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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. The information herein is to show evidence of
Class Il Permissive Change compliance base on SAR evaluation of new introduced Leather
Case, Belt loop LCC-S24

2.0 FCC SAR Summary

Table 1
. Max Calc at Body (W/kg)
qug r;lent Frequency band (MHz)
19-SAR 10g-SAR
TNF 406.125 - 480 MHz *3.88 2.69
Simultaneous Results NA NA

Note: * New highest reported SAR value for body-worn accessory transmission exposure
condition is 3.88 W/kg

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 42
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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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5.0 SAR Limits

Table 2
SAR (W/Kkg)
(General Population / (Occupational /
2O SIS 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-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 403-480 TDMA *25 3.20
LMR 403-480 FM *50 2.20

Note - * includes 50% PTT operation
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The intended operating positions is “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. The following section identifies the test
criteria and details for each accessory category applicable for this PCII filing only. Detail
listing of all approved offered accessories available in original filing report.

7.1 Antenna

There is one antenna applicable for this PCII filing. The table below describes the

antenna.
Table 4
Antenna Models Description Selected for test Tested
ATU-6B Whip Antenna, 420-450MHz, -4.3 dBd Yes Yes
7.2 Battery
There is one battery applicable for this PC Il filing. The table below describes the
battery.
Table 5
Battery Models Description ?celected Tested Comments
or test
FNB-V142L | High Capacity 2300mAh Yes Yes

7.3 Body worn Accessory

There is one new body worn accessory applicable for this PC Il filling. The table
below describes the body worn accessory.

Table 6
Body worn L Selected
Models Description R Tested Comments
LCC-S24 Leather Case, Belt Loop Yes Yes

7.4 Audio Accessory

There is one audio applicable for this PCII filing. The table below describes the
audio accessory.

Table 7
Audio Acc. Selected
Models Description for test | Tested Comments
MH-89A4B Earpiece microphone Yes Yes
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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 52.8.8.1222 DAE4 (EES?;%?;
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 42
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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 =35, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gZ’ht _ | Human Model | /_Zggn . Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a+-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 Body
Sugar 46.50
Diacetin 0
De ionized —

\Water 50.53
Salt 1.87
HEC 1.00
Bact. 0.10

Page 9 of 42
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9.0

Additional Test Equipment

Report ID: P7340-EME-00002

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 3196 11/17/2015 11/17/2016
Speag DAE DAE4 688 4/21/2016 4/21/2017
Signal ggg&rﬁt;%gﬁg;or ESG E4438C MY44270302 6/18/2015 6/18/2017
Amplifier 10W1000C 312859 NCR NCR
Power Meter E4419B MY50000505 9/2/2015 9/2/2017
Power Meter E4418B MY45100532 11/4/2015 11/4/2017
Power Meter E4418B MY45100911 5/29/2015 5/29/2017
Power Sensor 8481B MY41091170 11/11/2015 11/11/2016
Power Sensor 8481B SG41090248 12/14/2015 12/14/2016
Power Sensor N8481B MY51450002 6/7/2016 6/7/2017
Bi-Directional Coupler 3020A 40295 9/22/2015 9/22/2017
Thermometer HH806AU 080307 4/8/2016 4/8/2017
Temperature Probe 80PK-25 80428.01 8/5/2016 8/5/2017
Dickson Temperature Recorder TM320 6153215 8/2/2016 8/2/2017
Dielectric Assessment Kit DAK-12 1051 3/8/2016 3/8/2017
Network Analyzer E5071B MY42403147 11/6/2015 11/6/2016
Speag Dipole D450V3 1077 11/25/2015 11/25/2017

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 B
Dates Probe |Sc::\ilr:l;)ratlon chl)\?e Parameters Validation
c | € Sensitivity | Linearity | Isotropy
CwW
1/22/2016 Body 450 3196 0.96 54.3 Pass Pass Pass
1/26/2016 Head 450 0.84 445 Pass Pass Pass

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18
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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 # IR UM | DIl RSB (Wikg) Measured normalized to 1W Date
(Wikg) (W/kg)
3196 FCC Body SPEAC;OD7§50V3/ 4.52 +/- 10% 1.15 4.60 9/19/2016

10.3 Equivalent Tissue Test Results

Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.

