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11900 Bayan Lepas, Penang, Malaysia.

Responsible Engineer: Veeramani Veerapan (Sr.EME Engineer)

Report Author: Veeramani Veerapan (Sr.EME Engineer)

Date/s Tested: 06/30/14-07/09/14

Manufacturer/Location: Motorola Solutions, Inc, Penang

Sector/Group/Div.: EMS

Date submitted for test:  06/23/14

DUT Description: Handheld Portable PMUE4541A, XCVR 403-470 MHz, Display &
Handheld Portable PMUE4542A, XCVR 403-470 MHz, Non-Display

Test TX mode(s): TDMA (PTT)

Max. Power output: 33W

Nominal Power: 3.0W

Tx Frequency Bands: 403-470 MHz

Signaling type: TDMA

Model(s) Tested: PMUEA4541A

Model(s) Certified: PMUE4541A & PMUE4542A

Serial Number(s): 546TQMO0149 & 546TQMO0140

Classification: Occupational/Controlled

FCC ID: AZAB9FT4922; Rule Part 90 (406.1-470 MHz), Part 22 (459.025-459.65 MHz)

IC: 109U-89FT4922; (406.1-430 MHz and 450-470 MHz)

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. The test results clearly
demonstrate compliance with ICNIRP (1998) Guidelines for limiting exposure in time-varying electric, magnetic, and
electromagnetic fields (up to 300 GHz), Health Physics 74, 494-522 RF Exposure limits of 10 W/kg averaged over 10grams of
contiguous tissue.

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions
supplied, said product complies with the national and international reference standards and guidelines listed in section 4.0 of this report. This report
shall not be reproduced without written approval from an officially designated representative of the Motorola Solutions Inc EME Laboratory.

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

Zakharia  oitlysignedby

Zakharia Deanna-EDC015
DN: cn=Zakharia Deanna:

Wit Jprhaso. Deanna- g™ Certification Date: 9/9/2014
~ EDCO15 w ora0n1 135
Deanna Zakharia

EME Lab Senior Resource Manager,
Laboratory Director
Approval Date: 9/16/2014

Certification No. L1140903 &
L1140904
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1.0

2.0

P2189-EME-00010 & 00011

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 PMUE4541A. This device is classified as
Occupational/Controlled.

FCC SAR Summary

TABLE 1

Max Calc at Body Max Calc at Face Max Calc at Head

Equipment
Class

Frequency
band (MHz)

(W/Kg)

(W/Kg)

(W/Kg)

1g-SAR

10g-SAR

1g-SAR

10g-SAR

1g-SAR

10g-SAR

TNF

403-470

1.39

1.01

1.63

1.22

NA

NA

*Simultaneous Results NA NA NA NA NA NA

3.0

4.0

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4

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

TNF: Licensed Non-Broadcast Transmitter Held to Face

Audio accessories: These accessories allow communication while the DUT is worn
on the body.

Body worn accessories: These accessories allow the DUT to be worn on the body of
the user.

Maximum Power: Defined as the upper limit of the production line final test station.

Referenced Standards and Guidelines

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

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 JEC62209-2 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 D01 SAR Evaluation Considerations for Wireless Handsets
v01r02 (12/04/2013)

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

e FCCKDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r02 (12/05/2013)
D02 RF Exposure Reporting vO1r01 (05/28/2013)

e FCC KDB —447498 D01 General RF Exposure Guidance v05r01 (05/28/2013)

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4 Page 5 of 46



FCC ID: AZ489FT4922/IC: 109U-89FT4922 P2189-EME-00010 & 00011

5.0

6.0

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 TDMA signaling incorporating traditional simplex two-
way radio transmission protocol.

The modulation scheme used for digital two-way radio communications is 4 Level
Frequency Shift Keying (4FSK) and Time Division Multiple Access (TDMA). 4FSK is a
modulation technique that transmits information by altering the frequency of the radio
frequency (RF) signal. Data is converted into complex symbols, which alter the RF signal
and transmit the information. When the signal is received, the change in frequency is
converted back into symbols and then into the original data. The system can accommodate
2-voice channels in a standard 12.5 kHz channel as used in two-way radio.

Time Division Multiple Access (TDMA) is used to allocate portions of the RF signal by
dividing time into two slots. Time allocation enables independent units to transmit voice
information without interference from each other. Transmission from a unit or base station
is accommodated in time-slot lengths of 30 milliseconds and frame lengths of 60
milliseconds. The 4FSK TDMA modulation technique requires sophisticated algorithms and
a digital signal processor (DSP) to perform voice compressions/decompressions and RF
modulation/demodulation. The maximum duty cycle for TDMA 1:2 is 50%.

The model represented under this filing utilizes removable antennas capable of transmitting
in the 403-470 MHz band respectively. The nominal output powers are 3.0 W with
maximum output powers of 3.3 W as 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 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.
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7.0 Optional Accessories and Test Criteria

P2189-EME-00010 & 00011

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 3 antennas offered for this product. The table below lists their descriptions.

TABLE 3
Selected
Antenna Models Description for test Tested
PMAE4095A | Stubby antenna, 435-470MHz, Y wave, -4.15dBd gain Yes Yes
PMAE4094A | Stubby antenna, 420-445MHz, Y wave, -4.15dBd gain Yes Yes
PMAE4093A | Stubby antenna, 403-425MHz, Y wave, -4.15dBd gain Yes Yes

7.2  Battery

There is one battery offered for this product. The table below lists its description.

TABLE 4
_— Selected
Battery Models Description for test Tested Comments
PMNN4468A Battery, Li-Ion capacity, 2200mAh Yes Yes

7.3 Body worn Accessories

All body worn accessories were considered. The table below lists the body worn
accessories, and body worn accessory descriptions.

