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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 PMUE3877D. This device is classified as
Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
LR (CA BTG Max Calc at Face (W/kg)
. Frequency band (W/kg)
Equipment Class (MHz)
1g-SAR 10g-SAR 1g-SAR 10g-SAR
406.125-470 MHz
TNF (LMR) 1.12 0.82 1.13 0.81
2402-2480 MHz
*
DSS (Bluetooth) NA NA NA NA
2412-2462 MHz
#DTS (WLAN 802.11 b/g/n) 0.05 0.03 0.04 0.02
Simultaneous Results 1.17 0.85 1.17 0.83

*Results not required per KDB (refer to sections 13.6 and 14.0)
#Refer to section 12.5 for WLAN scaled results

3.0 Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

4FSK: 4 Level Frequency Shift Keying

DSS: Direct Spread Spectrum

DTS: Digital Transmission System

DUT: Device Under Test

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum

Li-ion: Lithium-Ion

LMR: Land Mobile Radio

NA: Not Applicable

OFDM: Orthogonal Frequency Division Multiplexing
PTT: Push to Talk

RF: Radio Frequency

SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access

TNF: Licensed Non-Broadcast Transmitter Held to Face
WLAN: Wireless Local Area Network
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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)

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

e IEEE 1528 (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

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

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

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

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

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

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

e [EC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices — Human models, instrumentation, and
procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for wireless
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communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz).

e FCCKDB - 643646 D01 SAR Test for PTT Radios vO1r01

e FCCKDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
e FCC KDB - 865664 D02 RF Exposure Reporting v01r01

e FCC KDB —447498 D01 General RF Exposure Guidance v05r02

e FCCKDB —248227 D01 802.11 Wi-Fi SAR v02

5.0 SAR Limits

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

6.0  Description of Device Under Test (DUT)

This portable device operates in the LMR bands using 4-level frequency Shift Keying
(4FSK) modulation and Time Division Multiple Access (TDMA).This device also contains
WLAN technology for data capabilities over 802.11 b/g/n wireless networks and Bluetooth
technology for short range wireless devices.

Time Division Multiple Access (TDMA) is used to allocate portions of the RF signal by
dividing time into two slots. Time allocation enables each unit to transmit its voice
information without interference from other transmitting units. Transmission from a unit or
base station is accommodated during two time-slot lengths of 30 milliseconds with frame
length of 60 milliseconds. The maximum duty cycle for TDMA 1:2 is 50%.

The LMR bands in this device operate in a half duplex system. A half duplex system only
allows the user to transmit or receive. This device cannot transmit and receive
simultaneously. The user must stop transmitting in order to receive a signal or listen for a
response, regardless of PTT button or use of voice activated audio accessories. This type of
operation, along with the RF safety booklet, which instructs the user to transmit no more
than 50% of the time, justifies the use of 50% duty factor for this device.

This device also incorporates a Bluetooth v4.0, which includes classis Bluetooth, Bluetooth
high speed and Bluetooth low energy. It is Class 1 Bluetooth device with Frequency
Hopping Spread Spectrum (FHSS) technology. The Bluetooth radio modem is used to
wireless link audio accessories. The maximum actual transmission duty cycle is imposed by
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the Bluetooth standard. The maximum duty cycle for BT is derived from 5-slots packet type
operation which consists of receiving on I-slot and transmitting on 5-slots, and thus
maximum duty cycle = 77.01%.

WLAN 802.11 b/g/n operate using Direct Sequence Spread Spectrum (DSSS) and
Orthogonal Frequency-Division Multiplexing (OFDM) accordance with the
IEEE 802.11 b/g/n

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
Technologies | Band (MHz) | Transmission | Duty Cycle (%) | Max Power (W)
LMR 403-470 TDMA *25 3.60
BT 2402-2480 FHSS 77.01 0.0079
WLAN 2412-2462 802.11b 100 0.0631
WLAN 2412-2462 802.11g 100 0.0398
WLAN 2412-2462 802.11n 100 0.0316

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 2.5 cm 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. Operation at the body without an audio accessory attached is possible
by means of BT accessories.

7.0 Optional Accessories and Test Criteria

This device is offered with optional accessories. All accessories were individually evaluated
during the test plan creation to determine if testing was required per the guidelines outlined
in “SAR Test Reduction Considerations for Occupational PTT Radios” FCC KDB 643646
to assess compliance of this device. The following sections identify the test criteria and
details for each accessory category. Refer to Exhibit 7B for antenna separation distances.

7.1 Antennas

There are three type of LMR integral antennas offered for this product. BT/WLAN
antenna is an internal antenna. The Table below lists their descriptions.

Table 4
Antenna Selected for
Models Description test Tested
PMLES5083A Internal BT/WLAN, 2400-2500 MHz, Y Wave, 0.5 dBi Yes S\(;Is: Af;r
PMAE4078B Stubby, 403-425 MHz, Y4 Wave, -1.5 dBi Yes Yes
PMAE4076B Stubby, 420-445 MHz, Y4 Wave, -1.5 dBi Yes Yes
PMAE4077B Stubby, 438-470 MHz, Y4 Wave, -1.5 dBi Yes Yes
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7.2 Battery
There are two batteries offered for this product. The Table below lists their
descriptions.
Table 5
Battery Models Description S D Tested Comments
for test
Default battery for
HKNN4013A BT90 Battery pack, Li-ion 1800 mAh Yes Yes body testing
Default battery for
face testing; Not able
PMNN4468A BT100X Li-ion 2300 mAh Yes Yes to support body worn
PMLN5956B with
radio face out.
7.3 Body worn Accessories
All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.
Table 6
Body worn < Selected
Models Description for test Tested Comments
For convenient carry
PMLNG6074A Wrist Stra No No |PUT purpose only.
P No PTT operation
with this wrist strap.
PMLN7040A Soft Leather Caljry Cas.e with 1.5 inch Ves Ves
Swivel clip
Allow DUT face in or
face out. Not able to
PMLNS5956B Carry Holder Yes Yes support battery
PMNN4468A for
radio face out.
7.4 Audio Accessories
All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio
accessories.
Table 7
Audio Ace. Selected
Models Description for test | Tested Comments
PMLNS5958B Swivel Earpiece, In-Line Mic & PTT Yes Yes Default audio
. . . . SAR <4.0 W/kg, test not require as per
PMLN5957B Surveillance Earpiece, In-Line Mic & PTT Yes No KDB 643646 D01
Swivel Earpiece With In-Line Microphone And SAR <4.0 W/kg, test not require as per
PMLN7I89A Push-To-Talk Yes No KDB 643646 D01
Adjustable D-Style Earpiece With In-Line SAR < 4.0 W/kg, test not require as per
PMLN7IS9A Microphone And Push-To-Talk, Black Yes | No KDB 643646 DOI
2-Wire Surveillance Kit With Translucent Tube, SAR <4.0 W/kg, test not require as per
PMLN7IS7A Black Yes No KDB 643646 D01
1-Wire Surveillance Kit With In-Line Microphone SAR <4.0 W/kg, test not require as per
PMLN7158A And Push-To-Talk, Black Yes No KDB 643646 D01
Mag One Earbud With In-Line Microphone And SAR <4.0 W/kg, test not require as per
PMLN7156A Push-To-Talk Yes No KDB 643646 D01
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Page 8 of 64




FCC ID: AZ489FT7072 / IC: 109U-89FT7072 Report ID: P2786-EME-00016

8.0  Description of Test System

8.1 Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.8.8.1222 DAE4 EEES%iE
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.
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8.2 Description of Phantom(s)
Table 9
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er=3-3, ) 2g0x175x175
P Loss Tangent =
<0.05
300MHz -6GHz;
Er=<35, 2mm
SAM NA Loss Tangent = Human Model e 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. 13.16

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

450 MHz 2450 MHz
Ingredients Head | Body | Head | Body

Sugar 56.00 | 46.50 0 0
Diacetin 0 0 51.00 [ 34.50
De ionized —Water | 39.10 | 50.53 | 48.75 [ 65.20
Salt 3.80 1.87 0.15 0.20

HEC 1.00 1.00 0 0
Bact. 0.10 0.10 0.10 0.10
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The Table below lists additional test equipment used during the SAR assessment.

Table 11
Calibration Calibration
Equipment Type Model Number | Serial Number Date Due Date
Speag Probe ES3DV3 3096 11/12/2014 11/12/2015
Speag DAE DAE4 1294 11/3/2014 11/3/2015
Power Amplifier 50W 1000A 14715 CNR CNR
Bi-directional Coupler 3020A 41931 6/26/2014 6/26/2015
Signal Generator E4438C MY45091270 7/9/2014 7/9/2016
Power Meter E4418B MY45101014 10/21/2014 10/21/2015
Power Sensor 8481B MY41091170 10/25/2014 10/25/2015
# Power Meter E4418B MY45100532 10/21/2014 10/21/2015
Power Sensor 8481B SG41090248 10/25/2014 10/25/2015
Power Amplifier 5S1G4 312988 CNR CNR
Bi-directional Coupler 3022 81640 8/21/2014 8/21/2015
Signal Generator E4438C MY47272101 08/12/2014 08/12/2016
Power Meter E4416A MY50001037 02/16/2015 02/16/2016
* Power Meter E4418B MY45100739 06/03/2014 06/03/2015
Power Sensor N8481B MY51450002 02/23/2015 02/23/2016
* Power Sensor 8481B SG41090258 06/03/2014 06/03/2015
# Power Sensor 8481B MY41091243 07/02/2014 07/02/2015
Broadband Power Sensor NRP-Z11 120907 02/11/2015 02/11/2016
Dickson Temperature
Recorder TM320 06153216 7/11/2014 7/11/2015
Temperature Probe 80PK-22 8766 8/11/2014 8/11/2015
Thermometer HH806AU 080307 11/12/2014 11/12/2015
Network Analyzer E5071B MY42403218 7/24/2014 7/24/2015
* Dielectric Assessment Kit DAK-12 1051 06/17/2014 06/17/2015
# Dielectric Assessment Kit DAK-12 1069 5/12/2015 5/12/2016
Speag Dipole D450V3 1053 3/17/2015 3/17/2017
Speag Dipole D2450V2 782 10/17/2013 10/17/2015

Note: * Equipment used for test dates prior to equipment calibration due date.

