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1.0

2.0

3.0

Introduction

Report ID: P3592-EME-00002

This report details the utilization, test setups, test equipments, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number T603 (PMUE4916A). This device is

classified as General Population/Uncontrolled.

FCC SAR Summary

Table 1
Max Calc at Body Max Calc at Face
Eq'é'l‘::;e“t Frequency band (MHz) (Wikg) (Wikg)
1g-SAR 10g-SAR 1g-SAR 10g-SAR

462.5625 — 462.7125 (FRS)

0.65 0.48 0.51 0.37
FRF 462.5500 — 462.7250 (GMRS)

467.5625 - 467.7125 (FRS) 0.43 0.31 0.36 0.26
Simultaneous Results NA NA NA NA

Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

DUT: Device under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

NA: Not Applicable

NiMH: Nickel Metal Hydride

PTT: Push to Talk

SAR: Specific Absorption Rate

TNF: Licensed Non-Broadcast Transmitter Held to Face
FRF: Part 95 Family Radio Face Held Transmitter
FRS: Family Radio Service

GMRS: General Mobile Radio Service

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.
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4.0

5.0

Referenced Standards and Guidelines

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

IEC62209-1 (2005) Procedure to determine the specific absorption rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

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

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

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

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

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

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

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

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

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

IEC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices — Human models, instrumentation, and
procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz).

FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
FCC KDB - 865664 D02 RF Exposure Reporting v01r01
FCC KDB — 447498 D01 General RF Exposure Guidance v05r02

SAR Limits
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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 Devices under Test (DUT)

This portable device operates with analog Frequency Modulation (FM) incorporating
traditional simplex two-way radio transmission protocol. This model’s intended used is 5-5-
90 (5% Transmit, 5% Receive and 90 % Standby); with a maximum transmit duty cycle of
50%.

The model represented under this filling with a fixed antenna and cover both GMRS and
FRS band.

Table 3 below summarizes the bands and maximum output powers. Maximum output
powers are defined as upper limit of the production line final test station.

Table 3
Band (MHz) Duty Cycle Max Power

(%) W)
462.5625 — 462.7125 (FRS) %5() 05
467.5625 — 467.7125 (FRS) :
462.5500 — 462.7250 (GMRS) *50 2.0
Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 2.5cm from the
mouth, and “at the body”” by means of the offered body worn accessories. Body worn audio
and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio.
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Report ID: P3592-EME-00002

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 section 4.0 to assess compliance of this device. The following sections identify the test
criteria and details for each accessory category.
7.1 Antenna
Only one fixed antenna offered with this product. The table below lists its
description.
Table 4
Selected
Antenna Models Description for test Tested
EAN.144F.823RA1 | Fixed, 100-500 MHz , ¥4 Wave, 0 dBd Yes Yes
7.2 Batteries
There are optional batteries offered for this product. The Table below lists their
descriptions.
Table 5
Battery Models Description Selected Tested Comments
for test
3xAA NiMH Rechargeable Battery Pack
KEBT-1300 1300 mAh Yes Yes
PMNN4477A 3xAA NiMH Rechargeable Battery Pack Yes Yes Default Battery
800 mAh
AA Alkaline 3xAA Alkaline individual batteries Yes Yes
7.3 Body worn Accessory
There is one body worn offered for this product. The table below lists its
description.
Table 6
Body worn .. Selected
Models Description for test Tested Comments
PMLN7240A T400 series Whistle belt clip Yes Yes

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16
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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 Acc. Selected for
Models Description test Tested Comments
53724B Remote Speaker Microphone Yes Yes |Default Audio
53725B Headset w/Swivel Boom Microphone Yes Yes [With VOX feature
PMLN7251A Earbud with PTT Microphone Yes Yes
Wired PTT button + Headset with Boom .

GU7140A Microphone Bundle(56320B) Yes Yes [Tested with 56320B
56320B Earpiece w/Boom Microphone Yes Yes |[Tested with GU7140A
53727B Earbud W/Push-to-Talk Microphone Yes Yes

GU6970A Electronic Earmuff Yes Yes

GU6987A Electronic Earmuff No No By similarity to GU6970A

GU6953A Isolation Earmuff No No |By similarity to GU6970A

GU6443A Surveillance Headset No No By similarity to 53727B
53728A Flexible Ear Receiver No No |Receive only

8.0  Description of Test System
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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 DAEA4 f;;ig
SPEAG DASY 5

The DASYS5™ gystem is operated per the instructions in the DASYS5S™ 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.

