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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 PMUD2448E. This device is classified as

Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
. ey Bl Max Calc at Body (W/kg) Max Calc at Face (W/kg)
Equipment Class (MHz)
1g-SAR 10g-SAR 1g-SAR 10g-SAR
TNF 151.82-154.6 0.39 0.25 0.37 0.29
Simultaneous Results NA NA NA NA

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

DUT: Device Under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

LMR: Land Mobile Radio

NA: Not Applicable

PTT: Push to Talk

SAR: Specific Absorption Rate

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

This product is designed to comply with the following applicable national and international
standards and guidelines.

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

6.0

7.0

SAR Limits
Table 2
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

Description of Device Under Test (DUT)

This portable device operates using Zero Intermediate Frequency (IF) with analog Frequency
Modulation (FM) signaling incorporating traditional simplex two-way radio transmission
protocol. This model intended use are to be 5-5-90 (5% TX, 5% RX and 90% standby), 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
Band (MHz) | Transmission | Duty Cycle (%) | Max Power (W)
151.82-154.6 FM *50 2.00
Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 1 inch 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 “SAR Test Reduction Considerations for Occupational PTT Radios” FCC KDB 643646
to assess compliance of this device. The following sections identify the test criteria and
details for each accessory category. Refer to Exhibit 7B for antenna separation distances.

7.1 Antennas

There is one antenna offered for this product. The table below lists its description.
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Table 4
Antenna Models Description Selected for test Tested
8575078C02 Fixed, 150.9-170MHz, % wave, -6 dBd Yes Yes

7.2  Battery
There are optional batteries offered for this product. The Table below lists their

descriptions.
Table 5
llzft?:e?s] Description Sf(e)lre:z:l Tested Comments
60012000002 |72 Hi-Ton Ultr(ﬁ;%%agf)c“y 2400 mAh| -y o Yes | Default Battery for Face
6080384x65 | /2 Li-lon Sta(rllfﬁr\?églfgc)“y 100 mAh |y oo Yes | Default Battery for Body

7.3 Body worn Accessory

Only one body worn was considered. The Table below lists the body worn
accessory, and body worn accessory description.

Table 6
Body worn .. Selected
Models Description for test Tested Comments
4280383X62 Spring Action Belt Clip (RLN6307A) Yes Yes

7.4 Audio Accessories

All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio

accessories.
Table 7
Selected
Audio Acc. Models Description for test | Tested Comments
HKLN4604A Swival Earpiece with PTT (RLN6423F) Yes Yes Default Audio
HKILN4605A EarBud with clip PTT Mic (53866F) Yes *No
HKLN4606A Remote Speaker Mic (53862F) Yes *No
HKILN4601A Dual Pin Surveillance with PTT (HKLN4477F) Yes *No
. iy . By Similarity to
HKLN4599A Earpiece with in-line PTT Mic (56517F) No No HKLN4604A

Note - * SAR < 4.0 W/kg, test not required as per KDB 643646 D01
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8.0  Description of Test System

Report ID: P5197-EME-00001

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 ?EX%EX;)‘
SPEAG DASY 5

The DASY 5™ 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. 13.17
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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;
) Er=3-5,
Triple Flat NA Loss Tangent = 280x175x175
<0.05
300MHz -6GHz;
Er=<35, 2mm
SAM NA Loss Tangent = Human Model /- 0.2mm Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=4+-1, 1 600x400x190
Loss Tangent =
<0.05
8.3 Description of Simulated Tissue

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17

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
150 MHz
Ingredients Head | Body
Sugar 55.4 | 49.7
Diacetin 0 0
De ionized —
Water 38.35 | 46.2
Salt 5.15 3.0
HEC 1.0 1.0
Bacteria 0.1 0.1
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9.0 Additional Test Equipment

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

Table 11
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Speag Probe EX3DV4 3612 4/28/2015 4/28/2016
Speag DAE DAE4 729 4/27/2015 4/27/2016
Power Meter E4419B MY50000505 9/2/2015 9/2/2017
Power Meter E4418B US39251267 1/26/2015 1/26/2016
Power Sensor E9301B MY50280001 8/5/2015 8/5/2016
Power Sensor 8482B MY41091017 5/14/2015 5/14/2016
Bi-directional Coupler 3020A 40295 9/22/2015 9/22/2017
Signal Generator E4438C MY44270302 6/18/2015 6/18/2017
Dickson Temperature Recorder TM325 12121144 6/17/2015 6/17/2016
Omega Digital Thermometer with J HH202A 18812 6/24/2015 6/24/2016
Type TC Probe
PNA-L Network Analyzer N5230C MY49002155 8/3/2015 8/3/2016
Dielectric Probe Kit (DAK1) DAK-3.5 1059 4/21/2015 4/21/2016
Dielectric Probe Kit (DAK1) DAK-12 1013 4/21/2015 4/21/2016
SPEAG DIPOLE CLA150 4005 7/8/2015 7/8/2017

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
Probe Calibration Probe LRSI BT Validation
Dates Point SN Parameters
c | € Sensitivity | Linearity | Isotropy
CW
9/10/2015 Body 150 3612 0.82 60.0 Pass Pass Pass
9/03/2015 Head 150 0.75 52.1 Pass Pass Pass

10.2 System Verification

System verification checks were conducted each day during the SAR assessment.
The results are normalized to 1W. Appendix D includes DASY plots for each day
during the SAR assessment. The Table below summarizes the daily system check
results used for the SAR assessment.
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Table 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # LRSI U D Lo O A B (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
3.66 3.66 1/15/16
_ 109
3612 FCC Body SPEAC‘}mCOIgAISO/ 3.88 +/- 10% 3.66 366 1/16/16
IEEE/IEC Head 3.83 +/- 10% 3.65 3.65 1/17/16
10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.
Table 14
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. Tested Date
0.80 61.9 0.77 61.6 1/15/16
FCC Bod
150 o (0.76-0.84) (58.8-65.0) 0.77 60.8 1/16/16
IEEE/ 0.76 523
IEC Head (0.72-0.80) (49.7-54.9) 0.73 43 V17716
0.80 61.9 0.77 61.5 1/15/16
FCC Bod
152 o (0.76-0.84) (58.8-64.9) 0.77 60.7 1/16/16
IEEE/ 0.76 52.2
IEC Head (0.72-0.80) (49.6-54.8) 0.73 43 V17716
11.0 Environmental Test Conditions

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17

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:
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Table 15
Target Measured
Range: 20.6 —21.6°C
Ambient Temperature 18 —25°C Avg. 20.9 °C
Range: 21.0-21.2°C
Tissue Temperature NA Avg. 21.1°C

Relative humidity target range is a recommended target

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

SAR measurements were performed using the DASY system described in section 8.0
using zoom scans. Oval flat phantoms filled with applicable simulated tissue were
used for body and face testing.