Table 14
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.94 56.9
430 FCC Body (0.89-0.98) (54.1-59.7) 0.96 54.6 9/19/2016
0.94 56.7
450 FCC Body (0.89-0.99) (53.9-59.5) 0.98 54.4 9/19/2016

11.0 Environmental Test Conditions

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

Table 15
Target Measured
Range: 20.7 -23.8 °C
Ambient Temperature 18-25°C Avg. 22.1°C
Range: 21.6-21.6°C
Tissue Temperature NA Avg. 21.6°C

Relative humidity target range is a recommended target

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 11 of 42
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The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF contaminants that could possibly affect the test results. If such unwanted signals
are discovered the SAR scans are repeated.

12.0 DUT Test Setup and Methodology

12.1 Measurements
SAR measurements were performed using the DASY system described in section 8.0
using zoom scans. Oval flat phantoms filled with applicable simulated tissue were
used for body and face testing.
The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+ 1mm %-6-In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from prot_)e axis to phantom surface 30° + 1° 20° + 1°
normal at the measurement location
<2 GHz: <15 mm 3-4 GHz: <12 mm
2-3 GHz: <12 mm 4 -6 GHz: <10 mm

Maximum area scan spatial resolution: AxArea, AyArea

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

Maximum zoom scan spatial resolution: AxZoom, AyZoom <2 GHz: £ 8§ mm 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 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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 12 of 42
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12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory.

12.3.2 Head
Not applicable.

12.3.3 Face
Not applicable.

12.4 DUT Test Channels

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

N, =2*roundup[10* (f;y, — fio)/ f 141

Where

N¢ = Number of channels
Fnigh = Upper channel
Fiow = Lower channel

F. = Center channel

125 SAR Result Scaling Methodology

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

—Drift

Max _Calc =SAR_meas-10 1 .

P—maX«DC
P_int

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

Note: for conservative results, the following are applied:

If P_int > P_max, then P_max/P_int = 1.
Drift =1 for positive drift

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 13 of 42
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12.6

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

DUT Test Plan

A new offered leather case, belt loop (LCC-S24) was assessed at the body using the
highest applicable configuration found during initial compliance assessment on file
with the FCC. 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

Report ID: P7340-EME-00002

13.1 Assessments at the Body
The new leather case, belt loop LCC-S24 was assessed using the accessories
indicated in section 7.0 which represent the highest applicable configurations at the
body and face found during the initial compliance assessment on file with the FCC.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
Table 17
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. | 10g- 1g- 10g-
Carry Cable | TestFreq| Pwr | Drift [1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
420.000
MH- | 430.000 | 214 [-032| 6.31 | 436 | 3.49 | 241 | ZR-AB-160919-03
ATU-6B | FNB-V142LI | LCC-S24

89A4B | 440.000

450.000

13.2

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.
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Report ID

: P7340-EME-00002

Table 18
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) [(W/kg)|(WIkg)|(WI/kg)| (W/Kg) Run#
ATU-6B |FNB-V142LI| LCC-S24 |MH-89A4B| 430.000 214 |-013 | 7.33 | 5.08 | 3.88 | 2.69 |ZR-AB-160919-04
14.0 Simultaneous Transmission Exclusion for BT
Not applicable
15.0 Results Summary

The highest Operational Maximum Calculated 1-gram and 10-gram average SAR values
found for this filing:

Table 19
Frequency Max Calc at Body (W/kg) | Max Calc at Face (W/kg)
band (MHz) | 1g-SAR | 10g-SAR 1g-SAR | 10g-SAR
FCC
406.125-480 |  *388 | 269 | 264 | 1901
Industry Canada
406.125-430; N
450-470 3.88 2.69 2.64 1.91
Overall
403480 | *388 | 269 | 264 | 191

All results are scaled to the maximum output power.

Note: * New highest reported SAR value for body-worn accessory transmission exposure
condition is 3.88 W/kg

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
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16.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is 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 0
Linearity E.24 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.25 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

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

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

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

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

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

(95% CONFIDENCE LEVEL) k=2 23 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) ui — SAR uncertainty

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 20 of 42



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

Climnt

Calibration Laboratory of

Schmid & Pariner
Engineering AG

Feughaussirasse 43, 3004 Zurich, Switzerland

W

Report ID: P7340-EME-00002

-*ﬁ“a..‘“—""'___fx% ful%’ﬁ, 5 Schwalzorischer Kalibrierdianst
c Service sulsse @étalonnage

e Sorvizio evizzero di taralura

i 7 "

asff'ﬁ} s S gwien Camraton Servios

Aaorediied by the Swiss Aocreditation Sanice (SAS)
The Swits Accraditation Serviee is one of the signataries io the E&
Muitiisteral Agreesmant for the recognition of calibration cerificates