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=3-5, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA Lo SETT;;gZ;I (_ | Human Model | 2™ | Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=4+-1, 1 600x400x190
Loss Tangent =
<0.05
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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 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
Ingredients Head | Body
Sugar 56.00 | 46.50

Diacetin 0 0
De ionized —Water | 39.10 | 50.53
Salt 3.80 1.87
HEC 1.00 1.00
Bact. 0.10 0.10
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9.0 Additional Test Equipment

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

Table 11
Model Calibration Due
Equipment Type Number Serial Number Calibration Date Date

Speag Probe ES3DV3 3122 6/19/2015 6/19/2016
Speag DAE DAE4 1488 7/14/2015 7/14/2016
Signal Generator E4438C MY47272101 8/12/2014 8/12/2016
Power Meter E4418B MY45100911 5/29/2015 5/29/2017

Power Sensor 8481B SG41090258 6/3/2015 6/3/2016
Power Meter E4419B MY40330364 5/29/2015 5/29/2017

Power Sensor 8482B 3318A07392 6/3/2015 6/3/2016
Bi-directional Coupler 3020A 41935 8/27/2015 8/27/2016

Amplifier 10W1000C 312859 CNR CNR

Power Meter E4416A MY50001037 2/16/2015 2/16/2016
Power Sensor N8481B MY51450002 2/23/2015 2/23/2016
Thermometer HH806AU 080307 11/12/2014 11/12/2015
Dickson Temperature Recorder TM320 12253047 11/11/2014 11/11/2015
Temperature Probe 80PK-22 8766 8/21/2015 8/21/2016
Thermometer DTM300 3257 8/28/2015 8/28/2016
Dielectric Assessment Kit DAK-12 1069 5/12/2015 5/12/2016

Network Analyzer E5071B MY42403218 8/4/2015 8/4/2016
Speag Dipole D450V3 1053 3/17/2015 3/17/2017
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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 A GRS BTG Validation
Dates Point SN Parameters
o | € Sensitivity | Linearity | Isotropy
CW
08/25/2015 Body 450 3122 0.91 54.8 Pass Pass Pass
08/26/2015 Head 450 091 439 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)
1.19 4.76 10/21/2015
1.17 4.68 10/22/2015
FCC Body 4.41 +/-10%

3122 SPRAG DI0V3/ 1.21 4.84 10/25/2015
1.19 4.76 10/26/2015
IEEE/IEC Head 4.45 +/-10% 1.16 4.64 10/26/2015*

* System verification covered for next test day (within 24 hours)
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10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.
Table 14
e Dielectric A Dielectric
Fr((le\(/][lll_;:zn)cy Tissue Type gg:deutc(té‘;:g Constant ?v([)::suc(tsl;;l;)y Constant Tested Date
g Target ) Meas.
0.91 54.60 10/21/2015
0.94 56.7 0.89 54.90 10/22/2015
450 FCC Body (0.89-0.99) (53.9-59.5) 0.90 54.70 10/25/2015
0.91 54.70 10/26/2015
IEEE/IEC 0.87 43.5
450 Head (0.83-0.91) (41.3-45.7) 0.83 43.70 10/26/2015
0.92 54.4 10/21/2015
463 FCC Bod 0.94 26.6 0.90 54.7 10/22/2015
o4y (0.89-0.99) (53.8-59.5) ' :
0.92 54.5 10/26/2015
IEEE/IEC 0.87 43.4
463 Head (0.83-091) (41.3-45.6) 0.84 43.5 10/26/2015
0.91 54.6 10/22/2015
468 FCC Body 0.94 36.6
(0.89-0.99) | (53.8-59.5) 0.92 54.4 10/25/2015
IEEE/IEC 0.87 43.4
468 Head 0.83-091) (41.2-45.6) 0.84 434 10/27/2015
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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
- 18— 25 °C Range: 20.3 — 023.2"C
Ambient Temperature Avg.22.0 °C
NA Range: 19.7 -20.7°C
Tissue Temperature 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
Maximum distance from closest measurement point
ximun . P 5+1mm Y-5:In(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° 200+ 1°

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

2-3GHz:<12mm |4-6GHz: <10mm
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.

12.3 DUT Positioning Procedures

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

12.3.1 Body

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

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front sides 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 '°

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.

