ol &
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Impedance Measurement Plot for Body TSL
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Dipole Data

Report ID: P5081-EME-00006

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
Impedance Return Loss Impedance Return Loss
Date Measured 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
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