Accreditation Na,: SCS 0108

Cartificats Ne: ES3-3196_Movis

Cbyact

Caliralion procedurs(s)

Cabbratian datea:

CALIBRATION CERTIFICATE

ES30DV3 - SN:3196

QA CAL-01.v9, QA CAL-12.v8, QA CAL-23.v5, QA CAL-25\6

Calibration procedure for dosimetric E-field probes

Movember 17, 2015

Calibration Equipment used (METE wilical for calbration)

This caligration carificale documents the raceabiily 1o nalioral standards, which realize the physical units of messy emen e [51).
The measuramants and lha uncartainlies with canfidance probabiily ane green an e iolowing poges and ara part of the conificale

Al calirations have been conducied in the clased laboratary facility: anvironmant femperatuna (22 2 35°C and humidily < 70%.

Frimary Stancands 10 Cal Deda (Canificate Mao.) Schaduled Calibration

Prswer mater E44198 (B41233674 H-Ape-15 (b, 217-02128) W16

Power sensar Ed4154 Wy I49B0AT 01-Apr-15 (Mo, 217-02128) Mar-18

Raference 3 dB Afterusiar S S50E4 [3z) J1-Apr-15 (Ma. 217021249 Mar-18

Raferencs 20 4B Athen ualor SM: 5277 [20u) 0f-Apr-15 (Mo, 21702133 Mar-18

Reference 30 dB Atbenurior Sh: 55130 (300) 09-Apr-15 (Mo, 1702133 Mlar-14

Referencs Prabe ESA0W2 S 3013 H-Deo-14 (Mo ES3-3013_Denid) Dec-15

DAEA S 850 14-Jan-15 (Mo, DAEL-H80_Jan18) Jan-16

Secondary Stancands 1D Chescl Dete (in house) Schedubed Check

RF generator HP BE4EC LE3642L01 700 d-Ag-A% (in house check Apr-13} In house check: Agr-16

Mitwork Analyzer HP BTSAE LIS3T3A0535 18-0ct-01 {in howes chack Op-15) In howse chack: Oct-18
MNama Function Signatura

Colibrated by: Claudio Leubler Labarstory Tacheician Em\

Approved by Kalja Pakovic

— 2t

This calibration cerfificata shall nol b reproduced except in ful withou? wiithen spproval of the laberatary.

IEsUed: Movember 17, 215

Certificate Mo: ES3-3198_Mov15
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Calibration Laboratory of

[ Srhwelrarischer Kalibricrdiamal
S‘.F"I'I'Il_ﬂ & Parnner [ Service sulsse ditalonnage
Engineering AG Servitio svizzero di taratura
Zeughsusstrasse 43, B04 Zurich, Switzarand 5 Swiss Calibration Sarvice
Acoradited Ly the Swiss Accredilalion Service (SAS) Aceraditation No.: SCS 0108
The Swiss Accreditation Servics |s one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates
Glossary:
TEL llssue simulating lguid
NORM:z,y.z sensitivity in free space
ConvF sensitivity in TSL / MORMx,y,z
DCP diode compression point
CF crest factor {1/duty_cycle} of the RF signal
AB.C D modulation dependent inearization paramatars
Polarization «q ip rotation around probe sxis
Polarization & & ratation around an awis that is in the plane normal 1o probe axis (at measuremant center),
L., 8 =0 is normal bo probe axis
Connector Angle information used in DASY system to align probe sensor X 1o the rabot cooedinate systam

Calibration is Performed According to the Following Standards:

a}

bj
g}
dj

IEEE 5td 1528-2013, “IEEE Recommendad Praclice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniquas", June 2013

IEC 622021, "Procadure fo measure the Specific Absomtion Rate (SAR) for hand-held devices used in close
praximity o the aar (fraquency range of 300 MHz to 3 GHz)", February 2005

IEC 62208-2, "Procedure 10 delermine the Specific Absorption Rate (SAR) far wireless communication devices
used in chose proximity to the human body {frequency range of 30 MHz ta & GHz)", March 2010

KDE 885664, “SAR Measurement Requirernents for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

L]

MNORMsx, v, 2; Assessed for E-field polarization 8 = 0 if < 000 MHz in TEM-call: f = 1800 MHz: R22 wavegulde),
NORMsx,y,z are only intermediate values, i.e., the uncertainties of NORMy,y,z does not affect the E>-field
uncertainly inside TSL (see below ComeF).