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.

Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface
normal at the measurement location

5+ 1 mm ¥5:6-In(2) £ 0.5 mm

30°+1° 20°+ 1°

<2 GHz: <15 mm 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
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specified in KDB 643646.
12.3 DUT Positioning Procedures

The positioning of the device for each body location is described below and
illustrated in Appendix G.

12.3.1 Body

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

12.3.2 Head
Not applicable.

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

12.4 DUT Test Channels

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

N, =2*roundup[10*(fy, — fi,,,)/ f.1+1

Where

N = Number of channels
Frigh = Upper channel
Fiow = Lower channel

F. = Center channel

12.5 SAR Result Scaling Methodology

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

—Drift

Max Calc=SAR meas-10 ' -

P max
P _int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

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

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

12.6 DUT Test Plan

The guidelines and requirements outlined in section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan. All tests were performed in CW
mode and 50% duty cycle was applied to PTT configurations in the final results.

13.0 DUT Test Data

13.1 LMR assessments at the Body for 151.82-154.6MHz band

Battery 6080384 X65 was selected as the default battery for assessments at the Body
(refer to Exhibit 7B for battery illustration). The default battery was used during
conducted power measurements for all test channels within FCC allocated frequency
range (151.82-154.6MHz) which are listed in Table 17. The channel with the
highest conducted power will be identified as the default channel per KDB 643646
(SAR Test for PTT Radios). SAR plots of the highest results per Table (bolded) are

presented in Appendix E.
Table 17
Test Freq (MHz) Power (W)
151.82 1.82
154.6 1.80

13.2  Assessments at the Body with Body worn 4280383X62

DUT assessment with offered antenna, default battery and body worn accessory per
KDB 643646. Optional battery was tested per the requirements of KDB 643646.
Refer to Table 17 for highest output power channel. SAR plots of the highest results
per Table (bolded) are presented in Appendix E.
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Table 18
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) | (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
15182 |1.82] 036 | 0.146 | 0.093 | 0.00 | 006 | PSABIOOHS
8575078C02 | 6080384X65 | 4280383X62 | HKLN4604A 12
154.6
Assessment of Additional Battery
15182 [2.00]-039 | 0711 | 0455 | 039 | 025 | PS-AB-160115-
8575078C02 | 60012000002 | 4280383X62 | HKLN4604A 16
154.6
13.3 Assessment at the Body with other audio accessories

Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall <4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.

13.4

Not applicable.

13.5

Assessment outside FCC Part 90 at the Body

LMR assessment at the Face for 151.82-154.6MHz band

Battery 60012000002 was used for assessments at the Face (refer to Exhibit 7B for
battery illustration). The battery was used during conducted power measurements for
all test channels within FCC allocated frequency range (151.82-154.6MHz) which

are listed in Table 19. The channel with the highest conducted power will be

identified as the default channel per KDB 643646 (SAR Test for PTT Radios). SAR
plots of the highest results per Table (bolded) are presented in Appendix E.

Table 19
Test Freq (MHz) Power (W)
151.82 2.00
154.6 2.00

DUT assessment with offered antenna, default battery with front of DUT positioned
2.5c¢m facing phantom per KDB 643646. Optional battery was tested per the
requirements of KDB 643646. Refer to Table 19 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.
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Table 20
Max Max
Meas. | Calc. | Calc.
Test Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Freq | Pwr | Drift [1g-SAR| SAR SAR SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
151.82 | 2.00 | -0.71 | 0.636 | 0492 | 037 | 0.29 | PS-FACE-160117-02
8575078C02 | 60012000002 | None None
154.6
Assessment of Additional Battery
151.82 | 1.82 | -0.65 | 0.584 | 0450 | 0.37 | 029 |PS-FACE-160117-03
8575078C02 | 6080384X65 None None
154.6
13.6  Assessment outside FCC Part 90 at the Face
Not applicable.
13.7 Assessment for Industry Canada
Not applicable.
13.8 Shortened Scan Assessment
A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASY5™ coarse and zoom scans.
Note that the shortened scan represents the zoom scan performance result; this is
obtained by first running a coarse scan to find the peak area and then, using a newly
charged battery, a zoom scan only was performed. The results of the shortened cube
scan presented in Appendix D demonstrate that the scaling methodology used to
determine the calculated SAR results presented herein are valid. The SAR result
from the Table below is provided in Appendix F.
Table 21
Max Max
Meas. | Cale. | Calc.
Test | Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Freq |Pwr| Drift [1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) [ (W) | (dB) | (W/kg) | (W/kg) [(W/kg)| (W/kg) Run#
8575078C02 | 60012000002 |4280383X62 |HKLN4604A | 151.82 |2.00 | -0.44 | 0.690 | 0.438 | 0.38 | 0.24 | PS-AB-160116-10

14.0 Simultaneous Transmission Exclusion for BT

Not applicable.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17
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15.0 Results Summary

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands,
the highest Operational Maximum Calculated 1-gram and 10-gram average SAR values

found for this filing:
TABLE 22
¥ Max Calc at Body Max Calc at Face
Designator ba;‘:;l?lffllllfli) (W/kg) (Wikg)
1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
FCC 151.82-154.6 0.39 0.25 0.37 0.29
Overall 151.82-154.6 0.39 0.25 0.37 0.29

All results are scaled to the maximum output power

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of OET Bulletin 65.
The 10 grams result is not applicable to FCC filing.

