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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 model number AC129U004. This device is classified as
Occupational/Controlled.
2.0 FCC SAR Summary
TABLE 1
Max Calc at Body Max Calc at Face Max Calc at Head
Equipment Frequency (W/Kg) (W/Kg) (W/Kg)
Class band (MHz)
1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
TNF 406.1-470 5.18 3.71 2.75 2.05 NA NA
*Simultaneous Results NA NA NA NA NA NA
3.0  Abbreviations / Definitions
CNR: Calibration Not Required
EME: Electromagnetic Energy
DUT: Device Under Test
NA: Not Applicable
PTT: Push to Talk
SAR: Specific Absorption Rate
RSM: Remote Speaker Microphone
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.
4.0  Referenced Standards and Guidelines

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 12.0

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)

Page 4 of 56




FCC ID: AXI11154620 / IC ID: 10239A-11154620 Report ID: P2680-EME-00001 &00002

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 [EEE 1528*(2003), Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications
Devices: Measurement Techniques

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

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

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

e Ministry of Health (Canada) Safety Code 6 (2009), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

e Australian Communications Authority Radio communications (Electromagnetic Radiation -
Human Exposure) Standard (2003)

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).

(* )The IEC62209-1 and IEEE 1528 are applicable for hand-held devices used in close
proximity to the ear only.

e FCC KDB - 648474 D04 Handset SAR v01r02 (12/04/2013)

e FCC KDB - 643646 D01 SAR Test for PTT Radios v01r01 (04/04/2011)

e FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03 (02/07/2014)
D02 RF Exposure Reporting vO1r01 (02/07/2014)

e FCC KDB —447498 D01 General RF Exposure Guidance v05r02 (02/07/2014)
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5.0

6.0

7.0

SAR Limits
TABLE 2
SAR (W/Kg)
EXPOSURE LIMITS (General Population / (Occupational /
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

Description of Device Under Test (DUT)

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

The model represented under this filing utilizes removable antennas and capable of
transmitting in the 403-470 MHz band respectively. The nominal output power is 5.0 watts
with maximum output power of 5.5 watts defined by upper limit of the production line final
test station. 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.

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 section 4.0 to assess compliance of this device. The following sections identify the test
criteria and details for each accessory category.

7.1 Antennas

There are five antennas offered for this PCII filing. The table below lists their

descriptions.
TABLE 3
Selected
Antenna Models Description for test Tested
ATU-16BS Stubby Ant, 400-430 MHz, 0dBd gain Yes Yes
ATU-16B Whip Ant, 400-420 MHz, 0dBd gain Yes Yes
ATU-16C Whip Ant, 420-450 MHz, 0dBd gain Yes Yes
ATU-16D Whip Ant, 450-470 MHz, 0dBd gain Yes Yes
ATU-16DS Stubby Ant, 450-490 MHz, 0dBd gain Yes Yes
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7.2 Batteries
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There are two batteries offered for this PCII filing. The table below lists their

descriptions.
TABLE 4
o Selected
Battery Models Description for test Tested Comments
FNB-V134LI-UNI Li-Ton battery pack, 2300mAh Yes Yes
FNB-V133LI-UNI Li-Ton battery pack, 1380mAh Yes Yes

7.3  Body worn Accessory
There is one body worn accessory offered for this PCII filing. The table below lists
its description.
TABLE 5
Body worn .. Selected
Model Description for test Tested Comments
CLIP-20 Belt Clip Yes Yes
7.4  Audio Accessory
There are five audio accesories offered for this PCII filing. The table below lists
their descriptions.
TABLE 6
Audio Acc. Selected
Models Description for test | Tested Comments
MH-360S Compact Speaker Microphone Yes Yes
MH-37A4B-1 Earpiece Microphone No No By similarity to MH-360S
MH-450S Speaker Microphone No No By similarity to MH-360S
MH-66A4B Noise cancelling Speaker Microphone Yes Yes
MH-81A4B Over the Head VOX Headset Yes Yes

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 12.0
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8.0 Description of Test System

8.1 Descriptions of Robotics/Probes/Readout Electronics

TABLE 7
Dosimetric System type System version DAE type Probe Type
Schmid & Partner
Engineering AG 52.8.7.1137 DAE4 ES3DV3
(E-Field)
SPEAG DASY 5

The DASY 5™ system is operated per the instructions in the DASYS5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess EME SAR compliance was calibrated
according to ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test
equipment information. Appendices B and C present the applicable calibration
certificates. The E-field probe first scans a coarse grid over a large area inside the
phantom in order to locate the interpolated maximum SAR distribution. After the
coarse scan measurement, the probe is automatically moved to a position at the
interpolated maximum. The subsequent scan can directly use this position as
reference for the cube evaluations.
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8.2 Description of Phantom(s)