# Equipment used to replace equipment out for calibration.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16
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10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D respectively.
10.1 System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
Table 12
Probe Calibration Probe LRSI BT Validation
Dates Point SN Parameters
c | € Sensitivity | Linearity | Isotropy
Signaling
04/17/2015 Body 450 3096 0.91 55.4 Pass Pass Pass
03/14/2015 Head 450 0.86 44.6 Pass Pass Pass
WLAN
04/02/2015 Body 2450 3096 2.02 49.9 Pass Pass Pass
04/01/2015 Head 2450 1.85 35.7 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.
Table 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # Tissue Type  Dipole Kit/Serial # (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
FCC Body 441 +/-10% 1.05 4.20 06/12/2015
SPEAG D450V3 / 1.14 4.56 06/15/2015
1053 1.12 4.48 06/13/2015
IEEE/IEC Head 4.45 +/- 10% 1.04 4.16 06/14/2015
3096 1.10 4.40 06/15/2015
11.70 46.80 05/21/2015
_ ()
FCCBody | sppaG D24sov2 /| S0 10 - 10% 11.60 46.40 05/23/2015
782 o 12.40 49.60 05/24/2015
IEEE/IEC Head 53.20 +/- 10% 12.00 4300 05/27/2015
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10.3 Equivalent Tissue Test Results
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Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.

Table 14
Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. Tested Date
0.93 57.2
403 FCC Body (0.89-0.98) (54.3-60) 0.90 56.30 06/12/2015
IEEE/ 0.87 441
403 IEC Head (0.83-0.91) (41.9-46.3) 0.86 43.30 06/14/2015
0.94 57
416 FCC Body (0.89-0.98) (542-59.9) 0.91 56.10 06/12/2015
IEEE/ 0.87 43.9
416 IEC Head (0.83-0.91) (41.7-46.1) 0.87 42.50 06/13/2015
0.94 57
420 FCC Body (0.89-0.98) (542-59.9) 0.91 56.00 06/12/2015
420 IEEE/ 0.87 43.9 0.87 42.40 06/13/2015
IEC Head (0.83-0.91) (41.7-46.1) 0.87 42.60 06/15/2015
0.94 56.7 0.93 55.60 06/12/2015
450 FCC Bod
o (0.89-0.99) (53.9-59.5) 0.93 55.60 06/15/2015
IEEE/ 087 135 0.89 41.70 06/13/2015
430 IEC Head (0.83-0.91) (41.3-45.7) 0.90 42.30 06/14/2015
0.89 42.00 06/15/2015
0.94 56.7
460 FCC Body (0.89-0.99) (53.8-59.5) 0.94 55.50 06/12/2015
IEEE/ 0.87 43.4
460 IEC Head (0.83-0.91) (41.3-45.6) 0.90 41.50 06/13/2015
1.91 52.8 1.93 47.80 05/22/2015
2412 FCC Bod
oy (1.82-2.01) (47.5-58) 1.97 4790 | 05/23/2015
2412 IEEE/ 1.77 393 1.84 36.20 05/24/2015
IEC Head (1.68-1.86) (35.3-43.2) 1.81 35.80 05/27/2015
1.95 52.7 1.99 47.80 05/21/2015
2450 FCC Bod
oy (1.85-2.05) (47.4-58) 2.01 4770 | 05/23/2015
2450 IEEE/ 1.8 39.2 1.88 36.00 05/24/2015
IEC Head (1.71-1.89) (35.3-43.1) 1.85 35.70 05/27/2015
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11.0 Environmental Test Conditions

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

Table 15
Target Measured
Range: 21.4-24.8°C
Ambient Temperature 18 —25°C Avg.22.5°C
Range: 19.8 - 21.0°C
Tissue Temperature NA Avg. 20.3°C

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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Table 16
Description <3 GHz >3 GHz
Max1murp distance from closest measurement point 5S4 mm 14-5-1n(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 3004 1° 2004 1°

normal at the measurement location

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

2-3GHz:<12mm |4-6GHz: <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 -4 GHz: £4 mm
resolution, normal to <5 mm 4 -5 GHz: <3 mm
phantom surface 5-6 GHz: <2 mm

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

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

12.2 DUT Configuration(s)

The DUT is a portable device operational at the body and face as described in section
6.0 while using the applicable accessories listed in section 7.0. All accessories listed
in section 7.0 of this report were considered when implementing the guidelines
specified in KDB 643646

12.3 DUT Positioning Procedures

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

12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory as well as with and without 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.
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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, — f,,,)/ f.1+1

Where

N, = Number of channels
Fhigh = 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 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:
IfP_int>P max, then P_max/P_int=1.
Drift =1 for positive drift

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

WLAN SAR data in sections 13.2 and 13.4 were conducted with WLAN maximum
power of 63.ImW. WLAN maximum power was reduced to 22.4mW after SAR
testing was completed. The reduced power was to meet EMC requirements.
Therefore the reported WLAN data from sections 13.2 and 13.4 were scaled down to
22.4mW which are included in summary table 1, 31 and 32.

Variations from usual testing and results scaling guidance in section 4.1 of KDB

447498 DO1 and section 2.3 of KDB865664 D02 were confirmed with FCC Lab
through a KDB inquiry.
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12.6 DUT Test Plan

The guidelines and requirements outlined in section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan.

LMR tests were performed in TDMA mode and 50% duty cycle was applied to PTT
configurations in the final results.

Standalone and simultaneous BT testing were assessed in sections 13.6 and 14.0 per
the guidelines of KDB 447498.

WLAN tests were performed in 802.11b mode using a duty cycle of 99.87% with
results scaled to 100% as per guidelines of KDB 248227.

13.0 DUT Test Data

13.1 LMR assessments at the Body for 406.125 — 470 MHz band

Battery HKNN4013A was selected as the default battery for assessments at the Body
because it is the thinnest battery (refer to Exhibit 7B for battery illustration). The
default battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (406.125 - 470 MHz) 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)
Serial Number 682TRH1862 w/antenna
PMAE4078B (403-425 MHz)

406.125 3.54
415.600 3.56
425.000 3.50

Serial Number 682TRH1977 w/antenna
PMAE4076B (420-445 MHz)

420.000 3.55
432.500 3.49
445.000 3.49

Serial Number 682TRH1912 w/antenna
PMAE4077B (438-470 MHz)

438.000 3.42
450.000 3.43
460.000 3.47
470.000 3.42
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Assessments at the Body with Body worn PMLN7040A

DUT assessment with offered antennas, default battery and, default 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.

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#
406.1250
Plzi‘gf_iggB HKNN4013A| PMLN7040A | PMLN5958B | 415.6000 |3.42| -027 | 1.13 | 0.82 | 0.63 | 046 |FIE-AB-150612-02
425.0000
420.0000 [3.45| 021 | 1.62 1.17 | 0.85 | 0.61 |FIE-AB-150612-03
PMAE4076B
(420-445) HKNN4013A| PMLN7040A | PMLN5958B | 432.5000
445.0000
438.0000
450.0000
PMAEA077B | 11 NN4013A | PMLN7040A | PMLN5958B
(438-470) 460.0000 |3.45| -0.30 | 1.42 1.03 | 0.79 | 0.58 |FIE-AB-150612-04
470.0000
Assessment of Additional Battery
420.0000 |3.46 | -0.27 | 1.68 124 | 093 | 0.69 |FIE-AB-150612-05
PMAE4076B
(420-445) PMNN4468A | PMLN7040A | PMLN5958B | 432.5000
445.0000
Assessments at the Body with Body worn PMLN5956B w/ DUT face in
DUT assessment with offered antennas, default battery and, optional 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.
Table 19
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#
PMAE4078B PMLN39568 200259
(403-425)  |TTKNN4OI3A| w/DUT face | PMLNS958B | 4156000 |3.42|-033 | 1.28 | 092 | 073 | 0.52 |FIE-AB-150612-06
m 425.0000
PMAEAOT6E PMLN5956B 420.0000 |3.42|-0.37 | 1.58 1.14 | 091 | 0.65 |[MO-AB-150612-07
(420-445) HKNN4013A| w/ DUT face | PMLN5958B | 432.5000
m 445.0000
438.0000
PMLN5956B 450.0000
P 1\%\51%73 HKNN4013A| w/ DUT face | PMLN5958B
(438-470) in 460.0000 [3.42| 030 | 1.40 | 1.00 | 0.79 | 0.56 |MO-AB-150612-08
470.0000
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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#
Assessment of Additional Battery
PMAE4076B PMLN5956B 420.0000 |3.42| -0.32 | 1.64 1.19 | 093 | 0.67 |[MO-AB-150612-09
(420-445) PMNN4468A| w/ DUT face | PMLN5958B | 432.5000
m 445.0000
Assessments at the Body with Body worn PMLNS5956B w/ DUT face out
DUT assessment with offered antennas, default battery and, optional body worn
accessory per KDB 643646. No optional battery offered for this body worn
configuration. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.
Table 20
Max Max
Meas. | Calc. | Cale.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
PMAE4078B PMLN59568 200120
(403-425) HKNN4013A| w/ DUT face | PMLN5958B | 415.6000 {344 -0.28 | 1.33 | 0.95 | 0.74 | 0.53 |MO-AB-150612-10
out 425.0000
PMAEAOT6E PMLN5956B 420.0000 {3.42]-0.40 | 1.90 | 139 | 1.10 | 0.80 |MO-AB-150612-11
(420445 HKNN4013A| w/ DUT face | PMLN5958B | 432.5000
out 445.0000
438.0000
PMLN5956B 450.0000
P 1\%8151%73 HKNN4013A| w/ DUT face | PMLN5958B
(438-470) out 460.0000 3421 -0.29 | 1.61 1.17 | 091 | 0.66 |MO-AB-150612-12
470.0000

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.

