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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 AAH87JDF9JA2AN (PMUD3484A). This
device is classified as Occupational/Controlled.

2.0 FCC SAR Summary

Table 1

Max Calc at | Max Calc at
Frequency band | Body (W/kg) | Face (W/kg)
(MHz)

Equipment Class

1g-SAR 1g-SAR

150.8-173.4MHz
TNF (LMR) 0.92 0.82

3.0 Abbreviations / Definitions

CNR: Calibration Not Required
CW: Continuous Wave

DUT: Device Under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

LMR: Land Mobile Radio

NA: Not Applicable

PTT: Push to Talk

RSM: Remote Speaker Microphone
SAR: Specific Absorption Rate
TDMA: Time Division Multiple Access

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 Referenced Standards and Guidelines

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

e [EC62209-1 (2016) Procedure to determine the specific absorption rate (SAR) for hand-
held devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

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

e |EEE 1528 (2013), 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-lonizing 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 RSS-102 (Issue 5) — Radio Frequency (RF) Exposure Compliance of Radio-communication
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
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz).

e FCC KDB - 643646 D01 SAR Test for PTT Radios v01r03

e FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
e FCC KDB - 865664 D02 RF Exposure Reporting v01r02

e FCC KDB -447498 D01 General RF Exposure Guidance v06
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50 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 frequency modulation (FM) and
TDMA signals incorporating traditional simplex two-way radio transmission protocol. For
conservative assessment, FM signal with higher average power was tested.

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.

The models represented under this filing utilize removable antennas capable of transmitting
in the 136-174 MHz band. The nominal output powers are 5.0W with a maximum output
power of 6.0W as defined by the upper limit of the production line final test station.

The intended operating positions are “at the face” with the DUT at least 2.5cm or 1 inch
from the mouth, and “at the body” by means of the offered body worn accessories. Body
worn audio and PTT operation is accomplished by means of optional remote accessories
that are connected to the radio.
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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 optional removable antennas offered for this product. The Table below
lists their descriptions.

Table 3
Antenna No. | Antenna Models Description Selected for test | Tested
1 HAD9742A VHF stubby anFenn_a (146-162MHz), Yes Yes
-11.5dBi gain, ¥4 wave
2 HADI743A VHF stubby ant.enn-a (162-174 MHz), Yes Yes
-11.5dBi gain, ¥4 wave
Stamped metal, VHF heliflex antenna
3 NADB502AR 146-174MHz, -11dBi gain, ¥ wave Yes Yes
4 PMAD4012A VHF stubby anyenn-a (136-155MHz), Yes Yes
-11.5dBi gain, ¥4 wave
5 PMAD4014A VHF whip an_tenr?a (136-155MHz), Yes Yes
-11dBi gain, ¥4 wave
6 PMAD4042A VHF heliflex aqtenna (136-150.8MHz), Yes Yes
-11dBi gain, ¥4 wave
7.2  Battery

There are two batteries offered for this product. The Table below lists their
descriptions.

Table 4
Ba;\tltoery Battery Models Description Sf?)?(tzégs Tested Comments
1 PMNN40g0AR | NP ??ng. ZZO0MAN | yes | yes | Defeultbatery forfece
Li-ion IP54 battery, 1750mAh Default battery for
2 PMNN4476A Typical Yes | Yes body testing
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7.3  Body worn Accessories
All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.
Table 5
B O Body worn Models Description Bl Tested Comments
No. for test
1 HLN6602A Universal chest pack Yes Yes
2 HLN9844A Spring action belt clip 2.0 Yes | Yes
Tested with
3 NTN5243A Strap Yes Yes PMLN7075A
Tested with
4 PMLN7075A Nylon carry case Yes Yes NTN5243A
5 RLN4570A Breakaway chest pack Yes Yes
6 RLN4815A Fanny pack carry accessory Yes Yes
7.4  Audio Accessories
All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio
accessories.
Table 6
Audio | Audio Acc. .. Selected
No. Models Description —— Tested Comments
1 |PMMN4092A| REMOTE SPEAKER MIC, MAG ONE Yes Yes Default audio
2 |PMLNG530A| 2-WIREW/TRANS TUBE,BLACK | Yes | No | erKDB provisions
test not required
EARPC W IN-LINE Per KDB provisions
3 | PMLNG531A MIC/PTT/VOX,MAG ONE es NO 1" et not required
4 | PMLNG532A [SWIVEL EARPC W MIC/PTT MAGONE|  Yes No | e KDB provisions
test not required
ACCESSORY KIT,EARSET W By similarity to
5 | PMLNG533A COMBINED MIC/PTT No No PMLNG530A
EARBUD W IN-LINE By similarity to
6 | PMLNG534A MIC/PTT/NVOX,MAGONE No No PMLN6531A
By similarity to
7 PMLNG6535A | D-STYLE EARPIECE WITH MIC/PTT No No PMLNG530A
ACCESSORY KIT,2-WIRE W/ TRANS By similarity to
8 | PMLNG536A TUBE, BLACK No No PMLN6530A
EARSET,BOOMMIC,INLINEPTT/VOX, Per KDB provisions
9 PMLNG537A MAGONE Yes No test not required
LIGHTWEIGHT HDSET W SWIVEL Per KDB provisions
10 PMLNG538A BOOM MIC Yes No test not required
LIGHTWEIGHT TEMPLE Per KDB provisions
11| PMLN6541A TRANSDUCER HDST Yes NO 1" et not required
ACCESSORY KIT,BREEZE HS W By similarity to
12| PMLNE542A BOOM MIC & PTT MAGONE No No PMLN6537A
BEHIND THE HEAD H/DUTY Per KDB provisions
13 |PMLNGB5AA | e ADSET/VOX, 2 PIN Connector es NO 1" et not required
OVER THE HEAD H/DUTY By similarity to
14| PMLN7468A HEADSET/VOX, 2 PIN No No PMLN6854A
MICROPHONE,REMOTE SPEAKER Per KDB provisions
15 |PMMN4013A MIC,RX-JACK (2 PIN) Yes NO 1" et not required
By similarity to
16 |PMMN4029A| REMOTE SPEAKER MIC,IP57 (2 PIN) No No BMMNA013A
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 7
Dosimetric System type | System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.10.2.1495 DAE4 '(Eé(i%‘)‘
SPEAG DASY 5

The DASY5™ 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 8
Phantom
Dimensions Material Support Loss
Phantom | Phantom(s) Material LxWxD Thickness | Structure | Tangent
Type Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er = 3-5, 280x175x175
Loss Tangent = <0.05
300MHz -6GHz; omm
SAM NA Er=<5, Human Model +/-0.2mm Wood <0.05
Loss Tangent = <0.05 '
300MHz -6GHz;
Oval Flat V Er=4+/-1, 600x400x190
Loss Tangent = <0.05
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. 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 9
Ingredients 150MHz Head
Sugar 55.4
De-ionized Water 38.35
Salt 5.15
HEC 1
Bact. 0.1
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Page 10 of 52



FCC ID: AZ489FT3847 / IC: 109U-89FT3847

9.0

Additional Test Equipment

Report ID: P20216-EME-00001/00002

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

Table 10
Calibration Calibration
Equipment Type Model Number Serial Number Date Due Date
SPEAG Probe EX3DV4 7511 10/24/2019 10/24/2020
SPEAG DAE DAE4 729 10/16/2019 10/16/2020
Amplifier 50W 1000A 14715 CNR CNR