TABLE 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom type Phantom ID (s) Parameters (mm) (mm) Material (Wood)
Dual Flat NA
300MHz -6GHz;
Er=4+/-1, 2mm
SAM NA Loss Tangent = 600x400x190 /- 0.2mm Wood <0.05
o OVAL 1020 <0.05
Elliptical OVAL 1021

8.3 Description of Simulated Tissue

The sugar based simulate tissue is produced by placing the correct measured
amount of De-ionized water into a large container. Each of the dried
ingredients are weighed and added to the water carefully to avoid clumping. If
the solution has a high sugar concentration the water is pre-heated to aid in
dissolving the ingredients. For Diacetin and similar type simulates, sugar and
HEC ingredients are not needed. The solution is mixed thoroughly, covered,
and allowed to sit overnight prior to use.

The simulated tissue mixture was mixed based on the Simulated Tissue
Composition indicated in Table 9. During the daily testing of this product, the
applicable mixture was used to measure the Di-electric parameters at each of
the tested frequencies to verify that the Di-electric parameters were within the
tolerance of the tissue specifications.

Simulated Tissue Composition (by mass)

TABLE 9
450 MHz
Ingredients Head | Body
Sugar 56.0 | 46.5
Diacetin 0 0
De ionized —
Water 39.1 | 50.53
Salt 3.8 1.87
HEC 1.0 1.0
Bacteria 0.1 0.1
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The table below lists additional test equipment used during the SAR assessment.

TABLE 10
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Power Meter (Keysight) E4419B MY50000505 9/4/2014 9/4/2015
E-Series Avg. Power Sensor E9301B MY41495594 4/7/2014 4/7/2015
E-Series Avg. Power Sensor E9301B MY 50290001 9/17/12014 9/17/2015
Power Meter (Keysight) E4418B US39251150 2/19/2014 2/19/2015
Power Sensor (Keysight) 8482B 3318A06774 2/26/2014 2/26/2015
Signal Generator (Keysight) E4438C MY42082269 1/22/2014 1/22/2016
NARDA Bi-Directional Coupler 3020A 40295 9/23/2013 9/23/2015
AMP (Amplifier Research) 10WD1000 28782 CNR CNR
Dickson Temperature Recorder T™M325 12121144 5/16/2014 5/16/2015
Omega Digital Thermometer with J HH202A 18812 6/19/2014 6/19/2015
Type TC Probe
PNA-L Network Analyzer N5230C MY49002155 8/4/2014 8/4/2015
Dielectric Probe Kit (DAK1) DAK-12 1013 5/15/2014 5/15/2015
Speag Dipole D450V3 1075 7/23/2013 7/23/2015
Speag Probe ES3DV3 3291 7/21/2014 7/21/2015
Speag DAE DAE3 363 1/13/2014 1/13/2015
Speag DAE DAE4 729 4/9/2014 4/9/2015

10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system performance test
results are included in appendices B, C and D respectively.
10.1 System Validation
The SAR measurement system was validated according to the procedures in KDB
865664. The validation status summary table is below.
TABLE 11
. . Measured Tissue ca L.
Probe Calibration Probe Validation for CW
Dates Point SN Parameters
o € Sensitivity Linearity Isotropy
09/02/2014 Body 450 3291 0.95 57.2 Pass Pass Pass
09/02/2014 Head 450 3291 0.86 43.8 Pass Pass Pass

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 12.0
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10.2 System Verification
System performance checks were conducted each day during the SAR assessment.
The results are normalized to IW. APPENDIX D includes DASY plots for each day
during the SAR assessment. The table below summarizes the daily system check
results used for the SAR assessment.
TABLE 12
System Check |System Check Test
Results Results when
Probe DipoleKit/ |Ref SAR @ 1W M easured normalized to 1W Tested
Serial # | Tissue Type Serial # (W/kg) (W/kg) (W/kg) Date
SPEAG " o 1.12 4.48 01/13/15
0] FCCBody | pys50v3) 1075 | 441 10% L13 4.5 01/15/15
SPEAG . .
IEEE/IEC Head D450V3/ 1075 4.96 +/- 10% 1.10 4.40 01/15/15
*Dipole manufacture’s reference target
10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The table below summarizes the
measured tissue parameters used for the SAR assessment.
TABLE 13
Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. Tested Date
IEEE/ 0.87 44.0
4061 | IECHead |  (0.83-0.91) (41.8-46.2) 088 4.5 | OUISIS
0.94 56.7 0.91 54.5 01/13/15
o L oPY | (08v099) (53.9-59.5) 0.93 54.6 | OL/15/15
IEEE/ 0.87 435
IEC Head |  (0.83-091) (41.3- 45.7) 091 44.6 | OUISAS
0.94 56.7 0.93 54.2 01/14/15
470 | FCCBody | (589-0.99) (53.8-59.5) 0.93 543 | OL/I5/15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 12.0
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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 14
Target Measured