Assessment of wireless BT configuration

Assessment using the overall highest SAR configuration at the body from above
without an audio accessory attached. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Page 19 of 64




FCC ID: AZ489FT7072 / IC: 109U-89FT7072

Report ID: P2786-EME-00016

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#
PMAE4076B PMINS956B 420.0000 (3 49| -0.34 | 2.00 1.47 1.12 | 0.82 |MO-AB-150612-13
(420-445) | TENNAOB3AL O T face | NORE | 4325000
out 445.0000
13.2  'WLAN assessment at the Body for 802.11 b/g/n

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Body using battery HKNN4013A because it is the
thinnest battery (refer to Exhibit 7B for battery illustration). These power
measurements were used to determine the necessary modes for SAR testing
according to KDB 248227 D01 SAR Measurement Procedures for 802.11a/b/g/
Transmitters.

The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462GHz) which are listed in Table
22. 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.

SAR is not required for 802.11 g/n when the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is < 1.2W/kg.

Table 22
Battery:
Channel Channel HKNN4013A Antenna Max
Mode # Frequency | Modulation Antenna port{mW] Power [mW]

1 2412 45.60
802.11b
(1Mbps) 6 2437 DSSS 43.40 63.10

11 2462 42.00

1 2412 31.50
802.11g
(6Mbps) 6 2437 OFDM 27.30 39.80

11 2462 26.90

1 2412 25.40
802.11n
(MCS0) 6 2437 OFDM 21.90 31.62

11 2462 20.00

802.11b was chosen over 802.11 g & n for testing because it has the highest max power
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Assessments at the Body with all offered Body worn

DUT assessment with WLAN internal antenna, all offered batteries without any
cable accessory attachment against phantom with all offered body worn. Refer to
Table 22 for highest output power channel. SAR plots of the highest results per
Table (bolded) are presented 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) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
Body Worn PMLN7040A
PMLES5083A | HKNN4013A | PMLN7040A None 2412.000 0.0456 [-0.25| 0.0470 | 0.0220 | 0.0690 | 0.0323 1?6?5?_%_2
WLAN
Internal ant. | PMNN4468A | PMLN7040A None 2412.000 0.0477 |-0.07 | 0.0470 | 0.0270 | 0.0633 | 0.0363 1?6?5?_%_3
Body Worn PMLN5956B w/DUT face in
PMLES5083A | HKNN4013A PMLN5956B None 2412.000 0.0456 | 0.11 | 0.0910 | 0.0510 [ 0.1261 | 0.0707 TLC-AB-
WLAN w/DUT face in 150522-04
PMLN5956B TLC-AB-
Internal ant. | PMNN4468A w/DUT face in None 2412.000 0.0477 | 0.07 | 0.1020 | 0.0560 |0.1351 | 0.0742 150522-05
Body Worn PMLN5956B w/DUT face out
PMLES083A PMLN5956B TLC-AB
WLAN HKNN4013A | w/DUT face None 2412.000 0.0456 [-0.10| 0.0480 | 0.0280 [ 0.0681 | 0.0397 150553_0_5
Internal ant. out
13.3 LMR assessment at the Face for 406.125-470 MHz band
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Battery PMNN4468A was selected as the default battery for assessments at the Face
because it has the highest capacity (refer to Exhibit 7B for battery illustration). The

default battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (406.125-470 MHz) which are listed in Table

24.

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 24

Test Freq (MHz) | Power (W)
Serial Number 682TRH1862 w/antenna
PMAE4078B (403-425 MHz)

406.125 3.46
415.600 3.47
425.000 3.45

Serial Number 682TRH1977 w/antenna
PMAE4076B (420-445 MHz)

420.000 3.56
432.500 3.49
445.000 3.49

Serial Number 682TRH1912 w/antenna
PMAE4077B (438-470 MHz)

438.000 3.42
450.000 3.42
460.000 3.46
470.000 3.42

Page 21 of 64




FCC ID: AZ489FT7072 / IC: 109U-89FT7072

Report ID: P2786-EME-00016

DUT assessment with offered antennas, 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 24 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 25
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [ (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
406.1250
PMAE4078B MO-FACE-
(403.425) PMNN4468A None None 415.6000 [3.42] -0.31 | 1.61 1.15 | 091 | 0.65 150613.03
425.0000
MO-FACE-
420.0000 {3.42(-0.29 | 1.99 1.42 1.12 | 0.80 O-FAC
PMAE4076B 15\ \Na4684 Non Non 130613-04
(420-445) one one 432.5000
445.0000
438.0000
450.0000
PMAE4077B
PMNN4468A None None N _
(438-470) 460.0000 |3.42| -0.33 | 1.85 133 | 1.05 | 0.76 MO-FACE
150613-05
470.0000
Assessment of Additional Battery
420.0000 |3.48 | -0.35 | 2.02 145 | 113 | 0.81 MO-FACE-
PMAE4076B 1 \Nao134 Non Non 12001300
(420-445) one one 432.5000
445.0000
13.4 'WLAN assessment at the Face for 802.11 b/g/n
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The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Face using battery PMNN4468A because it is has
the highest capacity (refer to Exhibit 7B for battery illustration). These power
measurements were used to determine the necessary modes for SAR testing
according to KDB 248227 D01 SAR Measurement Procedures for 802.11a/b/g/
Transmitters.

The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462GHz) which are listed in Table
24. 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.

SAR is not required for 802.11 g/n when the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is < 1.2W/kg.
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Table 26
Battery:
Channel Channel HKNN4013A Antenna Max
Mode # Frequency | Modulation Antenna port{mW] Power [mW]
1 2412 47.70
802.11b
(1Mbps) 6 2437 DSSS 42.00 63.00
11 2462 41.90
2412 32.40
802.11g
(6Mbps) 6 2437 OFDM 28.20 39.80
11 2462 26.00
2412 24.80
802.11n
(MCS0) 6 2437 OFDM 21.30 31.62
11 2462 21.10

802.11b was chosen over 802.11 g & n for testing because it has the highest max power

DUT assessment with WLAN internal antenna using all offered batteries with front
of the DUT 2.5 cm from phantom. Refer to Table 24 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in

Appendix E.
Table 27
Max Max
Meas. | Meas. | Calc. | Calc.
SAR | 1g- 10g- 1g- 10g-
Carry Cable Test Freq| Init Pwr | Drift | SAR | SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) W) (dB) |(W/kg)| (W/kg) | (W/kg) | (W/kg) Run#
AZ-FACE-150527-
PMLESO83A 15\ \N4468A]  None None  |2412.000| 0.0477 |-0.05[0.0760| 0.0440 | 0.1018 | 0.0590 06
WLAN Internal
ant TLC-FACE-
) HKNN4013A None None 2412.000 | 0.0456 | 0.26 {0.0800| 0.0450 | 0.1108 | 0.0624 150524-05

13.5 Assessment for Industry Canada

Based on the assessment results for body and face per KDB643646, additional tests
were not required for Industry Canada frequency range (406.125-430 MHz) and
(450-470 MHz) as testing performed is in compliance with Industry Canada
frequency range.
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13.6 Assessment at the Bluetooth band
Per guidelines in KDB 447498, the following formula was used to determine the test
exclusion for standalone Bluetooth transmitter;

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation
distance, mm)] *[\/F(GHZ)] =1.92 W/kg, which is <3 W/kg (1g)

Where:

Max. Power = 6.08mW (7.9mW*77.01% duty cycle)
Min. test separation distance = Smm for actual test separation < Smm
F(GHz) =2.48 GHz

Per the result from the calculation above, the standalone SAR assessment was not
required for Bluetooth band. Therefore, SAR results for Bluetooth are not reported
herein.

13.7 Assessment outside FCC Part 90

Assessment of outside FCC Part 90 using highest SAR configuration from above.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 28
Max Max
Meas. | Meas. | Calc. | Calc.
SAR | 1g- 10g- 1g- 10g-
Carry Cable Test Freq| Init Pwr | Drift | SAR | SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) W) (dB) |(W/kg)| (W/kg) | (W/kg) | (W/kg) Run#
Body
PMLNS5956B
Pﬁlgf_iggB HKNN4013A| w/ DUT face NONE 403.0000 | 3.42 -0.40 | 2.10 1.54 1.21 0.89 |MO-AB-150612-14
out
Face
Plzilgf_igg]g HKNN4013A NONE NONE 403.0000| 3.50 0.01 | 1.64 1.18 0.84 0.61 AZ-FAC(])52-150614-

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.
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Table 29
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#
PMAE4076B MO-FACE-
(420.445) | TIKNN4013A| - NONE NONE  [420.0000(3.52| -0.16 | 2.13 | 1.53 | 1.13 | 0.81 150615-10
14.0 Simultaneous Transmission Exclusion for BT
Per guidelines in KDB 447498, the following formula was used to determine the test
exclusion to an antenna that transmits simultaneously with other antennas for test distances
< 50mm:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] *[VF(GHz)/X] = 0.26 W/kg, which is < 0.4 W/kg (1g)
Where:
X =17.5 for 1g-SAR; 18.75 for 10g
Max. Power = 6.08mW (7.9mW*77.01% duty cycle)
Min. test separation distance = Smm for actual test separation < Smm
F(GHz) =2.48 GHz
Per the result from the calculation above, simultaneous exclusion is applied and therefore
SAR results are not reported herein.
15.0 Simultaneous Transmission between LMR and WLAN

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

This device uses a single transmitter module and antenna for both WLAN and BT. WLAN
and BT cannot transmit simultaneously. The maximum sourced-based-time-averaged output
power for 802.11 b is 22.4mW while BT is 6.08mW. Therefore the measured SAR from
802.11b is used in conjunction with LMR for simultaneous results.