NORMf)x,y.z = NORMx, v,z * frequency_response (see Frequency Responsa Chart), This linearization is
implemented in DASYY software versions later than 4.2, The uncertainty of the frequency response s Incuded
in the stated uncertainty of ComdE

DCPy vz DCP are numerical inearization parameters sseessed based on the data of power sweep with CW
signal (na uncanainty required). DCP does not depend on freguency nor media,

PAR: PAR is the Peak o Average Ratio that is nat callbeated but determined based on the signal
characteristics

Ax .z Buy.z; Cx.y,z; D y.2; VRxy.Z A B, G, D are numencal linearization paramelers assessed hased on
the data of power sweep for specific modulation signal. The parameters do nat depend on frequency nar
madia. VR i the maximum calibration range expressed in RMS voltage across the dinde.

ConvF and Boundary Elfect Paramefers: Assessed in flat phantom using E-figld (or Temperature Transfer
Standard for f < 800 MHz) and inside wavegulde using analytical field distributions based on power
maasurements far = B00 MHz. Tha same selups are used for assessment of the parameters applied for
boundary comperesation (alpha, depth) of which typical uncertainty values are given. These parameters are
used In DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
1o NORMz. y.z * ConvF whereby the uncertainty comespands to that given for GConvE. A frequency dependent
Convf s usad in DASY version 4.4 and higher which allows exlending the validity from £ 50 MHz to £ 100
MHz.

Sphencal isotropy (30 deviation from faotropy): in a field of low gradients realized using a flal phantom
exposed by & patch antenna,

Sensor Offset: The sensor offsel comesponds to the offset of vitual measurement center from the probe tip
(on probe axis). No tolerance reguired.

Connecfor Angle: The angle is assessed using the information gained by datermining the NORMx (no
uncertainty required).

Cerlificale No: E53-3196_Nowi5 Faga 2 of 12
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ES30V3 - SM:3196 MNewember 17, 2015

Probe ES3DV3

SN:3196

Manufactured:  June 16, 2008
Calibrated: November 17, 2015

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systam!)

Certificate Mo: E53-3196_Nowis Fage 3 af 12
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ESIDVI- 5N:3196

Report ID: P7340-EME-00002

Movembar 17, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Basic Calibration Parameters

Sengor X

Sensor Y Sensor 2 Lz [k=Z}
Morm {uvi(vim)™)* 127 1.29 133 +10.1 %
DCP {m\Y™ 104.9 104.0 1026
Modulation Calibration Parameters
(1]T5] Communication System Name A B c D VR Unc™
dB dB VRV dB my {k=2)
o ow x| o0 0.0 10 | 000 | 2134 | 233%
Y 0.0 0.0 1.0 214.3
- 0.0 0.0 10 2189
1&22- IEEE B02.11b WIFI 2.4 GHz (D555, 1 ] 285 A6 10,1 167 | 1488 | 07 %
¥ 3.00 f0.4 189 147.7
10013 | IEEE BOZ11g WiF 24 e o
) g m;;s | GHz (DS55 ¥ [ 11.06 7.2 I1E 948 | 1434 | 233 %
¥ | 10.88 70.6 233 146.2
10058 IEEE 802,116 W#F 2.4 GHz (DSSE, 2 Lo 703 o Lt
L ot ! P2, | ] x 3.25 0.7 19.7 212 1478 | =07 %
¥ 3,56 72.1 20.2 1474
10074 IEEE 802,11 WiFi 2.4 GHz : 2 == e e
e [DSEE:'DFDI'?I. s X 11.24 Ti6 24.3 9.83 140.4 12T %
¥ | 11.13 ] 207 141.2
. — — Z | 1161 72.5 24.5 148.5
. 11n , 13
o1 e e (HT Gresnfisld, 13.5 % | 1005 6.9 ™4 B10 | 1270 | 2I%
¥ | @y A8.3 21,0 1260
0117- | [EEE B0Z1in (AT W AR R T et
- 1in wed, 13,
EoLE. = H 3,5 Mbps, X 10.01 5a.8 24.3 807 1275 2.2 %
¥ 987 86.3 208 1272
Z | w21 78,3 27 1348
10193 IEEE 802.11n (HT Groanfisld, 6.5 Mbps, | x 002 GAG 48 g0 1479 5%
CAH BPFSK)
¥ 9.96 £9.2 21.5 149.5
Z | o84 B3.0 | 216 128.1
10186- | IEEE BOZ.11n (HT Mixed, 6.5 Mbps, ¥ | 1000 il 2o | B10 | 1474 | #22%
CAR BFSK)
Y 9.92 E8.1 2.5 14r.7
Fi 9.82 fE.0 Fal: 1268
10218- | IEEE BO2.11n {HT Mixed, 7.2 Mbos, X 5,88 s HE BO3 | 1469 | £5%
CAE BPSK)
Y 8.78 &89 214 146.3
_ z .73 f#9.0 P16 127 8
102ze- | IEEE BOZA1n (HT Muxed, 15 Mbps, x| 1000 688 213 BOE | 1273 | #277%
CAB BPSK)
¥ .80 832 209 1263 ]
Z | mar 9.2 216 1347
Ceenificate No: ES3-31196_Movis Page 4 of 12 -
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ES30W - SN-3156 Mivaimber 17, 2015
(10472~ | IEEE BO2.11n (HT Greanhel, 72 MEes, | =
. h ! 0 | sas B3z | 149,
41 e 22.2 Z | t25%
¥ | i0is | Faa 2.8 1480
SN, W— Z | oo | sa3 210 120.5
- 110 [HT Geeenheld, 15 Mbps, | % | 1045 ; i a1 | 1294
by e E 218 T 5%
¥ | 27 | ez K] 1283
F4 A0LES BELE 221 135.7