12.6 DUT Test Plan

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

13.1 Assessments at the Body for FRS band (467.5625 -467.7125 MHz)
Assessment at the Body were done using AA Alkaline battery, PMNN4477A and
KEBT-1300 NiMH rechargeable battery pack (refer to Exhibit 7B for batteries
illustration). The batteries were used during conducted power measurements for all
test channels within FCC allocated frequency range (467.5625 -467.7125 MHz)
which are listed in Table 17.
Table 17
AA Alkaline PMNN4477A KEBT-1300
Test Freq (MHz)
Power (W) Power (W) Power (W)
467.6375 0.48 0.39 0.40
Assessments at the Body with Body worn PMLN7240A
Assessment of the fixed antenna with offered batteries, body worn and audio
accessories were performed. Testing of additional channels was not required per
KDB 447498. SAR plots of the highest results per Table 18 (bolded) are presented in
Appendix E.
Table 18
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq . 1g- 10g- | Calc. ]
Antenna Battery Accessory Accessory (MHz) f‘v‘v,;' ]()dr];f)t SAR | SAR |1g-SAR ;?;gR LTI
Wikg) | (W/kg) | (W/
(Wikg) | (W/kg)| (WIke) | wn o
. KKL-AB-
Fixed PMNN4477A | PMLN7240A 53724B 467.6375 | 0.39 |-0.45| 0.58 | 0.42 | 041 | 0.30 151022.07
Assessment of Additional Batteries
. . KKL-AB-
Fixed 3x AA Alkaline | PMLN7240A 53724B 467.6375 | 0.48 [-0.90 | 0.66 | 0.49 | 043 | 031 151022-09
. KKL-AB-
Fixed KEBT-1300 | PMLN7240A 53724B 467.6375 | 0.40 |-0.47| 0.61 | 045 | 042 | 031 151025.02
Assessment of Additional Audio Accessories
Fixed 3x AA Alkaline | PMLN7240A |  GU6970A | 467.6375 | 0.48 |-0.53| 0.60 | 0.44 | 036 | 0.26 II 531102'2]35
: . KKL-AB-
Fixed 3x AA Alkaline | PMLN7240A 537278 467.6375 | 0.48 |-0.84 | 0.57 | 042 | 036 | 027 151025.04
. . GU7140A KKL-AB-
Fixed 3x AA Alkaline | PMLN7240A | = o0 o | 467.6375 | 0.48 | 0.84 | 0.60 | 044 | 038 | 0.28 151025.05
Fixed 3x AA Alkaline | PMLN7240A | PMLN7251A | 467.6375 | 0.48 |-0.83| 0.46 | 033 | 029 | 021 II sulloz_éléé
. . KKL-AB-
Fixed 3x AA Alkaline | PMLN7240A 53725B 467.6375 | 0.48 [-0.90 | 0.58 | 0.43 | 038 | 0.8 151025.07
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13.2  Assessment at the Body for GMRS band (462.5500 — 462.7250 MHz) and FRS
band (462.5625 — 462.7125 MHz)
Assessment at the Body were done on GMRS band as the transmit power for GMRS
band higher compare to FRS band. AA Alkaline battery, PMNN4477A and KEBT-
1300 NiMH rechargeable battery pack (refer to Exhibit 7B for batteries illustration).
were used during conducted power measurements for all test channels within FCC
allocated frequency range (462.5500 — 462.7250 MHz and 462.5625 — 462.7125
MHz) which are listed in Table 19.
Table 19
AA Alkaline PMNN4477A KEBT-1300
Test Freq (MHz)
Power (W) Power (W) Power (W)
462.6375 1.88 1.70 1.66
Assessments at the Body with Body worn PMLN7240A
Assessment of the fixed antenna with offered batteries, body worn and audio
accessories were performed. Testing of additional channels was not required per
KDB 447498. SAR plots of the highest results per Table 20 (bolded) are presented in
Appendix E.
Table 20
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq . 1g- 10g- | Calc.
Antenna Battery Accessory Accessory (MHz) t"v‘v,;' ]()dr];f)t SAR | SAR |1g-SAR ;?;gli LTI

Wikg) | (W/kg) | (W/

(Wikg) | (W/kg)| (WIke) | wno)

. KKL-AB-
Fixed PMNN4477A | PMLN7240A 53724B 462.6375 | 1.70 [ -0.46 | 0.90 | 0.67 | 059 | 043 15102103
Assessment of Additional Batteries
. . KKL-AB-
Fixed 3xAA Alkaline | PMLN7240A 53724B 462.6375 | 1.88 |-1.05| 0.96 | 0.71 | 0.65 | 0.48 151001.05
Fixed KEBT-1300 | PMLN7240A 53724B 462.6375 | 1.66 |-035| 0.92 | 0.68 | 0.60 | 045 E%z_[f;é
Assessment of Additional Audio Accessories
Fixed 3XAA Alkaline | PMLN7240A | GU6970A | 462.6375 | 1.88 [-0.94| 0.84 | 0.62 | 056 | 0.41 E%ﬁ_%é
Fixed 3xAA Alkaline | PMLN7240A 53727B 462.6375 | 1.88 |-0.87| 0.78 | 0.57 | 051 | 037 E%i?_%é
. . GU7140A KKL-AB-
Fixed 3XAA Alkaline | PMLN7240A |~/ o | 462.6375 | 1.88 |-0.91 | 0.86 | 0.64 | 0.57 | 0.42 15102904
Fixed 3XAA Alkaline | PMLN7240A | PMLN7251A | 462.6375 | 1.88 [-0.88 | 0.86 | 0.64 | 0.56 | 0.41 E%ﬁ_%g
Fixed 3xAA Alkaline | PMLN7240A 53725B 462.6375 | 1.88 |-1.02| 0.80 | 0.59 | 0.54 | 0.39 E%ﬁ_%é
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13.3 Assessment at the Face for FRS band (467.5625 -467.7125 MHz)

Assessment at the Face were done using AA Alkaline battery, PMNN4477A and

KEBT-1300 NiMH rechargeable battery pack (refer to Exhibit 7B for batteries

illustration). The batteries were used during conducted power measurements for all

test channels within FCC allocated frequency range (467.5625 -467.7125 MHz)

which are listed in Table 21.

