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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 T47X (PMUE5644A). This device is
classified as General Population/Uncontrolled.

2.0 FCC SAR Summary

Table 1
Max Calc at Max Calc at
Equipment Class Frequency band Body (W/kg) Face (W/kg)
(MH2)
1g-SAR 1g-SAR
462.5500 -
462 7950 1.01 0.83
FRF
467.5625 -
467 7125 0.20 0.24

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

DUT: Device Under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

FRF: Part 95 Family Radio Face Held Transmitter
NA: Not Applicable

PTT: Push to Talk

RSM: Remote Speaker Microphone

SAR: Specific Absorption Rate

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.

IEC62209-1 (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)

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

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

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

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

International Commission on Non-lonizing 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 - 643646 D01 SAR Test for PTT Radios v01r03

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

FCC KDB - 447498 D01 General RF Exposure Guidance v06
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5.0 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 04
Spatial Peak - ANSI - 16 8.0
(averaged over any 1-g of tissue) ' '
Spatial Peak — ICNIRP/ANSI - 40 20.0
(hands/wrists/feet/ankles averaged over 10-g) ' '
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0
6.0  Description of Device Under Test (DUT)

This device operates 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.

Table 3 below summarizes the bands, maximum duty cycles and maximum output powers limit
by applied different type of battery. Maximum output powers are defined as upper limit of the
production line final test station.

Table 3
_— Duty Cycle Max Power
Band (MHz) Transmission (%) (W)
462.5500 - 462.7250 FM *50 2.10
467.5625 - 467.7125 FM *50 0.54

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 2.5 cm from the
mouth, and *“at the body” by means of the offered body worn accessories. Body worn audio
and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio.
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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 4.0 to assess compliance of the device.

7.1 Antennas

There is one fixed antenna offered for this product. The Table below lists its
descriptions.

Table 4
Antenna Antenna . Selected for
No. Model Description test Tested
1 Fixed 160-170MHz / 462-468MHz, 1.8dBi gain Yes Yes
7.2  Battery

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

Table 5
Battery Battery o Selected for
No. Models Description test Tested
1 1532 1300mAh 3xAA Nlhé;Eechargeable Battery Yes Yes
2 AA Alkaline 3XAA Alkaline individual batteries Yes Yes
3 PMNN4477A | 800mAh 3xAA NiMH Rechargeable Battery Pack Yes Yes

7.3 Body worn Accessories

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

Table 6
Body Body worn . Selected for
worn No. Models Description test esEd
1564028V01 .
1 (PMLN7438A) TLKR- T3 T40 T50 T60 XTB Belt Clip Yes Yes
2 42015005001 Carry Lanyard Yes Yes
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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
A“g.io Allj\gci)%gfc' Description nglftt::g Tested Remarks
1 (I;ESI'TN'\Z:)Olll%B'\AI\Q) Single Pin earpiece with Boom Mic/Vox Yes Yes Default audio
2 N('gl;I?828468A Single Pin Remote Speaker Microphone Yes Yes

8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.10.2.1495 DAE4 '(Eé(i'z}g‘)‘
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 9
Phantom .
Phanto | Phantom(s) Material Parameters AT RIS T'\:I\?ctlirzgs SstlrJScF:)t?Jrrte T;OS:nt
m Type Used LxWxD g

(mm) (mm) Material | (wood)

200MHz -6GHz;
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 \ Er = 4+/- 1, 600x400x190
Loss Tangent = <0.05

Triple
Flat

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
Ingredients 450MHz

Head

Sugar 56.0
De-ionized Water 39.1

Salt 3.8

HEC 1.0

Bact. 0.1
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9.0  Additional Test Equipment

Report ID: P20002-EME-00019

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

Table 11
. . Calibration Calibration Due

Equipment Type Model Number Serial Number Date Date
Speag Probe EX3DV4 7533 11/06/2019 11/06/2020
Speag DAE DAE4 1488 07/23/2019 07/23/2020

Amplifier 10W1000C 312859 CNR CNR
Bi-Directional Coupler 3020A 41931 07/11/2019 07/11/2020
Power Sensor EQ301B MY41495733 04/19/2019 04/19/2020
Power Sensor EQ301B MY50290001 05/06/2019 05/06/2020
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
Power Meter E4418B MY45107917 07/01/2019 07/01/2021
Power Meter E4416A MY50001037 08/30/2019 08/30/2021
Power Meter E4418B MY45100739 12/09/2019 12/09/2020
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021
Data Logger DSB 16326820 11/25/2019 11/25/2020
Thermometer 1523 3492108 05/03/2019 05/03/2020
Temperature Probe PR-10-3-100-1/4-6-E WNWR020579 07/06/2019 07/06/2020
Network Analyzer E5071B MY42403218 09/13/2019 09/13/2020
Dielectric Assessment Kit DAK-3.5 1120 07/11/2019 07/11/2020
SPEAG Dipole D450V3 1053 10/19/2018 10/19/2020
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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.