The reported uncerdainty of measurement is stated as the standard uncartainty of measurement
multipled by the coverage factor k=2, which for @ normal distributio cova
probability of approximately $5%. et g e

* The ureetsinies of Mom X,Y.Z da rol sbiect the E%Aek uncarsinty neds TSL jsas Fages 6 and
:Huwi:ﬂrﬂlhﬂﬂiﬂw.mhynmm L =N
nﬂ-mﬂymummmmmm dirsialion from linear responss apaiing rectanguler deinbuion and is e T e squos of the

Certificata bo: ES3-3198_Mavis Page S of 12
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ES30VI- SNE3186 Movember 17, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © Fuﬂ'ﬁnm‘ h?;::;w ConvFX | CorvFY | ConwFZ | Alpha® Wn:: 132;1
150 52.3 0.76 7.31 7. 7.3 0.06 125 | +133%
300 45.5 0.87 7.34 734 7.34 0,14 160 | £13.3%
450 435 0.87 6.83 fi.B3 682 .22 180 | +133%
750 41,9 0.89 .46 .46 6.46 0.40 164 | £12.0%
000 4.5 0.97 £.13 6.13 B.13 0.56 138 | £120%

2450 30.2 1.80 4,54 4.54 4.54 0.68 136 | £120%

® Fraquency validty abova 300 MHz af + 100 MHz only Sppkes for DASY wd 4
ncy and higher (see Pags 2, dsa & i resticlad o+ 50 MHz. T
:;::E;Lm Rsl?udﬁﬂ'mmﬁnsr;f T;ﬁrﬁ;wn Iresquency and the uncertEnty for erg-iru:i:lmu frequency band. Fragusncy :l-:ht-.-
Is £ 10, 25, 40, 50 an F aaasdsments at 30, &4, 128, 150 and 220 Mz |
vty can be extondsd fo-+ 110 . R Ry
At fraguancies below 3 GHe, the validity of tssue parameters (z and ] can be relaed b + 10% if ligud com i
s perealion formuia is applad to
misanured SAR valies. Al frequencies sbove 3 GHz, tha walidity of lissue parametars [z 6rd o) & restricled to 5%, The uncertsinty is the RSS of
Ee ComF uncertairy for indicabed tanget tsswe parmmetars . e
m’ﬂmg:m ﬁm during aiﬂi;na_sIPEﬂﬁmmelMMmmrq cavsalian due t the baurdary effact afler compersation s
15 655 Men £ encies 2 v bakiw + 2% for frequancies babween 3-8 GHz at any d
mrotes Tu 116 By baplorey n ny distanca larger than half Be probe tip