Range: 21.5-23.2°C

Ambient Temperature 18-25°C Avg.22.6 °C
Range: 46.8 — 67.4 %

Relative Humidity 30-70 % Avg. 59.2 %

Range: 20.8-20.9°C
Tissue Temperature NA Avg. 20.85°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. Elliptical 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 15
Description <3 GHz >3 GHz

Max1mum distance from closest measurement point 541 mm Y4-5In(2) 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 3004 1° 2004+ 1°
normal at the measurement location

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

2-3GHz: <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 <5 mm 4—-5GHz: <3 mm
phantom surface 5-6GHz: <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 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 H.

12.3.1 Body

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

12.3.2 Head
Not applicable.
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12.4

12.5

12.3.3 Face

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

DUT Test Channels

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

N, =2*roundup[10*(fy, — fi,,,)/ f.1+1

low
Where

N = Number of channels

Frigh = 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 power slump. A table
and graph of output power versus time is provided in APPENDIX F. For this
device the “Max Calc. 1g-SAR” and “Max Calc.10g-SAR” are scaled using the
following formula:

—Drift

Max Calc=SAR_meas-10 !°

P max
P _int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

Note: for conservative results, the following are applied:
IfP_int>P max, then P max/P_int=1.
Drift =1 for positive drif

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 from 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 then 50% duty cycle was applied respectively to the final results.

13.0 DUT Test Data

13.1

Assessments at Body and Face

This product were 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 result
per Table 16 (bolded) is presented in Appendix E.

TABLE 16

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#
Assessments at the Body
450.000
ATU-16DS |FNB-V133LI| CLIP-20 | MH-360s | #00-000 .
HvH-Ab-
470.000 | 5.38 |-0.92| 7.84 5.63 | 495 | 3.56 150115-02
Assessments at the Face
406.100 [ 538 |-1.08| 4.19 | 3.13 | 2.75 | 2.05 | [MvH-Tace
ATU-16B |FNB-V134LI None None 150115-04

420.000

13.2

Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from the Part 90
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 E demonstrate that the scaling
methodology used to determine the calculated SAR results presented herein are
valid. The SAR results from the table below is provided in APPENDIX E.
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TABLE 17

Max Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (mW/g) | (mW/g) [(mW/g)| (mW/g) Run#

Shorten scan

HvH-Ab-150114-

ATU-16DS |FNB-VI133LI| CLIP-20 MH-360S | 470.000 (5.39| -0.74 | 8.57 6.14 | 518 | 3.71 01

14.0 Simultaneous Transmission Exclusion

Not applicable.

15.0 Results Summary

Based on the test guidelines from KDB 643646 the highest Operational Maximum
Calculated 1-gram and 10-gram average SAR values found for this filing:

TABLE 18
Frequency Max Calc at Body Max Calc at Face
Designator band (W/kg) (Wikg)
(MHz) 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
FCC/IC 406.1-470 5.18 3.71 2.75 2.05

All results are scaled to the maximum output power
The previously reported results at the body 6.13 W/kg and face 3.09 W/kg are maintained.

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 47 CFR 2.1093(d).
The 10 grams result is not applicable to FCC filing.

16.0 Variability Assessment

NA.
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17.0 System Uncertainty

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

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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Uncertainty Budget for Device Under Test, for 300 MHz to 550 MHz

Measurement System

Probe Calibration E2.1| 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E2.2| 47 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E22] 9.6 R 1.73 0.707 | 0.707 3.9 3.9 0
Boundary Effect E23] 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24( 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E25] 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E2.6( 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E2.7] 1.1 R 1.73 1 1 0.6 0.6 00
Integration Time E2.8| 1.1 R 1.73 1 1 0.6 0.6 o0
RF Ambient Conditions - Noise Eo6.1] 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions - Reflections | E6.1 [ 0.0 R 1.73 1 1 0.0 0.0 0
Probe Positioner Mech. Tolerance E62| 04 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t Phantom E63| 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int., avg.) ES5 34 R 1.73 1 1 2.0 2.0 o0
Test sample Related