Table12
. . Measured Tissue A
Dates Probe F():;Ir:t:ratlon ch:\?e Parameters Validation
c | & Sensitivity | Linearity | Isotropy
CwW
11/22/2019 | Head | 450 | 7533 | 086 | 428 | 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 Tissue Type Dipole Kit/ |Ref SAR @ 1W Results Results when Tested
Serial # Serial # (W/kg) Measured normalized to 1W Date
(Wikg) (Wikg)
1.16 4.64 03/30/2020
7533 IEEE/IEC Head| D450V3/1053e 4.57 1.18 4.72 03/31/2020
1.21 4.84 04/01/2020

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 11 of 47



FCC ID: AZ489FT4959 / IC: 109U-89FT4959

Report ID: P20002-EME-00019

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
Frequency| Tissue Conductivity | Dielectric Constant | Conductivity Ié'grl;i;rr:: Tested Date
(MH2) Type Target (S/m) Target Meas. (S/m) Meas
IEEE/ 0.87 435 084 42.2 03/30/2020
40 | JECHead |  (0.83-0.91) (41.3-45.7) 0.88 424 | 03/31/2020
0.86 41.7 04/01/2020
_— 057 43 0.85 41.9 03/30/2020
463 | |ECHead | (0.83-0.91) (41.3-45.6) 0.89 421 | 03/31/2020
0.87 41.5 04/01/2020
IEEE/ 0.87 43.4
468 IEC Head (0.83-0.91) (41.2-45.6) 0.90 420 03/31/2020

11.0

Environmental Test Conditions

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

Table 15
Target Measured
_ . Range: 18.9-24.7°C
Ambient Temperature 18-25°C Avg. 21.3°C
_ . Range: 20.5 - 21.0°C
Tissue Temperature 18-25°C Avg. 20.7°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.
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12.0 DUT Test Setup and Methodology

12.1 Measurements

Report ID: P20002-EME-00019

SAR measurements were performed using the DASY system described in section
8.0 using zoom scans. Oval flat phantoms filled with applicable simulated tissue

were used for body and face testing.

The Table below includes the step sizes and resolution of area and zoom scans per

KDB 865664 requirements.

Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 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 30° + 1° 20° + 1°

normal at the measurement location

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

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

Maximum area scan spatial resolution: AxArea, AyArea

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

device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 GHz: <8 mm
2 -3 GHz: <5 mm*

3 -4 GHz: <5 mm*
4 -6 GHz: <4 mm*

Maximum zoom scan spatial | uniform grid: AzZoom(n)
resolution, normal to
phantom surface

<5 mm

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

P1528-2011 for details.

2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Note: 8 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE

* 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

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 as well as with the offered audio

accessories as applicable.

12.3.2 Head
Not applicable.
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12.3.3 Face

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

12.4 DUT Test Channels

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

N, =2*roundup[10* (f;y, — fio,)/ f 141
Where
N¢ = Number of channels
Fhigh = Upper channel
Fiow = Lower channel
F. = Center channel

125 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” are 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.
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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.

13.0 DUT Test Data

13.1 Assessments at the Body for 462.5500-462.7250 MHz
Conducted power measurements for channel within frequency range 462.5500 —
462.7250 MHz was measured and listed in Table 17.
Table 17
Test frequency: 462.6375 MHz
Battery Power (W)
1532 1.87
AA Alkaline 1.94
PMNN4477A 1.84
Assessments at the Body with belt clip 156402801 (PMLN7438A)
DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 18 (bolded) are presented in
Appendix E.
Table 18
Max
. Meas.
Init |SAR Calc.
Antenna| Battery C:ile7 L UL Pwr (Drift 19- 19- Run#
Accessory Accessory (MHz) W) | (dB) SAR SAR
(Wikg)
(W/kg)
_ 1564028V01 | IXTN4011A
Fixed |PMNN4477A| o'\ 7030 | (1XTNA011AR) | 2626375 | 184|-0.70 102 | 068 | ZR-AB-200330-09
_ 1564028V01 | IXTN4011A
Fixed 1582 | o N7438A)| (IXTNAOLLAR) | #62-6375 187 |-0.39| 136 | 084 | AM-AB-200331-02
_ .| 1564028V01 | IXTN4011A
Fixed | AAAlkaline | o) 'y 70500) | (X TNG011AR | 2626375 | 1.94|-085 145 | 095 | AM-AB-200331-03

Motorola Solutions Inc
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Assessments at the Body with carry lanyard 42015005001

DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 19 (bolded) are presented in
Appendix E.