Certificate Mo: E53-3196_Mov1s Faga §of 12
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ES30W3- SN:3196 Movembar 17, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative . | Conductivity Depth ™ Une

{MHz) Permittivity {5/mi) ComvFX | ComFY | ConvFZ | Alpha® |  (mmj) k=2
150 61.9 0.80 604 .94 604 0.08 1.25 +13.3 %
oo 58.2 092 £.04 6.94 6.84 0.10 1.60 £13.3%
450 5&.7 0,94 7.06 .06 7.06 0,13 1.60 133 %
7a0 555 0.98 6.36 G306 6.36 042 1.59 +120 %
800 §5.0 1.05 6.10 510 6.10 0.39 1.80 | +120%
| 2450 527 196 4.43 443 4.43 0.7 128 | £120%

* Fraquancy validity sbowe 300 MHz of = 100 MHz only pples for DASY w4 and higher (586 Pags ), sise i is nesinctad b + 50 MHz, The
unceriainty i e RES of ihe Comd uncerainty at calbreion requency and the uncestarty for the indeated frequency band, Frequency valdity
Bekow 300 MHE is £ 10, 25, 40, 50 and 70 MHz for ConvF ssaessments at 30, 64, 128, 150 and 220 MHE respectivaly. Ahova 5 GHz trequenty
validity can b axbended o = 110 MHz.

" At trequancies below 3 GHz, the valldity of lissue paramel=s (& and ] can be retased o = 10% if liuid compenrsation Tormula applind to
maaswed SAR valies. Al frequencies above 3 GHz, the validily of litsus parameters (s and o) & resiicied o + 5%. The uncastanty is (he RSS af
the Cam® unoertarty Tor indicaled lagel Hsswe parametars

* AlphaDiapih ara determined during caibration. SPEAG wermants thak the rmmaining deviation dus 16 the bolindary effect aer compensalicn i
ahways lass than + 1% for frequencies befow 3 GHz and balow + 3% for frequencies balwasn 3-5 GHz a1 ary disiance larger than hat the srake iz
diametar fram the boundary.
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ESEDVI- 5N:3196 Movember 17, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Cortificate Mo: ES3-3196_Nowis Paga 8 of 12
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ES300V3- SM 3196 Meowember 17, 2015

Receiving Pattern (4), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES30VE- SM106

Dynamic Range f(SAReaq)
(TEM cell , for= 1900 MHz)

Report ID: P7340-EME-00002

MNovember 17, 2015

10"

104

Input Signal [UV]

o b

103

Error [dB]

104 102 Ho-t 10 S0t 1@
SAR [mWWemn3]
| ]

L*]
not compensated compenasted

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

Cerlificate No: ES3-3198_MNow1s Page 10 of 12
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ESIDV3- SN-3196 November 17, 2015

Conversion Factor Assessment

= 900 MHz, WGLS RS (H_comvF) = 2450 MHz WGLS R22 (H_comF)
ID[ = = 43
3.'-!- -
u;' I"-‘ Y
E% s
g n-; i = g |
£ | £
& F W
IE N i
15{ 15 L]
\UE 3 L i
o5 ey - F -
.:.u':.l 1 ; L I .ilf.ﬂ _E-_ P s a i % ;s ”:1:“_| ; LI_;I.I;.II...;.J— 1
st = witiks s
Deviation from Isotropy in Liquid
Error (¢, 1), f = 900 MHz
40 -0& 06 -04 -0Z 00 02 04 OB OB 1.0
Uncertzinty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cerificale Mo, ES3-3196_Movis Page 110012 —
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ES3DW3- 5M:3186 MNowvember 17, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle |7 79|
Mechanical Surface Detection Moda enablad
Optical Surface Detection Mode disablea
Probe Ovarall Langth 337 mm
Probe Body Diameter 10 mm
Tip Length 0 mm
Tip Diameter 4 mm
Probe Tip 1o Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Frabe Tip to Sansar Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm

Coarificale No: ES3-3196_Now15 Page 12 of 12 J—
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of S Schwelaeri
_ A scher Kalibrisrdienst
Schmid & Partner A 2 Service suisse d'dislonnzge
Engineering AG 2 = Sarvizlo svizzero di taratura
Zeughausstrasse 33, 5004 Zurich, Switzeriand u.ﬁn~ 3 S gwiss Calibration Servies