Table 21
AA Alkaline PMNN4477A KEBT-1300
Test Freq (MHz)
Power (W) Power (W) Power (W)
467.6375 0.48 0.39 0.40

Assessment of fix antenna with offered batteries with front of DUT positioned 2.5cm

facing phantom was performed. SAR plots of the highest results per Table 22

(bolded) are presented in Appendix E.

Table 22
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq . 1g- 10g- | Calc.
Antenna Battery Accessory Accessory (MHz) f‘v‘v,;' ]()dr];f)t SAR | SAR |1g-SAR ;?;gli LTI
(Wike) | (W/kg)| (WIke) | wnor
Fixed PMNN4477A None None 467.6375 | 0.39 |-0.40 | 0.47 | 035 | 034 | 025 Klg‘ogl;?f
Assessment of Additional Batteries

Fixed 3xAA Alkaline None None 467.6375 | 0.48 |-0.81| 052 | 038 | 033 | 0.24 I?ﬁ‘og‘?(ég
Fixed KEBT-1300 None None 467.6375 | 0.40 |-0.57| 0.51 | 037 | 036 | 0.26 KI%O?;?;
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13.4 Assessment at the Face for GMRS band (462.5500 — 462.7250 MHz) and FRS

band (462.5625 — 462.7125 MHz)

Assessment at the Face were done on GMRS band as the transmit power for GMRS

band higher compare to FRS band. AA Alkaline battery, PMNN4477A and KEBT-

1300 NiMH rechargeable battery pack (refer to Exhibit 7B for batteries illustration).

were used during conducted power measurements for all test channels within FCC

allocated frequency range (462.5500 — 462.7250 MHz and 462.5625 — 462.7125

MHz) which are listed in Table 23.

Table 23
AA Alkaline PMNN4477A KEBT-1300
Test Freq (MHz)
Power (W) Power (W) Power (W)
462.6375 1.88 1.70 1.66

Assessment of fix antenna with offered batteries with front of DUT positioned 2.5cm

facing phantom was performed. SAR plots of the highest results per Table 24

(bolded) are presented in Appendix E.

Table 24
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq . 1g- 10g- | Calc.
Antenna Battery Accessory Accessory (MHz) f‘v‘v,;' ]()dr];f)t SAR | SAR |1g-SAR ;?;gli LTI
(Wike) | (W/kg)| (WIke) | wnor
Fixed PMNN4477A None None 462.6375 | 1.70 [ -0.41| 0.71 | 052 | 046 | 033 %%61;‘2_(5]75'
Assessment of Additional Batteries

Fixed 3xAA Alkaline None None 462.6375 | 1.88 |-0.72| 0.74 | 0.54 | 047 | 034 KI%('E?_%S'
Fixed KEBT-1300 None None 462.6375 | 1.66 |-0.53| 0.75 | 0.54 | 051 | 0.37 I?%{E?_%E'

13.5 Assessment for Industry Canada

Additional tests were not required for Industry Canada frequency range as testing
performed is in compliance with Industry Canada frequency range.
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13.6 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASY5™ coarse and zoom scans.
Note that the shortened scan represents the zoom scan performance result; this is
obtained by first running a coarse scan to find the peak area and then, using a newly
charged battery, a zoom scan only was performed. The results of the shortened cube
scan presented in Appendix D demonstrate that the scaling methodology used to
determine the calculated SAR results presented herein are valid. The SAR result
from the Table below is provided in Appendix F.

Table 25
Max | Max
Cable Test | Init |SAR Mlezts. D;[gaf. Calc. | Calc.
Antenna Battery Carry Accessory Accessory Freq |Pwr |Drift SER S AgR 1g- 10g- Run#

KKL-AB-

Fixed 3xAA Alkaline| PMLN7240A 53724B |462.6375|1.88 [-0.54| 0.87 | 0.64 0.53 0.39 151026-05

14.0 Simultaneous Transmission Exclusion for BT

Not applicable.

15.0 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 26

Max Calc at Body Max Calc at Face

Designator Frequency band (MHz) (Wik) (W/kg)

1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR

462.5625 — 462.7125 (FRS)
FCC / 0.65 0.48 0.51 0.37
462.5500 — 462.7250 (GMRS)
Industry Canada

467.5625 - 467.7125 (FRS) 0.43 0.31 0.36 0.26

The test results clearly demonstrate compliance with General Population / Uncontrolled RF
Exposure limits of 1.6 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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16.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 0.8 W/kg (General Population / Uncontrolled).