Table 19
Max
. Meas.
Init [SAR Calc.
Antenna| Battery (CEy calile TestPreq) o r Iprift| 19- 1g- Run#
Accessory Accessory (MHz) SAR
(W) | (dB) (Wikg) SAR
(Wikg)
. IXTN4011A
Fixed |PMNN4477A|42015005001 (IXTN4011AR) 462.6375|1.84|-0.51| 1.25 0.80 AM-AB-200331-04
. IXTN4011A
Fixed 1532 42015005001 (IXTN4011AR) 462.6375|1.87|-0.75| 1.24 0.83 AM-AB-200331-05
. . IXTN4011A
Fixed | AA Alkaline 42015005001 (IXTN4011AR) 462.6375|1.94|-1.00| 1.28 0.87 AM-AB-200331-06

Assessment at the Body with other audio accessories

Assessment of additional audio accessories with the highest SAR results from table
18 ad 19. SAR plots of the highest results per Table 20 (bolded) are presented in
Appendix E.

Table 20
Max
. Meas.
Init |SAR Calc.
Antenna| Battery C:ile7 L UL Pwr (Drift 19- 19- Run#
Accessory Accessory (MHz) W) | (dB) SAR SAR
(W/kg) (Wikg)
: - .| 1564028V01 | NTNB8867A

Fixed RAA Alkaline (PMLN7438A) (53724C) 462.6375|1.94|-0.97| 1.49 1.01 | AM-AB-200331-07
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13.2 Assessments at the Face for 462.5500-462.7250 MHz

Conducted power measurements for channel within frequency range 462.5500 —
462.7250 MHz was measured and listed in Table 21.

Table 21

Test frequency: 462.6375 MHz

Battery

Power (W)

1532

1.87

AA Alkaline

1.94

PMNN4477A

1.84

Report ID: P20002-EME-00019

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.
Init | SAR Calc.
Antenna| Battery C:ile7 eIl UGS, GG Pwr |Drift 19- 19- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB) (Wikg) SAR
(W/kg)
Fixed [PMNN4477A None None 462.6375|1.84|-0.51| 1.07 | 0.69 | AM-FACE-200331-08
Fixed 1532 None None 462.6375 | 1.87 |-0.68| 1.03 | 0.68 | AM-FACE-200331-09
Fixed | AA Alkaline None None 462.6375(1.94(-0.97| 1.23 | 0.83 | AM-FACE-200331-10

Motorola Solutions Inc
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13.3  Assessments at the Body for 467.5625-467.7125 MHz

Report ID: P20002-EME-00019

Conducted power measurements for channel within frequency range 467.5625 —
467.7125 MHz was measured and listed in Table 23.

Table 23

Test frequency: 467.6375 MHz

Battery

Power (W)

1532

0.469

AA Alkaline

0.500

PMNN4477A

0.467

Assessments at the Body with belt clip 156402801 (PMLN7438A)

DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 24 (bolded) are presented in

Appendix E.
Table 24
Max
. Meas.
Init |SAR Calc.
Antenna| Battery Callny o UGS, GG Pwr |Drift lg- 1g9- Run#
Accessory Accessory (MHz) W) | (dB) SAR SAR
(W/kg) (Wikg)
. 1564028Vv01 IXTN4011A
Fixed |[PMNN4477A (PMLN7438A) | (IXTN4011AR) 467.6375 | 0.467 [-0.20{ 0.28 | 0.17 |AM-AB-200331-11
. 1564028V01  |IXTN4011A
Fixed 1532 (PMLN7438A |(IXTN4011AR 467.6375(0.469 [-0.18| 0.27 | 0.16 |AM-AB-200331-12
. . 11564028V01  |IXTN4011A
Fixed | AA Alkaline (PMLN7438A |(IXTN4011AR 467.6375(0.500 [-0.22| 0.35 | 0.20 |AM-AB-200331-15

Assessments at the Body with carry lanyard 42015005001
DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 25 (bolded) are presented in

Appendix E.
Table 25
Max
. Meas.
Init | SAR Calc.
Antenna| Battery Callny L UL Pwr | Drift 19- 19- Run#
Accessory Accessory (MHz) SAR
(W) | (dB) (Wikg) SAR
(W/kg)
. IXTN4011A
Fixed |[PMNN4477A|42015005001 (IXTN4011AR) 467.6375|0.467 | -0.27 | 0.17 | 0.10 | ZZ-AB-200331-16
. IXTN4011A
Fixed 1532 42015005001 (IXTN4011AR) 467.6375(0.469 | -0.18 | 0.21 | 0.13 | ZZ-AB-200331-17
. . IXTN4011A
Fixed | AA Alkaline |{42015005001 (IXTN4011AR) 467.6375|0.500 | -0.42 | 0.18 | 0.11 | ZZ-AB-200331-18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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Report ID: P20002-EME-00019