Test Sample Positioning E42| 32 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1] 40 N 1.00 1 1 4.0 4.0 8
SAR drift 6.62| 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E3.1] 40 R 1.73 1 1 2.3 2.3 0
Liquid Conductivity (target) E32| 5.0 R 1.73 0.64 | 043 1.8 1.2 o0
Liquid Conductivity (measurement) E33|[ 33 N 1.00 0.64 | 043 2.1 1.4 o0
Liquid Permittivity (target) E32] 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) E33] 19 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 12 11 482
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k= 23 23

FCD-0558 Uncertainty Budget Rev.8.1

Notes for uncertainty budget Table:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Appendix B
Probe Calibration Certificates
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Ioughausstrasse 43, B004 Zurich, Switrertand

Accredited by e Swiss Accmdiaton Sarvcs [SAS)
Thae Swiss Accreditation Service is one of the sgnatoes fo the EA

Client Motorola EME

[ T M ——

Report ID: P2680-EME-00001 &00002

s

c Sétvite awisse d'éalonnage
Fervizlo svireero di taraiusra

5 swiss Calibration Sarvies

Accraditation Ma.: SCS 108

Curtificate No: D450V3-1075_Jul13

Calibration procedure for dipole validation kits below 700 MHz

[CALIBRATION CERTIFICATE
|mm D450V3 - SN: 1075
Calibeion proceduais) QA CAL-15.77
Caalibwation gate July 23, 2013

Calitation Equapenond used (MATE crbtcal for calibsaison

This caibiradion cetifacate documaents the racaabilly 1o REOMS stanasrds. which malies tha physical s of maasurements (5T}
The measurements and shi UNCeraintes win confidence pritbafslity s giver on tha iolowing paeges and oee par of the cerlificate.

All calbrabions harve bees conducied in the closod taboratony taciity: ervirorment Impesatus G2 « 310 and humdgy < T0%.

2 ST

Primary Standards iD= Call Dae iCeridicade Mo ) Scheduied Calibrabon
Powar matar E44 108 GBS EaAT Dl Ape-10 M 701 TR Ap1a
Power sanser E44124 4148087 Di-Ape-13 Mo 21701 733) Age-14
Rterance J ol Alermsslor SN 55054 (3c) Di-Age-12 (Mo, 21701 73T Age-14
RAetorence 20 ol Afenustor BN: 5058 (20%) Ol-Ape-13 (Mo 21701 738) Aper-14
Type-M mismaich combinabion SN: 5047.3 ) DO T Dl-Ape 13 (Mo 21 7-01 7390 Apa-14
Reterence Frobs ETIDNG SN 1507 28-Dec-12 (No. ETHEB0T Dex 13 Dac-13
DAE4 SN 654 Vi-Juat-13 (Mo, DAE4-854 Juil) Jui-14
Secordary Standads Ds Orech, Duate [ house| Seeduled Check
P sonser WP B4ATA MY aIRIIN T 18-t -02 (i housa check Ot 1 1) I o check: Det-13
RF gerarator AAS SMT-06 100005 08-Aug- @0 (i house check Oe-11) In house check: Oct-13
Naabaerk Arahydes WP GTEIE UEITI00585 54706 18-0ct-07 {in howse check Oct-12) W s chieck. OCE-13
Mame Fumction Signature
Calibrated by: Jeton Kasirat Laboratory Techmiian
p—
Approved by Kalja Pokovic Technical Manage ﬂ ?

Iasumt Juty 3, 2013

This calsbrason confacate shall nod be reproduced sxcog in sl without witlen Gpproval of B lberasory

Certificade No: D450VI-1075_Jul13
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DASYS Validation Report for Head TSL

Duate: 23.07.2013
Test Laboratory: The name of your organization
DUT: Dipole 450 MHz: Type: D450V 3; Serial: D450V - SN: 1075

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

Medium parameters used: [= 4350 MHz: o = (.89 S/m: &, = 44; p = 1000 kg/m"’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEAEC/ANS]ICG3. 19-2007)

DASY 52 Conliguration:
« Probe: ETIDV6 - SN150T; ConvF6.59, 6.59, 6.59); Calibrated: 28.12.2012;
e Sensor-Surface; 4mm (Mechanical Surface Detection)
« Electronics: [DAE4 Sn654; Calibrated: 18.07.2013
=  Phantom: ELI 4.0; Type: QDOVAODIBA; Serial: 1003

= DASYS2 52.R.7(1137); SEMCAD X 14.6.10{7164)

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

Reference Value = 39 426 Vim; Power Dirift = -00.04 dB

Peak SAR (extrapoluted) = |.84 Wikg

SAR(L g) = 1.2 Wikg; SAR(10 g) = 0,794 Wikg

Maximum value of SAR (meusured) = |.28 Wikg

-3.00
“6.00
-5.00

-12.00

=15.00

0 dB = 1.28 Wikg = 1.07 dBW/kg

Cerificate No: DAS0OVI-1075_Julid Page 5 of 8
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Impedance Measurement Plot for Head TS