17.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value General Population exposure is less than 1.5W/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 )
Axial Isotropy E2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 )
Hemispherical Isotropy E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

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

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

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

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

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

(95% CONFIDENCE LEVEL) k=2 23 22

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

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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Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E2.2 4.7 R 1.73 1 1 2.7 2.7 S
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o0
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 S
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 S
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 S
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 S
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 S
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 S
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8,E4.2 2.0 R 1.73 1 1 1.2 1.2 ©
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 ©
Liquid Conductivity (measurement) E33 3.3 R 1.73 0.64 | 043 1.2 0.8 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 | 049 | 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 o0
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

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

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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ay |EEE S 1528-2093, "[EEE Recommended Practics for Delermining the Peak Spatial-Averaged Speclfic
Absarption Rate (3AR] In the Human Head from Wirdless Communications Devices: Measorement
Technigues”, June 2013
by IEC 622091, "Procedura to measure the Specific Absorption Rate (SAR) for nand-held devices used in closa
proximity bo the ear (frequency range of 300 MHz to 3 GHz), Felwary 2005

Methods Applied and Interpretation of Parameters:
= WOy 2 Assessed for E-finld polanzation & =0 (f < 800 MHz in TEM-cell; f > 1800 MHz, R22 wavegiide).
MORM:x,y,z ara only intermediate values, | e, the uncertainties of NORMx, v,z does not affect the E'-fisld
uncerizinty inside TEL (see below Conu).

o NORM{EEx ez = NORMx y.z * frequency_response (see Frequency Response Char). This Bnesrization s
mplementad n DASY4 sofiware versions [ater than 4,2, The uncadalnty of the frequency responsa is included
in the stated uncertainty of Cony.

#  DCPx vz DCP are pumerical linearization parameters asseased Gased on Ihe data of powet swaap with CW
signal {no uncartamty required). DCP dees not depend on frequancy nor mediz,

»  PAR; PAR s Ihe Peak o Average Ratio that is not calibratad but determined based on the signal
charactaristica

AN E Bx bk Caged) Do w2 VRS yzl A, B, €, D are numerical linearzation parameters assessed bazsod on
th data of powar sweap for specific modulation signal. The parameters do not depend on reguency noe
miedia, VR iz the maximum calibration range expressed in RMS volage across the dinds.

*  ConvF and Bourdany Efed! Parameters: Assessed m fiat phantam using E-field {or Temparature Transtsr
Standard for £ < 800 MHz) and inside waveguide wsing analytical field distrbutions based on power
mgrsurgrmients for f = 200 MHZ The same setups ave used for assessment of the paramaters applad for
boundary compansation (alpha, depth) of which typical uncertainty valuss ame given, These parameters are
used in DASY4 softwars o improve probe aceurasy close o the bondary. The sensitivily in TSL corresponds
to NORMx.y.z * Convi wheseby the uncertzinty correapoands to that given for ConvF. A fraguency depandent
ConvF is used in DASY version 4.4 and baghar which allows extending the validity from £ 50 MHz to 2 1040
Mz,

«  Sphencal isolrooy (30 devighion from izoiony): in a field of low gradients realized using a fiat chantom
exposed by a patch antenna,

*  Sangor Offset Tha sansor offsat comesponds o the offset of vifual measursment cenlar fom e probe fip
(on probe axis), N tolerance required,

&  Connoctor Angle: The angle is assested using the information gained by determining the NOSME (no
umcertainty requirad),

Corfficate No! EB3-3132 15 Page 20712
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ES30va - SME1ze Jurw 18, 2015

Probe ES3DV3

SN:3122

Manufactured:  July 11, 2006
Calibrated: June 19, 2015

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASYZ systeml)

Cerificate Mo, ES3-3128_Juni1b Page 3of 12
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ESADNE— She3122 Jona 19, 7015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122
Basic Calibration Paramaters