TABLE 5
B(;K(;Zfsm Description szl::::? Tested Comments
PMLN7190A Swivel Carry Holster Yes Yes
PMLNG6074A Wrist Strap No No Test not required
PMLN7128A Belt Clip Yes Yes
PMLN7076A Flexible Hand Strap No No Test not required

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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7.4  Audio Cable Accessories
All offered audio cable accessories were considered. The table below lists
the audio cable accessories and their descriptions. Exhibit 7B illustrates photos of
the tested audio accessories.
TABLE 6
Audio Acc. Selected
Models Description for test | Tested Comments
PMLN7156A Earbud with in-line Mic & PTT, Mag One Yes Yes
Intended for test. Per KDB
PMLN7158A | One wire surveillance earpiece in-line Mic & PTT Yes No provisions test not required.
Intended for test. Per KDB
PMLN7189A Swivel earpiece in-line Mic & PTT Yes No provisions test not required.
Intended for test. Per KDB
PMLN7157A Two wire surveillance kit, Black Yes No provisions test not required.
Receive only, for
Translucent Acoustic tube for PMLN7157A & PMLNT7157A & for
RLN6242A PMLN7158A No No PMLN7158A
Receive only, for
High noise yellow foam earpieces for PMLN7157A PMLN7157A & for
5080384F72 & PMLN7158A No No PMLN7158A

8.0

Description of Test System

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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8.1 Descriptions of Robotics/Probes/Readout Electronics

TABLE 7
Dosimetric System type System version DAE type Probe Type
Schmid & Partner
Engineering AG 52.8.2.969 DAE4 55531: 1136}’(13)
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 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.

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 ELI5 1150 =0.05
Elliptical ELIS 1147

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.
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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

9.0 Additional Test Equipment

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 E4419B MY40330364 6/3/2014 6/3/2015
Power Sensor 8482B 3318A07546 6/4/2014 6/4/2015
Power Sensor 8482B 3318A07392 6/4/2014 6/4/2015
Power Meter E4416A MY50001037 2/19/2014 2/19/2015
Power Sensor N8481B MY 51450002 2/24/2014 2/24/2015
Signal Generator E4438C MY45091014 11/2/2012 11/2/2014
NARDA Bi-Directional Coupler 3020A 41935 8/26/2013 8/26/2014
Amplifier 10W1000C 312858 CNR CNR
Dickson Temperature Recorder T™M320 12253047 11/8/2013 11/8/2014
Omega Digital Thermometer with HHS06AU 080307 11/8/2013 11/8/2014
Therm probe
Network Analyzer E5071B MY42403218 7/20/2013 7/20/2014
Dielectric Assessment Kit DAK-12 1051 6/17/2014 6/17/2015
Speag Dipole D450V3 1054 10/18/2013 10/18/2015
Speag Probe ES3DV3 3274 10/21/2013 10/21/2014
Speag DAE DAE4 1294 10/22/2013 10/22/2014

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.
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TABLE 11
. . Measured Tissue sy L.
Probe Calibration Probe Validation for CW
Dates Point SN Parameters
c € Sensitivity Linearity Isotropy
03/12/2013 Body 450 3274 0.90 54.3 Pass Pass Pass
03/12/2013 Head 450 3274 0.83 42.0 Pass Pass Pass
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
1.04 4.16 07/03/14
FCC Body D4SS§\]/E;>C1}054 *4.60 +/- 10% 1.07 4.28 07/04/14
3274 1.08 4.32 07/08/14
SPEAG " o 1.17 4.68 07/07/14
IEEBMECHead | 1y 55v3) 1054 | ™72 - 10% L15 2.60 07/09/14
*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
0.94 57.0
403 FCC Body (0.89-0.98) (54.1-59.8) 0.93 55.0 07/08/14
IEEE/ 0.87 43.8
IEC Head (0.83-0.91) (41.6- 46.0) 0.85 434 07/07/14
0.94 57.0
s FCC Body (0.89-0.98) (54.1-59.8) 0.91 55.5 07/04/14
IEEE/ 0.87 43.8
IEC Head (0.83-0.91) (41.6- 46.0) 0.88 434 | 07/09714

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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TABLE 13 (Continued)

P2189-EME-00010 & 00011

Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. Tested Date
0.94 56.8 0.94 55.4 07/03/14
FCC Bod
445 Y| (089099 (53.9-50.6) 093 552 | 07/04/14
IEEE/ 0.87 43.6
IEC Head (0.83-0.91) (41.4-45.7) 0.88 425 07/07/14
0.94 56.7 0.95 55.2 07/03/14
FCC Bod
4583 Y| (089099 (53.8-59.5) 0.94 5.0 | 07/04/14
IEEE/ 0.87 435
IEC Head (0.83-0.91) (41.3-45.6) 0.89 423 07/07/14
0.94 567 0.95 553 07/03/14
FCC Body (0.89-0.99) (53.9-59.54) 0.93 55.2 07/04/14
450 0.97 54.4 07/08/14
IEEE/ 0.87 435 0.88 42.4 07/07/14
IEC Head (0.83-0.91) (41.33-45.68) 0.90 429 07/09/14

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: 23.1-24.9°C

Ambient Temperature 18-25°C Avg. 239 °C
Range: 39.9 — 59.0 %

Relative Humidity 30-70% Avg. 49.0 %

Range: 21.0-21.4°C
Tissue Temperature NA Avg.21.2°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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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12.0 DUT Test Setup and Methodology

12.1 Measurements

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

P2189-EME-00010 & 00011

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.