Accradied by the Swiss Accreditalion Sarvice (S45)
The: Swiss Accreditation Service is one of the signatories to the EA
Huititateral Agreement for the recognition of calibration carificatss

Accreditation Mo: SCS 0108

cient  Moterola EME Certifleate Mo: D450V3-1077_Movi 5
CALIBRATION CERTIFICATE

= = SEEEES L T
Object C450V3 - SN: 1077

Calibration procagure ) CIA CAL-15.v8

Calibration procedure for dipole validation kits below 700 MHz

Calibration date: Movember 25, 2015

Calibration Equisment used (MBTE crifical for calirasion)

Thiz calibeetion carfificate docurnents the traceabilily 1o national standards, which realizs tha physical wails af measurements (S1),
The measuraments and 1ha uncartainties with confidence probability are given on ihe following pages and are pant of the certiicata.

Al calibrations have been conducted In 1he clogad laterateey daciity: enviroremanl tergemiurg (22 « 37°C and humidity = 70%.

Melwerk Analyzer HF B7S3E

Calirabad by

Approved by

US3TID0EES S4206

Famsa
Leit Klysner

Katja Polkovic

18-021-01 (i house check Oct15)

Funclien
Laboratory Technician

Techrical Mangge:

Primary Slandards 0 & Cal Dara (Cartificata Mo.) Schaduled Callralion
Power matar E44158 GEd1 253874 01-Apr-15 (Mo, 29702126} Mar-16

Powar sensor E44124, KTv41488087 01-&4pr-15 (Mo, 29702126} Mar-18

Aaterenca 3 4B Atterwator SN S5054 (30} 01-Apr-15 (Mo, 217-02128) Mar-16

Faferanca 20 dB AHenyuator S SEO53 (20H) 01-Apra15 (Mo, 297-02131) Mar-16

Type-N misrmateh combination ShE BMTE /06327 (¥-Apr5 (No, 21702134} Mar-18

Aeterance Prebe ET30VE Sh: 1507 30-0ac-14 (Mo, ET3-1507_Dac14) Dec-15

DAE4 SN 654 OB-Jul-15 (Mo, DAE4-654_Jul15) Jul-16

Secondary Standards [[*]] Gheck Date (in howsa) Schaduled Check
AF generator HP 85460 LIS364ZLI0 700 O4-Aug-98 (in house check Apr13)

I howse check: Apr-16
In housa check;: Oci-16

Signature
<7

"k il s
o g s

lezpad: Movamber 25, M5

This calibration cestificale shall noi be reproduced secept in full without witlen appraval of the laterakan.

Cortificate Mo: D4SOVI-1077_MNovis
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Calibration Laboratory of

) 5 Schwelzarischer Kalibrierdienst
Echrm_d & Partner c Service suisse détalannage
Engineering AG Servirio svizzers di taratura
Zeughausstrasse 43, 5004 Zurich, Switzertand S Swiss Calibration Serviee
Apcradiied by the Swiss Aeereditation Servies (SAS) Recreditation Mo.: SCS 0108

The Bwiss Accreditation Service is one of the signalories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
MYA 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) |EC 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 GHz2)",
February 2005

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human bedy (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to § GHzZ"

Additional Documentation:
e) 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 cerfificate are valid at the frequency indicated.

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D450V3-1077_Nov1E Page 2 of 8
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Measurement Conditions

Report ID: P7340-EME-00002

DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V52,88
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantam Shell thickness: 2 = 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz = 1 hMHz
Head T5L parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 43.5 0.87 mha'm
Measured Head TSL parameters (220£02)"C 44026 % 0.8% mhaim « & %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 116 Wikg
SAR for nominal Head TSL parameters normalized to 1W 4,57 Wikg £ 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 0.777 Wiy
SAR for nominal Head TSL parameters nomalized to 1W 3.07 Wikg = 17.6 % (k=2)
Body TSL parameters
The fellowing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Mominal Bady TSL parameters 2209 5a.T 0.94 mho'm
Measured Body TSL parameters (220=02)°C 56328% 0.85 mhaim = & %
Body TSL temperatune change during test <05°C — ==
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Candition
ZAR measured 250 MW input po'wer 1.14 Wikg