Bi-Directional Coupler 3020A 40295 09/12/2019 09/12/2020
Power Meter E4419B MY45103725 06/10/2019 06/10/2021
Power Meter E4418B MY45100911 08/30/2019 08/30/2021
Power Sensor E9301B MY55210003 04/26/2019 04/26/2020
Power Sensor E4412A US38488023 03/24/2019 03/24/2020
Vector Signal Generator E4438C MY42081753 09/05/2019 09/05/2021
Data Logger DSB 16326820 11/20/2019 11/20/2020
Temperature Probe PR-10-3-100-1/4-6-E | WNWR020579 07/06/2019 07/06/2020
Thermometer 1523 3492108 05/03/2019 05/03/2020
Power Meter E4418B MY45100739 12/09/2019 12/09/2020
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
Dielectric Assessment Kit DAK-12 1051 07/11/2019 07/11/2020
Network Analyzer E5071B MY42403218 09/13/2019 09/13/2020
SPEAG Dipole CLA150 4005 02/09/2018 02/09/2020
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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 11
Probe Measured Tissue .
Dates Calibration ch:\?e Parameters falietion
Point s | € Sensitivity | Linearity | Isotropy
cw
01/29/2020 | Head | 150 | 7511 | 073 | 498 | 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 12
System Check [System Check Test
Probe | Tissue Dipole Kit Ref SAR @ 1W Results Results when Tested
Serial #| Type / Serial # (Wikg) Measured normalized to 1W Date
(Wrkg) (W/kg)
3.61 3.61 01/07/2020#
3.93 3.93 01/08/2020#
3.82 3.82 01/09/2020%
3.82 3.82 01/10/2020%
7511 'Eﬂgg SPE@%&'\;’ABO 3.77 +/- 10% 4.05 4.05 01/12/2020
3.69 3.69 01/13/2020
4.08 4.08 01/15/2020
3.76 3.76 01/21/2020
3.75 3.75 01/31/2020#

Note: ‘#’ indicates that the system verification covers the next testing day (within 24 hours)
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Equivalent Tissue Test Results

Report ID: P20216-EME-00001/00002

Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.

Table 13

Frequenc . Conductivi Dielectric Constant| Conductivit Cielzaie
(I\C/IIHz) | Tissue U35 Target (S/n?)/ Target Meas. (S/m;/ Cm‘es;:;mt VGsiEe) el
138 0.75 52.9 0.72 51.1 01/10/2020#
(0.71-0.79) (50.2-55.5) 0.79 52.2 01/12/2020
146 0.76 525 0.73 50.7 01/10/2020#
(0.72-0.8) (49.9-55.1) 0.79 51.8 01/12/2020
0.75 50.5  |01/07/2020#
0.72 49.9  |01/08/2020#
0.76 50.6 | 01/09/2020#
0.73 50.5  |01/10/2020#
150 (0_3'27_8_8) ( 49_572_54.9) 0.80 516 | 01/12/2020
0.78 54.6 01/13/2020
0.74 50.3 01/15/2020
0.80 50.6 01/21/2020
IEEE/ 0.75 50.0  |01/31/2020#
IEC Head 0.75 50.5 | 01/07/2020#
0.73 49.9  |01/08/2020#
151 0.76 52.3 0.76 50.5 01/09/2020#
(0.72-0.8) (49.6-54.9) 0.73 50.5 | 01/10/2020#
0.74 50.3 01/15/2020
0.78 50.0  |01/31/2020#
155 (0_337_8_8) ( 49_552_514_7) 0.80 514 | 01/12/2020
0.75 50.0 01/07/2020
162 0.77 51.7 0.73 49.3 01/08/2020#
(0.73-0.81) (49.2-54.3) 0.77 50.1 | 01/09/2020#
0.80 50.0 01/21/2020
173 (0_7%_753_ 82) ( 48_571_ ;523_ 8) 0.80 53.7 01/13/2020

Note: ‘#” indicates that the tissue measurement date covers the next testing day (within 24 hours)
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11.0 Environmental Test Conditions

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

Table 14
Target Measured
. . Range: 19.8-25.0°C
Ambient Temperature 18-25°C Avg. 23.3 °C
. . Range: 20.5 - 22.6°C
Tissue Temperature 18-25°C Avg. 22.1°C

Relative humidity target range is a recommended target

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF disturbances 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 scan. 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 15
Description <3 GHz >3 GHz

Maxmum distance from closest measurement point 5+1mm Y5-6-In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° + 1° 20° + 1°
surface normal at the measurement location

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

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

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

Maximum area scan spatial resolution: AxArea, AyArea

device.

Maximum zoom scan spatial resolution: AxZoom, <2 GHz: <8 mm 3 -4 GHz: <5 mm*
AyZoom 2-3 GHz: <5 mm* 4 - 6 GHz: <4 mm*
Maximum zoom scan
spatial resolution, . . 3-4GHz <4 mm
normal to  phantom uniform grid: AzZoom(n) <5 mm 4 -5 GHz: <3 mm

5-6 GHz: <2 mm
surface

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 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[0* (f;y, — fio, )/ f 141

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.
19-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” is scaled
using the following formula:

—Drift

Max _Calc =SAR_meas-10 1 .

P_n.1ax.DC
P_int

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:
If P_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
50% duty cycle was applied to PTT configurations in the final results.
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13.0 DUT Test Data

13.1 LMR assessments at the Body for 150.8-173.4MHz band

Battery PMNN4476A 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 (150.8-173.4MHz) which are listed in Table
16. 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 16
Test Freqg (MHz) | Power (W)
150.8000 5.82
155.0000 5.79
162.0000 5.77
166.7833 5.75
173.4000 5.72

Assessments at the Body with Body worn HLN6602A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional battery was tested per the requirements
of KDB 643646. Refer to Table 16 for highest output power channel. SAR plots of
the highest results per Table (bolded) are presented in Appendix E.

Table 17
Max
. Meas.
Init [SAR Calc.
Antenna Battery C:ile7 eIl UL Pwr (Drift 19- 1g9- Run#
Accessory | Accessory (MHz) SAR
(W) | (dB) (Wikg) SAR
(W/kg)
AM(MA)-AB-
150.8000 | 5.85 |-0.27| 0.98 | 0.53 00107-02
HAD9742A 155.0000
162.0000
162.0000 | 5.79 |-0.17| 1.19 | 0.64 | AN-AB-200107-03
HAD9743A 166.7833
173.4000

150.8000 | 5.86 -0.38| 1.00 | 0.56 | AN-AB-200107-04
PMNN4476A | HLN6602A | PMMN4092A [ 155 0000

NADG6502AR

166.8000

173.4000

150.8000 | 5.84 |-0.81| 0.21 | 0.13 | AN-AB-200107-06
PMAD4012A

155.0000

150.8000 | 5.85|-0.63| 0.56 | 0.33 | AN-AB-200107-07
PMAD4014A

155.0000
PMAD4042A 150.8000 | 5.85|-0.71| 0.56 | 0.34 | AN-AB-200108-01#
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Table 17 (continued)

Meas Max
Init | SAR | Calc.
Carry Cable Test Freq . 1g- )
Al eI Accessory | Accessory (MHz) ?VV\\;; I(Ddré];t SAR sl,gR R
(W/kg)
(W/kg)

Assessment of Additional Battery
162.0000 | 5.70 [ 0.22 | 0.83 | 0.44 |AN-AB-200108-02#
HAD9743A| PMNN4080AR | HLN6602A | PMMN4092A | 166.7833
173.4000

Assessments at the Body with Body worn HLN9844A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional battery was tested per the requirements
of KDB 643646. Refer to Table 16 for highest output power channel. SAR plots of
the highest results per Table (bolded) are presented in Appendix E.