TABLE 15
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 541 mm Y-5-1n(2) + 0.5 mm

(geometric center of probe sensors) to phantom surface

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

30°+1°

20°+ 1°

Maximum area scan spatial resolution: AxArea, AyArea

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

3-4GHz: <12 mm
4—-6 GHz: <10 mm

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

on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 GHz: <8 mm
2 —3 GHz: <5 mm*

3 -4 GHz: <5 mm*
4 — 6 GHz: <4 mm*

Maximum zoom scan spatial
resolution, normal to
phantom surface

uniform grid: AzZoom(n)

<5 mm

3-4GHz: <4 mm
4 —-5GHz: <3 mm
5—-6 GHz: <2 mm

IEEE P1528-2011 for details.

Note: 3 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard

* 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

tllustrated in APPENDIX H.
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12.4

12.5

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 accessories as
applicable.

12.3.2 Head
Not applicable.

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, — f,,)/ f.1+1

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 0 -

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:
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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.

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
TDMA mode and then 50% duty cycle was applied respectively to the final results.

13.0 DUT Test Data

13.1 Assessments at the Body

The battery PMNN4468A was used for assessments at the Body because it is the
only offered battery (refer to Exhibit 7B for the illustration of the battery). The
conducted power measurement for all test channels within Part 90 frequency range
(406.1-470 MHz) which is listed in Table 16. SAR plots of the highest result per
Table (bolded) is presented in Appendix E.

TABLE 16
Test Freq (MHz) Power (W)

406.125 3.21
416 3.23
420 3.21
425 3.24
433 3.23
435 3.24
445 3.27
447 3.25
458.3 3.26
470 3.26

Assessments at the Body with Body-worn PMLN7190A

Assessment of the offered antennas with the default battery and body worn per
KDB 643646. Testing of additional channels was not required per KDB 447498. All
results are below 4.0 W/kg. SAR plots of the highest results per Table (bolded) is
presented in Appendix E.
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TABLE 17
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#
435.000
447.000
PMAE4095A | PMNN4468A | PMLN7190A | PMLN7156A AB-
458300 |3.26|-0.41| 2.490 | 1.820 | 1.39 | 1.01 CCICE(I;I(()I;?O’;B
470.000
420.000
PMAE4094A | PMNN4468A | PMLN7190A | PMLN7156A | 433.000
445.000 |3.24|-0.34| 1.680 | 1.220 | 0.93 | 0.67 Cclciélf)li(')’;&
406.125
PMAE4093A | PMNN4468A | PMLN7190A | PMLN7156A | 416.000
425.000 3.26]-0.37| 1.990 | 1.440 | 1.10 | 0.79 Cclcié%iz(')’;&
Assessments at the Body with Body-worn PMLN7128A
Assessment of the offered antennas with the default battery and body worn per
KDB 643646. Testing of additional channels was not required per KDB 447498. All
results are below 4.0 W/kg. SAR plots of the highest result per Table (bolded) is
presented in Appendix E.
TABLE 18
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#
435.000
447.000
PMAE4095A | PMNN4468A | PMLN7128A | PMLN7156A AB-
458300 [3.25(-0.38 | 2.090 | 1.540 | 1.16 | 0.85 chg%liong
470.000
420.000
PMAE4094A | PMNN4468A | PMLN7128A | PMLN7156A | 433000
445.000 |3.24]-0.38| 1.800 | 1.320 | 1.00 | 0.73 ch%&?&iﬁ
406.125
PMAE4093A | PMNN4468A | PMLN7128A | PMLN7156A | 416000
425.000 |3.25(-0.38| 1.800 | 1.320 | 1.00 | 0.73 ch%&?&?&
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Assessment at the Body with other audio accessories

Assessment per “KDB 643646 D01 Body SAR Test Consideration for Audio

P2189-EME-00010 & 00011

Accessories without Built-in Antenna; Sec 1, A. when overall <4.0 W/kg, SAR
testing for that audio accessory is not necessary.” This was applicable to all
remaining accessories.

Assessment outside FCC Part 90 at the Body

Assessment using highest SAR configuration Part 90 assessment above run#

CcC(KKL)-AB-140703-02, (Table 17) across the offered antennas (if applicable).

TABLE 19
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#
PMAE4093A | PMNN4468A | PMLN7190A | PMLN7156A | 403.000 |3.25|-0.44 | 1.610 | 1.200 | 0.90 | 0.67 CCICE(I;KOI;(_)[;B_

13.2 Assessments at the Face

The battery PMNN4468A was used for assessments at the Face because it is only

one offered battery (refer to Exhibit 7B for the illustration of the battery). The

conducted power measurement for all test channels within Part 90 frequency range
(406.1-470 MHz) which is listed in Table 20. SAR plot of the highest result per
Table (bolded) is presented in Appendix E.

TABLE 20
Test Freq (MHz) Power (W)

406.125 3.21
416 3.23
420 3.21
425 3.24
433 3.23
435 3.24
445 3.27
447 3.25
458.3 3.26
470 3.26
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Assessment of the offered antennas with the default battery with front of DUT
positioned 2.5cm facing phantom. SAR plot of the highest result per Table (bolded)
is presented in Appendix E.