16.0 Variability Assessment

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

17.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value 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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Table A.1: Uncertainty Budget for Device Under Test for 150 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 )
Axial Isotropy E2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 )
Hemispherical Isotropy E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 0
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 o0
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 )
Max. SAR Evaluation (ext., int.,

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

Test Sample Positioning E4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 23 2.3 )
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E33 3.3 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o0
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 22

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17

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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Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E2.2 4.7 R 1.73 1 1 2.7 2.7 S
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o0
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E2.4 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 S
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 S
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 S
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 S
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 S
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 S
Max. SAR Evaluation (ext., int., avg.) E.5 34 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 E3.1 4.0 R 1.73 1 1 23 23 S
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 1.8 1.2 o
Liquid Conductivity (measurement) E33 3.3 R 1.73 0.64 | 043 1.2 0.8 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 | 049 | 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 o0
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17

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

b) Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Appendix B
Probe Calibration Certificates
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GCalibration Laboratory of e S chiweizarischer Hallbrardienst

Schmid & Partner \"“ﬁ—\;’f.—:" = g Sorvice suises d'éalonnage
Engineering AG Sen iy S Servizio svizzern di faruma

Zoughausstrasse 43, BI04 Zurich, Swilzerland % J,:,“"If Swiss Cafibration Servlce

Aacradied by thn Swise Accreditatian Sendca [SAS) Accreditation Me.: SCB 0108

The Swlse Accradiintlon Bervico is one of the signatorias bo the EA

Multilateral Agraement for the resognition of calliwation certificates

Glossary:

TEL tesua simuiating Bould

MORMs Y,z sensillvity in free space

ComvF senaitivity in TSL § HORMx,y,2

Dop dicde compression paint

CF crest factor (Tiduty_cycle) af the RF signal

ABGD meodulation dependent [mearization parameters

Palarization i @ rotation around probe axis

Patarization & & rotgtion arourd sn axls Hat s in the plane normal fo probe axs (8t measurament center],

i, 8 =01z normal to probe axis
Connacior Angle information used in DASY system 1o afign probe sensor X 1o the robol coordinate sysiem

Calibration is Performed According to the Following Standards:
gl IEEE Std 1528-2013, "IEEE Recommended Praclice for Determining fhe Peak Spalal-fveraged Specific
Absorplion Rale (SAR} in the Human Head from Wireless Communications Devices: Measurement
Tachniques”, June 2013
b} 1EC 62208-1, "Procedure to measure Ihe Spadilic Absorption Rate (SAR) for hardl-held devices used in ciose
praximity to the ear (frequency range of 300-MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORM:y.z Azsessed for E-field polarizelion 8 = 0= 900 MHz in TEM-cell; { = 1600 MHz: R22 waveguida)
NCRMx,y.z are only intermadiate values, |e., the uncertainties of NORMx,y.z does not affect the £ field
uncertinty inside TSL (see below ConvE),

s NORMDY YT = NORMy, .2 * frequency_rasponse (see Frequency Response Chart). This linearization is
implemantad in DASY4 software versions later than 4.2. The unceriainty of the fraguancy response s nohuded
in the stated uncertainty of Conve.

s DOCPxy.z DOP are numencal linearization paramelers assessed based on the dala of power sweep with TW
signal {no uncertainty required). DCP does naot depend on freguency nor media.

o PAR: PAR £ the Peak o Average Ratio that is nol calibrated but determinad based an the signal
characlenstics

o Axyz Brye Coyr Dxyz VReyz A 8, C, D are numarcal ingarization paramelers assessed based on
the data of power sweep for specific motlulaton signal. The parameters do not depend on frequency nor
media, VR 5 the maximum callbration range expressed n AMS voltage across the dioda.

o ConvE and Boundary Effect Parameters: Assessed in fiat phantom vsing E-fald (or Temperature Tramstar
Standard for | < 800 MHz) and inside wavepuide using anatytical field distributions basod on power
ineastremants for f = 800 Mz, The eame setups are used far assessmeant of the perameters appied for
boundary compensatian {alpha, depth) of which typical uncerdainty values are given. These parameters are
usad in DASYS software 1o improve probe accuracy close (o the boundary. The sansivity In TSL corresponds
to NORM, vz © Conel wherely the uncedainty corrasponds Lo that given for ConwF, A lreguency dependant
CanvFis used in DASY version 4.4 and higher which allows extending the validily from & 50 MHz o + 100
hHz

s Spherical isotropy (302 deviation from isolrepy): 8 fizld of low gradients realized using 5 fiat phantom
exposed by a patch antanna,

«  Sensar Offset The sensor offsel corraspands to the offset of virual measurement center from the prabe tip
{on probe axis), Mo tolerance renquired,

s Conresfor Angie: The angle is sssessed using the information gained by determining the NOSMx (o
uncertainty requirad)

Cierfificata Mo EX33612. Apris Page 2 of 14
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EXADVA— SN-612 April 26, 2045