Table 18
Max
. Meas.
Init [SAR Calc.
Antenna Battery g7 ety TestFred) o Iprire| 19° 1g- Run#
Accessory | Accessory (MHz) SAR
(W) | (dB) (Wikg) SAR
(W/kg)
150.8000 | 5.82 |-0.27| 1.19 | 0.65 |AN-AB-200108-03#
HAD9742A 155.0000
162.0000
162.0000 | 5.81|0.13| 0.81 | 0.42 |AN-AB-200108-04#
HAD9743A 166.7833
173.4000

150.8000 | 5.85 |-0.29| 1.54 | 0.84 | AN-AB-200108-05#
PMNN4476A| HLN9844A | PMMN4092A | 155.0000
166.8000
173.4000
150.8000 | 5.85 |-0.41| 0.18 | 0.10 | AN-AB-200108-06#
155.0000
150.8000 | 5.81 |-0.19| 0.69 | 0.37 | AN-AB-200108-07#
155.0000
PMADA4042A 150.8000 | 5.78 |-0.24| 0.80 0.44 | AN-AB-200108-08#
Assessment of Additional Battery

NADG6502AR

PMAD4012A

PMAD4014A

AM(MA)-AB-

150.8000 | 5.80 |-0.31| 1.29 | 0.72 200108-11

NAD6502AR | P MNN4080A| 1y Nogaaa [PMMNA092A | 158-0000
166.8000

R
173.4000
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Assessments at the Body with Body worn PMLN7075A w/ NTN5243A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional battery was tested per the requirements
of KDB 643646. Refer to Table 16 for highest output power channel. SAR plots of
the highest results per Table (bolded) are presented in Appendix E.

Table 19
Max
. Meas.
Init |SAR Calc.
Antenna Battery (SR Cable Test Freq| o pyify| 10- 1g- Run#
Accessory | Accessory | (MHz) SAR
W) | (@8)| ey | SAR
(W/kg)
AM(MA)-AB-
150.8000 | 5.82 |-0.38| 0.66 | 0.37 50010812
HAD9742A 155.0000
162.0000
AM(MA)-AB-
162.0000|5.71{0.19| 0.70 0.37 200108-13
HADI743A 166.7833
173.4000
PMLN7075A 150.8000 | 5.70 |-0.33 0.84 | 0.48 | AMMA-AB-
PMNN4476A w/ PMMAN4092 200108-14
NADG502AR NTN5243A 155.0000
166.8000
173.4000
150.8000 | 5.78 {-0.39| 0.08 0.05 | AN-AB-200108-17
PMADA4012A
155.0000
150.8000 | 5.83 {-0.36| 0.27 0.15 | AN-AB-200108-18
PMADA4014A
155.0000
PMADA4042A 150.8000 | 5.74 {-0.22| 0.30 0.16 | AN-AB-200108-19
Assessment of Additional Battery
150.8000 | 5.78 {-0.28| 0.54 0.30 | AN-AB-200108-20
PMLN7075A 155.0000
NAD6502AR PMN’\|IQ4080A Wi PMMAN4092
NTN5243A 166.8000
173.4000
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Assessments at the Body with Body worn RLN4570A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional battery was tested per the requirements
of KDB 643646. Refer to Table 16 for highest output power channel. SAR plots of
the highest results per Table (bolded) are presented in Appendix E.

Table 20
Max
. Meas.
Init |SAR Calc.
Antenna Battery (SR Cable Test Freq| 5 (pyify| 10- 1g- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB) (W/kg) SAR
(Wikg)
150.8000 | 5.84 |-0.37| 1.03 | 0.58 | AN-AB-200108-21
HAD9742A 155.0000
162.0000
162.0000 | 5.75|-0.10| 1.19 | 0.64 | AN-AB-200108-22
HAD9743A 166.7833
173.4000
150.8000 | 5.79 |-0.21| 1.13 | 0.61 | AN-AB-200108-23
PMNN4476A| RLN4570A PMMN4092 155.0000
NAD6502AR A
166.8000
173.4000
150.8000 | 5.79 |-0.54| 0.19 | 0.11 |AN-AB-200109-01#
PMADA4012A
155.0000
150.8000 | 5.85 |-0.10| 0.60 | 0.31 |AN-AB-200109-02#
PMAD4014A
155.0000
PMADA4042A 150.8000 | 5.72 |-0.17| 0.67 0.37 | AN-AB-200109-03#
Assessment of Additional Battery
162.0000 | 5.75|0.32| 0.94 | 0.49 |AN-AB-200109-04#
HADg743A |PMNTHOSOAT g1 Nas7oa | PMMBH092 166 7833
173.4000
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Assessments at the Body with Body worn RLN4815A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional battery was tested per the requirements
of KDB 643646. Refer to Table 16 for highest output power channel. SAR plots of
the highest results per Table (bolded) are presented in Appendix E.

Table 21
Max
. Meas.
Init |SAR Calc.
Antenna Battery a7 o UL Pwr (Drift 19- 1g9- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB) (Wikg) SAR
(W/Kkg)
AM(MA)-AB-
150.8000 | 5.72 |-0.40| 0.47 | 0.27 200109-06
HADS742A 155.0000
162.0000
AM(MA)-AB-
162.0000 | 5.60(0.19| 0.44 | 0.23 200121-05
HADS743A 166.7833
173.4000
PMMNA0g2 | 150-8000 | 560 |-0.62| 0.74 | 0.45 A';"O((')\fgl)_'@f'
PMNN4476A| RLN4815A A
NAD6502AR 155.0000
166.8000
173.4000
AM(MA)-AB-
OMADAOL2A 150.8000 | 5.61 |-0.32| 0.10 | 0.06 200201-004
155.0000
150.8000 | 5.77 |-0.28| 0.30 | 0.17 | AN-AB-200109-12
PMADA4014A
155.0000
PMADA4042A 150.8000 | 5.81 |-0.28| 0.36 | 0.20 | AN-AB-200109-15
Assessment of Additional Battery
150.8000 | 5.75|-0.59| 0.51 | 0.30 |AN-AB-200110-02#
155.0000
NADE502AR | PMNN408OA| o\ jo1cn | PMMN4092
R A 166.8000
173.4000

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.
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13.2 LMR assessments at the Face for 150.8-173.4MHz band

Battery PMNN4080AR 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 (150.8-173.4MHz) 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.

Table 22
Test Freq (MHz) | Power (W)
150.8000 5.79
155.0000 5.74
162.0000 5.73
166.7833 5.70
173.4000 5.70

DUT assessment with offered antennas, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Optional batteries were tested per the
requirements of KDB 643646. Refer to Table 61 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 23
Max
. Meas.
Init |SAR Calc.
Antenna Battery C:ile7 eIl UL Pwr (Drift 19- 1g9- Run#
Accessory | Accessory (MHz) SAR
(W) | (dB) (Wikg) SAR
(Wrkg)
AM(MA)-FACE-
150.8000 | 5.69 |-0.88| 1.27 | 0.82 20011004
HAD9742A 155.0000
162.0000
AM(MA)-FACE-
162.0000 | 5.60 |-0.37| 0.86 | 0.50 200110-05
HAD9743A 166.7833
173.4000
AM(MA)-FACE-
NNIOEOA 150.8000 | 5.60 |-0.55| 1.26 | 0.77 200110-06#
NAD6502AR R None None 155.0000
166.8000
173.4000
150.8000 | 5.60 |-0.20 030 | 0.7 | AN-FACE-200110-
PMAD4012A 08
155.0000
150.8000 | 5.60 |-0.22| 1.04 | 059 | AN-FACE-200110-
PMADA4014A 09
155.0000
PMADA4042A 150.8000 | 5.61 |-0.19| 1.16 | 0.65 AN'FAclEO'ZOOMO'
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Table 23 (continued)

Meas Max
Init |SAR | Calc.
Antenna Battery Caty Cank TestFreq) por Iprift| 19- 1g- Run#
Accessory | Accessory (MHz) W) | (@B) SAR SAR
(W/kg) (W/kg)
Assessment of Additional Battery
1508000 | 5.59|-028| 125 | 072 | ANFACE200L10
HAD9742A |PMNN4476A|  None None 155.0000
162.0000

13.3 Assessments for ISED Canada

Based on the assessment results for body and face per KDB643646, additional tests
were required for ISED Canada frequency range at frequencies 138 & 146 MHz for
applicable offered antennas. SAR plots of the highest results per Table (bolded) are
presented in Appendix E.