TABLE 21
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#
435.000
447.000
PMAE4095A | PMNN4468A NONE NONE - -
458.300 |3.29|-0.30 | 2.490 | 1.800 | 1.34 | 0.97 CeC(KKL)-FACE
140707-02
470.000
420.000
PMAE4094A | PMNN4468A |  NONE NONE | 433.000
CcC(KKL)-FACE-
445.000 |3.28|-0.25| 2.260 | 1.630 | 1.20 | 0.87 140707-03
406.125
PMAE4093A | PMNN4468A |  NONE NONE | #16.000
CcC(KKL)-FACE-
425.000 |2.99|-0.20 | 2.820 | 2.060 | 1.63 | 1.19 140709-02
Assessment outside FCC Part 90 at the Face
Assessment using highest SAR configuration Part 90 assessment above run#
CcC(KKL)-FACE-140707-04, (Table 21) across the offered antennas (if applicable).
TABLE 22
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#
PMAE4093A | PMNN4468A NONE NONE 403.000 |3.25|-0.69| 1.180 | 0.863 | 0.70 | 0.51 CCC?:(S(“)){E)?CE_
13.3  Assessments for Industry Canada

Based on the assessment results for body and face per KDB643646 D01, additional
tests were not required for the Industry Canada frequency range (406.1-430 MHz)
and (450-470 MHz) as the testing performed is in compliance with Industry Canada

frequency range.
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13.4

Shortened Scan Assessment

P2189-EME-00010 & 00011

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.

TABLE 23
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
PMAE4093A | PMNN4468A NONE NONE 425.000 |3.02|-0.270 | 2.810 | 2.100 | 1.63 1.22 CCC?:;B?ESCE'
14.0  Simultaneous Transmission Exclusion
Not applicable.
15.0 Results Summary

Based on the test guidelines from KDB 643646 and satisfying frequencies with Part 15 FCC
band to be in compliance with Industry Canada Frequency range, the highest Operational

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

TABLE 24
Frequency Max Calc at Body Max Calc at Face
Designator band (W/kg) (Wikg)
(MHZ) | 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
Overall 403-470 1.39 1.01 1.63 1.22
FCC 406.1-470 1.39 1.01 1.63 1.22
406.1-430
Industry Canada | ¢ 450.470 | 139 1.01 1.63 1.22

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

Per the guidelines in KDB 865664 SAR variability assessment is 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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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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Calibration Laboratory of
Schmid & Parlner

Engineering AG
Zoughausstrasse 43, B004 Zurich, Switserland

Schweizerischer Kalibriendicnst
Fervice suisse ddlalonnage
Servizio svizzero di taratura
Swiss Calibeation Sorviee

Aocredited by the Swiss Accreditation Sendce (SAS) Accreditation Ne,: 3CS 108
Tha Swiss Accroditation Service is one of the signatories 1o the EA
Mubtiinternd Agreement for the recognition of Calibration certificates

Client Motorola MY Cortificate Mo: ES3-3274_Oct13

CALIBRATION CERTIFICATE |
e ———- ST TE AL

Oyt ES3DV3 - SN:3274

Calibration procedunals) QA CAL-01.v89, QA CAL-12.vB, QA CAL-23.v5, QA CAL-25.vB

Calibration procedure for dosimetric E-field probes

Calibration das- October 21, 2013

This Calibyation cenmificat de 1y frag y o standards, which realize ke physical units of measwements (5
Thar Misasunamisnts and tha uncariaenties wilh confidence probability ane gven an the bollowing peges and are part of the cenificate.

All EHEBFALSAE Rdvid Bt SORuClid i this chicid Libaadory Bacily. ervaonenond lirmpenatun (22 + 3170 and homidity = 70%.

Calibention Equipmant ued [METE critical for casration)

|_Primary Standards 4] Cal Dale [Certificate No) | Scheduled Calibration

P et E44 108 GRA1IEIRTY D2-Ap-13 (Mo IT0N73Y) | Aoedd

Prowes sonson E44 120, MY41498087 08-Apr-13 (Mo, 217-01733) Ape-14 ]
Rederenca 3 db Athenusion SM: 55054 (3] -Apr-13 (Mo, 21701737 Api-14

FRadarence 20 4B Alenuator SM: S5ITT (20x) M-Apn-13 (Mo, 21701 735) Apr-14

Ribirncs 20 dB Alldnualon SN, 35129 (308) 4 -Ape-13 (Mo, 217-01738) Apr-14

Risfermncs Protss ES3I0W2 SN 33 J8-Dec-12 (No. ES3-3013_Dec12) D13

DAEA SN 880 4-S0p-13 (Mo. DAE4-6E0_Sepld) Sop-14

Bogondory Slandords L] Check Dwie (in housa) Schadulad Check

RF generstos HP BE4BC UES3842001 700 A-Aug-39 (in house check Ape-13) In hionssn check: Apr-15

etwork Analyzer HP B753E LES37 380585 18-Ot-01 {in hense check Oct-13) In Py ek Oct- 14

Mamrrty Funclion Signature 1

Callbrated by: Jeton Kastrali wmfmmg:% t !
Approved by Katia Pokavic Technical Marager ﬁgz

Issued: October 24, H013

This calibeation cestificate shall not be reprodused exoept in full without witlen approval of the abarabory.

Certificale Mo ES3-3274_0c13 Page 10 11
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Calibration Laboratory of 457 Schweizarischer Kallbrierdions
Schmid & Parlner ME Bervice n::w d'étnlonnage :
Engineering AG 3 > Sorvizio svizzoro i laratura
Zoughsusstrasse 43, 6004 Zurich. Switzerland Ko Swiss Calibration Service
Accaediled by ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

Their Swias Acoreditalicn Service is ono of the signatorios to the EA
Multilsteral Agresamnd har e recegnition of calibralion cerdiflcntes

Glossary:

TSL tissua simulating liquid

NORM:x.y.z sersitivily n free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression paoint

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

ABCD madulation dependant lineanzation paramelens.