Assessment at the Body with other audio accessories

By adapting SAR thresholds to general population limits per “KDB 643646 Body SAR
Test Consideration for Audio Accessories without Built-In Antenna”, SAR testing with
other audio accessories not necessary as previous results in Tables 24 and 25 shows
highest result of < 0.8 W/kg, which is more than 3dB from the specification limit.

13.4 Assessments at the Face for 467.5625-467.7125 MHz
Conducted power measurements for channel within frequency range 467.5625 —
467.7125 MHz was measured and listed in Table 26.
Table 26
Test frequency: 467.6375 MHz
Battery Power (W)
1532 0.469
AA Alkaline 0.500
PMNN4477A 0.467
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 27 (bolded)
are presented in Appendix E.
Table 27
Max
. Meas.
Init |SAR Calc.
Antenna| Battery Callny il =T Pwr |Drift 19- 19- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB)| \yq)| SAR
(W/kg)
Fixed |PMNN4477A|  None None |467.6375|0.467 |-0.55| 0.31 | 0.20 | ZZ-FACE-200331-19
Fixed 1532 None None |467.6375|0.469 |-0.48| 0.37 | 0.24 | ZZ-FACE-200331-20
Fixed | AA Alkaline None None |467.6375|0.500 |-0.59| 0.40 | 0.24 | ZZ-FACE-200331-22

Motorola Solutions Inc.
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13.5 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 28
Max
. Meas.
Init |SAR Calc.
Antenna| Battery Caty Cable TestFreq) p || 10 1g- Run#
Accessory Accessory | (MHz) W) | @B) SAR SAR
(W/kg) (Wikg)
. . 1564028V01 |NTNB8867A

Fixed | AA Alkaline (PMLN7438A) | (53724C) 462.6375(1.94 |-0.05| 1.61 0.88 AM-AB-200401-06

14 Results Summary

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 29
Max Calc. | Max Calc.
. Frequency at Body at Face
Technologies | 4’ (MHz) | (Wikg) (WIkg)
1g-SAR 1g-SAR
462.5500 -
FM 4627250 1.01 0.83
467.5625 -
FM 467 7195 0.20 0.24

All results are scaled to the maximum output power.

The test results clearly demonstrate compliance with FCC General Population/ Uncontrolled
RF Exposure limits of 1.6 W/kg averaged over 1 gram per the requirements of FCC 47 CFR
§ 2.1093 and RSS-102 (Issue 5).
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15 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are above 0.8W/kg (General population).

Table 30
Carr Cable Test [Adj Calc.
Run# Antenna| Battery Accessc)nlr ACCESSOr Freq. 1g-SAR | Ratio Comments
y Y[ (MHz) | (Wikg)
AM-AB-200331-07 0.93 No additional repeated
. AA 156402801 |NTNB8867A| scans is required due to the
Fixed | Ajkaline |(PMLN7438A)| (53724C) | #626375 1151 "Ratio (SARigd/SARIon) <
AM-AB-200401-06 0.81 1.20

16 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value for General Population exposure is less than 1.5W/kg.

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 450 MHz

Report ID: P20002-EME-00019

Measurement System

Probe Calibration E21]| 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E22 | 47 R 1.73 | 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E22 | 96 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 0
Linearity E2.4 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E25| 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E.26 | 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E27 | 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E28 | 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E6.1| 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E.6.1 | 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance | E.6.2 | 0.4 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t Phantom E63 | 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int.,

avg.) E5 | 34 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41 | 40 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 E31 ]| 40 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E.32 | 5.0 R 1.73 064 | 043 1.8 1.2 0
Liquid Conductivity

(measurement) E.33 ] 33 N 1.00 0.64 | 043 2.1 1.4 0
Liquid Permittivity (target) E.32 | 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) | E.3.3 | 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=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 450 MHz

Report ID: P20002-EME-00019

Measurement System

Probe Calibration E21 | 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E22 | 96 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E23 | 10 R 1.73 1 1 0.6 0.6 ©
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E25 | 10 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E26 | 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E27 | 11 R 1.73 1 1 0.6 0.6 ©
Integration Time E28 | 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 0
RF Ambient Conditions - Reflections E.6.1 | 0.0 R 1.73 1 1 0.0 0.0 0
Probe Positioner Mechanical Tolerance E6.2 | 04 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E63 | 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 ©
Dipole