SAR for nominal Body TSL parameters

mormalized o 1W

4.52 Wikg = 18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

0.740 Wika

SAR for nominal Bedy TSL parameters

normalized to 1W

2.97 Wikg = 17.6 % (k=2)

Certificate Mo: D4S0VI-1077_Movls

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

Page3ois

Page 36 of 42



FCC ID: AXI111464620/ 1C: 10239A-11464620 Report ID: P7340-EME-00002

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 58.14-23j0

Returmn Loss =221 dB

Antenna Parameters with Body TSL

Impedance, ransformead to feed point ER00-BE[0

Return Logs -21.9dB

General Antenna Parameters and Design

| Etectrical Delay one diraction) | 1,349 ns

Ater lomg tarm use with 100W radiated power. only a slight warming of the dipale near the feadpeint can be measursd.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s directly connecled ta the
second arm of the dipode. The amenna is therefore shor-gircuited for DC-gignals. On some of the dipeles, small end caps
are added to the dipele arms in order to improve matching when loaded aceording to the position as explained in the
“Measurement Conditions® paragraph. The SAR data ace not affected by this change. The averall dipole length is still
acoording o the Standard,

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connedtions naar the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Marufactured on Jume 24, 2010
Certificale Mo: D4S0VI-1077_MNov1s Page 4 of &
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DASYS5 Validation Report for Head TSL

Date: 25.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN: 1077

Communication System: UID O - CW; Frequency: 430 MHz

Medium parameters used: f =450 MHz: 6 = 0.89 S/m: & =44; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS ([EEEIEC/ANSI C£3.19-2011)

DASYS2 Configuration:
» Probe: ET3DV6 - SN1507; ConvF(6.58, 6.58, 6.58); Calibrated: 30.12.2014:
» Sensor-Surface: 4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Snb54; Calibrated: 08.07.2015
+ Phantom: ELI v4.0; Type: QDOVAOOIBE: Serial: TP: 1003
« DASYS252.8.8(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 = 39.43 Vim; Power Drifl = -0.04 dB

Peak SAR (extrapolated) = 1.67 Wikg

SAR(1 g) = 1.16 Wikg; SAR(10 g) = 0.777 Wikg

Maximum value of SAR {measured) = 1.25 Wike

-2.00
-4.00
.00
-5.00

-10.00

0dB = 1.25 W/kg = 0.97 dBW/kg

Certificate Mo: D450VIE-1077_Mov1s Page Sofd
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Impedance Measurement Plot for Head TSL

5 How 2843 12:28:33
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DASYS Validation Report for Body TSL

Duate; 25.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: IM50V3; Serial: D450V3 - SN: 1077

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

Medium parameters used: f =450 MHz; 6 = 0.95 $/m; & = 56.3; p = 1000 ka/m’
Fhantom section: Flat Section

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

DASYS2 Configuration:
+ Probe: ET3DV6 - SN150T: ConvF(7.05, 7.05, 7.05); Calibrated: 30.12.2014;
= Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 08.07.2015
«  Phantom: ELI v4.0; Type: QDOVADDIBB; Serial: TP; 1003
« DASYS2 52.8.8(1222): SEMCAD X 14.6.10(7331)

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

Reference Value = 36.74 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.80 Wikg

SAR(1 g) = L.14 Wikg; SAR(10 g) = 0.749 Wikg

Maximum value of SAR (measured) = 1.22 Wikg

-2.00
-4.00

-6.00

0dB = 1.22 Wikeg = 0.86 dBW/kg

Cartificate Mo: D460W3-1077_Mov15 Faga 7ol 8
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Impedance Measurement Plot for Body TSL

25 How 2815 12:47:33

CHI s11 i Ll F§ 15588 s -EL7E9% 5 S245 oF 470,009 9B MH:s
L
Do L
Car — {

(W ™ |

':‘I_r Vo e

I'. .."4

Fres i "
18 S
Hla
CHZ 511 LD 5 dB-EEF -20 8 1:-21.921 48 450009 Q80 HHE

Ear '

kY - .

%

N7
L
s | I i i
Hla ¥ T T T
START 290,802 00O HHZ STOF G50.000 BOE MH:
Certificate Mo: D450YVI-107T_Movis Page 8 of 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 41 of 42



FCC ID: AXI111464620/ 1C: 10239A-11464620 Report ID: P7340-EME-00002

Dipole Data

As stated in KDB 865664, only dipole used for longer calibration interval required to provide
supporting information and measurement to qualify for extended calibration interval.

Dipole D450V 3 (serial number 1077) not exceed annual calibration date, hence no further
justification required.
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