Polarization g o rotation around probe axis

Polarization % # rotation arcund an axis that is in the plane normal to probe axis (at measurement center),
i.2., & =0 iz normal ta probe axis

Connector Angle information used in DASY systemn lo abgn probe sensor X 1o the robat coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "|IEEE Recommendead Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b) IEC 622091, "Procedurs o maasure the Specific Absarption Rate (SAR) for hand-held devices used in close
proximity 1o the ear {frequency range of 300 MHz lo 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMxy.z Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-call; [ = 1800 MHz: R22 wavequide)
NOHMz,y,z are only inlermediale values, L., the uncertainties of NORMx,y.z does nol affect the E*-field
uncertainly inside TSL (sea below ConvF).

«  NORM{fxy.z = NORMy.2 * frequency_response (see Frequency Response Chart). This linearization ks
unplemanted in DASYY software versions Later than 4.2, The uncertainty of the frequency respense is included
in the stated uncertainty of GonwF.

*  DCPx .z DCP are numenical linearization parameters assessed based on the data of power swaep with CW
signal (no uncertainty required). DCP does not depend on freguency nor media,

=  FPAR: PAR is the Peak lo Average Ratio that is not calibrated but determined based on the signal
characteristics

s Axwz By Cxyx Dx 2 VRyr: A, B, C. D ara nuemarncal inearization parameters assessed based on
the data of power Sweep for Specific modulabon signal. The parameters do not depend on frequency nar
media. VR is the maximum calibralion range expressed in RM3 voltage across the diode,

+  ConvF and Boundary Effect Parameaters: Assessed in flat phantom using E-fisld (or Temperatune Transfer
Standard for [ = 800 MHz) and inside waveguide using analytical field distributions based on power
measuraments for = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These paramelers ane
used in DASY4 software 1o improve proba accuracy closa 1o the boundary, The sansitivity in TSL conmesponds
te NORM:x, p 2 * Conv wheraby the uncertainly cormesponds to thal given for ComvE, A frequency dependent
Convi is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz 1o = 100
MHz

s Spharical isotropy (30 deviafion from isotropy): in a field of low gradients realized using a flal phantom
exposed by a palch antenna.

« Sensor Offset. The sensor offsel corresponds to the offset of virual measuremeant center from the probe tip
{on proba axis). Mo Wolerance required.

«  Connector Angle; The angle is assessed using the information gained by determining the NORMx (no
uncertaintly requirad).

Certificale Mo, ES3-39274_0cl13 Page 2 of 11
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ES30V3 = SN:3274

Probe ES3DV3

SN:3274

Manufactured:  February 25, 2010
Calibrated: October 21, 2013

Calibrated for DASY/EASY Systems

{Mobe: non-compatible with DASY2 systeml)

Cetaber 21, 2013

Certificale No: ES3-3274_0ct13 Page 3al 11
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ESIDV3- SM:3274 Oelober 21, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Basic Calibration Parameters

) “Sensor X Soncor Y Sensor Z T Une (k=2)
Norm (uVi(vim)*)* 1.21 113 119 +10.1 %
_DCP (m\V)" 89.4 G995 100.8
Modulation Calibration Parameters
uin Communication System Mama A B ] i) VR Unct |
) dB ARV a8 mv (k=2)
0 ocw x| 00 | oo | 10 [ 000 | 1504 | #35% |
HEANT 0.0 1.0 150.3
| Z| oo 00 1.0 | 1544

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

o Trar unceertainties. of Nom,¥.2 0o nol affect th E'-Bekd uncertainty inside TSL (s0a Pagos & and 6]
Numerical linearization poremeben: uncenainty nol required.

;U*jm'ﬂ?mﬂm using thir fmas devialion rom Enear response applying recianguias distribution and i expressed for the squam of the
witlua

Cerlilicate Mo: ES3-3274_0ci13 Page 4 of 11
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ES30V3- SM32T4

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Calibration Parameter Determined in Head Tissue Simulating Media

P2189-EME-00010 & 00011

Cetobar 21, 2013

Relative Conductivity Depth” Ungt,
| 1(MHz)® | Pormitivity " (Sim)* ComvFX | ConvFY | ConwFZ | Alpha® |  {mm) [k=2)
300 453 0.87 6.94 65.94 5.94 015 | 266 | +134%
450 435 0.87 6.55 6.55 6.55 0.19 2.58 134 %
750 419 0,80 B.40 B.4D 64D 0.28 197 | £120%
900 41.5 0.87 6,10 6.10 8.10 0.71 1.20 +12.0%
1810 40.0 1,40 5.21 5.21 521 069 | 130 | +120%
1850 40.0 1.40 5.00 5.00 5,00 0.66 1.32 212.0%
2300 8.5 1.67 4.89 4.89 4.89 0.71 1.28 +12.0%
2450 0.2 1.80 4.81 4.81 4.61 0.80 1.28 +12.0%
2600 39.0 1.96 442 4.42 4.42 0.80 1.30 +12.0%

“ Frequency valdity of £ 100 MHz cnly apgihs for DASY w4 and ighes (see Page 2), else # is restrictod bo + 50 MMz The uncartainty ks the R5S
mhgwuwﬂunywmumhmwwhwhhmmﬁm

" b4 treguencies balow 3 GHz, tha validity of tissun parmatans (o And a) 006 B it b + 1uﬂn¢dmquwm
maeateed SAH values. Al frequencies above 3 GH, he validity of lissue paramoters (e and a) is resticled (o £ 5%. The uncertainty is the RSS of

-mwmmwmumm
“ mipharDepth are delermingd during cabbration. SPEAG warrants that the

digeneter froen the boundary.