Table 24
Max
. Meas.
Init |SAR Calc.
Antenna Battery Caty Cank TestFreq) poor Iprift| 19- 1g- Run#
Accessory | Accessory (MHz) SAR
W) [(@8) | ey | SAR
(Wikg)
Body
HAD9742A 146.0000 | 5.66 |-0.41] 1.09 | 0.63 | AN-AB-200110-12
NAD6502AR 146.0000 | 5.65 |-0.53| 1.47 | 0.88 | AN-AB-200111-02#
138.0000 | 5.69 |-0.48| 066 | 0.39 | AN-AB-200111-03#
PMAD4012A
146.0000 | 5.64 |-0.35| 031 | 0.18 | AN-AB-200111-04#
PMNN4476A| HLN9844A | PMNN4092A
138.0000 | 5.70 |-0.46| 1.32 | 0.77 | AN-AB-200111-06#
PMAD4014A
146.0000 | 5.66 |-0.47| 1.01 | 0.60 | AN-AB-200111-05#
138.0000 | 5.64|-0.41] 071 | 042 | AN-AB-200112-08
PMAD4042A
146.0000 | 5.62 |-0.52| 055 | 0.33 | AN-AB-200112-07
Face
HAD9742A 146.0000 | 5.65 |-0.41| 1.00 | 058 AN'FA%'lzjoom'
NADG502AR 146.0000 | 5.68 |-0.46| 1.14 | 0.67 AN'FACE'ZOOHO'
138.0000 | 5.68 |-0.37| 0.86 | 0.50 AN'FA%%ZOO”L
PMAD4012A
146.0000 | 5.63 |-0.34| 047 | 027 AN'FA%;ZOO”L
PMNN4476A None None
138.0000 [5.70|-0.50| 1.63 | 0.96 AN'FAC0E3'200112'
PMAD4014A
146.0000 | 5.66 |-0.42| 1.19 | 0.69 AN'FAC0E2'200112'
138.0000 | 5.68 |-0.48| 1.73 | 1.02 AN'FACOE'2°°112'
PMAD4042A
146.0000 | 5.62|-0.49| 1.13 | 0.68 AN'FAC0E5'200112'
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As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value.

Table 25
Max
. Meas.
Init [SAR Calc.
Carry Cable Test Freq - 1g- i
A SEIER Accessory | Accessory (MHz) ?VV\V/; I(Ddréf)t SAR sl,AgR RIS
(W/kg)
(W/kg)
Body

146.0000 | 5.65 |-0.53| 1.47 | 0.88 |AN-AB-200111-02#
NADG6502AR [PMNN4476A| HLN9844A | PMMN4092A | 155.0000 | 5.52 |-0.23| 0.49 | 0.28 | AN-AB-200112-09
173.4000 | 5.61 |-0.09| 1.20 | 0.66 | AN-AB-200113-02
Face

138.0000 | 5.68 |-0.48| 173 | 1.02 | AN-FACE-200112-

04
pmaD4oa2A| MNNAOBOA) - None None |146.0000 5.62|-049 113 | 0eg | AN TACEZ0MZ

AN-FACE-200110-

150.8000 | 5.61 |-0.19| 1.16 | 0.65 10

13.4 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from FCC
frequency range 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 26
Max
Meas. | Calc.
Init [SAR| 1¢- 19-
Carry Cable Test Freq| Pwr [Drift| SAR | SAR
Antenna Battery Accessory | Accessory (MHz) | (W) |(dB) |(W/kg)|(W/kg) Run#
NADG6502AR [PMNN4476A | HLN9844A | PMMNA4092A | 150.8000 | 5.64 [-0.27| 1.62 | 0.92 | AN-AB-200115-11
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14.0 Results Summary

Report ID: P20216-EME-00001/00002

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

Table 97
Max Calc. Max calc.
. Frequency at Body at Face
Designator | pong (MHz) | (Wikg) (W/kg)
19-SAR 19-SAR
FCC
LMR 150.8-1734 | 092 | 082
ISED
LMR 138-174 | 092 [ 102
Overall
LMR 136-174 | 092 | 102

All results are scaled to the maximum output power.

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of FCC 47 CFR §

Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR

2.1093.
15.0 Variability Assessment

results are below 4.0W/kg (Occupational).
16.0 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.

However, per the guidelines of 1SO 17025 a reported system uncertainty is required and
therefore measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Uncertainty Budget for Device Under Test, for 100 MHz to 800 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E.2.2 4.7 R 1.73 | 0.707 | 0.707 1.9 1.9 )
Hemispherical Isotropy E.2.2 9.6 R 1.73 | 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 o0
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 o0
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 o0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 o0
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 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 o0
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 )
Test sample Related

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E.4.1 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 o0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 o0
Liquid Conductivity (target) E.3.2 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 )
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 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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Uncertainty Budget for System Validation (dipole & flat phantom) for 100 MHz to 800 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 ®
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 ©
Linearity E.2.4 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 ®
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 3.4 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8,E42 | 20 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 E.3.1 4.0 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E.3.2 5.0 R 173 | 0.64 | 0.43 1.8 1.2 B
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 | 0.64 | 0.43 1.2 0.8 ©
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 0.49 0.6 0.5 ©
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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27

uncertainty component into a variability of SAR.

g) ui — SAR uncertainty

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

Schmid & Partrer " S‘ﬂm__;ﬂﬂm-—n
Engineering AG e “'"""'""
Tevpraussiasss 43, 8004 Furich, Swirsrisndg — “--.-1-’; 5 Serten ——n
Mgt By P Swivs Accrediation Senios [BAS) sccraditation No. SCS 0108

The Baies Accordiaon Bervice is one of the sigeorceies 10 the E&

Muliitaieral Agremenl bof the rmcogeition of calibration cerificstes

cient Motorola Solutions MY Contitcasa o EX3-T511_Oct19

IBRATION CERTIFICATE ]

[CALIBRATION i

Dbgect EX3DV4 - SM:T7511

Cabbraton gaimduridal am’lﬂ; mMﬂmmmmw.
Calibration procedurs for dosimetric E-field prabes
Caiesation daie October 24, 2019

Thet easlibwibeon carificain doCuments e Istestity & naboral 1andwrm, whish fakon e pygical iy oF M (ST
The maasureants and thé unceraintes. wih confidence probatlty 596 ghen on T iolowing Doges ded ae gart of B cprificais

Al Gl s hrew b conducied in B ciosed laboistory iy, srronment iempeniure (73 & 370 and Sumidiy < 709

Calitrafion Equipment ssed [MATE oritical ke ealiration)