Sansor & Sensar ¥ Sonsor 2 Uno (k=3)
Merm hvivim” 1.34 1.22 142 =101 %
DCP imV) 1928 105.7 1010 |
Modulation Calibration Parameters
v} Commuinmication System Name A 8 C o VR Unc-
dé | dBvuy dB my {k=2)
] oW X 0.0 0.4 11 000 | 2087 | &30%
T 53+ 0.a 1.0 2025
2 04 (1. 1.0 2004
1[:&'“5@1_ GEM-FOD {TDRA, GMEK) x| 274 T 2748 3% | 73 | 225%
T ] 256 irm 1475
Z 26,04 jo g 281 137.2
gl:liﬁﬂ- GPRE-FOD [TOMA, GMSK, TH &) x | ares 1000 282 85T | 1433 | £25%
ki 2056 4 281 1457
£ 2387 a3 2840 131.5 |
Ela.tgqﬂ GPRE-FOD (TOMA, GMEK, TN 0-1) X | a4 R 251 B.848 1188 | £1.8%
X 41, B oG 251 148.5
Z | 241 | 948 | zas 137.4
10026- | EDGE-FOD (TOMA, BPSH. TN 0) ¥ [ 1371 | mar | 386 | 1282 | 845 | 27
DAR
b4 1575 e 8.3 9_}3
rd 1228 =18 34.9 B7.D
10028= EOGE-FDG (TOA, BRSE, TH 2-1) x® 15.493 ad B 326 4 55 121,32 258
| DAE
¥ | daaz 288 34.3 1472
x| 900 o0.E 343 1354
Illl!::g?- GPRS-FO0 [TOMA, GRSK, TN 8-1-2) ¥ 5758 i+ I 233 480 1325 1.0 %
¥ | B4 R.E 236 131.7
Z2 | s any 238 1227
‘IDﬂﬁlE& GPHRES-FOD (TOMA, GRMSK, Th 0-1-2-3) ¥ w280 a0 8 228 a.55 1385 3%
i i A5 8.6 24 13685
£ Ba.57 Gaa 11.@_ 128:1
m}'& EDGE-FOD {TOM& BPSE, TH 0-1-2) X BT a0 il B g TR 1379 2%
¥ 15.76 G494 330 15345
Z | 1507 83.3 305 126.4
10035 COMAZD0D (1xRTT. REC1) X 450 BE.A 180 45T 1447 12 %
Cig
i 448 67,3 12.3 1452
_____ P Z 4 65 8.0 185 1380
I'I}Iigﬁl- EDGE-FOD [TOMA,: 3PEK, TN 0-1-2-3) 'y 1414 1.7 .2 B.52 1421 1.9 %
ki 16,83 a4 AT 14712
Z | 1143 7.2 7.3 138
'1:?:‘;31- COMA2000 (1R T T, RiGS) X B G54 182 fi8- 138.0 =0T %
b EEL GE.4 18.6 1387
2 EN B5.0 176 1318
Ceptificale Mo, ES5-3122_Jun1s Page 4of 12
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ESI0N3- SNE1EE Jumi 15, 2015
E&Eém- GPRSFOD (TOMA. GMSK, T 0-4) ® 42,71 90 R | [ 147.2 1,05
¥ | 3g29 el 62 | 1184
Z | 4nas | 907 | 264 | 1354 =
gqlt:g— EDGE-FOD (TOMA, BPSK, TN 0-4) X ing2 6.0 79,5 | 855 o8 0%
¥ | 1583 a7 2 = I 66
. ~ z | 1009 853 ZE3 | g1
ﬂ%m COMAMNN0, RC1, S055, Full Roks I x| 446 BT 108 I a9 | 1431 | 8%
| ¥ | aan #75 8o | 1438
| 2| 445 &0 179 | 134.7
;ﬁ;*l- COMAZI00, RC3, S055, Full Fate ¥ | 383 a8 2 18 346 | 13TE | WOT %
| ¥ | 389 6.5 187 1382
| Z | 340 650 173 1303
.:fﬂm- COMAZIDG, RC3, SOA2, Full Rals x| a=s o) 182 339 | 1878 | 7%
K 365 87 1 188 1378
| Z.| 339 653 175 130.2
lﬁﬂ&l— COMAZIDD, RC3, SO5, Full Rata » R fii 4 18.3 3,50 1374 HLT o
¥ | 3&7 6558 187 15E.4
i q45 B 173 130.3
lﬁﬁ COMAZDD0, RCY, 807, 1Al Rate 250, | % | 14.18 891 30 | 1249 | 033 | £E%
¥ {973 o) 39 102.8
Z | 1430 o0f 350 g4 7
m?& COMAZDON (1.Ev-D0, How. B) % | 483 BT 178 378 | 121A | Ha
¥ 464 BT 4 184 1877
| 457 k) 17.8 1423
mam- COMAZOD0 | 12EV-00, Rev. Al x| a7s 877 184 | 347 | 1498 | o7 %
Y | 4™ B33 188 1488
Z | a41 5 6 177 140.6
10406- | COMAZ000, FCE, 8052, SCHD, Ful % | &i8 8T R 184 670 | 3R | #132%
Al Fila
¥ 823 B4 195 1327
Z 618 &8 1 181 1483
The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a nommal distribution corresponds to a coverage
probability of approximately 85%.

:Tlm uniertanies af MomA_Y .2 oo nol aflect the EXfield uoersiny insce TS0 dses Pages & and 7)

humesical inesrzation parmmeter uncertsny fal requred
:L:l‘mu mrlﬂ.illljrh deeirmned Sing the max, davation from i ninar response apoting reciargular disliution end is expmssad far the g of e
wmkd valum

 Cenlibeate Mo: ES3-3122_ Junis Page 5of 12
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ESIDVI- ShE312E dung 13, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity | Depth® | Unct
fiMH2)® | Pormittivity” 5m)" ConvF X | ComyF Y | ConvFZ | Alpha®™ | (mm) (k=2 |
150 523 0.76 T.00 7.00 TOO | 008 | 120 | £133%
a3 453 a7 673 .74 .79 015 .20 t135%
450 435 087 B.79 B.78 B7E | 021 | 130 | x133%
750 418 .59 6,36 6,38 B39 | 033 | 176 | 130%
Al 415 0.ar B.02 B.02 .02 BA6 | 151 | £120%
1810 40.0 140 5.07 5.07 507 | 058 | 140 | £120%
1900 400 140 502 | 502 502 | 080 | 118 | 3120%
450 39.2 1.80 4.48 4,48 446 | 080 | 131 | £120%