Cortificats No: ES3-3274_0ct13

remiaining devialion due io the boundary effect aller compansation &
always less than & 1% for regquencies below 3 GHz and below & 2% lor frequancies batwsan 3-8 GHz al any distance inger Bhan hall th probe lip

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4

Page 5of 11
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ESI0VI- SN:3274

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

P2189-EME-00010 & 00011

Calibration Parameter Determined in Body Tissue Simulating Media

Oetaber 21, 2043

nll'lhn-l"'.unf et

Relative Conductivity Depth ™ Unct.

| 1(MHZ)® | Permittivity” (Sim)* ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
oo 582 0.92 7.01 7.01 7.01 0.1 1256 | +134%
| 450 58.7 0.84 T.00 7.00 7.00 0,14 1.74 £134 %
750 55,5 0.98 .09 .00 6.09 0.80 116 | £120%
200 5.0 1.05 502 5.92 5.92 0.78 1.23 +12.0%
1810 53.3 1,52 4.90 4.80 490 | 062 140 | #£12.0%
1850 53.3 1.52 4.87 4.87 4.87 0.49 1.65 £120%
2300 52.9 1.81 4.45 4.45 4.49 0.80 1.26 +12.0 %
2450 g7 1.95 4.28 4.28 4.28 0.80 1.15 +120%
2600 525 216 412 4.12 4.12 066 | 088 | +120%

‘:l‘lmﬂbﬂ‘rﬂﬂm MWMMWTH A and higher (gee Page 2), else it i resiricied to + 50 MHz. Tho uncoripinty is tha RSS
b freguancy band,

the uncestainty for the indicated

nmmmam hwlﬂb,ru‘m paramatens (o and a) can he wlat'!Mihm-d compansston lormula iF appled to
measurod SAH values. Al Irequancies above 3 GHz. the validity of tissue paramaters (¢ and a) i resticted 1o £ 5%. The uncertainty is the RSS of
the Con uncertainty for indicated tangel tissue parameters.
* Alpha/Degth ane delermined during calibralion. SPEAG wirrants that the remaining deviation duse o the boundary effect afier compensation is
aleanys bess thon & 1% for frequencies below 3 GHz and below 2 2% for irequances batwasn 3-6 GHz al any detante Wger than hall The probe lip
diueneler from the boundary.

Canificats Mot ES3-3274_0ct13
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ES30V3- BN:3274 Ocober 29, 2013

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

1.3'_'_"" R : ._ R i.........,..,........................... e . .:
1.1 i .....:......................?................._.....!............. -| 1 :
‘|_|:|...;..| !. . = . = __.:___.__.. e L 5

- i 5

=TT

Frequency response (normalized)

TTeTTT

Tr

051 i i r PTET I IR AT NI | Ll | SR A AU
0 300 1000 1500 2000 2600 3000
f [MHz)

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

Carficats Mo: ES3-3274_0c113 Page 7ol 11

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4 Page 30 of 46



FCC ID: AZ489FT4922/IC: 109U-89FT4922 P2189-EME-00010 & 00011

ES30V3= SN:3274 Oclober 21, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22

] m
1 e - = s Lk L)
. L L
® i, i
- TR T I b T 55 ey T
g " s a E® i 1
: f
bl
= 1L kel »
= i ]
[ [] L) L] ] [
Tt X L4 H Tet X ¥ Z
g ¥ - F 1 E 1
® 00 g 3 R e o e e e e e o E o o SR P T T
£ i : : : :
Y. 7 Bosmcsecinsmenmsndiac e i i
E e : I N (N | : b} . L 8 i . I | ' bbb L oa i i i
T T
150 100 50 0 50 100 150

I-tl'J'Hﬂ ﬁt;’:?-lr: WM'IJH: J-bl!!?ﬂfl—-..

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certifical No: ES3-3274_0Ocl13 Page 8 of 11

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4 Page 31 of 46



FCC ID: AZ489FT4922/IC: 109U-89FT4922 P2189-EME-00010 & 00011

ES30V3- SN-3274 Oclober 21, 2013

Dynamic Range f(SARhead)
(TEM cell , f = 900 MHz)

 S—
' I
g F | R .
5 gefedid i b e 1 e ltit
a il R L
=1 g0 wd I |J 1|1|
A B ETH | 1] I B
10 w02 0 1w o 102
SAR [mWWicma3]
] [
rol covmpensaled compensng
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Conficate Mo EST-X274_0ci13 Fage 9 of 11
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ES30V3- GN.a2T4 Oclober 21, 2013

Conversion Factor Assessment

f= 900 MHz, WGLS R9 {H_con) f= 1810 MHz WGLS R22 (H_comf)
- |
T mi
s L ﬁi
£} ." [l
Eia 2 o !
1 PN
e i Sl
TN |
. . |
L1 l
="; = = = -0 " :.'I nﬂ L w " k] F- -] . W A
o ) dileeld
i i| 41 .l &)
aratoal s s R ]
Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
-0 -08 06 04 02 00 02 04 08 O0O8 10
Uncertainty of Spherical Isotropy Assessment: = 2.6% (k=2)
Ceriificale No: ES3-32T4_Oet13 Page 10 of 11
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ESI0VI- SN32T4

P2189-EME-00010 & 00011

Octobor 21, 013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Other Probe Parameters
Sensor Arrangemant Triangular
Cymechy A ) 4239
“Mechanical Surface Detection Mode anabled
| Oplical Surface Datection Moda dizahlad
| Probe Overall Length 3T mom |
Frobe Body Diameter 10 mm |
Tip Length 10 mm
Tip Diameter 4 mm
Frobe Tip o Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Galibration Point 2 mm
Probe Tip fo Sensor Z Calibration Point 2 mm
Recommanded Measurement Dislance from Surlace 3mm

Camtificanler Mo: ESE3-32T4_Oel13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4