The Table below summarizes the simultaneous transmissions between LMR and WLAN
bands.

Table 30
LMR Bands
UHF
Freq.- (MH2) | 406.125-470 MHz)
[ WLAN Band | 2412 - 2462 v
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16.0 Results Summary

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands
and Industry Canada Frequency bands, the highest Operational Maximum Calculated 1-
gram and 10-gram average SAR values found for this filing:

Table 31
Max Calc at Body Max Calc at Face
Technologies bl;;??l\e/;ll-cé) (W/kg) (W/kg)
1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
FCC
LMR 406.125-470 1.12 0.82 1.13 0.81
#WLAN 2412-2462 0.05 0.03 0.04 0.02
Industry Canada
LMR 406.125-430 1.12 0.82 1.13 0.81
LMR 450-470 0.91 0.66 1.05 0.76
#WLAN 2412-2462 0.05 0.03 0.04 0.02
Overall
LMR 403-470 1.21 0.89 1.13 0.81
#WLAN 2412-2484 0.05 0.03 0.04 0.02

All results are scaled to the maximum output power.
#Refer to section 12.5 for WLAN scaled results.

The SAR results for simultaneous is indicated in the following Table:

Table 32
Combined 1g- Combined 10g-
Designator Frequency bands SAR SAR
(W/kg) (W/kg)
Body
LMR (406.125-470 MHz)
FCC and WLAN band 1.17 0.85
LMR (406.125-430 MHz) 117 0.85
Industry and WLAN band ) )
Canada LMR (450-470 MHz) and
WLAN band 0.96 0.69
LMR (403-470 MHz) and
Overall WLAN band 1.26 0.92
Face
LMR (406.125-470 MHz)
FCC and WLAN band 1.17 0.83
LMR (406.125-430 MHz) 117 0.85
Industry and WLAN band ) )
Canada LMR (450-470 MHz) and
WLAN band 1.09 0.78
LMR (403-470 MHz) and
Overall WLAN band 1.17 0.83

#Refer to section 12.5 for WLAN scaled results.

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

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

18.0 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 450 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E22 | 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 E2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E26 | 03 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 0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o0
Probe Positioner Mech. Tolerance E62 | 04 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 0
Max. SAR Evaluation (ext., int.,

avg.) E.5 34 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E42 | 32 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 6.62 | 50 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 2.3 2.3 0
Liquid Conductivity (target) E32 | 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity (measurement) | E.3.3 | 3.3 N 1.00 0.64 0.43 2.1 1.4 0
Liquid Permittivity (target) E32 ] 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) | E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k= 23 22

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.2: Uncertainty Budget for Device Under Test, for 2450 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 )
Axial Isotropy E2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
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 )
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 E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 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 )
Liquid Conductivity

(measurement) E33 3.3 N 1.00 0.64 0.43 2.1 1.4 )
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 11 419
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 22 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.3: Uncertainty Budget for System Validation (dipole & flat phantom) for 450 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 S
Axial Isotropy E2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 S
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 ©
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 S
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 ©
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 ©
Dipole

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

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 23 23 ©
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 1.8 1.2 ©
Liquid Conductivity (measurement) E33 3.3 R 1.73 0.64 | 043 1.2 0.8 ©
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 | 049 | 1.7 1.4 S
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.4: Uncertainty Budget for System Validation (dipole & flat phantom) for 2450 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 o0
Axial Isotropy E2.2 4.7 R 1.73 1 1 2.7 2.7 S
Spherical Isotropy E2.2 9.6 R 1.73 0 0 0.0 0.0 S
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 o0
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 S
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 o
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 o0
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 o0
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 18 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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Appendix B
Probe Calibration Certificates
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1 U LU
Calibration Laboratory of \__{-._\':u_',-r}:ﬂ Bihwalearincher Kalibriend innst
Sohmid & Fartner ey Sarvice sifvse détalannage
Engineering AG e = e Sorvizio svizzera df Deaturs
Zoughaussirasss 43, 3104 Zusich, Switzeriand o Swiss Calibration Sarvice
Lyl
hoorpcied by fhe Swes Accredtation Sersce (S5 Accreditaien Ne.: SCS 108

Tha Swiss Accraditation Sarvice & ono of the signataries ta the EA
udtiateral Agroemant for e recognition of calibrabion cortifizates

Glossary:

T5L tissue simetating Bgusd

HORM: vz sersiivity in ee space

Camf sersilivity in TSL L NORMxy 2

DoP il compression poin

oF crest factor {1iduty_oycle} of the BF signal

ARG D muodulation dependent knearization pasametsrs

Polarization o rotation around probe mls

Polarization 4 & motation around an axis that & In the plare noamal o probe axiz (3t meaasuremeant cenler,
) i@, 8§ = 0is normal to probe axis

Cannectar Angls Infgeration used in DASY system to align probe sensor X fo the robol coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Rale (SAR] in ia Human Head frony Wireless Communicetions Devices: Messursmen|
Techmiques®, Juns 2043

By IEC 6220%-1, "Procedurs o measure the Specific Absorption Rate (SAR) for hand-hetd devices vsed in ciosa
proxemity o the ear frequency sange of 300 MHz to 3 GH=)", February 2005

Methods Applied and Interpretation of Parameters:
= NORMy p. 2 Assessed for E-field polarization 4 = 0 (f < 900 MHz in TEM-coll; F> 1800 MHz. R22 wavequide)
MORMxy,z are only intermediale valies, i.e., the uncertaintiss of NORMx, v,z does not affect the B dield
uncertsinty ingside TSL {aes below Gonu™)

*  NORMflxy.2 = NORMz, p.7 * frequahcy_responss (ses Frequency Reaponse Chard), This lineasization s
implamented in DASYY software versions later than 4.2 The uncarainby of the frsguency rsponss is included
in the stated uncertainty of Conwl,

»  DCFxpa DCF ae numerical lingasizalion parameters assessed bassd on the daa of power sweap with OW
signal {no uncertainiy required). DCP does not depend on frequency nor media.

* FAR:PAR = the Peak o Average Ratio that is not calibmated but determined based on tha signal
characieristics

v CAxyz Brwa Cxyzr Doy VR e A B, G O are nomerical linaarzation parameters agsesasd based on
the data of power swaep for specific modulaiion sigal. The parametars do not depand on frequency nor
media. VR is the mammum ealibration range expressed in RMS valtage acroes the diode

e Loovl and Boendary Effect Parameters: Assessed in flat phanjom uging E-fiedd {or Tarnmperaure Transfer
Standand for { = B00 MHz)} and mside waveguide using analyical e distibutions Basad on powsar
measuroments for f > B0 MHz_ The aame retups are used for assessmant of the parameters applied for
boundary compenzation (alpha, depth) of which iypical uriceriainty values are given. These paramaters are
wzed in DASYY software to improve probe soouracy closo to the boundary. The sensitivity in TSL corresponds
to NORMz.y.z * ConvF whereby the uncertainty corresponds to that given for CanvF. A fraquency dependent
ConvF ia umed in DASY vargion 4.4 and higher which allows extending the validity frém & 50 Mz o2 100
MHz

»  Sphercal sotropy (30 deviation from fsoirony); in a feld of low gradients realized using & fiat phantam
axpozad by a patch antanna,

v Sumsor Oifsal: The sensor offeet comesponds to the offset of witual measurament centar from the prooe tip
(on probe axis). Mo iobsrance required

»  Connector Angls: The @ngle is assessad Using tha information gained by determining the MORMy (no
unertainty required),

Certificate Mo: ES3-3086_Movid Page 2ol 13
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ESIOND — SN:30RG Mowvember 12, #2014

Probe ES3DV3

SN:3096

Manufactured:  July 12, 2005
Calibrated:; November 12, 2014

Calibrated for DASY/EASY Systems

{Mate: non-compatible with DASY 2 aystem!)

Cartifices Mo: E33-3096_ Moy Td Fagea 3of 13
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ES30VE- SM30E Mewambar 122014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Basic Calibration Parameters