Nrimary Szancaniy | o Caf D Cinifieatn Mo | St Calwgtion

P mictur NIt 5% 104778 R A1 (N 21TCoMORT] | Apran

Powsr sensce HAP.201 S MOz Eo-Aor-TF [k, 21T-00860) Aprd

Fiowr pansor WAP-£51 ) 3-Age- 19 (o, 217-00850) Apr30
Fieferseca 30 o Mtenastor | SN 6277 (2] Od-Age-1 i, PI7-000) A0

DAE4 S8 680 G701 (o, DAEA-B80_Deni oct20

PRlerencn Prots ESNVE B 343 Jl0ec 18 fho BEL3MD Declly | D1l
| Socondary St = Lcheck Dt [ b = Chack
| Prownt st BAA G S DE41ANT, 06 Ape- 8 (1 s chack Jun T8} | In house chack: Jun20

Powes Serer ES4114 S MYALAOIOET | 08-Apr-B [0 Mouse check 18] | In house cheek Jund0 —
o permor E£41204 SN 000112210 (-Apr- 18 {in bouse chack Jun-18} In houms chadks Jun-30

FIF gerriicn 16 BGABC SM: LS4TI0 | 04:Aug50 (1 enan check Jurr 18) | I e chmck gn 20

Metwor Arayrer EA35EA SN: LSBT $t-bdar-14 {in housse chick Cs- 18 i b chach Ou-19 ]

Lateated by deton Kt :::rmu- p#m,

Thed ot co-tiicaty shall oot ba seproduced Sxtig n bl wilhout wellen aopesval of e htorsion

Cerilcabe No: EX3-T511_0c19 Paga 160 13
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Calibration Laboratory of 5 Bolussizarisaient Kallbrardisnet

Schmid & Partner g Servics e détalonnage
i ing AG 5 Servizio weizrerg i Gariurs

Feaghsmrraves L), B Ferich, Seitrerland Bwiss Calbraticn Servica

Accrecined by e Swiss Asorooastion Sareios [SAS Sccreditation Mo SCS 0108

The Seiss Accredilafion Service is one of Be signatorios fo the [A

Bultilieral Agresment for tha micognition ol cabhration cerviories

Glossary:

TSL issus simulabing lgud

MORM Y.z sgnsiivity in fren space

ComF sansitivity in TSL/ HORMy.z

DCP dinde cornpression paint

CF erusl Baclor [1iduty_cycle) of e PE signal

ABC D modulstion dependent Eneanzation paramedens

Polarization o @ rcABtion anound probe s

Polanzaton O § notaficn around an axis Tal S in the plane normal to probe axis (2l measurement cantee),

Le. & =0 s normal bo probe axis
Connector Angle information used in DASY system o align probee sersor X i the robol cocedinabe systam

Calibration is Performed According to the Following Standards:

@) [EEE 3id 1628-2013, “IEEE Recommended Praclion for Detesmrining the Poak Spatial-Averaged S pacilic
Abeorplion Rabes [3AR) in the Human Head from Winsless Communications Devices: Measonament
Tachniquos”, Jums 2013

b} IEC B2E0E-1, °, Mossuremenl procodune lor The assessmeont of Speciic Absorption Babs (S0 from hand-
WNWMMMHMHWdeMmhuw.mm;

c) IEC E2HE-2, Proosdure o delerming the Spacific Abscrption Rate (SAR) fof winsless communication dovices
used in close proximity to the human body (Irmquency mnge of 30 MHE o 6 GHz)", March 2010

d} KDB BA5664, “SAR Measurement Reguircments: for 100 MHz io 6 GHz"

Mathods Applied and Interpretation of Parameters:

= MORMe .z Aspessed for E-field polarizaton 8 = O f < 600 Mz in TEM-cel; { = 1800 MHz: B22 waveguids),
NORKMy, 2 are only inbermaediaie values, Le., tha unceriainties of NORMx,y.2 does not affect the E7-fekd
ynoartainty inside TSL (see below ComF).

. M:lﬂlﬂ'ﬂmrl'fmmyt fraquency_respanse (see Frequency Response Charl). Thés inoastzation is

implermanted in DASY4 softwans versions later than 4.2, The uncertainty of the frneguency respoats i Pdoded

in ih slabed Enopitianly of CamF.

« DCPxy.z DCP are nomerical inearizadion parmmaeinrs assessed hased on $he dota of power sweep with CW
signal (no uncertainky reguined). DCP does nod depend on npquency nor madia.

« PAR: PAR s the Peak o Average Ratio that i& not calibraied but determined basad on the signal
chamcleristics

®  ACWE Bryr G D De ) E VR e A B, C, D are numerical Encanzation parameters assested based on
e data of powed Swedp for spaciic modulation signal. The paramedens do not dapend on reguency nor
madia, VH is thi maximumn calibealion range sxpressed in RS vollage across the diods,

= ConvF and Bowndary Effect Parametors: Assessed in flat phaniom using E-feld {or Temperatune Transdor
Sinndard for £ B00 MHzZ) and isade wareguide uling analylical field distributions basod on powes
maasuremaents for f > 800 MHz. The same selups are used for ssassament ol the panemebsn applied for
boundary compenaation (aipha, depth) of which bypical uncedtainty valuss are gisen. These parameters an
usid in DASYE software b mprove probe accumcy close o the boundary. The sensifivly in TSL comesponds
o NORM: . £ * Com whenaby tha unceriainty comesponds 1o that ghaen for Comef. A
ComeF ia ued in DASY varsion 4.4 and highes which allows axisnding the walidity from £ 53 MHz 1o £ 100
MHz.

= Spheical sobopy (0 dndaticn o isofropy): in a field of low gradicrds malzed using a flat phardom
exposad by & palch anlenna

= Sansor Ofset The sersor offset comesponds (o the cffest of virul msssunement certer from the proba lip
(on probe axis). Ko oderanos reguired.

=  Connocior Angle: Thir sngle & asseased using e information gained by determining the MORMr (na
unceriainy required).

Carlcain Mec EX3-T511,Datid Page Tof 13
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EX30d - SN:TSTY Dictobar 24, 2018
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511
Basic Calibration Parameters
Heesor K Hanaor ¥ Bansor £ Une (oed] |
Morm am) 048 037 0.44 101 %
bﬁi{m\qi 5.0 A 958
Calibration Results for Modulation Response 3
uio Communication Syatem Hema A B c [1] wR | Bax Une
d8 | 4BV dB my | dev. | (ks3]
[ o x| oo 0o 10 | 000 | 1104 | tAB% | 47 %
y (T3 an 10 130 |
£ [aXs] [l e] 1.0 14 |

Hote: For détails on UID parametens see Appendi

The uncerainty of measuement is staled as the standard uncerainty of measuremant
mtﬁ[md:?dﬂum factor k=2, which for a normal distribution comesponds 10 a coverage

probability of approximately 95%.