Dipole Axis to Liguid Distance Ei'_z 2.0 R 1.73 1 1 1.2 1.2 ©
Input Power and SAR Drift Measurement | 8,6.62 | 5.0 R 1.73 1 1 2.9 2.9 o
Phantom and Tissue Parameters

Phantom Uncertainty E31 | 40 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E32 | 50 R 173 | 0.64 | 0.43 1.8 1.2 ©
Liquid Conductivity (measurement) E33 | 33 R 173 | 0.64 | 0.43 1.2 0.8 o
Liquid Permittivity (target) E32 | 50 R 173 | 06 0.49 1.7 1.4 o
Liquid Permittivity (measurement) E33 | 19 R 173 | 0.6 0.49 0.6 0.5 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 19 18

Notes for uncertainty budget Tables:

a) Column headings a-k are given for reference.
b) Tol. - tolerance in influence quantity.
c) Prob. Dist. — Probability distribution
d) N, R - normal, rectangular probability distributions

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

f) ci - sensitivity coefficient that should be applied to convert the variability of the uncertainty

component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the

expanded uncertainty
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Appendix B
Probe Calibration Certificates
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ciert  Motorola Solutions MY Contiicate No: EX3-7533_Nov19
[CALIBRATION CERTIFICATE

et EX30V4 - SN:7533

Caiizvalion procadurss) CbA CGAL-01.v8, QA CAL-12v8, OA CAL-14.v5, QA CAL-23.v5,

O CAL-256T

Calibration procedure for dosimetric E-field probes

RO s HNovember &, 2019
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Al Calibraliong e besn conduciied in the catad bboralony tacilily: environment Semperatore (27 £ 370 and Bumidiey < 7%

Caltralion Equipment used (MATE erisieal far ealibrason)

Pornary Stardardy LB Carl Dt {Cortieain Mo | Behutatuiad] Canlibumtann
Powar miter HRP SH: 1MTTH Gfdpr 19 (M. B7-QMGTIENT Agr-2i
Fower senser NRF-200 S I 19 (Mo, FT-DE) A 20
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hetwerk Asahyrer ERISEA S LB 10804 77 30-Maw- 14 (in Bousn chack (cl- 1) b o chesci: Ot}
Hama Funection Signatuny
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P— Kat Pokovec Toectresci Pegnagns m

I8803. Nesetrmbor B, 2019
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{:Illbl_'IlmLibnrllmynf G Sefweserischor Kssbrierienss

Schmid & Parinér ¢ Servies ssiase ddsalonnage

Engirmdng.ﬁ.ﬁ g Servinio svizzers o taratura
Zoughausstrasse &3, B04 Turich, Switterland Swiss Clibration Service

Accrecited by the Swiss Accreditation Sorvicn (545 Accreditation kot SCS 0108

Thi Swiss Accredtation Service iy one of the signaiories b the E&

uiidataral Agresmant for the meognition of caliration certifcated

Glossary:

TSL tissue simutating liguid

HORMz y.% sensithity in freo space

ComF MHHITSI.II‘MI:,F,:

DCP dioda com

CF mmqimrnr:n:.ﬁmuﬁrm

B, C.D madulation dependent linearizaticn paramelens

Palaization ¢ i rotation arcund probe axis

Polarizalion 5 & rotation arcund an axis that is in the plane normal io probe axis (ot moasuremant canied),

i, & =0 s normal to probe axis
Connecior Angle infoemnation used in DASY system io align proba sonscr X o the robol coordinale system

Calibration is Performed According to the Following Standards;

a) IEEE 5id 1528-2013, "IEEE Recommended Practics for Dalermining he Peak Spatinl-Averaged Specific
Absorpiion Rate (SAR) in the Human Head from Wirskess Communications Devices: Maadursmient
Technigquas®, June 2013

by BEC 62208-1, ", "Measurerment procedung for the assessmant of Specfic Absomtion Rate (SAR) from hand-
Fupd and body-mounted devices uwsed next bo the ear (requency rangs of 300 MHz 1o 6 GHz)", July 2016

¢} IEC G2204-2, "Procedune o dabarming the Specific Absorption Fate (SAR) for wireless communication devices
uged in close proximity (o the humen body (frequency range of 30 MHE to B GHz)", Masch 2010

d} KD 865664, "SAR Messurement Requinements far 100 MHz to § GHz"

Huﬂmdi Applied and Interpretation of Parameters:

MORMy,y.z Assessed for E-field polarization § = 0 (f < 900 MHE in TEM-gefl; { > 1800 MHz: R22 waveguids],
HORM:, .z are onty intarmediate values, (e, the uncertainties of MOFIMxy.z does not alfect the E%feld
uncertainty insida TEL (see befow SomF).