_Fsle_ri:'mr X Hansor Y Bonsor £ Ung [k=2)
héorm {uwg.ﬂm}’n“ 1.27 1.02 1.19 + 101 %
DCP (mV) 102.2 1038 1024 F
Modulation Calibration Parameters
uin [ Cemmunication System Name A B C D VR et |
B HB VU dB my ik=2)
0 | CA x| o | oo 10| 000 | FME0 | 33 %
& i (EX)] 0.0 1.0 MEE
z 0o 0.0 1.0 2056
1004 2- IEEE BOZ. 170 WiFi 2 4 GHz {DS55, 1 ¥ 798 &an 1E.5 1.67 1486 | 407
CAM M)
" Y | 344 713 | 158 1474
r 2.8 0.8 18,7 144
100713 IEEE BOZ. 175 WiFi 2.4 GHz (DS8S- Xl 114 T 3 S46 | 1253 | t3d%
[ ] DEDR, 5 Mbps) 3
LS 1106 Lok 226 1245
_” z | 075 | vaa | w42 1454
10050 IEEE BOZ 170 Wi £ 4 GHz (D535, 2 % 58D | T1E =00 Ziz | 1483 | 5%
AN WBos)
¥ 4.13 FERS 20.8 EET]
ra 3. Taa 3}_1 1441
10060~ IEEE B2 110 WiF 24 GHz (E555. 5.5 W 1387 a7 8.4 2E3 15362 HES B
[T g g
i 17.13 095 /a2 1365
i | 1359 w5 BT 1303
10061 - IEEE BUFE. 110 WiFi 2.4 GHz {DSSS, 11 % | 10,55 a7 250 360 | 1388 | T %
CAA M)
Y 18.58 94___‘! 251 1417
Z | 1033 ar e 2.1 133.2
10071 IEEE 802115 WIFl 2.4 GHz x| 1168 s 247 583, | 1232 | 433%
T {DESSOFDM, 9 Mbgs) ; i
L - ¥ | 123 o P 1274
= Z | 1203 127 4.8 Az
1007 2- IEEE 802 115 WIFI 2.4 GHE X 11,38 a8 2410 9,62 1241 Ad G
CAA (DSSSOIF0M, 12 Mbps) .
¥ | 1183 Te.0 242 FEET
z | 1w 728 248 1388
57 3= IEEE 80k 11 WiFi 2.4 GHz X 1% AR A TEA a9.54 1483 52 %
G, (DSSSOFOM, 18 Mbps) -
1l 12.1R8 T34 250 14
i 11.889 Fp ] 755 1376
T4 IEEE 802.11q WiFi 2.4 GHz x| na2az THE G | 08D | 1470 | 5T
[ (DSEEMIFDM, 24 Mhps)
ks 1240 ?3.',1___ 255 1466
______ Z 12.27 T4 261 102
10075 | IEEE 802179 WiFi 24 GHz % | 1332 TEE | 278 | W0.OF | 437 | =60%
(1) (DSSSI0FDH, 36 Mbps) -
¥ | 1za3 ra.9 Z6.4 1457 ]
Z 12.52 4.9 289 1316
10076 | IEEE 802119 WiFi 2.4 GHz | 155 7.2 83 | 1054 | #4438 | =3%
iy _LD__SSE-J‘CIF[H-'IAH bipis}
¥ | 1289 75.4 26.8 [ECE
i Z | 1267 754 i R
Carlficats Mo: ES3-3096 e i1d Fage 4 of 13
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ES30VE- BNE0GE Movarmisar 12, 2014
T T= EEE 802.1fg WIF| 24 GHz 1 ks
Sri (DESS.I'{JFIJI'?LH Abpd) E 13.58 74 28,5 RRY 143 6.3 %
¥ 1301 144 26,8 1434
2| 12@s 751 27.3 1286
ALIERT B2 IEEE 802.11n {HT Grenfiald, 135 4 1034 B2 .8 R 1298 ST
CAA Mbps, BPEK}
ki 1011 Ba.6 o 1299
£ | 10 ‘RO 71.4 1253
115 | IEEE 802.11n (T Greenfield, 81 Mbps, | % | 1082 B0.0 221 BAB | 1328 | 125%
DA TE-0ANM) -l
| ¥ | e fEL. 714 154
N Z | vz B FIE ) KA
10116- IEEE 802110 (HT Greenficks, 135 Mbpe, | » 1036 3 -6 B15 &84 +2 0 b
CAA B4-0AM) !
¥ | 1016 BH.T 21.1 1303 |
Z | o7 €51 91,5 T340 |
10117 | 1EEE BOZ.17n (HT Miad. 135 Mbpa, X | 051 | @2 | 218 | BOoF | 12956 | 20%
CAM BPSK)
Y | %10 | B85 | 210 B
! . z] 1018 | sa8 | 214 | 1244
1011E- IEEE B2 7 In (HT Mixad., 81 Mogs, 18- ® 1106 o0 7249 550 (R3] 1 5%
Ty, LS|
Y| BD BE.3 218 1352
i Z | 1oma £2 B 2232 1245
10119 IEEE B2 7 1n (HT Mixed, 135 Mbpe, 84- | ¥ fi 1P e ET.ﬁ 813 1282 | 222%
CAA AN i
¥ | s00s BEE 291 1304
Z2| w2 | esa 2.5 1257
10183 IEEE B02.79m (HT Grognfiedd, 6.5 Mbra, | X o.97 B A M4 B.0s 1244 #22 %
A BFSK)
¥ | a8 BiE 209 1260 |
| wa | &y 270 fase |
10184 IEEE B2, 110 (HT Greenfiekd, 39 Mops, ® 0o | 889 ﬁﬁ miz [F=Td 122 %
= TE-CAM) | i
Y | bar | pa4 | 210 1260 |
£ | o3 | E9A 20 [ELE
10185 | IEEE AOF 17 (HT Greenfield 65 MEps, | x| 1016 I ¥ HE 8,21 254 | =10%
i 4= 1 '
¥ | 1woh | 685 21.1 1267
= Z | was | oo | 229 146.0
10186 | TEEE BUZ1in (HT Mixed, 6.5 Migs, ¥ gaq &g 915 810 | 1740 | =22%
Ly BPFSH)
¥ | 875 681 o048 {24 5
. ~ | s a9y 220 144.4
ey FEEE 802 41 THT Mixad, 38 Mbps, 18- x 105 aan 1A B3 1281 2%
CAR M) |
¥l aEd 633 | 200 124.9
Z | 1030 89.8 220 1450
10188 | [EEE 002 Tin (HT Mixed. 65 Mbps, 64- | x I 1019 | 891 | 297 | BEF | 1250 | 22 %
CAM CAM) 1
Lyl 1000 584 214 1262
o 17| was | ‘700 | 223 453
10218, | [EEE 802 11n [HT Mued, 7.2 Mops, x| ©.66 8.8 214 | B3 | 1238 | 0%
AN BPSK]
¥ | a8 680 | 0B (224
- Z | w1 | eee | 219 145.2
DEh- IEEE 832110 [HT Mixed, 43,5 Mops, 16 @ % | 1065 aa.6 295 CRE] 1265 AT
LA/ CIAKY i
T B.83 8.2 204 1242
Z 1030 5.8 2E0 146,32
Carifficabe Mo: ES3-3096 Movwid Papa 5 of 13
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ES30VD- Sh:a096 Wevamber 12 2014
Wit | [EEE BOZ 11n (T Mixed, T2.2 Mbps, 63- | x | 1020 | 691 218 | 8.2r | 1260 | 221 %
CAR ZAM)

i 11102 884 211 : ._.Eﬁ' 1
| Z | 1048 i) 222 1466
10222 IEEE 8U2_11n {HT Miked, 15 Mbps, | W i02a 842 215 806 129.4 122
CAR BFSK]
| ) ¥ | 1003 HH 20.9 126.2
E | 1047 689 214 1223
10223- IEEE 802 11n {HT Mixed, 50 Mbps, 16- w 1096 Fv R 2y 248 134.3 +27 %
CAA Gl ol
¥ | 1064 | a90 715 1328
z | 1080 i), ) 1276
10224~ | IEEE 802 110 {HT Mixed, 150 Mups, 64 | x | 1091 9.3 245 | B8 | 1207 | 22 %
CAA | Cub}

= L 1 BES o 1295
— | z | o8 B0 214 (=T
10315- 1 IEEE 2302 110 Wi 2.4 GHz [DEES 9 w 278 682 185 1.M V&5 0.5 %
Aty | Whips, 96pc duty cyces)

T 384 1.1 189 139 D.-. |

L Z 28T | B9 1590 144 9
10216- | JEEE BO2.11g Wik 2.4 GHz [EFLP- x| ez Gl e | BAG | 128 | 22 %
Ad, DFDM. & Mbps. 96p: duby cycia]

¥ 41.09 BE & 1.7 124 .4
Z | D4 0.0 223 [FER;
1415 | IEEE 802 11b WiF 2.4 GHz [DSSS, 1 X | 24s e 184 THE | 1282 | 07 %
Ay | Mbps, B0pc-duty cycis).
I ¥ | 289 B8.A w4 | 129.0
’ 2| 284 A4 THA 1453
10416 | IEEE 802117 WiFl 2.4 [3H2 [ERP- | 004 A 2¢R | 823 | 1259 | 2I2%
Adh DFORA, & Mbps, D9pe duty cycks)
L .83 GE.2 1.0 1294
Z | 1ag By 2 1441
18- IEEE 802 11g WiFi 2.4 GHz [DSES- i oo 5 5 R T] 124.2 122 %
AR, GFO6A, & Mbps, S9pe duty cycle, Long
[resiriie) ]
T 9.3 B#.2 29 124 5
o Z | 1047 B9.7 20 1432
18- IEEE 802,11g WiFi 2 4 GHz (D555 X | 10m 6E.d 716 B8 | 1848 | 122 %
Abs CFCH, 6 Mbps, 99p: duty eycla, Shon
[iearrimle ) —
, Y | 984 B8.3 210 1256
| Fd 01,30 A998 209 1450
The re uncertainty of measurement is stated as the standard uncertainty of measuremeant
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximately 95%.

* The uncerainics of MormiLY .2 @ notafect Iha BBk uncanakty nakle TSE (see Pages 7 ard 87,
E Numerical brmarisation paramsates, unoercnty ok reguingd.
Urcartanly i deserningd Lsing the ma. sewason vom (e 1osp0nss saphied rectaduier detribuiion aod is epessed for the squars of the:

fiedd value.