Report ID: P2680-EME-00001 &00002
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DASYS Validation Report for Body TSL

Demte: 230720013
Test Laboratory: The name of your organization
DUT: Dipode 450 MHz; Type: D450V 3; Serial: DMSOVE - SN: 1075

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

Medium parameters used: =450 MHz: a = 0,95 S/m; g = 56.0; p= 1000 ke/m"
Phamom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI C63. 10.2007)

DASYS2 Configuration
= Probe: ETIDV6 - SN150T; ConvIF(7.03, 7.01, 7.03); Calibrated: 28.12.2012;
«  Sensor-Surface: 4mm (Mechanical Surface Detection)
* Elecimmics: DAE4 Sa634; Calibratcd: 15.07.2013
*  Phantom: ELI 4.0; Type: QDOVAODIBA; Serial: 1003

« DASYS2 S2ET3T): SEMCAD X 1461007 164)

Dipole Calibration for Body Tissue/d=13mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 39426 Vim; Power Drili = 0.4 dB

Peak SAR (extrapolated) = 1.78 Wikg

SARI ph= 114 Wikp: SAR(ID g) = 0750 Wik

Maximum vilue of SAR (imeusured) = 1,22 Wikg

-3.00
-6.00
-4.00
=12.00

-15.00

0 dB = 1.22 Wig = 0.86 dBW/kg

Cortificate Mo: DASOVI-1075_Jul13 Pags 7ol 8
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Impedance Measurement Plot for Body TSL

ul 2013 #Nal61Ds

Corificabe Mo: D450V3-1075 Jul1a Poge 8 ol B
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Dipole Data

Report ID: P2680-EME-00001 &00002

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

Dipole 450-1075 Head Bod
Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured Q i dB Q i dB
8/12/2013 48.2 7.5 -21.9 52.4 7.5 -22.2
9/23/2014 49.6 7.2 -22.8 523 6.7 -23.2
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Appendix D
System Verification Check Scans
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Motorola Solutions, Inc. EME Laboratory
Dade/T ime: V132015 1 1:59:37 AM

Eabotd DASY SFL-3|Furd HvH-IYIP-430E-150113-01

Dripole Model# D450V 3
Fhantormié OVALIOZI
Tussae Temp: 218(C)
Serialé 1075

Tast Fraq: 430 (MHz)
Start Power: 250 (m'W)
Rotation(1D): 0.047 dE
hdpasted 5 AR (1W) 445 mWig (lg)
Comments

Duty Cycle: 1:1, Medmm parametes wed: = 450 MHz, o = 091 S/m, g = 54.5,p = 1000 kg /m?

Probe; ES3DV3 - SH329], , Frequency: 430 MHz, ComvF(7.41, 741, 741), Calbmted: 212014
Electromics: DAES Sn729, Calibrated: 4/5/2014

Below 2 GHz-Rev.2/System Performance Check/Dipole Area Scan 2 (41x81x1):
Interpolated grid: dum 1 500 mom, dy= 1,500 mum

Reference Value = 3762 Vim, Power Dnft = 000 4B

Fast SAR : SAR(1 g) = 1.16 Wrig; SAR(I0 g)= 0810 Wk (SAR coneeted for target medinm)

Maximmm vabie of 5 AR (iterpolated) = 1 29 Wikg

Below 2 GHz-Rev.2/Systan Performance Check/0-Degree Cub e (5x5x7)/Cube 0:
Measurement grd : dx="7 5mom, dy=7_Smm, d== Smm

Refirence Value = 37,62 Vi, Powrer Drift = -0.00 4B

Peak SAR (extrapolated)= 177 Wikg

SAR(1g) = 112 Wikg: SAR(10 g) = 0.74 Wike(: AR corvected for turget madmm)

Macwmom valae of SAR (mearumd) = 1 29 Wikg

Below 2 GHz-Rev 2/Systam Performance Check/Z-Axis Retraction (1x1x17): Measremer

gud: dx=20mm, dy=20num, d== 10mm
Maxmmm valoe of SAR (measured) = 1 30 Wikg

YWifkq
1.204
1.0b6&
0647
0629
410
0.192
SAR(.y.2M)
AR Z-Axlh mnﬁnmﬂl: K, g H:n
13
134 i - o | wH Rl —
144 1
18
o8 "'."
0E
in! ‘1-
LTH \
03
b2 \
= \\I-""“--_‘___
nn -_.'__._.-. —
[1-5] (1] cs (1] [.1.] awe o 04 11
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Motorola Solutions, Inc. EME Laboratory
Dt Timne: 115720015 9:32:26 AM