* T urcetaintns of Merm JUY.2 @ nol sfes Bho F el uncertainty ks TSL (ses Pages B ard )
:umuﬂhu-ﬂlmw.miwmm
wimmhm viplion e inear MESDOPE BPpiIng IECIEnguin dainibulien St b axpresesd to The poue oF

Cerificaly Moo E2C3-7511_0c119 Page 3 of 13
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EXIPd= SNCTE1 Ocleter 34, 3010

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Other Probe Paramaters

Connector Angle ('} 0]
Wiechanical Surince Detection Made rabled
Proba Cverall Length 337 mm |
Probe Body Dinmaler 10 mm
Tip Largth Bmm
Tip Dameter T 25 mem |
| Probe Tip to Sensar X Calbraton Point T mm
Probe Tip o Sersor ¥ Calbration Poim - e
| Frobe Tip 1o Sernsor 2 Calibration Point s
Recornmanded Measurement Distancs fom Sufeces A4 mem
Cortificrl Her EX3-T811_Oct18 Page 4 of 13
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EXCONE- SMUTEE Ccnber 24, 2000

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined in Head Tissue Simulating Media

| 1gu)® | pormitny? T | comex | compy | convtz | Aipha® tn-:'a' E_,
150 523 0.76 1215 | 1298 | 1245 | 000 | 100 | £133% |
300 453 0.ar A0.8T 1087 | 1087 [l 1.20 #133%
450 435 n.a7 1030 10.30 1030 | o 1.30 $133% |
TS0 419 0.69 8.57 8.57 0.57 046 | 080 | $120%

| B35 418 0.5 528 B.28 ] I 0.33 1.0 £12.0%

|00 415 0.57 606 8.08 e | oas 081 | £120%
1450 405 120 817 8.17 817 | 010 | 080 | $120% |
1810 40.0 1.40 7.94 .04 784 | 028 080 | +120%

| 1800 40.0 140 769 T.69 768 | 034 | 080 | +120%

| 2100 18 149 1.73 1.73 773 | 033 | 080 | £120%

2300 355 1567 7.35 7.35 T35 | 038 | 080 [ i120%

| 2450 392 1.80 .08 106 706 | 033 | 080 | s120%

| 2600 390 196 | &8 .81 681 039 | 080 | £120%
FS00 ara 281 E.AE .65 B.66 035 1.5 £131%
3700 ary .12 G558 E56 | 656 035 | 130 | =131

‘m_ﬂrmmﬂ-ﬂﬂtmwﬂ-nhbnnsfﬂl—um|_mamuwmuu1mm the
urisrlainty 8 e RS0 o e DotwF oncenerty o calbrafion gy o s uncertabnty bor 150 indeoslie] ety basd vy
Dhows 300 W2 i = 00, 35, 40, 50 M 10 Mlbr for Coond® mspremonts a0 30, 04, 178, 150 pnd 230 Mz seapecively. aof aanaane=] 3l
O M b 40 MHE, o) G inicitioiec] o 13 iz b 610 Mtz Albove § GHe fregueroy valiily £in e extwecied 12 & 110
¥ s frocenncies: telow 3 (L, the vaikdity of EaSus faramelens (x ind o] can b rebioed I § 50 § Bouid 00mpAraSBon Rmnuls B s 15
oo SAR valum. A2 equencies above 3 G the valeity of s parameters (¢ 503 0] i seincied 1o 1 5%, The oncersnty i tha RES of
rhﬂmhmmmm 2o

are dedermaned dering calmeon. BPEAG warants FETSRNG davisbon don by tha Bousstany offect sfler oo perriabos &
mml“ihmmﬂﬂmiﬂﬂhtﬁﬂmmhﬂhlwmmmqumq

Cergficats Mo EX3-T511_Octig Pepa 5ol 13
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EX30%4- SN:T511 Octobar 24, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration mermnngmm in Body Tissus Simulating Media

J&Lﬂy' [Bm)* | ConvFX | ConvEY | ConvEZ E_EL._ {:"é,
150 619 080 "mrE | 1ngd .72 | 000 100 | £133%
00 58.2 0.82 1142 | 1192 | 1192 | 004 | 120 | £133%
450 56.7 054 1050 | 108 | 1058 | 008 | 130 | s133%
760 55.5 096 052 | @82 852 | 040 | 080 | siz0% |
B35 552 097 826 | 8o 926 | 040 | o080 | 2120% |

800 550 1.05 a.84 | 9144 atd | 042 | 0B4 | si20%
1450 B0 1.30 | 7.87 787 T4 030 | 080 | =120%

1810 533 152 7E4 | 7e4 7B | 0 | 080 | s120% |

1900 523 152 737 | 7ar | 7ar | ose | 080 | si20% |

2100 532 162 748 | 748 746 | 031 | 088 | si20%

| 2300 529 181 721 7.2 721 | 035 | 080 | £120%

2450 527 195 697 | 6a7 697 | 03 | 090 | +120%
2600 s28 218 688 | 68a | em | ox | 090 | s120%
3800 | K13 am .11 611 | 611 | 040 | 138 | s131%m
3700 s10 | ass 6oz | 602 602 | oa0 | 135 | s131% |

&

~ Frisguency waligiey s 300 MHr of ¢ 100 M only appies tor DASY vl d and higher [1ee Page 21, tise & is restricted 1o & 50 M. The
uﬁﬁiﬂmﬂﬁwmﬂﬂmm-uhuuﬂnhhmmm; ket
iy 200 WAHE 5 1 10, 39, 80, 50 wad T3 WD for Comt sosesamants &0 30, 84, 128, 150 and 320 ki mapscively. Yaldity of Eedruamd o
8 WEHE i 4-0 M, and Comd” amsossed ol 10 WMz 8 519 MMz Above 5 GHE frequency walicily cin be axienced b & 110 M4z

" Al freguatoiet Deltw 3 GHE. e wkily of e pacersataers |; s o) can ba relased i + 105 F Byl Sossperiaton lormula by appded i
maasured SAR waives A frequencies above 3 GHE. e waliity of tasos pacaretens o and o) i restioled 1o & 5%, The iicestarty B the 1055 of

9 puphaiDiepth aew determingd during Carrkon. SPEAL s sl e menaining devision due 1 e Dosmdiey sies she: compenssiion i
I‘Hl:lll'l:.lmﬂl::1-'!Wmm-!ﬂlﬂﬂdﬂhiﬁhimmuﬂhunmuph‘-mmm

Corificate Mo: EXC-T811_0ai19 Parge 6o 13
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EXI0V= 80T Ooiober 24, 2019

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

1.5 o i
14t | !
: |
L3 T -
.
1340 L . e
& ; {
TR N - i
- e | I

Freguancy responsa (normalized)
=
'
-
{
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i
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1
[
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43

Q8 T .................. i

u'lr .........% ........ — | -
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|;|.5_:_|. S TN S S S — - i i & i i i i 1§ i |_|

0 sbo 1000 1500 2000 2500 3000
— fMHz]
e &
Uncertainty of Frequency Response of E-fleld: 2 6,3% (k=32)
Cortificans fao: DC-TE01_ Ot Page Tof 13
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EXI04— BN:TH11 A
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
% " - . “
"t |- :-?-1::"-'\, ad I'-\'_I-II'I- I '-l'-. .. - i :-'&-.'-"" P ﬁ"’ .'“ ;.
= T a2 m ] T i P =
, -
. o w ¥ ¥ ¢ 3
Tl X ¥ £ Tw y 5 &

L T S e T e LI FEE e TP Err e s I
.I-'lhll - I-'l-w. - .-I.!I:II . I.l!:ll ’ II.!;:I- . 1. 150
Fosll [ '_
e s wit e 2508 Vi
Uncartainty of Axial Isotropy Assessment: £ 0.5% (ke2)
Cortficate No: EX3-7511_Cxtt Paga 8ol 13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 37 of 52