Cerilicae Mo, BES3-3008_Mowl4
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Calibration Parameter Determined in Head Tissue Simulating Media

Report ID: P2786-EME-00016

Mowember 12, 2014

Relative Conductivity Depth ® Unet.
f{MH2)S | Permittivity” {8im} " ConvF % | ConvEY | ConvEZ | Alpha® | {mm) ik=2)
150 523 (.76 GET BLET .87 .05 1.20 £138%
300 453 0.87 508 6.08 5.08 012 250 133 % |
460 43.5 087 B.81 B.61 Bl 0.22 200 £135% :
750 41.9 0.89 6,40 G40 B.40 0.3a 162 | +120%
a0 A1.5 gay _B.05 B0 ans n4z 1.48 120 % |
2450 352 1,80 4.48 448 445 n7a 141 +120 %

© Fresquency validity above 300 Mitz of & 100 MHz onfy aplies for DASY w4 4 and bighes (sas Page 24 elae Il s reslrcbad b £ 50 MHE The
ursEitainty s the R3S al the Comd® uncerdainty @i califiration inequency and the ungestanly for tha indeated Aequency bard, Froguency vaidily
e A00 MHE is £ 10, 26, #k 5] and 70 MMz for Cormd assesemonts ab 300 64, 128 160 ard 2230 KHE peapecively. Abowe 5 CiHz S ety

vadidily can e exiended o+ 1710 MH2

" A frenuencies below 3 GHz, the validily of tsssie panamieters (e @nd wy can b malbxed b= Y0% if fifud compansation farmold is aapied o
minaaLred SRR baises AL Tequen o doave d G, the wakdty of bssue paramaedees @ and o) Bresriniod o 4 5% Tha moartainty g the 55 of

I CorF uncenlginky for idcabed [angal Fare paramelers.

5 Alphalepah ere debormines] duing caliramon, SPEAG warranls ihat the remaining deviation doa (o the soondany efigel afler compensation i
aiwaya lasa han = 1% for Irequensies bakow 3 GHE and below £ 2% for frequencies Betweon 30 GHz af ey distance angar than alf tha probea e
Wariesar fiom e Doundary,

Carificata Mo: ES3-3006_Movid

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Fage T of 13

Page 40 of 64



FCC ID: AZ489FT7072 / IC: 109U-89FT7072 Report ID: P2786-EME-00016

ESA0Na— SM:3055 Novemnsr 12, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Calibration Parameter Determined in Body Tissue Simulating Madia

Relative Conduciivity " Dapth” Unct,
NMHz)® | Permittivity© {2im) " ConvFX | ComFY | ConvFZ | Alpha® |  (mm) [k=2}
150 61.0 0.80 680 .60 GHO | 005 | 120 | £133%
200 55.2 0.92 877 B.77 677 0108 | 125 | #133%
| a0 |  se7 (.84 B.73 6.73 673 042 | 135 | s133%
| 750 55.5 0.96 5,69 5.499 599 | 070 | 121 | +120%
| 500 55.0 1.08 582 582 552 035 | 171 | +120%
| 2450 52.7 195 ana | 438 | 38 | o2 | 125 | :120%

* Fraguancy vakcly abows 300 Hz of + 100 Mz onty apolies for BASY a4 and higher {5ee Paga 2, ek | s sesbisted o2 53 MHz The
Urcertanly B ha RES of fhe ConuF asitanly @ cabbmbon fregoency and e unpadainty for the indicaied fregquancy tand. Frequenty validiy
vt pow RN Pl e 400, 35,40, G0 and 70 MPE for ConvF assessmnnis al 30, B4, 128,150 and 220 MHz respactively. Al 5 GHE Trequenisy
valkdify can e exfendail io:r 110 MHz

AL heguencies befiora 5 Gz, Ahe: valdiy ol fresue perarmis (e and of can be relexed to + 0% i fgldd compensation forius = appicd fo
miaasurasd SAR values. At Tecuencies above 3 GHE, the lidily of fesos paramebers {oand 4 is restichad 10+ 5% The uncedainty @ the RSS ol
e Canul urceriaindy for indicaled forges lesae poramedie

* Algha!Cagth are ceirrminad dunng calibration SPEME weerants thiat T femmning deviation due bo the boundany ofiect afler companaation
iy tss tham £ 14 Tor frecuences, Dalos 3 GHE sl bakaw. + 7% far destuencias betwean 3.8 GHz al sy disteocs laree than ball ihe ook lip
diameles from e boundary

Carfificate Mo ES3-5005_paov14 Poige 8 of 13
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ES30V 33— SN-30a6G

s
I
LXi

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

Report ID: P2786-EME-00016

Movembar 42 2014
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el e :

e
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o
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o
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I

TTITT T
H

= o s hscm—— ki - el

| i | LI i | 1.1 - TR | ; L1 1 | 1

60U 1000 1500 2000 2500
f [MHz]

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

Carlificale Mo, ES3-3056_ Mov1d
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ESE0E- S M0d Movernber 12, 2014

Receiving Pattern (¢), 8 = 0°

f=600 MHz, TEM f=1800 MHz,R22
[£4] o]
1535 e 45 (B d L+
¥ r
L] o
. ; | . a
Ve = - - i ] A . v o
3 rba _ba !.l-! i na ﬂ? (1]
1 L
i [
= an ] b1t
E ] “am
L L] L] ] ] L]
Taot X ¥ F Tl K ¥ z
05 ¥

- l"il"i
T L = == RN

-0 5
Pl HRRT N BC T, 0  TA S0 I O RN SN DI I g ot ko geop g Fge g o
1|3-l.! -’Ehl.'l -ﬁrrl:l IEI .'|II'I 16K Iélﬁl
Roll []
O (@
-.uﬁ'.!a'fq: eom%u mﬁmle Esﬂ'ﬂ._mlm
Uncertainty of Axial Isotropy Assessment; + 0,5% (k=2)
Cerdificam No; ES3-3096_Novid Page 10 cf 13
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ES3OVG- SM-309G Movember 12, 2014

Dynamic Range f(SARpeaq)
(TEM cell , fopa= 1900 MHz)

0=
10515
2
& o
(=
=2
w
g
g
1074
10 '
4
d
B *
L
T =
_2 t i II i HE T HRE L | - I |
10 102 10 il 1o 102 1M
SAR [miWiem3]
) L1
Nl compenaated compersated
Uncertainty of Linearity Assessment: * 0.6% (k=2
Caertiliczabe Moo ES5-3088_Movld Fage 11 of 13
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EZ300 1~ SN-1096 Mowesniber 12, 2014

Conversion Factor Assessment

f= 900 MHz WGLS R (H_comF) f= 2450 MHz WGLS R22 (H_convF)

af
anp L
£ |
LY i
1 o
am
g n
- T84 o
%*5— : % I
& F E L
x 20 L
Sl i \
14 1% #
* -
1,,: w b
os- . ' .
o3 a k [N i i i . P | “ll".".".
] L) b=l El w0 - 3 L] m % .l = o » W
£ frare] £|m=n]
-l Al L] ] i 3
iy TEIEFE avabical riiriaded

Deviation from Isotropy in Ligquid
Error (&, 3}, f =900 MHz

1.0

-0 -De -0E D4 02 00 D2 04 DB OB
Uneertainty of Spherical |sofropy Assessment: + 2 6% [k=2)

Cartificate Mo: ES3-2096_Movi4 Page 12 of 13
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ES30Y 3~ S 3005 November 12, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Other Probe Parameters
Jenaor ArrangeEment | Trangular
Cennector Angle (%) 1361
Mechamical Surface Detection Mode enabied
Ophical Surface Detecton Moda dlgathed
' Probe Oversll Lenglh 337 mm
" Frabe Body Diameater 10 mm |
TipLength 1mmm
| Tip Diameter & T
| Probe Tip to Sensor X Calibration Point Zmm
Probe Tip to Senesor ¥ Calioration Polnt 2 mm
Prabe Tip o Sensor 2 Calbraton Ponl Z mm
Recommended Measuremarn] Distance fram Sulace 3 mm
Cenilicate No: ES3:3096 Nowld Fags 13 of 13
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'EH”I:HI'Htlﬂﬂ Lﬂbﬂl"ﬂfﬂl’}' Df f:“-‘_::-.\_l_;::-"-' Schweizerischer Kalibrierdenst

Schmid & Partner ¢ Servies sulsss détslonags
Engineering AG - ,——M Sarvizio svizzeca di taratur

Zeughausstrassa 43, BI04 Zurich, Switzeriand ¢-.\;#ﬁ“}:-' S Swiss Calibration Sarvice

Aeceaditad By tha Swes Accreditnfion Banacs |SA5]
The Swiss Accreditation Service 15 one of the signatories to the EA
Mufiilsteral Agreemant for the recognition of calilbralion cerificates

cient  Motorola Solutions MY
CALIBRATION CERTIFICATE

Dot D450W3 - BN 1053

Agoreditation Mo SCS 07108

Cortiicals No: DA5OV3-1053 Mar15

. Cafbration procackureis)

QA CAL-15va
Calibration procedure for dipole validation kits below 700 MHz

Calibwistion doso-

March 17, 2015

This calibestion.caflilicate docwnants tha taceability 1o nalicnal standards, which fealiza thi physical imils of megsusaments (30,
The meaguramens and fha unoorinlias wit confidine probability ans qiven on the fllawing pages and are can of Be cerdisats

Alleabbratmns nave been conduetisd in e closed labomicey facilily: ermvinanment tamparatine 122 + 390 and il dily = 7oL

Calbralion Equipmesnt used (METE witical Tor cabration)

Thes caiibesition certilicare shall o be daproduced eecapt in bl wisfiout witten approval of fhe laboratory.