= Frequency validily sbave 300 MHz o6 + 100 M only appies for DASY w4 and fighsr (s8e Pags 2), sbe 1 & rasticted to = 50 MKz, The
uncariainty & the AEE of the ConvF uncertaimty et caliomaticn freduengy atd lw ufdartainly for B indaisd requency band. Fraguesncy vidily
b 300 Wiz |5 £ 10, 2640, 50 and 10 Wiz for GoeF aesessmients aF 30 64, 125, 150 and 220 Mee teepecihaly. Sbove 5 GHa frmguersy
villidily con be pabendad b2« 1190 MHz.
F g Treduencies belm 3 GHL the-vabdiy af lesos peramebors {c and « | can be melomd fo 2 T0% I Sguid compermation Tommuta 1s soplied
migasirad S4R values, Al fmcuences above 3 BHz, the vafidity of lissue paramalens (= antl o} is resticled o+ 536, The uncertainty is tha B55 ol
!.LhﬂmuF uncestairy for indecaind farget issus paramales

Aipha/Ceplh aro datermined durng calibrtion, SPEAD warraris Hal the remaining daviation dis o Bie Boandany effect after compensation
ahwys e dhan & 1% for frequencies. bolow 3 'GH and belte = 2% for frequencies befwesai 3-8 GHz #t any distanse lasger than ha tha prabatip
iamseles froim (e beundary.

Cartificate No: ES3-3122_Jm 16 Page &aof 12
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ESE0AG= SN:O122 June 19, A1

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Calibration Parameter Determined in Body Tissua Simulating Media

F (MHz) © my' cﬁ?#m':;w ConwFX | ConvFY | ConvFZ | Alpha® TE-;E_ __Lq_:_%—_
160 f1.8 0,50 658 .55 5,58 0406 1.20 +13.3%
300 58.2 0.92 871 671 671 042 | 430 | £133% |
450 56.7 0.54 578 §.78 B.78 015 | 130 | s133%
750 555 0.96 8.06 .05 5.06 055 | 138 | +120%
2003 540 1.06 5.58 5,85 5.58 0.46 145 | £120%
1810 53.3 152 4,74 4.74 4.74 0.38 185 | +120%
1800 53.3 1.52 453 463 4,63 043 | 178 | $120%

2450 527 1.95 4.28 428 4,28 050 | 120 | £12.0%

© Frequency walidity aberee 300 MHz of £ 100 Mz anly applias ine DASY w4 ani mgher (see Pags 3), gee & & festrbiod o+ 50 Hz. Tha
urcaitalnty 4 e R3S of the ComeF uncerairty ot calbration fregquency and iha unceetainty for the indicated frequency band. Froaquancy valiity
edicra 300 WH2 15 £ 10, 25 £0. 50 and 70 MHz for GoriF aesemsmarts at 30, 64, 126 150 End Z20 MH2 respactivily. Above & GHz frequency
validiy con be exonded o = 110 MHz:

A frzquencics bolow 3 Gl the valdty of DEsue Paremetens {x 8 m) can ba falaxes b & W 1 Mg cornpesreation foomada is appled ba
gl SAF valuss. A freguencies above & GHz, the vorldhy of fissde paramalens (e and o) i reabiched o 5. The uncertamy s1hs RSS of
I Cormd uncemrty for indicaied anget lissue paremrers.

% mlpnadUepih an detamingd duing calibration. SPEAS wararts thal this mmalning devialion dos Lo e boandery sfec sfer sompensation &

vy lese e = 1% tor reguencies below. 3 GHz ani ek = 2% for raguancies Batwaen 3-6 GHE sl iy Bisianes lirger than half the prate fip
cimaner fram the boundary,

Cerlificaie MNa: ES3-3122_Junis Pege Tof 12
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ES30VE- SN3T122

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: RZ2)

Report ID: P3592-EME-00002

June1%, 2015
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0 500 1000 1500 2000 2500 3000

t [MHz}

Uncertalnty of Frequency Response of E<field: £ 6.3% (k=2)

Corfficats No; ES33122_Jun &

Page 8 of 12
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ESIOVI- SM322 Juma 18, 25

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22

W [
% W = " R -
18 = ‘-]': I.}':'. & u?";aa o i - ; :_El:ﬂl, 5 II_E.IH .|;|
- &
Fr 3 11 o 3
g . i 2 Fa ] .
» L LN s L] []
Tal X F Tol x ¥ Z
g [ |
T nu-:l-—i —'-H--—n-: - A Bt il ""l'": o e SRR -l:i:'f.‘l'"i* -
|E - ! i | 5
| 5-5- i : ....
i i | I — 1 1 L1 | I | i ; i i i ! i i i i i 1 |
-'Igl.'l 'Il!'IIJ- -..':ITI I.JI ﬂ} 111} ﬂ.ﬂ
oo Fod ] S
[ " : &
10‘3’?1'}-:: mﬁlﬂ ~.a.ﬁmluz :sdrn'm
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
Cartificate Mo: E53-3122_Jun1s Page 3 of 12
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ES3D0V3- Sh:3122