= NORM{Teyz = NORMxy.z * froquency_responsa (s8e Frequency Response Chaet). This inearization is
hmumﬂdhb&&ﬂmhmmmhh&miimumtyﬂmmwmhm
in the stated uncertainty of ComeF.

= DCPxyz DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (o uncertainty required). DCP does not depend on frequency nor madia.

=  PAR PAR is the Peak to Average Fato that is not calibraied bl determined based on the signal
characiemstics

* Arpr Beyr Cxyr Deya VRoyz A B, G, [ are numencal inearization parameters assessed based on
hﬁudmmhmmﬁhm The parameders do not dapend on freguenay nor

- Wm&mﬂnyEMﬁmMmemﬂnmEmﬂ{meme
Standand for £ £ 800 MHz) and inside waveguide using analytical field distibutions based on powsar
measuements for > B00 MHz. The same setups ane used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncanainty values are given, Thess paramaters ane
usad in DASYS software to improve probe accuracy close to the boundary, The senslivily in TSL comesponds
i NORM:, v 2 * ConvF whiereby the uncertainly comesponds bo that given for ConeE. A deapardait
M-l."-'omcFH is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o 2 100

z

=  Sphercal sotropy (30 devialion from isotropy): in a fiekd of low gradients realized using a flat phantom
cxposad by a patch antanna.

= Sensor Offset: The sensor offsed corresponds to the offsot of virual measurement camter from the probe tp
(e probue axis). No tolerance roguined.

= Conrnecior Angle: The angle is assessed using the information gained by dotermining the NORA (o
Lncanainty raquined).
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EXIDVE - BN:TERS Mawernber &, 20149

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Basic Calibration Parameters
Sensor X Sensor Y Sensor £ [T ] ]

Marm (0myY)” 042 .47 0.41 + 101 %
DCP :mﬁq 965 8o.1 1038

Calibration Results for Modulation Re
["Usb ﬁmmm A B I D VR a J Une®
di il /v dB my day, k=3
a oW x| oo 00 | 10 | 000 | W57 | ta8% | w7 %
X 0.0 il ] 1.0 1588 |
i2 0.Q 0.0 1.4 1455 |

Note: For details on UID paramabers se Appendl

The reported uncertainty of measurement is stated as the standard unceriainty of measurement
rmhplmfrbgf pmem k=2, which for a normal distribution comesponds to a coverage
al

:TMWﬂMKWJﬂDMMﬁn;E’MmmT&MPmEHﬂ

'Wmmw A MO
WGWMHMWEWMWWWﬂMMuthH—HH

Certficabe Mo: EX3-7533_Movil Page 3 of 12
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EX30N4- SM:TE33 Necnarrisar 6, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

ﬂ'!ilanmhaFumnhm

Sensor Amrangerman Triargpular
Gonneclor Angse (7) =]
Wiochanecal Surface Delechon Mode anablad
Optical Surface Detection Moda desabiled
Proba Crvsrall Length 337 mm
Probe Body Diameter 10 mm
Tip Length #mm
Tip Clamater Z5mm
Proba Tip i Sensor X Calibration Poini 1 mm
Prabe Tip io Senor ¥ Calbration Point 1 mm
Probe Tip to Sensar Z Calibration Poin T men
Recommended Measurement Datance rom Surface 1.4 mm
Corificate Ma: EX3-TS33_Novid Page 4 of 12
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EXEDVE- BMN:T53) Nervarsber 6, 2079

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz) © Mﬂ'_ Mia-_nmr ConvE X | ComvF Y | ComvFZ | Alpha® mr L I
150 52.3 0.78 1381 | 1381 | 1381 | 000 | 100 | #133%

| 300 453 0.87 1294 | 1284 | 1294 | 008 | 120 | £133% |
450 435 0.87 1184 | 1184 | 1184 | 042 | 130 | +133%
TS50 418 [IX:] 10.71 10,71 0.7 0.33 0.93 £12.0%

836 41.5 0.80 1047 1047 10.47 0.46 0.B6 2120% |
900 41.5 0.97 1025 | 1025 | 1025 | 031 [ 101 | s1120%
| 2450 302 1.80 787 | 767 767 | 03z | 052 | s120%
| 5350 3590 471 535 5.35 535 | 040 1.80 =13.1%
| 5500 | 358 4.95 480 | 489 | 480 | 040 | 180 | s13a%m

5600 35.5 5.07 474 4.74 474 D40 | 180 | +13.1% |
5750 35.4 5.2 480 | 490 400 | 040 | 180 | s131%