Prirnary Btandards ] Cal Date [Corificats M) Scheciled Catbralon

Poyeer mater 44188 841793374 DA-Ape-14 (M0, 21 7-0180 1) fgr15

Pawer sanmay Ed4124 MY 14 980ET 03F-Agr14 (Mo, 2370187 1) far-15

Ritorancs 308 Aftansio SN; S6054 [35) D5-Agr-14 (Mo, 2170185 14

Riefarancs 90 db Attanuatar SN BE0SE {200) 03-Ape-14 (Ho. 218 Apr-18

Typea-H mizsmatch combinztion SN; 504AT 2 0 0327 Q-Apr-14 o, 29700921 Apre14

Hatamence Prote ETIOVE M T80T Do 14 {No. ET9-1507_ Det14) Dwag=15

DAE4 5N 654 Adum-14 Mo, DAES-B64 JunT4) dir-15

Sesordary Siaradands 0 R Chack Date [ holse) ) Behichiled Chack

FHF gansrator HP BE4A0 U= U T [M4-Auage el (i howse check Ape-13) In hoase check: Ape-16

Malwork Arahzer HP 87S3E USIPID0GRS B4200  1TACINENT {in Biois s Ot 4} b Hou g chives: Ot 16
e Furitlitm Siqpaluri

Cekratéd by Jrion Kassran Listboratony Tech —

i~ f | g—
Agpraved by Kafja Pokowic Taichnical Marager

gf?’“

Issusd: March 17, 2015

Catificats Mo D450VA-1083. Mar1s
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n . il Hip

Callhrlatmn Laboratory of 2 "x_,frj'z; §  Schweizarischer Kallbrierdienst

Sﬂhl'l'llld & E-EIHH-EF - — E C Sarvice suizse ddtalonnago
Engineering AG T Bervizio svigzero ol taratura

Zeughausstrasse 43, PI0 Zurich, Switzarkind vﬁ; S  Swiks Callbeation Service

Acradited by the Ewiss Ancrritalnn Sernvids [SAS) Acoraditation Mo SCS 0108

The Swiss Accreditation Sorvics in one of the signetosios lo the EA
Multiiatenal Agreemont for the recognition of callbration cerificatas

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

) IEC 62209-1, "Frocedure 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 865664, "SAR Measurement Requirements for 100 MHz to § GHzZ®

Additional Decumentation;
d) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Condilions: Further details are avallable from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the fraquency indicated.

« Antenna Parameters with TSL: The dipole |s mounted with the spacer to pasition its feed
point exactly below the center marking of the flat phantom section, with the arms orlented
parallel 1o the body axs,

* Feed Peint Impedance and Retum Loss: These paramelers ara measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformead from the
measurement at the SMA connector fo the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncerlainty required,

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

* S5AR nomalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

+ SAH for nominal TS parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Certiflcate MNo; DAV 1053_Mans Page 2 of B
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom ELH Fat Phantom Shell thickniess: 2 + 0.2 mm
Distance Dipale Center - TSL 15 mm with Spacer
Zoom Scan Resolution d, dy, dz =5 mimi
Frequency 450 MHz + 1 Mz
Head TSL parameters
The folluwing parameters and calcuiatons were applied.
Temperaiure Parmittivity Conductivily
Momiinal Hoad TSL parameters a0 435 0.8 mhafm
Measured Head TSL parameters (22.0 £02) °C 430 £ H% 0.88 mha/m + 6 %
Head TEL temperature change during test =05°C - —-
SAR result with Head TSL
SAR averaged over 1cm’ {1 g) af Hoad TSL Gondiion
SAR measured 250 W inpu power 112 Wikg
SAM lor nominal Head TSL parameters noerrslized o | W 4.45 Wikg = 18.1 % (k=2)
SAR avaraged over 10 em” (10 g) of Head TSL condifion
SAR messured 250 W input power (747 Wilky
SAR for nominal Head TSL parameters namalized to 1W 287 Wikg £ 17.6 % (k=2)
Body TSL parameters
The following paramaters and calculations wers applied
Temperature Permittivity Conductivity
Mominal Bady TSL parameters 2200C 5&.7 0.94 mhaim
Measured Body TSL parmmaters: {220x02)"C T =08% 087 mhoim 6 %
Body TSL temperature change during test <055 - -
SAR result with Body TSL
SAR averaged over 1om’ (1 g} of Body TSL Corifion
SAR measurod 250 W input powver 113 Whg
SAR for nominal Body TSL parsmetars nommatized fo W 441 Wikg = 18,1 % (k=2)
SAR averaged over 10 em® (10 o) of Bady T5L conditian
SAR measured 250 W inpul powes 0,746 Wikg
FAR tor nominal Body TSL pararmatsrs parmalized to 1W 2.82 Wik +17.6 % (k=2)

Cemificate Mo: D40VE 1053 Marf
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to leed peoirt 52220
Raturm Losa 231 dB

Antenna Parameters with Bady TSL

Impedance, franslommed to fead point 5520530 ]
Returm Loss _23048 |

General Antenna Parameters and Design

| Eecirical Delay {one Eraction) | 1,350 e _J

After long lem uze with 100W radiated powsar, only i slight warming of the dipols near the feedpoin can be measured,

The dipake is made of standard semirigid coaxial cable. The center conductor of the teading line is direclly connectad to the
segand arm of the dipoée. The antenna is therefore short-cincuited tor DC-signals, On soma of the dipsles, small end taps
e added 1o the dipole anms in prder to improve matching when loaded aceording bo the posifion as explaing i the
“Muasurement Condifione” paragraph. The SAH dati ars rot aflectsd by this change. The overall dipaeie length is still
apcording to the Standard,

Mo excessive lore must be sppiied 10 he dipole arms, because they might band or the soldered conneclions near 1hi
feedpalnt may be damagad,

Additional EUT Data

Marifaciised by EPEAG
Marutaciured oo Decamber 16, 2005
Cerlilicats Wo: DASOVE-1053_Mars Fage & of B
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DASYS5 Validation Report for Head TSL

Date: 17.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN: 1053

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

Medium patameters used: £ =450 MHz; o = 0,88 $/m; & = 43.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASY 5 (IEEENEC/ANSI C63.19-201 1)

DASYS2 Configuration:
+  Probe: ET3DV6 - SN1507; ConvF(6.58, 658, 6.58); Calibrated: 30.12.2014:
»  Sensor-Surface: dmm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn654; Calibrated: 30.06.2014
+  Phantom: ELI v4.0; Type: QDOVAOO1BB; Serial: TP: 1003
»  DASY52 528 8(1222); SEMCAD X 14.6.10{7331)

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

Referenee Yalue = 38.88 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 161 W/kg

SAR(1 g) = 1.12 Wikg; SAR(10 g) = 0.747 Wikg

Maximum value of SAR {measured) = 1.20 Wikg

-2.00

-4.00

-6.00

OdB=1.20 Wikg =0.79 dBW/kg

Carificate No: D450v3-1053_Marl 5 Paga50f 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 17.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN: 1053

Communication Systenr: UID (- CW; Frequency: 450 MHz

Medium paameters used: = 450 MHz o = 0.97 $/m; & = 56.7; p = 1000 kg/m’
Flinntom section: Flat Section

Measurement Standard: DASYS (IEEF/AEC/ ANST C63.19-201 1)

DASYS2 Configuration;
« Probe: ET3DV6 - SN1507; ConvF(7.08, 7.08, 7.05): Calibeated: 30,12.2014.
e Sensor-Sorface: dmm {Mechanical Surtace Deteetion)
+  Llectronics; DAE4 Sn654; Calibrated: 30.06.2014
+ Phantom: ELI v4.0; Type: QDOVAOD1BH; Serval; TP:1003
»  DASYS5252.8.8(1222) SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Secan (7x7x7V/Cube 0:
Measurement grid: de=5mm, dy=3mm, dz=Smm

Reference Value = 36,35 Ym; Power Drift=-0.01 4B

Peak SAR {extrupolated) = 181 Wikg

SAR( g) = 113 Wikp: SARIT0 £)=0.746 Wike

Maximum value of SAR (measured) = 121 Wiks

=B

-2.00

-A.00

-6.00

-.00

-16.00

OdB=1.21 Wikz =033 dBWikp

Certitiaie No: DM50V3- 1055 Mar1s Page 7 ol &
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Impedance Measurement Plot for Body TSL

1F Mar 2815 14188185

Report ID: P2786-EME-00016
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Calibration Laboratory of
Schmid & Parner

Enginsering AG
Zoughaussrasse 43, BI04 Turich, Switzoriand

E- Behwasizarkschar Ballbrierdienct
Service suisse détalonnsge
Sasruifla svirearo di taratisa

S  Swiss Calibration Service

Anaredied by Ihe Swiss Adcredbalion Sardce (545 Accraditation Moo SCS 108
Thix Swiss Accreditation Sorvioe is one of the signataries to ke EA
Muhilaleral Agresment for e peognition of callbeation cerilicales

Clicnt Motoroka MY Carfificate No: D2450V2-782 Oci13
CALIBRATION CERTIFICATE I
Ot D2450V2 - SN: 782

Caibertion procedunss) A CALADOS v

Calibration procedure for dipole validation kits abowve 700 MHz

Climition dati: Qelober 17, 2013

Thig calbratice centficale docurmants The iracaability 1o naborad standes which reaize the, progsical unis of measynanie £51)
The measwennts and Hha wicestemiios with sanficence probabiliy ans (iven of tha Inlksedng peges ard e part of shie cestificale

Allcalbetons neva bean conduciad in e ciesed lboebory feclily: erammment Birgecshme (22 + 5377 and umidity < 70%.