Robotw: DASYS-FL-3| Ran#t  HvH-5Y5P-450B-150115.01

Dipole Mode 1# D430V3
FPhantom#. OV AL1021
Tissae Temp: 22.7(C)
Senal# 1075

Test Freq: 450 {WHz)
Start Power: 230 (W)
Rotation (1D): 0054
Adjusted SAR (1W): 452mWig (1g)
Comme nis:

Dty Cyele: 1:1, Wedm parameters used: £= 450 MHz, =093 5/m; . = 546, p = 1000 kgfm®
Probe: ES3DV3 - SN3291, | Frequency: 450 MHz, ComF(7.41, 7.41, 7.41); Calibrated: 721/2014
Electronics: DAE4 50729, Calbmated: 492014

Below 2 GHz-Rev.2/System Performance Check/Dipole Area Scan 2 (41x81x1):
Interpolated grid: de=1 500 mm, dy=1_500 rom

Reference Value = 37 68 Vim; Power Dnft = 0,02 dB

Fast SAR: SAR(1 g) = 117 Wikg: SAR(I0 g) = 0.812 Wik (SAR corrected for target mecium)

Miazimur value of SAR (interpolated) = 132 Wikg

Below 2 GHz-Rev.2/System Performance Check/0-Degree Cube (5x5x7)/Cube 0:
Measumment grid: de=7 Sram, dy=T Smm, de=Smm

Reference Value = 37 68 Vim; Powsr Dnft = 0.02 dB

Peak SAR. (extrapolated) = 1.33 Wikg

SAR(1 g = 113 Wikg; SAR(I0 g) = 0.746 Wikg (SAR comected for target medium)

Maximurn value of SAR (measured) = 1.33 Wikg

EBelow 2 GHz-Rev.2/System Performance Cheek/Z- Axis Retraction (1x1x17): Measurement
nd: de=2mm, dy=20mm, dz=10mm
imurn value of SAR (measured) = 1 314 Wikg

Wik
1.309
1.08%
0.86¢
0.639
n.41%
0.192
SAR(x.yz.fT)
— [ ]
SARZ-Axis Rekaction Value Aong Z. Xe0, Yad Mamers
13+
12 l"'
1.9 \
16
o4 \
[+ ] ‘l
forl |
o8
Bt \
=1}
0.3 4
02
01 N
o0 i
1) 14 o ole 0.0 iz o) o6
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Motorola Solutions, Inc. EME Laboratory
Date/Time: /152015 11:08:22 AM

Robot# DASY5.FL.3 | Ru¥. HwH-SYSP-450H-1350115.03
D450v3

Dipale Model#

Phantom#: OV AL 1020
Tigue Temp: 21.9(C)
Senai 1075

TestFreq 450 (WHz)
StartPower 250 (mW)
Rotation (100 0043 4B
Adjusted SAR(1W): 4.9 mWig (18
C osnment s

Duty Cycle: 1:1, Medium parameters used f= 450 MHz; o= 0.91 S/m; g = 446, p = 1000 kgm®

Probe: ESIDV3 - SH3291, , Frequency: 430 MHz, CoovR(7 33, 7.33, 7.33), Cdlibrated: 77212014
Electronics DAESA SnT29, Calibrated: 49/2014

Below 2 GHz-Rev.2/5ystem Performance Check/Dipole Area Scan 2 (41x81x1}):
Irterpolated gad de=1 300 mm, dy=1.500 mm

Reference V alue = 3364 V/m, Power Drift = .0 01 dB

Fast SAR: SAR(1 g)= 1.13 Wikg; SAR(10 g) = 0.792 Wikg (SAR comrected fior target medinm)

Maximum velwe of SAR (interpol ded) = 132 Wikg

Below 2 GHz-Rev.2/5ystem Performance Check/0-Degree Cube (3x5x7)/Cube O:
Meangement grid dx=7 Smm, dy=7 Smm, de=Smm

Reference Value = 32 84 Vim, Powse Dnft=.0 01 4B

Peak SAR (extrapalaled = 1.74 Wikg

SAR(] g = 1.1 Wikg; SAR(I0 g = 0.729 Wikg (SAR comectedfor target medhum)

Mecimian valus of SAR (meanrad) = 1 33 Wikg

Eelow 2 GHz-Rev.2/5ystem Performance Check/Z-Axis Retraction (1x1x17): Messurement
grid: de=20mm, dy=20mm, ce=10mm
Muatimumn value of SAR (meamzed = 1 328 Wikg