‘Hmwﬂamlﬂﬂﬂ-l:#:1Nﬂkﬁmhmmmwmmnhthmuﬂn: B0 MHE. Thi
uncarsinty i the HES of the ConvF uncersnty o calibmtion Soduency and the uscerainty for the inficated Fequency Band. Frequercy valdity
B 300 MHE i £ 10, 25, 80, 50 a0 P Mz lor Convf sasessements ol 33, &4, 126, 150 and 230 WHz rospectvely, Veldiy of ComF asssassd &
E“hhlimmm—ﬂ-i!lﬂ-bniwhu_maarh:mmvmmnwﬂ“ & 110 Mz

" i equencies balow 3 GHe, the valklity of issue parametivs (5 and o) can be relaed i £ 0% o liguid o perssatian Ramula is applied 1o

En&m!mmhmuwmm

AdphaiDegih afe delermingd Suring calibrston SPLAG warrants that the rewmainisg dedasen do 1o P boundany oec] aller Compendatan i
ml?ﬂ'nmt1ﬁlﬂ'mm-Swﬂhﬂ-tﬁhmmuﬂtﬂwmhﬂhﬂhmﬁ
cirinite T Y

Cortficale Mo EX3.7533_Novld Page §.of 12
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EX30a- SN TE3 Novermber &, 20019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Calibration Parameter Determined in Body Tissue Simulating Madia
T

f (Mb) © Mﬁ_ w{gﬂ__tﬂi_m‘r ConvF Z :;,m_.-' e Fﬂj

150 61.9 0.80 1350 | 1350 1250 | 000 | 100 | £133%

| 300 56.2 082 | 1269 | 12.89 1269 | 003 | 120 | £133%

450 6.7 0.84 1206 | 1208 | 1208 | 006 | 130 | s13am

750 55.5 0.96 1058 | 1058 | 1058 | 044 | 0858 | 2120%

| m3s 55.2 0.57 1025 | 1023 | 1023 | 045 | 080 | 2120%
900 55,0 1.08 995 | nes 905 | 050 | 080 | s120% |

. 2450 a7 1.85 7.7ma 7.7 7.78 035 | D42 +12.0%

5250 #6.9 6,36 4.80 4.80 4,80 0.50 190 | #131%

5500 485 5.85 422 422 422 | 050 | 180 | +131%
SE00 4B.5 577 4.10 4.10 4.10 050 | 190 | #131% |

5750 483 5.04 423 423 423 | 050 | 180 | £131%

FJ'IU.II'I?L Bowe 300 MHz of = 100 MHE only appbes lor DASY w4 and higher (mes Page 7], siss 1 B restnicted 4o £ 50 WHE. The
o S of e Come uncortainty ot calirabon freguency and the uncenmnty for s indicaind fraquancy hund. F
o 300 MEHE i3 £ 10, 25, 40, 50and T0MEHE for Cornd apsrssmants af 30, 4. 128, 150 and 220 Mz respeciively. Valdiy “'31.'.'.‘.?._."
6 Mz B 4 WL ond Comf® pssesaed of ﬁﬂhnﬁaﬂﬂtmsﬂumﬁhmhm-dnhHMHu
¥ A2 fraqueancies, bolow ) Gz, P waldity of s parnmensns (¢ and o) a0 ba seliessd 16 & 10% # bguid compensation lomada is ansiiod it
maasured SAR values. M frequencies abovn 3 GHr, Pa ety of thdus paramatins jo and o s restriciod 1o & 5% Tha unowrinisly i S R5S5 ol
g-m:n-'F uiartaiety il indeiiic Largst iU patamyley.

AlphaDaph pre dotermined during caliwation. SFEAD marrants. thal tha rermsning deviabion dun i tho boundary effect ster
H-t_ﬂlllﬂﬂihlt11&%“1%““:&“%“”%;wmmmmnmn
Sarmater fom the Boundeny

Cortificaio Mo: EXCH-T5XE_Novil FageBol 12
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CHIDV - SN TEE Merveenbar 8, 2018

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

15 r
Yol e . P P .. .............. e e " TP LT T
R T T—
3 |
12 P r—— ] e 45 8 5 i e e B S i
£ 1 e — o Ll
o e~ —
= e |
£ !
w {": | S— s 3.
F !
L1 T I IRREEt ST I
ﬂs:l L1 L i | i i I i 'l - L1 1 'l -] - 1
L] &00 1000 1500 2000 2500 000
t [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (ke2)

Cartificabe Mo: EX3-T533 MNow19 Page 7 of 12
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EXI0VA- BN TR Movpmbsr 8, 2015