Probe EX3DV4

SN:3612

Manufactured: March 23, 2007
Calibrated: April 28, 2015

Calibrated for DASY/EASY Systems

(Mate: nan-compatile with DASYZ systami)
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April 28, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Seneor £ Unc (k=2)
| Morm {viim 0.45 043 0.40 101 %
DCF [(myy" 472 0g. 7 2081
Medulation Calibration Parameters
(][] Communication System Name A B c o ViR Ume™
48 a8y diB i (k=2)
d i X 0.0 0.0 10 000 | 1560 | $30%
Y 0 00 1.0 1458
z [ix1] 0.0 1.0 1428
10012: | IEEE BO2. 110 WIFi 2.4 GHz [DS5S, 1 % | 300 704 200 187 | 1400 | @07 %
GhB Mbps) Eiail N
¥ 283 68,1 186 150 9
Fi 335 7.8 06 Ta0.3
10013 IEEE #02.11g WiFi 2.4 GHz (DSSS- x| foes 0.5 227 045 | 1349 | 230%
CAR OFDR, & Mips)
¥ | 1066 K] P 1465
Z | 1064 | TOO A0 des | |
10058 | IEEE 802 11b WiF| 2.4 GHz (D555, 2 x| 1z 1.4 207 242 | 1384 | 07%
CAR hiops] .- —_—
¥ | Ao A8.1 {a.2 1284
— |Z 340 721 20.8 130,19
10060- | IEEE 802110 Wikl 24 GHz (D555, 66 | x 547 458 2808 ZE3 | MG | #0T7%
GAR hihps) -
b BA6 Fa.7 23 131.8
Z 5,00 4.4 6.1 V342
10061- | IEEE B0Z 196 WIFi 2.4 GHz (0885, 11 W 4.3 I Z3q IA0 | 1307 | #05%
[e2.12] Mbps)
i 342 THT 0.9 1305 |
R z 452 774 234 1'.33.4_‘
10082- | IEEE BOZ 11arh Wiki & GHz (OFOM, B 1 inad f9.0 214 BEE | 1357 | 125%
CAg Ibipes) i =
¥ 1044 fR: 21.3 1248
Z: | oas HELG 2.6 1226
10063~ | |EEE 802.11afh WIFI 5§ GHz (OFDM, B x| 1020 G0 219 B6E | 1334 | 5%
CaB R
¥ | 10,01 £3.2 1.3 e |
. 1006 a7 2.7 1205
10064~ IEEE Bz 1 Tavh WiF| 5 GHz {OFDM, 12 | x | 10u6% izl 24 808 1263 | =26 %
ChE fbps)
¥ | 1043 B85 2.7 1259
- 10.52 531 21 1303
10085~ | IEEE BOZ-11am Wikl 5 OHz (OFDM, 18 | % | 1023 669 21 400 | 1289 | 127 %
CAB hbps) -
i v | 1048 .2 224 1484
| 016 BA.A 20 126.2
1006E- IEEE BO2.17ah WIFL 5 GHz (OFDM, 24 | ® | 1042 BH.0 15 938 | 1Z7B | £20%
GAR Mbps) S
¥ | 06 i 4 2.4 17
7 | 1oar fE.1 224 125:0 Nl
10087~ IEEE 802.11a/ WIF 5 GHz (OFD#, 36 x 10485 BY.6 Tzaz iz 1265 3.3 U
AR Mbips)
¥ 1L He.B 231 145,46
P BEEEE Yor 238 1485
Cartillcabe Mo: EX3-3612_Aprid Page 4 of 14
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EXIDVA— SH:3B12 Bl 28, 2016
10068~ | IFEE ap2.11am WIFI 5 GHz (OFDM, 48 | % | 2424 TO.A 241 1024 | 1474 | 3%
ChB hbgs)

v | sz B A 138.%

Z | 1os A 238 1422
TO0ES- IEEE 802, 11alh WiIFi 5 GHZ (OFDM. 54 | x| 1180 T0.9 24.4 ThaE [ 1488 | 235
CAB hibpa}

¥ | 1121 8.8 234 141.5

Z | 1134 0.7 24:1 143.0
10071- | IEEE BOZ.11g WiFi 2.4 GHz ® | 1102 703 23,5 983 | 1480 | £33%
CAR {DSSSOF0M, S Mops]

¥ o[ 1007 B9 3 227 145.7

- Z | 109z 70.2 230l 1458

10072- | IEEE B02.11g WiF| 24 GHz x | 1056 ETR 234 | BEZ | V450 | 33 %
CAR ({DSSSIOFOM, 12 Mips}

¥ | 1024 g2n | @za 1380

S ki Z | 1040 698 | Z30 1403
10673 [EEE B02 11g WiFi 2.4 GHz % | iods 0.0 25 | 84 [ VEB5 | #33%
CAB [DSSSOFDM, 18 Mbps)

¥ | 1042 [ w5 1E2e
- Z | o34 | oA < S 1358
10074- | IEEE BOZ.11g WIFI 2.4 GHz x| 53 10,2 240 | 1030 | 1345 | :33%
CAB (DSSEOFDM, 24 Mops)
¥ | 1045 GR.7 2B 1282
Z | 1040 700 237 1313
10075- | [EEE 802 11g WiFi 2.4 GHz X | 1058 703 244 1077 | 1286 | 1BE%
CAB (DSEEIOFDM. 36 Mops)
Ly | 103 B2 234 1445
_ 2 | 107 T 4.6 148.9
10076- | IEEE #3021 lg WiFi 2.4 GHz x| 1060 Tl 250 | W04 | 480 | 238
CAR (DESSIOFOM, 48 i)
|y | s B0 23.4 1408
2 | 106E 704 247 1465
10077- | IEEE 802 11g WIFl 2.4 GHz x| g 711 25.1 VLD | MET | i38%
CAB (DESSHFONM, 54 hibps} I
¥ | 1018 &0.0 215 1385
| 10Ed 700 4.8 144.0
10914- IEEE BORZ34n {HT Greenfekl, 13.5 S 15,46 (AR NE LR T 1417 2.2 %
CAR Mbps, BPSK)
v | 1038 BB.F 211 1404
Z | 1038 B .4 | 1403
10115- |EEE BOZ41n {HT Graonfield, 81 Mbps, | X | 10,99 0,5 10 | B4AB | 1485 | 125%
cAB 16-C14M) I
¥ | 088 [ 215 1421
T Z | 1095 LA #Ha | 1451
10116- | IEEE BOZA1n{HT Groeafield, 136 Mops, | x | 1052 603 1.6 Bi5 [ 1435 [ #25%
CAB B4-Clak) I
¥ | 1036 BT 71.1 1380

o ” Z | 1048 (il 1.5 1115
10117- | |EEE BOZ.A 10 (HT Med, 135 Mbps, X | oA05 603 21.5 807 | 1448 | A%
cAB BPSK]

v | s A | 219 1387
Z | 1044 [ 1.5 1429
10118 | JEEE 802170 (HT Mixea, B1 Mbps, 16- | x | 1116 650 222 B350 | we3 | £27%
CAB CaAh) ‘
¥y | 1par 633 2.8 1420
- z | 1100 BB 22.0 1458 L
1% | [EEE 802,010 (HT Mixed, 135 Mbps, 64- | X | 1054 | 623 T fidg | 1454 | 22T
CAB QU )
¥ | 1mas GiT 241 1365 ]
2| Amds 602 216 117
Gerliicate No: EX3-3612 _Aprla Page § of 14
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10183~ | IEEE 802 110 (HT Gresnalield, 6.5 %bps, | x | 1010 ana #8 | 603 [ o1E0z | eR2%
CAB BPEK]