Dynamic Range f(SAR}caq)
(TEM cell , fova= 1900 MHz)

Report ID: P3592-EME-00002

Junmie 18, 2015

g

Input Signal [uV]

S R
= 0 i

L '.i 1 Bl

- 108 ] 102
_* |

rol cornpansatad ooMmbensates

Uncertainty of Linearity Assessment: + 0.6% [k=2)

102

Cartificale No, ES3-3122_Jun15 Page 10 of 12
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ES30V3- SN:3122 June 18, 2015

Conversion Factor Assessment

f = 900 MHZ WGELS RS (H_comF) f'= 1810 MHz, WGLS R22 (H_convF)
— o
| "
!!-[
3 o , g ‘
g !h:- i E 18
§ | 3 A
i i+
an+- —_— P e ‘ h 1] . L il —r
a L :Ifr-l & ER] @ 4 L] 15 ::;n] = ] L] ™
llﬂ.ﬁ!ll -m-u-i liﬁuﬂ I'-_-L.-lld
Deviation from Isotropy in Liquid
Error {4, 8), f = 300 MHz

-0 08 086 04 02 00 02 04 06 08 10
Uncertainty of Spherical lzsotropy Assessment: & 2.6% (k=2)

Cerlifeate Mo ES3-3122_Junis Page 11 of12
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ES30VE- 3N:3122 Juns 1, HHG

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Dther Probe Parameters

Sersar Arangement Triangusar |
Cannector Angle [} ' 24.1
Mechanical Susface Detection Mode enahled |
Optical Surface Detection Mode disailed
Frobe Cvarall Length 337 mm
Probe Bordy Diameter I 10 mm
Tip Leagth 10 mm
Tig Chameter 4 mm
Frobe Tip to Sensar X Calibration Poind 7 mam |
Probe Tip o Sensor Y Callbration Poind 2 am
| Prebe Tip o Sonsar Z Calibration Point 2 mm
Recomended Measurement Cistance from Suriace 3 mm
Cértiheabe i ES3-3122_Junh Pasger 12°0f 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 38 of 48



FCC ID: AZ489FT4927 / IC: 109U-89FT4927 Report ID: P3592-EME-00002

Appendix C
Dipole Calibration Certificates

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 39 of 48



FCC ID: AZ489FT4927 / IC: 109U-89FT4927 Report ID: P3592-EME-00002

Cﬂmll:'ﬂtlﬂl'l Lﬂbﬂl"ﬂtﬂf}' of -..‘:.\_":-kl:’ﬂ_?‘} Schweizerisaher Kol brsrdens]

Sl:hml_d & Partner m ¢ Servios sulsse détatonnaga
Engineering AG e Sarvizio svizzera o taraturn

Zeughausstrasse 43, B004 Zurich, Switeeriant % *,_ﬁ“;s S Swis 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

el D450W3 - BN 1053

Agoreditation Mo SCS 07108

Certificate No: D450V3-1053_Mar1s

. Cafbration procackureis)

A CAL-15v8
Calibration procedure for dipole validation kits below 700 MHz

Caliteiglian tsy: 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.

Priniry Standands o] Cal Date [Conilicaty M) Schthiled Cadbralion
Power meter E44 188 GB41295374 DA-Ape-14 (M0, 21 7-0180 1) npr-16
Pawer sanmay Ed4124 MY 14 980ET 03F-Agr14 (Mo, 2370187 1) far-15
Fietorance 308 alangin SN Bh0ed {30 03-Agr-14 Mo, 2975 5) fpr-15
Retarance 20 db Atkenuatad Gh; BE0GE {20k) 03-Apr-14 (Mo, 217-01218) 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
Masne Furicliim Sigidlure
Cekratéd by Jrion Kassran Listboratony Tech —
ty Techricaan_— f L &
Appicved by Kirtln Prkowic Taichnical Marager

gf?’“

lssusd: 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

AT Mar 2845 10344158

CHI 81t 1 U Fs SR 6 -24633 % 16239 pF 458,080 208 HHz
4 o
D&l
rl f
Ca |
|_4
| |
1
et
1E|B
¥
Hid T :
CHZ 514 106 3 dB/REF -28 dR H-ZIMERAE 4 Mz
& ]
=
—_—, + — .f,—-‘""-

O i s 73 M

] ) 4| |
i | | :
i . v \ S— |
Hld : : —— | .
STRRT 250.060 668 Hiiz STOP €50.000 DEORIG
Cerdilicate No: 450031053 Mari5 Page G ol B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 45 of 48



FCC ID: AZ489FT4927 / IC: 109U-89FT4927 Report ID: P3592-EME-00002

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: P3592-EME-00002
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Dipole Data

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

Dipole D450V 3 (serial number 1053) do not exceed annual calibration date, therefore further
justification and validation for impedance and return loss are not required.
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