Wikg
1.315
1.098
0.881
0.664
0.446
0.229
SAR(xy =)
— =]
SARZ-Aos Retraction Value Aong I, X=0, V=) Markcers

12 "

10

oe

gnj \
04
a3 \
N
o M"""‘-—.._
el (1] o cbs o oo 032 AL s
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Appendix E
DUT Scans — (Shortened Scan and Highest SAR configurations)
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Shortened Scan Results

Mbotorola Solutions, Inc. EME Laboratory
Date/ Time: 142015 9:00:40 AN

Robot#: DASYS.FL-3 | Run#: HvH-Ab-150114.01

Miode 14 ACI20U004 1 EVX-530.56-5
Phantomé: OVALIO2I

Tissue Temp: 2.7(C)

Senal# 2047220004

Antenna: ATU.16D5

Test Freg; 4700000 (MHz)

Battery FHE.W133L1

Canry Aee: CLIP-20

Audio Ace: MH-3605 Compact Speaker-Mic
Start Power: 539 (W

Comments: Shortend scan.

DutyCycle: 1.1, Medium purameters uwsed: = 470 MHz, 0 = 093 Sim, &, = 54.2,p = 1000 kg/m®
Probe: ES3DV3 - SH3291, , Frequency 470 MHz, ComvF(7.41, 7.41, 7.41); Calibrated: 7721020014
Electronies: DAEA SnT29, Calibrated: 492014

Below 2 GHz-Rev.2/Ab Scan/l-Area Scan (S1x141x1): Interpolated grid: de=1 500 rm, dy=1 500 mm
Reference Valoe = 94.75 ¥ im;, Power Dnft= 0 62 dB

Fast SAR: SAR(1 g) = 8.3 Wikg; SARCI0 g) = 5.98 Wikg (SAR comected for target medinm)

Maximum value of SAR (interpolated) = .33 Wikg

Eelow 2 GHz-Rev.2/Ab Scan/2-Volume 2D Scan (41x41x1): Interpolated grid: de=0 7500 mm,
dy=0.7500 mm, dz=1 000 mm

Reference Value = 9475 Vim, Power Dnft= .0 T8 dB

Fast SAR: SAR(Cl £) = 7.7 Wikg; SAR(ID g) = 5.63 Wikg (SAR comected for target medinm)

Maxirnum value of SAR. (interpalated) = 3 55 Wikg

Below 2 GHz-Rev.2/Ab Scan/3-Zoom Scan (3x5x 7)/Cube 0: Measwement grid: de=7 Seum,
dy=T Smm, dz=5mm

Reference Value = 26 64 ¥Vim, Power Dnft=0.74dB

Peak SAR (extrapolated) = 125 Wikg

SAR(l g) = 857 Wikg: SAR(I0 g) = 6.14 Wikg (S AR comected for target medium)

Maxinum value of 5 AR, (messared) = 9.73 Wikg

Below 2 GHz-Rev.2/Ab Scan/4-Z-Axis Scan (1x1x1 7y Measurement grid: de=20man, dy=20mm,
dz=10mm

Mlaximum value of SAR, (messared) = 3.66 Wikg

Wik
9.162

7.324
5.497
J.bbY

1.832

Shortened scan reflects highest SAR producing configuration and is compared to the full scan.

Scan Description Test Time (min.) SAR 1g (W/kg) SAR 10g (W/kg)
Shorten scan (zoom) 9 5.18 3.71
Full scan (area & zoom) 20 4.95 3.56
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Highest Body SAR Configuration Results

Motorola Solutions, Inc. EME Laboratory
Date/Time: 152015 10:09:30 AM

Roboté: DASY5.FL-3 | Run#: HvH-Ab-150115-02

Models: AC1201004 f EVX-530.06.5
Phanto m#: OVALIO21

Tizzue Te mpy 25(C)

Senalé: 204125000 4

Anterina: ATU-186D5

Test Freq: 4700000 (MHz)

Battery: FHB-V133LI1

Cany Acc: CLIP-20

Audw Ace: WH-3803 Compact Speaker.Mic
Start Power: 538 (W)

C omments:

DutyCycle: 1:1, Medium parameters used: = 470 MHz, o = 0.95 S/m, £, = 54.3;p = 1000 kg/m*

Probe: ES3DV3 . SH3291, , Frequency: 470 I\I!II-[-:, ComF(7.41, 7.41, 741}, Cabbrated: 772172014
Electroraes: DAE4 Sn729, Calibrated: 4072014

Below 2 GHz-Rev.2/Ab Scan/1-Area Scan (51x141x1): Interpolated grid: de=1 500 rum, dy=1500 mm