¥ | aom GBS 1% 1348
Z | 995 687 213 134 B
10184 | IEEE Gz 1 1n (HT Gronelekt, 38 Mopa, | x| 10042 G0 | o2& B.4Z | 1386 | $22%
CAG 16-ChAM)
¥ | 003 685 211 1345
Z | {00 £8.8 214 1348
T0995- | IEEE B02.11n (MT Greenkedd, 66 bitps, | ®X | 10,28 6.2 2T B2 | 0 | 23%
CAR G4 AM)
¥ | s AR | 212 135.5
Z | 1ei4 640 24 1354
10966- | [EEE AOZ.11n (HT Mixad, 6.5 Mbps. X | 1006 ik 246 | &0 [ 1301 3%
‘CAR BPSH)
¥ | poB amd | m 1346
— Z 1 un4 BET 1.3 134.6
W01E7- | EEE A0ZA1n (HT Mieed, 33 hiops, 18- | 3 | 1015 | 600 g | B3 | 1999 | #25%
CAS AR}
¥ | 10.06 686 211 1349
Z | 1o0g Ai.{ 214 1352
078 IEEE 8021 {n (HT Mboad, &5 Mbps, 84- | ¥ | 1003 691 .7 27 1412 | t25%
CAR | AR
¥ | 10 a7 14 135.1
) Z | gz 630 216 1364
10299 | IEEE 02110 (HT Mixed, 1.2 Mops, x| Das aa 8 215 g3 | tam2 | 2i%
CAB BPSK)
| v | sa7 | es4 | 20 355
2| va4 637 213 FEE]
10220 | IEEE BOZ11n (HT Mixed, 433 Mbps, 16+ | ® | 1015 a2 18 813 | 3 | =2z
GAR QA
Pl ETTT a6 2.2 tasa
Z | nos o 214 1353
WF2]- | IEEE B2 110 (HT Mimad, T2.2 bibps, 4« | % | 10,31 [F ny 827 | 1L | 22E%
CAB DAM)
¥ | 1023 o7 213 135.49
Z | w2 BA.0 26 136.5
10722 JEEE BOZ 110 {HT Mixad, 15 Mbps, ¥ | s 3.3 218 EO6 | 1470 | $2.5%
CaB BPEI)
¥ | 103 AET E1 [EER
—= Z | 1038 BELY 14 14148
0223 | IEEE 802110 {HT Misd, 20 Mbps, 18- | x | 1058 BB 214 BaB | 1240 | 125 %
CAB @A)
¥ | wnar A7 216 1421
£ | 1098 69,7 214 1155
10224~ | |EEE 802.11n (HT Mixed, 150 Mbps, 84- | % | 1053 605 21.7 BOB | 1473 | 125%
| AR A )
¥ | 1032 BALE 12 1288

== Z | 1040 8.2 21.5 1416 ]
10315 IEEE 802116 Wil 2.4 GHz (0585, 1 % %36 724 214 171 | 141y | #07 %
OB Mbps, 96pc duly cycle) | :

Y | 293 A1 19.2 1356
Z | & TIB 20,5 1560
10316 | IEEE 802110 WIF) 2.4 GHz [ERP- % | o2 2.0 218 836 | 1903 | 225%
ARE OFCM, & Mbps, S8pc duly cycls)
¥ | o007 B4 1.2 1296
n - 2 | 104 647 2.5 1314
T0317- | IEEE BOZ.31a WiFi § GHz (OFDM, & x| waer 2.2 1.0 | 848 | ja06 | 125
Fara:] Mbps, OBpe duty cyche)
¥ | 010 805 21.2 RREE
2| wmn GEB 2.6 1338
Cerlificatn No: EX3-3612_Aprl5 Page 6 of 14
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10d95. | IEEE BOZ.1 b WiFl 2.8 GHr (0555, X | 234 | 728 213 | 154 | JaEa# | .7 %
A, Mibps, 98p duby cycla)

¥ | 248 A9.7 18.5 1364 ]
z | am 70 A6 1375
10416- | [EEE BO2 11g WiFi 2.4 GHz (ERF- X | 1048 | G20 | ey | 8RR | 405 | 22%
AAA OFDM, & Mbps, 99pe duly cycle)
x| 1000 G 2.1 1286
o Z | ose a7 2.4 1817
10417+ | [EEE BO2.11am Wi § GHz (OFDM, G x| wao 8.1 218 | BEs | 1424 | t25%
Adh Mbps, 99pc duly cycla)
¥ 10.02 &4 11 13148
- 2 | o BR.T .4 1387
J0ath. | IEEE 802,119 Wikl 2.4 GHz (0S58- ® | 1008 a0 T Bia | 1at4 | 2:2%
A CFDM, B Wbgs, 99pe duty ey, 1Long
preambule)
¥ | fa Gifl.4 211 131.2
Z | we2 [ 4 1231
T0478- | [EEE BOZ.110 'WiFi 2.4 GHz (DS55- ¥ | 1015 | e Hy ain | 1423 | =22 %
ABh, OFDM, 8 Mbups, &bpc duly cycla, Short
preambale)
¥ | ouv [T 21,1 130.7
Z | w00 B8 215 13a2

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 lo a coverage
probabllity of approximately 95%,

A Thie uncestaintios of Momml ¥ £ do not affect (ke E*-disld upcansnly insde TSL {san Pages 8 and £),

* peumesical Rnessization parametar: unoartainky nel reguired.