FCC ID: AZ489FT3847 / IC: 109U-89FT3847 Report I1D: P20216-EME-00001/00002

B0 GMNTE11 Octobar 34, 2019

Dynamic Range f(SAR;eaq)
(TEM call , f.u= 1900 MHz)

i e e
_ A il
r_ ¥ = ﬁ i . - I-& . H B
1 T A1 431
£ {HHft i i I
E 0"y = — = -
§ w.. -:II.__ !: I
i HE— :
| i i
11 1 e
i 1 13 i
0 % ';I:; mi
— ...."-'. = —
0 ._.-."_"hl::
|} 1 1 1 |
! : S| .
1 L 1 i
g 1 55
ik @ |1 11 SR |
E L i1 (il I”LL |
g t 11 '|| hy | :
e ) x i
xaili (TR
" It LS [
e e 10 18 180 162 0
3 i
um%um uu;!im
Uncartainty of Lincarity Assossment: £ 0U6% (k=2]
Cartficats Mo, EX3-7511_On319 Paga # of 13
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EX30Vd= 3N T511 DOciobar 24, 2019

Conversion Factor Assessment

= B35 NHEWGLS RE (H_comF) 1= 1900 MHZ.WGELS B2 (H_ooend)
B l“.‘_ - ‘.-
(] 3 . I"u
? " := I"|
£ b £ "
2 - i
Lo !‘E
# 1 a0 u |- B m o= % 1 =& = e = = =
=5 . P 1 i -3
Deviation from Isotropy in Liquid
Error (4, 8), f= 900 MHz
1.0
0.a
o8
B
E 0.2
éu-:
-2
0.4
L8
=0.8
1.0
a

A0 08 08 04 03 00 03 04 06 08 10
Uncertainty of Spherical lsobropy Assessmant: £ 2.6% (k=2)

Cotificans Mo: EX3-T511, 0019 Page %0 of 13
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EADN4- SHTSN Cigdaibger 20, G
Appendix: Modulation Calibration Parameters

U0 | Commurication Systom Hame A B I o VR Und"
L 48| dBvyv e - . | Sy
] (=] ¥ oo an 10 | 000 | VAL | SEA% | x40 W |
Y| oo [T 1.0 XL
F 0.0 0.0 10 174
10100~ | LTEFDD [SCFOMA, 100% RB, | % | 843 8T8 | 108 | 567 | 1418 | AR | 247
| GAE | 20 MHr OFSE)
¥ | 681 2 | =21 1128
[ Z | B3 [FE; 140.0
10106 | LTE-FDD (SC-FOMA, TOORRE, | X | 629 BT 3 & | SB0 | 1385 | 223% | 24T |
Al 10 MMz, G5
¥ 7% TAF | 245 LIS )
[ z| e=m 673 | 1as 1365
0110 | LTE-FOO (S0-FOMA, 100% REL5 | X | S&7 a0 198 | LrS | 1344 | t25% | 247 % |
| CAG | MMz, QPS5 il =
¥ | ear 726 | 4z o0
z| sm 8 | 198 = 1322
T015- | LTE-FUG (SC-F MM, B0 B, 10 | % | 587 &7.0 198 | 570 | 1343 | t25% | AT % |
| CAG | MHz, OFSK)
L ran_ | 245 1499
o Z| 585 88 | 106 | 1326
01 LT OO (GL-FLMA, G0% HB, 5 | X 577 K] 3 B0 | 1595 | 255% | taTx
| CAG | M, OPSK)
¥ | o6& Ta0_| 252 1448
[ | Z| 512 BE8 | 187 = 1580
Te0- | LTETO0 B x| B 875 200 HOZ | 255% | 247 % |
| CAE Mz, QPSK) i
¥ | Ba ™Mo | a8 L]
| Z | & 74 | 1ae 1575
TOT68- | LTE-FI (SC-FOMA, 1 FoB, 20 X | am 870 | 200 | 573 | I68 | 27 % | 24T %
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of T,

Schmid & Pariner =% SaviCa Stsen & dulonnige

Enginearing AG Sarvisio svirzers di tamiura
Zeughtusastrasse 13, B4 Zurich, Switarriand ’6@ Bwisa Calibrution Sarvice
mwmmmmr&m i credimton o
Thi Swisa Accreditation Sarvice is one of e sigaaiorior be the EA faRoRAIA
Wuitilaiersl Agresmen tor ihe netegnition of calibrlion cotificates
cien  Molorola Solutions MY Certificate He: CLAT50-4005_Febi18
|CALIBRATION CERTIFICATE

m =y ————

Obiwet CLA150 - SM: 4005
Caliwaion proosdure(s) OA CAL-15v8

Calibration procedure for system validation sources below 700 MH:

Caloration dafn: Fetruary 09, 2018

Thes calibeation conficate Socuments the tnoesbary o naSionad sardanss, which realing B physial units of Msasunsments {51}
mmmnmmmm-mmnm-qmmnmuum
Mm&nﬂmmnm%%mumm;m el Pty < TOM%.

Calibration Eguipment used (MATE estical ior calibeation)

Primary Standands. [1=] ] Col Diate (Corificats Mo ) Seheduled Caltwation
Posspr metar NAP SN 104TTH Dol 17 (W, S0 T-0050 0852 dpr-1l

Piompr sy AP0 SN 10334 Od-RAepr-17 (o, ZHT-02E21) BEi-tR

Pioesst gannor MFP-Z01 B 1000 O-Ape-1T fha, 21 T-00523) T8 ]

Ralesanca 310 38 ARarwalor SN B2TT [0x) OF-Apr-AT fha, 1 T-02508) Apr-18

Type-M mismasich sombinaton BN BOMT2 P OERET  OT-Ape- T (Mo, 3 TSI Apel

Mirlgrencn Prota EXI0NG S 28T 30-Dhec-17 (Mo, EX338TT_Daet T D18

DAE4 SH: 854 B4R T {Hg, DAL-G54_JUHT) ET ]

Spcondary Siandands =] ] Checi Dalw (in housa) St e Chuscic
Proswer matar E44108 SN GBIZIGETY  O6-Apr-18 (No 2170850 n houss chack: Jun-18
Powser sansor ES4IRA M WA R0 T Of-Aps- 16 [No. 297-02385) I o ciwcic Jun-18
Prssar pensor E&I12A S D001102 10 Ob-Ap 18 (Me, 20T-02284 In heume chasoic Jur- 18
AF ganrier HP (G BN LSSSaiiTog Dd-Aug-00 (in house chack Jun-15) I B chascic Jure 18
Mstmori Anakyze HP ATSIE SN USRI E0SAS -0 (i oo chassk Gel-1T) i Fadieied £ Cct-18

ey

Furcson Sxgnanve
Calibeated bry: Juton Kastas Laberutory Tachniclan :| ‘&:—‘_
Ao irersd Biatja Prokivi: Tachrical Mansger m

Issudt Fgbsruary 12, 2018

mﬁmwﬂhmmuw“hmmmwﬂhmﬂﬁ

Cortificate Moo CLAIS0-4005_Fabid Paga 1 of B
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Calibration Laboratory of L, o

Schmid & Partner @" ey -“"' # Service sulssn o alonsags
Enginearing AG T . c Servizio weizzeen di taratura

Zeughsussirasse &3, 0004 Turich, Switzarand L %/ S Swias Calitetion Servies

Aocradied by B Swiss Aocredilation Sendon (5AS) Accreditaion No.. SCS5 0108

Thhnmmuﬂﬂhmq“n
MuRitatoral Agreement for B recopritisn of caibration cerificates

Glossary:

TSL tissue simulating lquid

ConvF sensitivity in TSL / NORM xy,z
MA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 82209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR} from hand-held and body-mounted devices used next to the ear {frequency range of
300 MHz to & GHz)", July 2016

¢) |EC B2208-2, "Procedure to determine the Specific Absorption Rate [SAR) for wirgless
communication devices used in close proximity 1o the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASYYS Systern Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Furthor details are avaltable from the Validation Repaort at the and
of the certificate. AN figures staled in the centificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flal phantom.