Page 11 of 11

Page 34 of 46



FCC ID: AZ489FT4922/IC: 109U-89FT4922 P2189-EME-00010 & 00011

Schmid & Parner Enginaating AG [ E e a E

Leughaussirasse 43, BO04 Zunch, Switzerland
Phiomg +41 44 2456 9700, Fax +41 44 2459779
il ey oo, B faenes Spea, oo

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: —hh:;nvs_ %
Serial Number: 3274

Place of Assessment: : Zurich

Diate of Assessment: October 24, 2013
Probe Calibration Date: October 21,2013

Schmid & Partner Engineering AG hereby certifies that conversion Factor{s) of this probe
have been evaluated on the date indicated above. The assessment was performed using the
FIYTD numerical code SEMUAD of Schimid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion factors, it has o be recalculated yearly, ie.,
following the re-calibration schedule of the probe. The uncertainty of the numerical
assessment 15 based on the extrapolation from measured value at 450, 900 and at 1810 MHz

e

R

Assessed by: #

ES3DV3-5MN:3274 Page | of 2 October 24, 2013
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Schrmad & Partner Engneerning AG

P2189-EME-00010 & 00011

S p e a g

Zoughaussirasss 43, B0 Zunch, Swilrorand
Pluone +41 44 245 0700, Fax +41 44 245 9779

infodspasg.com. MEDWWW.SEEEG.00M

Dosimetric E-Field Probe ES3DV3 SN:3274

Conversion factor (+ standard deviation)

150 + 50 MHz= CoavsF B05+ 10% e, =52325%
a =076 £ 5% mhe/m
(head tissue)
250 = 50 MHz ConvF 769 10% g, =47.6+5%
o =083+ 5% mha/m
i head tissue)
150 = 50 MHz Coav 786+ 10% g,=061.9+5%
o = 080 £ 5% mho/m
(body lissue)
250 = 50 MUz Coavd 760 = 10% £,= 504 1 5%
of = 088 £ 5% mho/m
ity tae)
Important Note:
For numerieally assessed probe conversion faciars, pavameters Alpha and Dol in th
DASY software must have the following entries: Alpho =0 aod Oelin = 1
Please see also DASY Manual. -
ES3DV3-8N:3274 Page 2 of 2 Oclober 24, 2013
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Appendix C
Dipole Calibration Certificates
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FCC ID: AZ489FT4922/ IC: 109U-89FT4922

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, B0M Zurich, Swilzerland

Accradited by tha Swisa Aceraditation Sandes (SAS)
Thir Swiss Accreditatien Service |8 one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cortificates

Cliant Motorola MY

i By,
#'V.' B 5'.-:.4_

——

T 3
o
{"'5-;..|..1.~3"‘

5
c

P2189-EME-00010 & 00011

Echweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio avirzers di taratura
Bwiss Calibration Service

Accreditation Mo SC5 108

Contilicate No: DA450V3-1054 Oct13

Oifect

Calibration procedure(s)

Calibraton dabe:

CALIBRATION CERTIFICATE

D450V3 - SN: 1054

QA CAL-15.v7

Calibration procedure for dipole validation kits below 700 MHz

Oclober 18, 2013

Calibrition Equipment used (METE criticol for colitwalion)

This calibration cerificabe documents the iracsability (0 national siandards, which realize the physical unilts of measurements. (SI).
The e urermends and e unceanties. with confidonce probalhly ane graen o h Roliowing padgos. and ang part of i comlicate

All calibeations have been conducted in he closed labomalory lacility: envisonment lemperabue (22 + 3)°C and humidily < 70%.

Primary Standards D # Cal Date (Certificate Ne.) SFcheduled Calibration

Fovwor rdor E44 108 [3H4 1200874 Oel=Aype=13 [NO, 2T7-0%733) Apr1d

Power sensor E44124 MY 41408087 Od-Ape-13 (No. 217-01733) Apr-1d

Rederence 3 dB Allemmbor 5N: 55054 (3c) Od-Apr-13 (Mo, 217-01737) Agar-14

Radanincn 20 dB Aenuator SN: 55068 (20K O4-Ape-13 (Na. 217-01736) Apr-14

Typuir-id rrasmabch oormbenaon SM: 60473 7 BIZT O4-Apr-13 (Mo, 217-01738) Apr-14

Rularenoe Proba ETI0WVE SM: 1507 28-Dec-12 (No. ET3-1507_Dec12) Dec-13

DAE4 SH: 654 18-Jul-13 (Mo, DAE4-654_Juli 3) Jul-14

Secondary Slandards iDa Chieck Date (in housa) Schaduled Chock

RAF generalor HIF BE4BC US3G4ZU0T 700 0d-Aug-99 {in house check Apr-13) In howse check: Ape-15

Matwork Anabyrar HP 8753E USATS00GA5 54006 18-0et-01 (in housn chack Oct-13) In housa chack: Oct-14
Niwmiaa 'l.lﬂl

Calibrahed by: Jelon Kostoali F R AN

Agproved by Hatja Pokovic

Issued: October 18, 2013

Thiz calibration samieats ahall nod b rapraduced aeapt in full wahout weinsn appeousl of this labaranony

Cortificate Mo: D450V3-1054_0c113
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Calibration Laboratory of
Schmid & Partner

Engineering AG
feughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kallbrierdienst
Service sulsse d'étalonnage
Eervizio svizzero di taraturn

s
c
S swiss Calibration Service

Accroditod Dy tha Seits Accraditalion Sonics (SAF) Recrodilation Mo,: SCS 108
The Swiss Acoredilation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) KDB B65664, "SAR Measurement Bequirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

¢ Measurement Conditions: Further details are available from the Validation Raport at the and
of the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
posilioned under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