Eancantsingy is dotominod using e max. deviation fom inesr responss sapang restanguiar datibdtion and is oxprnssad fiof the squars of fhe
fiekd walu=, '

Cerliicale Mo: EX3-3612_Apis Fage 7 of 14
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Calibration Parameter Determined in Head Tizsue Simulating Media

Rotative Conductivity Depth” Unct,
E(MHZ® | Permittivity’ Sim) " ConvEX | ConvFY | ConvEZ | Alpha® | fmm) (2}
150 524 0.75 897 9.97 0.97 0.0 | 100 | £133%
220 49,0 0.81 .88 n.88 n.88 oo | 100 | £133%
2450 39.2 1.80 .26 .26 B.26 038 | D80 | 2120%
4950 363 4.40 4.06 4,96 4.96 630 | 180 | £131% |
5200 36,0 4.6 456 468 4.05 030 | 180 | #131%
5300 35.9 476 447 4.47 447 035 | 180 | $131%
5500 35,6 4.96 445 445 4,45 g40 | 180 | £131%
5800 5.5 5.07 4.18 418 418 0.40 | 180 | £131% |
5800 35.3 527 438 | A= 438 | p40 | 180 | £131%

© Frequency walidity abows 3008 MHz of & 100 Mz ondy apgiliss far DASY w44 and higher (See Page Z) efeo L rectiziad I+ B0 MiHE. The
uncertainty s the RS of ke CoreF uncertalnly 8t coliteation freguency and (e urcarlainty far fhe indicited requency band, Frequanay validiy
bl 300 MHE |5 + 10, 26, 40, 80 acd 70 Wz for ConvF assessmedls at 30, B4, 128, 160 snd 220 MHz respeciivaly, Above & GHz fregusncy
yaidify can ba exbended to+ 110 MHz

f i frnguineiee batow 3 GHz, e validhy of lissus paamsters (e8ag o) can bo el fo L 0% § Guld compensation formula s moplied t
measursd SAR valiess, At frequencias abave 3 GHz, e valkfiy of tssue persmalons o and o) is restricled 10 + 5%, The uncertniry & thi R55of
the ConyF uncorkainky Tor indizated target lissis pacsmaioes.

& plphiod Ciopah b detgmiined during calibvalion, SPEBG wasrints st the remaining devistion ue to the bomndary effscy afer compansalion =
atways less e = 1% Tor froquencins tebow 3 GHz end balow &35 for requencies betwan 3-8 GHz al any estance lager than kil the probe tip
digmerier frem dhee Doundany.

Carificale Mo: EX3-3612_Apels Page@al 12
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DASY/EASY - Parameters of Probe; EX3DV4 - SN:3612

Calibration Parameter Determined in Body Tissue Simulating Media

Ralutiva Conductivity Daptn™ Unst
M) | Permitivity =im]* ConvE % | ConvEY | ConwFZ | Alpha® | (mm) (k=2)
150 fi1.9 0.80 864 9.64 9 B4 .00 1p0 | +435%
220 60,2 0.88 818 B8 818 | 000 1.00 +133 %
2450 5.7 105 £.40 B.40 40 0.34 00 | £120%
4950 494 5.01 4,46 4.48 445 035 | 190 | £131% |
20 40,0 530 4.37 4.37 437 0,36 100 | =131 %
5300 4B.0 542 407 4.07 4.07 .40 1,80 134 %
s500 4R.8 6.65 3.78 378 3.78 (el 1.20 +131%
5600 48.5 577 4,65 365 385 | 045 10 | £131% |
5800 482 &.00 395 | 3as 3,95 045 1480 131 %

© P raguency vabdily-sbovs 300 MHz of & 100 MHz omly sppes far DAS'Y wi4 and Higher (see Page 21, sise 1 |5 rekricred jo £ 50 MHe. Tha
ureestainty is the RES af Bie CowF encedainly al calibraton fmouensy snd the uncanainty for fhe indizabed freguency Daan, Froquency validily
ety 300 MHz 18.= 10, 20, 40, 55 and 70 MHz far GorvF assassments o 30, 84, 128, 150 end 220 MHz rosprcivaly. Above B GHE kequanay

valicky can ber extended {0 £ 110 MHz

£ i) frmtuenlios bl 3 GHz, 0e valkdily of tesue parameiars (o and o) can o raboed w2 10% if Squid compansation farmauta i applied 10

meanered SAR walies, 41 Imauarceas above 3 G the veNEty of iaus parametnes [ and o) & radiricled bo ¢ 5%, The unceitainty i the R3S of

1he Gornd imceriginty fur indicated tanget eewa pammetars
i \nkia hapth gra dataminod duneg ealibration. SPEAG warrants has the remaining desisson dua o the bovedsy fecl 88ec comasnsatian is

miways 158 1han £ 1% for frequancias below 3 GHz and below + 2% For frequancies balwesn 3-6 GHz 62 any distance largar han half the proba'lip

chameter froon fhe boundary,

Carifieate Mo Ex3-3612_Apr15
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

- !
: ; i !
14_2. on P i = i , |
e af i g
g - |
LA o P _ ..... e
It . 1 | H
- i | | :
E I e .i. i I . 1 1
4, F- |
% 10 1 .,, e _...I............_ - ;_. ‘
= a4 _: L. Rk i
g | ; i i
- r | | l
g 0.4 ':. 4 'f o 3 e _!.. .,i. - .i..
g ¢ i |
LS 0.7 -{ = 5 :, vodh K
- 1
(Y 0 m— i |
05 - (I | ;._; | | i E-Ti-4 1 (] et | . | | L I I | I 1
13 &00 o0a 1800 2000 2000 3000
1 [MHz]

Uncertainty of Frequency Response of E-fieid: & 6.3% (k=2)

Cuifificate No: EX3-3612_4pr15 Page 10al 14
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April 2, 2015

Receiving Pattern (¢), 9 = 0°

f=600 MHz, TEM

ey owm X
* .Y, b2 o4 oo ooa
s e
O
: ! K|
#55

1

Tol

f=1800 MHz R22

ai% .""_ a5

Errer [dE]
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Uncertainty of Axial Isotropy Assessmaent: £ 0.5% (k=2)

Cortificate Mo: EX5-3612_Aprih
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EX3DV4= SN2 April 28, 25

Dynamic Range f(SARyead)

(TEM cell , foru= 1900 MHz)