* Retum Loss: This parameter is measured with the source positioned under the liguid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low

power. Mo uncertainty required.

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

* SAR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector,

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nomimal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Catifazaby Mo: CLAVS0-4005_Febi Faga 2ol @
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Measurement Conditions
DASY systom configuration 1 5 187 B8 el ghven o pags 1.
DASY Veraion DASYS V52.10.0
Extrapodation Advancsd Extrapolation
Pheaind camy ELIA Flai Pharism Shell fricknsss: 2 + 0.2 mm
EUT Pasitioning Towch Position
Zpom Scan Resclution de, dy = 4.0 mm. dz = 1.4 mm Graded Ratio = 1.4 (Z dinction}
Frequency 150 MHE = 1 MHz
Head TSL parameters
The tollowing pasamsters and calcuiations wars
Temperature Parmittivity Canductivity
HNominal Head TSL parameters 220°C a3 0.76 miwaim
Measisned Head TSL parameters {220 £0.2)*C S03+6% 078 mho'm e 6%
Head TSL tomperature change during test 054 - -
SAR result with Head TSL
SAR avmraged over 1 em” {1 g of Head TSL Conditen
SAR measuned 1 W inpuad powar 3,80 Wikg
SAR for nominal Head TSL parsmetens nomalized 1o 1W ATT Wikg = 1004 % (k=2)
SAR averagod over 10 cm” (10 g) of Head TSL condition
SAR measired 1 'W inpurtl powar 2.52 Wiy
SAR for noeminal Head TSL parnmaters noiTraized to 1W .50 Wy = 18.0 % [ke2)
Body TSL parameters
The 1 r3 and calculations ware
Tamperature Parmittivity Condusctivity
Maminal Body TSL paramaters 200 1% 080 mhaim
Measured Body TSL paramelers (2.0 203 "C 1% 0.8 mbwim = 8 %
Body TEL temperaturs changs during test < 0 - -
SAR result with Body TSL
SAR averaged over 1 em® (1 g} of Body TSL Condition
SAR measured 1 'W inpul preasr JAET Wikg
SAR for neeninal Body TSL parnrsdiess modrrakzed o 1W 384 Wikg £ 18,4 % (k=2
BAR averaged aver 10 om” {10 g of Bady TSL condition
SAR maasured 1 W input powar 287 Wiy
AR far nominad Body TSL paramebars normalized o 1W 255 Wikg & 18,0 % (k=2}
Corsficaie Moo CLATS0-4005_Fabid Paga 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Inpedance, fransfoemed 1o feod point $190+2010
Raolumn Logs 20,8 d8

Antenna Parameters with Body TSL

Impadance, anslormad 1o feed point 4250+ 08 0
Ralurn Loss -g0adn

Additional EUT Data

Manufactured by SPEAG
Manulastunsd on Augist 23, 2013
Corhcala Moo CLA1S0-4005_Fabis Pagad ol @
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DASYS Validation Report for Head TSL
Diate: CALO2 2008
Test Laboratory: SPFEAG, Zurich, Switzerland
DUT: CLAIS0; Type: CLAIS0; Serial: CLATS0 - SN: 4005
Communication System: LD 0 - CW; Frequency: 150 MHz
Mediam parameters wsed: £ = 150 MHz; 0= 0,76 S/m: & = 50.3: f= 1000 kp'm'
Prantom section: Flal Section
Measurement Standard: DASY S (IEEETEC/ANST O83, 19201 1)
DASY52 Configuration:
*  Probe: EX3DVA - SNISTT; ConwF(12.12, 12.12. 12.12); Calibrated: 30.12.2017:
* Sensor-Surface: | 4mm (Mechanical Susface Detection)
*  Electromics: DAES SebS4; Calibrated: 24.07.2017
#  Phantom: ELY v4.0; Type: QDOYADIBEB: Serial: TP 103

s DASYSZ 52.10.0{1446); SEMCAD X 14.6.1007417)

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Area Scan

(B1x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximmm value of SAR (interpodaied) = 5.37 Wikg

CLA Calibration for HSL-LF Tissue/CLA 150, touch confliguration, Pin=1W/Zoom Scan,
dist=1.dmm (Bx10x7 ) Cube 0: Measurement grid: de=dmm, dy=dmem, de=1 4mm

Reference Value = 8336 Vim; Power Dirift = 0,05 dB

Peak SAR (extrapolsted) = 7. 14 Wikg

SAR(I g) = 3.8 Wikg: SAR(ID g) = 252 Wikg

Maximum value of SAR (measared) = 5,33 Wikg

db
L}

287
P i
862 -

11.49

14,36

0 dB = 537 Wikg = 7.30 dBW kg

Conificate No: CLAVED-2005_Febi18 Page Sol @l
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Impedance Measurement Plot for Head TSL

7 Feb 2808 1Ze0deli
EHl] sai 1 u rs DALMET 8 AL e LAETT oM 150, DRG0 PRz

Frog
HA

CHZ $11  LOS RSB/ EEF -i8 o0 IR SE L3000 098 Rz

[
-
|
ﬂ‘ | S X . - " b
wid f ' I-- - e — s —_
ETART L0@LG00 D00 Mz §T0F 250000 008 Rie
Cartifcaby Mo: CLA1B0-4005_Fabis Paga & of &
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DASYS Validation Report for Body TSL
Drate: (LO2.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLAIS0; Serfal: CLALSD - SN: 4005
Communication System: UID 0 - CW; Frequency: 150 MHz
Medium parameters used: = 150 MHz; o = 0.8] S/m: o= 62,1 p= 1000 kpim'

Phantem section: Flat Section
Measurement Standard: DASY'S (IEEEAECSANSL C63, 19200 1)

DASYS2 Configuralion;
= Probe: EX3DVA - SN3BTT: Convl(11.57, 1157, 11.57); Calibrated: 0 I2200T;
»  Sensor-Surfece: Ldmm (Mechandcal Surface Detection)
#  Electronics: DAE4 5n654; Calibeaied: 24.07.2017
#  Phantom: ELD wd.0; Type: QDOYADD BB: Serial: TP 1003
= DASYSE 511000 1446); SEMCAD X I4.6, 1D T41 Ty

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan

(81xBIx1): Interpotated grid: dx=1.500 man, dy=1.500 mm
Maximum valoe of AR (interpolated) = 5,47 Wikg

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1L4mm (8x10x7)/Cube 0: Measurement grid: de=dmm, dy=dmm, dz=1_dmm

Reference Valuse = 81.25 Vi Power Drift = 0,01 4B

Peak ZAR (extrapoloted) = 7,26 Wikg

SAR(1 g) = 3.87 Wikg: SAR(10 g) = 2.57 Wikg

Maximum valoe of SAR (measured) = 5,37 Wik

-8.93

<1750

<1488

0dB =547 Wikg = 7.38 dBW/kg

Conificate No: CLAIS0-4005_Febia Page T ol 8
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Impedance Measurement Plot for Body TSL

8 Feb 2010 4524148
EED 331 1 Fe FALERL G BBOIT S BRLTS pH LT 088 DS Nz

=

T ETART 100,090 D80 HHz T wior TeaamE EERE

Gty Mo CLA1S0-4005_FebiB Fage & el 8
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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 Head
CLA150-4005 Impedance | Return Loss
real imag
Date Measured Q i dB
02/26/2018 43.11 | 4.56 -21.01
02/09/2019 43.62 | 5.59 -20.87
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