Cafraban Euipirent usas (METE eifical or calinnanian)

Primasy Stmmfans Ly} L Dae (Terlilieatn No Scnaduiod Caltbmsion
Power reter EPb 4428 GBRIATARITE 08-0ct-13 {Ho: H47-01827) Oct-14
Ferans garea HP 846818 LIS3F M Ha DECiot=13 (Ma. #1701 B2T) Ood-14
Powmor sensar HE J481A WA A BT Be-Oni1-173 §Mka, 21701 B8] -4
Felaense 20 98 Atleruator B 5058 (20K} [#hpr-13 (ho. 21701 1) Agie-i
Type-M mismiaich combsnalian BR E0MT 31 DEE2T O Ao 1.3 (0, Z17-01738) Agrg
Reslaieren Pepbs E S50 SR 3305 P -Dec-172 THo. ES3-2208_ Oect2) Clemc- 1%
[BES Sh B0 25-0p0-13 (Mo, DAEQ-ED_AprtE) LA b
Sacondany Standands D # Chesck DAk (i FiGusss) Gohroulad Ghook
AF ganerator AAS SMT-08 OGS GA-Aug-a% din s chedi Qo 13y I s check: Gok- 1k
Mttt Analyasr HP BY 53 UEBF!_IJ{E&E G430 TBOAOT fim bnse chack Oet-18) | s Checks -4
Hama Fuewatian Sinalues
Calirraad iy rsmaa El-Mooug Lnbombory Techracse,
' M— (‘ff-_.\_fa_m-tf
Apperised by Folj Poakovit Tachnical Manags ﬁji_’-' g
|emmedt: Delobar 17, 2003
This rairallan crdificale shall ol ba reproduced axcapt in full withow? swrillen approeal of 198 laboamtong, |

Cpificite Mo DDAEONE-FAZ Corid Papgs i ol B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 56 of 64



FCC ID: AZ489FT7072 / IC: 109U-89FT7072 Report ID: P2786-EME-00016

Calibration Laboratary of H%: §  Schwsizerischer Kaibiardisnst
Schmid & Partner g = C Servies suigss d'élalonnage
Enginaaring AG T Servizio svizzero o Wl
Zoughaussirisss 43, 844 Zurich, Swikzerland ﬁgﬁﬂr\f 5  Bwiss Calitration Service
edig v
Accradied by the Swist Ancredialion Serace [SA5) Aceraditation Mo SCS 108

The Swiss Accreditation Sarvice is one of the signatodas 16 the EA
Multilateral Agisement for the recognéton of ¢olibredion centiticetes

Glossary:

TSL tissue simulating liquid

ConyF sensitivity in TSL f NORM xy,z
MiA not applicakble or not measured

Calibration is Performed According to the Following Standards:

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

b) |EC 62208-1, "Procedure to measure the Specific Absorption Bate (SAR) for hand-held
devices used in close prowimity to the sar (frequency range of 300 MHz to 3 GHz)",
Febmmany 2005

¢} KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

*  Measurament Conditions: Further details are available from the Validation Report at the end
of ihe cerificate. All figures staled in the certificale are valid at the fraquency indicated.

* Anfenna Parameters with TSL. The dipole is mounted with the spacer lo position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
paraliel to the body axis.

* Fead Poinl impedance and Return Loss: These parameters are measured with the dipale
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament al the SMA connector to the feed point. The Return Loss ensuras low
reflected power. No uncerainty required.

* Electrical Delay: One-way delay between the SMA connecior and the antanna feed paint.
No uncertainty reguired,

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

= S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate tha
nominal SAR resull.

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

Cerificale M. D2450V2.782_Oct1 3 PEge 2ol B
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Report ID: P2786-EME-00016

Measurement Conditions
DASY systam canfiguration, as 1ar as niol given en page 1.
DASY Varsion DASYS WS AT
Extrapolation Advanred Extrapolition
Phantom Modular Flat Phsntom
Dhistance Dipole Center - TSL 10 e with Spdeer
Enom Sean Resolution d. dy, dF =5 mm
Frequensy 2450 MMz £ 1 MHz
Head TSL parameters
Thie foffewing parameters and calculations ware apelied,
Temperature Permittivity Conductivity
Maminal Head TSL parameters 220"C 392 1 B0 mbis'm
Meazured Haad TSL parametars {22.0 £ 0.2) "G D06 w6 %% 164 mhao'm = 6§ %
Head TSL temperature change during best =05G —_ -
SAR result with Head TSL
EBAR averaged ovar 1 cm® (1 g) of Head TSL Condifion
SAH maseured 250 W inpul powear 13.4 Wikg
SAH for nominal Head TSL parametars normakzed o 19 53.2 Wikg 2 17.0 % (k=2)
BAR averaged over 100om” (10 g of Head TSL Corudlion
SAR mzsered 250 input o 622 Wika
SAR for nominal Head TSL parsmesers norrmabizec bo 1% 24.8 Wik = 16.5 % (k=2)
Body TSL parameters
The following parameters and caleulations were applied,
Temperaliire Permittivity Conductivity
HNeaningl Body TSL paramaters 2o a2.7 1.85 mhnfm
Measured Body TSL parameters (220 & 0.9] "3 521 8% 2,00 mibafm & 6
Baody TSL temperature change during test < 05"C -
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Conditian
SAR meazured 250 W Tnpad povesr 2.7 Wi
SAH for nominal Body THL parameters neoimalized o 1 500 Wikg = 17.0 % [k=2)
SAR averaged over 10 em” (10 g] of Body TSL condition
SAR mesgsunes 250 W nput povws 5.85 Wikg
SAH tar ngminal Body TSL paramaters natrmaiized 1o 19 23.2 Wikg = 16.5 % (k=2)
Codtilicate Mo D2450V2-700. Qi Page 3of 8
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Appendix
Antenna Parametors with Head TSL

Report ID: P2786-EME-00016

Impadance, franslonmed 1o fead poim

2140 =25 )i

Fedurm Loss

- 209 dB

Antenna Parameters with Body TSL

Impeclancg, wanstarmed o fead point

43800+ 49 )0

Aatum Lioss 272 dB
General Antenna Parameters and Design
| Essctricat Delay (one direction} 1153 ns

Aftar long 1erm use with 100W radiated powsr, only o slight warmeng of the digols near he Tesdpoint can B rieasmed,

Tha dipole 15 macde of standard seminigid coaxil cable. The center condudiar of the feeding line is direcity conmected o the
sepand am of he dipele. The antenna is theralone shorl-cincedtod for DG-signals, On some of the dipales, smail end cags
ara added (o the dpols amms in order 10 improve matching when loaded according to the position a3 explaned in the
Muoasuramant Condilions” pamgragh, The B4R data are not affected by this change. The overs® dipsie length izl

acoordng fo the Standard
Mo exoessive force must De applied to the dipole Bms, bocalss ey might bend o tha sokiered connections nedr the
feedpaint may be demagad,
Additional EUT Data
Manufaciured by SPEAG
Manifaciured on LT

Corthicate No: DR4E0V2-TES Qicdts
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DASY5 Validation Report for Head TSL

Dare: 17.10.2013
Test Laboratory: SPEAG, Furich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - BM: TH2

Communication System: UID 0 - CW; Frequency: 24530 MHz

Medium parameters used: [= 2450 MHgz; o = 1.84 Sim; & = 39.0; p = 1000 kgfm’
Phantom section: Flat Scction

Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASY 52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvFi4.52, 452, 4.52); Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection)}
« Electronics: DAE4 Sna01; Calibeated: 23,04.2013
»  Phantom: Flat Phantom 5.0 (front)y: Type: QDOOOPS0AA; Serial: 1001
o [DASYS2 52871137 SEMCAD X 14.6.1007164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mim, dy=3mm, dz=53mm

Reference Value = 1000 %/fm; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 13.4 Wikg; SAR(10 g) = 6.22 W/kg

Maximum value of SAR (measured) = 17.2 Wikg

-5LED

14,40

0dB = 17.2 Wike = 12.36 dBW/kg

-E4.00

Corificat Mo: DR4E0VE-TRZ_Der 3 Page hof B
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Impedance Measurement Plot for Head T5L
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 782

Communication System: LI 0 - CW; Frequency: 2450 MHz ,
Medium parameters used: = 2450 MHz; o = 2 §/m; g, = 52.1; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANS] Co3. 19-2007)

DASYI2 Configuration:

Probe; ESIDV3 - SN3205; ConvFid.42, 442, 4.42); Calibrated: 28.12.2012;

Sensor-Surface; Jmm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (back); Type: QDODOPSDAA; Serial: 1002
DASYS2 52.8.7(1137); SEMCAD X 14.6.1(7164)

Report ID: P2786-EME-00016

Date: 17.10,2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=53mm
Reference YValue = 94.361 ¥/m; Power Dnft = 0.01 4B
Peak SAR (extrapolated) = 26.6 Wikg

SAR(1 g1 = 12.7 Wikg; SAR(L0 g) = 5.85 Wikg
Muximim value of SAR (megsured) = 16.7 Wike

.50

-14.4n

18.20

24

OdB = 16.7TW/ke = 12.23 dBW/kp

Cerificate Moo D2LE0W2-TE2_Oc13 Page T of &
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Impedance Measurement Plot for Body TSL

17 0ot Zed3 149135130

EHI] 511 1 U F8 HARTEAS 0 w1289 & PRE.IT pH 2 SR AEE BRE MHT
O
" " - ;
D 1 : i
5
Ca [ - =
.I_ 1 g '}'_-"_:l
1 A F F
[ .
h ' B 'i"
e 1 i
16 ~ b
L
Hid _ .
R
CHZ S31 105 AdBSREF -0 o 200 00 pE-S 007 OB 7 4TB.008 B8 HHx

[ = | 2 = =1
= | | |
Hid —- I = -I . {
a— 1 | I (| ) -
ETART I 250,065 BAd MH: STOP I 650,860 A88 Mz
Cerlificate Moo D245002-7A2_Ociia Page Bof &

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 63 of 64



FCC ID: AZ489FT7072 / IC: 109U-89FT7072 Report ID: P2786-EME-00016

Dipole Data

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

Dipole 2450-782 Head Bod
Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured 0 i dB 0 iQ dB
12/10/2013 52.69 5.65 -24.90 48.81 5.00 -25.73
3/20/2015 52.11 4.83 -26.57 48.86 4.84 -26.33

Dipole 450V3 — 1053 not exceeds annual calibration date, therefore validation for impedance and
return loss is not required.
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