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

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

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

Cedificate No: D450V3-1054_0ct13 Page 2ol 8
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Measurement Conditions

P2189-EME-00010 & 00011

DASY systern configuration, as lar as not given on page 1.
DASY Veraion DASYS V&2 8.7
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shall thickness: 2 = 0.2 mm
Bistance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution dx. dy. dz =5 mm
Freguency 450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temparature Pormittivity Conductivity
Meminal Head TSL paramelers 2.0 43.5 0.87 mboim
Measured Head TSL parameters (22.0+02)°C 435+ 6% 0.88 mhofm + 6 %
Head TSL tempaerature change during test <5 *C
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Condition
SAR maasurad 250 mW input powar 1.1 Wikg
SAR for nominal Head TSL parametens nomalized 1o 1W 4,72 Wikg = 18.1 % (k=2)
SAR averaged over 10 om” {10 g) of Hoad TSL condition
SAR measured 250 m¥¥ input power 0.762 Wikg
SAR for rominal Head TSL parameters nomalized o 1W 3.10 Wikg = 17.6 % (k=2)

Body TSL parameters
The fellowing parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 56.7 0.94 mho/m
Measured Body TSL parameatars Fe0+=02)C H64 + 6% 0,896 mbhodm =+ B %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR umge_d__w I _:.'nl'r!1 (1 g) of Body TSL Conditicn

SAR measured

250 mW inpul power

1.17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

4,60 Wikg = 18.1 % (k=2)

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

condition

SAR maasured

250 MW input power

0.771 Wikg

SAR for norminal Body TSL parameters

noermalized o 1W

3.04 Wikg = 17.6 % (k=2)

Cerlilicate No: D450V3-1054_0cl13 Page 3ol 8
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point S5760-300
Aeturn Loss - 224 dB

Antenna Parameters with Body TSL

Impedance, fransiormed to feed point f320-7H
Feturn Loss ) -21.7dB

General Antenna Parameters and Design

| Etectrical Delay {one diraction) | 1.346 ns |

Aftar long term wse with 100W radiated power, only a shght warming of the dipole near the feedpoint can be measuned.

The dipole is made of standard semirigid coaxial cable. The center canductor of the feading line is directly connectad fo the
second arm of the dipole, The antenna is therefore short-circuited for DG-signals. On soma of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions™ paragraph. The SAH data are not attected by this changa. The overall dipole langth is =till
according [ the Standard,

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

Additional EUT Data

Manulaciured by SPEAG
Manufaciured on December 16, 2005
Carificala No: D450V3-1054_0ct13 Paged ol B
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DASY5 Validation Report for Head TSL

Darte: 18.10.20173
Test Laboratory: The name of your organization
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D50V - SN: 1054

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

Medium parameters used: ['=450 MHz; o = 0.88 S5/m; & = 43.5; p = 1000 kg;"m'=|
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENECFANST C63.19-2007)

DASY 52 Configuration:
» Probe: ET3DV6G - SN13507; ConvF(6.59, 6,59, 6.59); Calibrated: 28.12.2012;
o Sensor-Surface: dmm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn634; Calibrated: 18.07.2013
«  Phantom: ELT v4.0; Type: QDOVADDIBB; Serial; TP; 1003
«  DASYSI2 SL8.7(1137) SEMCALD X 14.6.10(7164)

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

Reference Value = 37,179 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.82 Wikg

SAR(1 g) = 1.19 W/kg; SAR(10 g) = 0.782 Wikg

Maximum value of SAR (measured) = 1.27 Wikg

0 dB = 1.27 Wikg = 1.04 dBW/kg

Cerificate No: D450V3-1064_0ct13 Page 5of 8
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Impedance Measurement Plot for Head TSL

18 Oet 2043 13:28:39
EHI] 544 iU Fs HBITM4a -2021T e 11703 pF 438,088 308 HHz

De 1

Ca

L
!I.l:.-s

Hid

CHZ 511 LO6 _:é_-;lﬁ{!fﬁ_:.?ﬂ_fﬁ._.,__'{':_%2-33.'9_'?_dﬂ.. 270,000 000 HHx.

T e e o o e :

i
—— e —————— i} | Y —— |
M— ; I
_155 ST — S 1
| ; |
Hid 1 { ] 1 ! { | !
— | — 1 l - I [ o— T
START 230,000 909 MMz STOF 50000 D09 MHz
Centificate No: DASOV3I-1054_0ct13 PageGol B
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DASYS Validation Report for Body TSL

Dhate: 18.10.2013
Test Laboratory: The name of your organization
DUT: Dipole 450 M1z D4S0V3; Type: DAS0VE; Serial: D4SOVE - SN:1054

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

Medivm parameters used: [ =450 MHz; o = (.90 5/m; g = 50.4; p = 1000 Iu.g;"nf
Phantom section: Flal Section

Measurement Standard: DASYS (IEEEMEC/ANSI C63.19-2007)

DASY 52 Configuration:
+  Probe: ETIDVG - SN150T: ConvF(7.03, 7.03, 7.03); Calibrated: 28.12.2012;
o Sensor-Surface: dmm (Mechanical Surface Detection)
+  Electronics: DAE4 Snb534; Calibrated: 18072013
= Phantom: ELI v4.0; Type: QDOVAMBR; Serial: TP: 1003

DASYS2 52.8.7(1137), SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=53mm, dy=3mm, dz=5mm

Reference Value = 37179 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.81 Wikg

SAR( g) = 117 Wike; SAR(10 g) = 0,771 Wikg

Maximum value of SAR (measured) = 1.25 Wikg
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FCC ID: AZ489FT4922/ IC: 109U-89FT4922

Impedance Measurement Plot for Body TSL
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