Reference Valus = 9755 V/im, Power Drifl = .0 64 dB
Fast SAR: SAR(] g) = 8.7 Wikg; SAR(ID g) = 6.27 Wikg (5AR corrected for target medinm)
Maximum value of SAR. (interpolated) = .77 Wikg

Below 2 GHz-Rev.2/Ab Scan/3-Zoom Scan (SxSx7)/Cube 0: Measurement grid: de=7 Smm,
dy=7.5mm, dr=5mm

Reference Valoe =97 .35 Vim;, Power Dnft=-092dB

Feak SAR (extrapolated) = 11 4 Wikg

SAR(1g) =784 W 10 g) = 5.63 Wikg (SAR comecte d for target medi
el oy mm%-ap:w:ﬁﬁ R

Below 2 GHz-Rev.2/Ab Scan/4-Z-Axis Scan (1x1x17): Measurement grid: due=20mm, dy=20zam,

dz=10mm
Mazinun value of 5 AR, (measured) = 260 Wikg

Wikg
9.69%

1756
L7
J.erd
1.939
u
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Highest Face SAR Configuration Results

Motorola Solutions, Inc. EME Laboratory
Doate/Time: 1152015 11:51:41 AM

Foboté: DASY3-FL-3 | Pun#: HvH-Face-130113-04

Model#: AC1291004 ) EV X-539.04-5
Phanto m#: OVALI020

Tissue Temp 21.7(C)

Senal# 294722000 4
Anterna ATU-16B

Test Freq: 406.1000 (MHz)
Batwery. FHE-V134L]

Ca:ry Acc: Homne, front at 2 5cm
Andw Ao Hone

Start Power: 3B (W
Comrments:

DutyCycle: 1:1, Medium parameters used: = 406 MHz, o = 028 5/m, £, = 45 .5,p = 1000 kgim?
Probye: ES3DV 3 - SH3291, , Frequency: 406.1 MHz, ComvF(7.33, 733, 7.33); Cabbrated: 772112014
Electronics: DAES Sn729, Calibrated: 4972014

Below 2 GHz-Rev.2/Face Scan/l-Area Scan (S1x191x1): Interpolated gnd: du=1 500 mm, dy=1.500

mm
Reference Valoe = 7339 ¥/, Power Dnft= -0 80 4B

Fast SAR: SAR(] )= 467 Wikg; SAR(L0 g) = 3.45 Wikg (S AR comected for target me dmm)
Maximum value of AR, {interpolated) = 520 Wikg

Below 2 GHz-Rev.2/Face Scan/3-Zoom S can (SxSxT)/Cube 0: Measue ment grid: de=7 Smm,
dy=T7 5, dz=5mm

Reference Value = 73.39 ¥im; Power Drfl=-1 02 dB

Peak SAR. (extrapolsted) = 5 61 Wikg

SAR(l g) = 4.19 Wikg; SAR(10 g) = 3.13 Wikg (SAR. conecte d for target medium)

Mazimum value of SAR, (meawed) = 466 Wikg

Below 2 GHz-REev.2/Face Scan/4-Z-Axis Scan (I1x1x1 7y Measurement grid: de=20mm, dy=20rmm,
dz=10m
h::hnm': value of SAR (measured) = 4.56 Wikg

Wikg
5.172

4.138
303
2.069
1.034
1]
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Battery

FNB-V133LI

Frequency 470 MHz

Date

TX TIME
[minutes)

0.0
1.0
2.0
3.0
4.0
2.0
6.0
7.0
&.0
8.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
159.0
20.0
21.0
220
23.0
24.0
25.0
26.0
27.0
28.0
28.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
370
35.0
39.0
40.0

11132015

Appendix F

Report ID: P2680-EME-00001 &00002

DUT Supplementary Data (Power slump)

Transmit Mode CW
Audio Accessory MH-3605

Meaured Power

Watts

G.00

Power Slump

50D 4
4.00

3.00
2.00

1.00
0.00

0

7 AT BT BT BRI W R ) e

%

— minutes)

|l‘.§:||
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Appendix G
DUT Test Position Photos
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1.0 Highest SAR Test Position per body location

11 Body
DUT w/ antenna ATU-16DS with offered battery FNB-V133LI and belt clip CLIP-20 against the
phantom and audio cable MH-360S attached.

ATU-16DS CLIP-20 FNB-V133LI 8 28 41
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1.2 Face
DUT with front side, separated 2.5cm from phantom with antenna ATU-16B and battery

FNB-VI34LIL

ATU-16B None FNB-V134LI 26 40 45
1.3 Head
Not Applicable
14 Hand
Not Applicable
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