05k
3 0
o
&
8
A
E o0
02 useepiea:
iii H
T i | I g | -
10 107 10 1 100 10 10
SAR [mWcm3)
» (s]
not compensated compensates
2 T T
| 1
1 1
i
=
E - il
7]
-
24 ::i B EHE | i
103 102 101 100 10 102 103
SAR [mWWiem3]
o]
nok oompansated ST pEnsated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cartificale No: EX3-3612_Aps15 Page 12 of 14
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Conversion Factor Assessment

f= 2450 MHz,WGLS R22 (H_conv) = 2450 MHz WGELS R22 (M_conF)
iy Al i
wl =%
a4 20
m ol
z £
g ar z m-:
3 3 _|
15[ =
1] @
& | 5
o ! r ol . - . =
It L ] 11 iy o 1 4 i L] -] = <] T o
&l ajwmd 3
it e wiitine e

Deviation from Isotropy in Liquid
Error (¢, ), f= 000 MHz

Desrathon

- T ‘

40 -08 -0 04 -2 00 02 04 06 D& 10
Uncertainty of Spherical leotropy Assessment: £ 2.6% (k=Z)

Corlificate N EX3-3612_Apr15 Pege 13.0f 14
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Exabnvd- BN3612 Apnd 28, 2015

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

Other Prabe Parameters

[Sansor Arrangement Trimngular
Connectar Angle 7] 77
Machanical Suriace Detection Mada Bnabied
Dpfical Sudace Detection Mode . disabied

Probe Cwarail Length 337 mm
Probe Body Diameter 10 mm
Tip Lengin T Bmm
Tip Dlamosler 2.5 mim
Frabe Tip 1o Sensor X Calibration Point T mm
Probe Tip to Sensar ¥ Callbration Polnl T mm
Protie Tip fo Sansor 2 Calibration Point 1 mm
Recommanded Magsuremenl Dislance from Surface 1.4 mm

Cartificats MNa: EX3-3812_Ami5 Page 14 of 14
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Eeughaussirasse $1, B0 Zunch, Switzerlznd

Actradied by the Swss Accradiiation Sendce (SAS)
Tha Swiss Accreditation Service i8 ane of the signatories 1o the EA
Multikateral Agreoment tor the recognition of calibration eattificales

Client Motorola EME

Wi,
E&%;x;«r
T E

%@F

Report ID: P5197-EME-00001

Scheairerischer Kollbriordienst
Service suisse d'étalonnage
Servito svizzero di taraturs
Swiss Calibration Sarvice

WD n

Accreditation No.: SCS 0108

Certificete Ho: CLAT50-4005_Jul15

CALIBRATION CERTIFICATE

Cije

Calibration prosedores)

Cabadicon dote

CLATS0 - SN: 4005

QA CAL-15.v8

Calibration procedure for system vaildation sources below 700 MHz

July 08, 2015

Calivalion Eguipmant used (MATE oritical fod calibralion)

This cabiration camticasn decuments the tracanbliliy 1 natknal stardards which reallze ihe physizal urits of measuraments (S
Thar measursmEnts ard Bhe uncerainties with confidence probabiity i ghen on fhe Idlowing gages and anm pa of the cendicsla

All calieations have been conducted in the dosed fibaratory Tacn: enviranmmant Emparatie (22 « 3)°C and humidty = 705,

Primiery Smndeds LEE] Cal Dale {Credificabe Mo.) Sohadalod Cakliratan
Powar mtnr E44138 GE41203672 01 -Apr-15 iNo. 217-02128) Mar-16
Powar sensor E44124 MY 2945806 Di-Ap-16 (M, 28 7-02128) Mar: 16
Retenanca 3 96 Aflanuator S S5054 {3c) 01 -Ape-15 (R0, 247-02128) mar-16
Fletianca 20 dB Alsnusion SN 55058 {20k| 01 Apr15 (Mo, 217-02131) Kar-18
Tyl mismatch combinakan SN BO4T R S OBAES G1-Ape-15 (Na. 217-02134) M6
Reafaremca Probe EXI0WA EN: 3 08 far-15 (Mo, EX3-3877 lani5) Jare 16
| AEA G 654 F2-Fur-16 (NG DAES-B54_Juni ) SJun- 16
| Seaondary Standards 0w gk Dabe (in house) Schehlnd Gheck
| AF penesaior HP BEERT WS B4 T 00 - A (i house check Ape-13) In houge eheck: Apr-16
Hithwerde Anabyens HP B753E | USIFIE05A5 24206 16-Oct01 (I house check Ool-14) In Howse chack: Cict1 5
M Furotien i
Calbrated by: Claudio Laubler Laboratory Technicinn | El"’
Agiprowm by Kalfa Pakavie Tachinizal Manages /.&”E?f;gi
Ehund: Jugy 15, 2015
This cambration oertdicats shil not be regrodued axoapd n fal wintiol weithan approval of the Bboratony,

Carflcate Mo: CLATS0-4005_Jul15
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Calibration Laboratory of *-*‘lé:{f’“f

; £ % S Schwelzerischer Kalibrierdienst
Schmid & Partner e o Servics suisss détaloanage
Engineering AG s Servizlo svizzero di taraturs
Zewghsusstrasse 43, 8004 Zurlch, Switzetland e S Swiss Calibration Service
(LI O
Accredfed by Wi Swiss Accrediation Sendce (SAS) Accroditation Ho.: SCS 0108

The Swiws Accreditation Service [ one of the signatories lo the EA&
Multitateral Agreament lor the recagnition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, *|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorpfion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62208-1, "Procedure to measure the Specific Absormption Rate (SAR) for hand-held
devices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
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 body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are avallable from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequancy indicated.
Antenna Parameters with TSL: The source is mounted in a fouch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn Loss ensures low
reflected power. No uncertainty required.

5AR measured: SAR measured at the stated antenna input power.

SAA normalized: SAR as measured, normalized toan input power of 1 W at the antenna
connector,

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

The reported uncertainty of measurement is stated as the standard unceriainty of measuremeant
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 55%.

Carificate No: CLATS0-£005_Jul1 Page 2of 8
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Measurement Conditions
DASY sysiem configuration, as far as not given on page 1.

DASY Version DASYS VEZAE
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phaniom Shedl thickness: 2 + 0.2 mm

EUT Positioning
Zoom Scan Resolution

Tauch Posibon
dx, dy = 4.0 mm, dz = 1.4 mm

Graded Rafio = 1.4 (2 directon)

Fragqueney 150 MHz £ 1 MHz
Head TSL parameters
The followng parameters and calculalions ware applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 220°C 523 0.76 mha'm
Measured Head TSL paramoters (22.0+0.2)°C 502:8% O.77 mho'm £ 6 %
Head TSL temperature change during test «05°C — e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Candition
SAR measured 1'W inpul power 3,90 Wiy
SAR for mominal Head TSL parameters nosmalized o 1W 3.83 Wikg = 18.4 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condiion
SAR measuned 1 W input power 2.57 Whg
SAR for pomingl Head TSL parameatars normalized o 1W 2.53 Wikg £ 18.0 % (k=2)

Body TSL parameters
The fellowing paramaters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 1.9 0.80 mhaim
Measured Body TSL parameters (22.0+£0.2)°C 801 + &% 0.84 mha'm = 6 %
Body TSL temperature change during test < 0.5°C e
SAR result with Body TSL
SAR averaged over 1 cm” (1 g} of Body TSL Condition
S5AR measured 1 W input power 4.08 Wikg

SAR for mominal Body TSL paramaters

normalzed o 1W

3.88 Wikg = 16.4 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 1 W input power 2,58 Wikg
SAR for nominal Body TSL parameters narmalized fo 1W 2,57 Wikg = 18.0 % (k=2)

Cartificate Mo: GLA1S0-4005_Jul1s Pege 3ofB
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 149.5 MHz

Impedance, transtormed 1o feed point 3534 -54 0
Retum Loss -14.8 dB

Antenna Parameters with Head TSL at 150.0 MHz

Impedance, transformed bo feed point 4160 -2 L
Rieturn Loss -205dB

Antenna Parameters with Head TSL at 150.5 MHz

' Impadance, tranaformed 1o leed paint 49.8 0 4 0.8 0
| Aetumn Loss - 33.7 dB

Antenna Parameters with Body TSL at 149.5 MHz

Impedance, fransformed to feed point 3EA0-T0)0
Fetum Loss -1534dB

Antenna Parameters with Body TSL at 150.0 MHz

Impedance, transiormed to feed point 4330 -42j0
Return Loss -21.4 dB

Antenna Parameters with Body TSL at 150.5 MHz

Impedance, transfarmed to faed point 51.30-20j0
Featum Loss -32.5dB

Additional EUT Data

Manufactured by SPEAG
Manutactured on August 23, 2013
Certificate No: CLATS0-4005_Julls Fage 4 of 8
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FCC ID: AZ489FT3837 Report ID: P5197-EME-00001

DASYS Validation Report for Head TSL

Date: 08072015
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: CLAL50; Type: CLALSY; Serial: CLAISE - SN: 403

Commumication System: UID 0 - OW: Frequency: 150 MHz

Medium parameters used: T = 150 MHz; o = 0.768 S/m; ¢ = 30.203; p = 1000 kg/m”
Phzmtioom section: Flal Section

Measurement Standard: DASY S (IEEEIEC/ANSTCA3.19-2011)

DASYS2 Configuration:
« Probe: EX3DWV4 - SN3&TT; ConvF( 12, 12, 12): Calibrated: 09.010.2015:
# Sensor-Surface: T.4mm (Mechanicat Surface Detection))
# Electronics: DAE4 Sn654; Calibrated: 22.06.2015
o  Phamom; ELI vd.0; Type: QDOVAOOI BB, Serial: TP: 1003
o DASYS2 52881222 SEMCAD X 14.6.1047331)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(81xB81x1): Interpolated grid: du=1.500 mm, dy=1.5(} mm
Maximun valoe of SAR (interpolated) = 5.53 Wikg

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 77,52 Vim; Power Drift =0.04 dB

Peak SAR {extrapolated) = 7.54 Wikg

SAR( g) =39 Wikg: SAR(10 g) = 2.57 Wikg

Maximum value of SAR imeasured) = 5.48 Wikg

di3

291
-5.83
B.74
-11.86
-14.57

(hdB = 353 Wikg =743 dBW kg

Certiticate Mo: CLAYS0-4005 Jul15 Page Sol 8
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FCC ID: AZ489FT3837

Impedance Measurement Plot for Head TSL

Report ID: P5197-EME-00001
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FCC ID: AZ489FT3837 Report ID: P5197-EME-00001

DASYS Validation Report for Body TSL

Dt ORO7.2005
Test Laboratory: SPEAG, Zurich, Switzerhind
DUT: CLALSS; Type: CLALSO; Serial: CLALS0 - SN: 4005

Communication System: UTD 0 - CW: Frequency: |50 MHz

Medium paramelers used: f = 150 MHz; o = 0.84 S/m; & = 60.08; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (TEEEMEC/ANST C63.19-2011)

DASYS2 Configuration:
»  Probe: EX3DY4 - SN3RTT: ConvFr11.42, 1142, 11.42); Calibeated: 09.01.2015:
o Sensor-3urface: Ldmm (Mechanical Surface Detection)
s Electropics: DAF4 Sn654; Calibrated: 22.06.2015
+  Phantom: ELLv4.0; Type: QDOV A BEB; Senal: TP:1003
« DASYS2 52.88(1222); SEMCAD X 14.6.10(7331)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(BExB1x1): terpolated grid: dx=1.3500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = S 10 Wike

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Sean,
dist=1.4mm (8x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Yalue = 7799 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 7.76 Wiky

SAR(1 g) = 4.06 Wikg; SAR(10 g) = 2.68 Wikg

Maximum value of SAR (measured) = 5.73 Wikg

a8

-Z.86
5,01

-B.57
-11.42

-14.28
B =510 Wikg =708 dBW/ kg

Cartificate Mo CLATE0-4005_Jufts Page 7ot 8
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FCC ID: AZ489FT3837

Impedance Measurement Plot for Body TSL

Report ID: P5197-EME-00001
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FCC ID: AZ489FT3837 Report ID: P5197-EME-00001

Dipole Data

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

Dipole CLA150-4005 does not exceeds the annual calibration data, therefore validation for
impedance and return loss is not required.
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