Receiving Pattern (¢), 9 = 0°

=300 MHz TEM =1800 MHz R22
= L]
- Lol L] L
N ] ]
& " L] b
b - 1 T o 4
x L |
- oo a wy A r = ¥ B TR TR T
- T 1 f P s i '
i 4 . 1 4
) v A " -
oY ¥
o - 1" H f
i ]
L] L] - [ [] iy
Tot X ¥ z Tei ] ¥ L

015 L} - '. MRS (S MYl RTINS e pU— '_ e

1ﬂmﬁ WEJ: '|Bﬂ!|.:!H.I Jﬂ'ﬂt

Uncartainty of Axial lsotropy Assessment: £ 0.8% (k=2)

Cartificato Moo EX3-TEE3_Nev1d Page B of 12
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Hovombs B, 2018

Dynamic Range f{SAR}¢aa)
(TEM cell , f,.u= 1900 MHz)

o

P |
4 LB
L I
P .
o L[]
Cartificate Mo: EX3.7533_Novig Page 8ol 12
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EXA0VE= SN T533 vorvomber 6. 2010

Conversion Factor Assessment

Im B35 Mz WELS RS (H_comeF) U= 2450 MHz WELS R22 (H_oonwF)
an
ol
1T
-
Hig \. =
*,
g7 .
|
3 37
18 5, i
i
iyt bt e B o F.
& H o = = -- = b = 5 =1 F
L] L] -

Deviation from Isotropy in Liquid
Error ($, 8), f = 900 MHz

-4 -08 H5 04 02 00 0F 04 OB N8 10
Uncertainty of Spharical isctropy Assessment: £ 2.6% [(k=2)

Cercain Ne: EX3-T533_Novid Paga 10 of 12
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EXIVe= SMETS33 Mcrvemiber &, 2019

Appendix: Modulation Calibration Parameters

uio Communication Systerm Name A B [ o ¥R Max
di B dB m' de. (k=)
o oW %] o8 B0 10 | GO0 | W57 | t3B% | 14T %
¥ ag 0.0 10 150.8
gl oo | oo | wo [ TWREY
T0117- | IEEE BOZ. 170 (HT Mixed, 13.5 X | o W8 | 207 | BOT | 1350 | 50% | 24T %
¥ | g 80 | 208 LK
zZ | pee 83 | 210 =0
10906~ | ICEE BOZ.11n (HT Mixed, 6.5 % | B4 678 | 208 | B0 | 1293 | 7% |47 % |
| CAC | Mbps, BPSK)
¥ | 840 879 | @08 14
e e x 949 B2z 210 1328
Bﬂ;s EEEBJI?.HHHHE.IEH: x| 25 ) B8 | 154 | 1368 | :05® | 24T %
Y | 247 868 | 178 1258
Z| am Tz8 | 200 1405
T0217- | IEEE BOZ.11amh Wikl § GHz K| 881 | 676 | 207 | 623 | 1278 | :55% [247%
| AR | [OFOM, 6 Mbps, 590 duty cycl]
¥ | B4m 618 | %08 e
Z | o#s 681 | 21D 1318
Fm ] Ts 7.8 0.0 B9 | 1301 | 227 % | 24T %
| AR | MCSD, Sipe duly cycle)
¥ | 68 881 | 1435
it us z | o BA3 | 212 __ | e
10834- | IEEE B0Z.11ac WiFi (#0MHz, x| tna BA3 | 211 | 645 | 1370 | #30% | taTw
| ARG | MCSO, SBps duly cpde)
¥ | o.4s BTE | 207 1243
£ | wom BaT 1.4 1408
084a. | IEEE BOZ.110C WiF| [B0MHE, X | 1080 | BAS | 1.1 | BAT | 128 | 0% | 47 % |
| AAE | MCS0, 0opc duty cydle)
ks 10,08 Gr.7 7 THLT
Z | 1083 | #an | 214 LLEL]
0571- | IEEE BOZ.110 Wikl 2.4 GHz % | 260 | 858 | 10 | 108 | 1326 | TR | 24T %
AAA 1
Y| 288 | era 12 144
z A64 737 214 T4
10583 | IEEE BOZ11am WiFl § GHz x| o84 61T | 210 | BEE | 1253 | t25% |27 %
AAE | [OFDM, 6 Mbgs, Bpe duly cycle)
¥ | mes 678 | 231 1308
Z | oS 88,1 | 21.3 1287
;MEE. TEEE BOZ. 110 (HT Mined, Z0MFE, | X 975 &7 .0 B.63 1267 | 27% | +47 %
| AME | MCS0, Sdpe duty cyde) s
¥ | 968 | 678 | 213 13T
Z | sa2 BB3 | 214 T30
:.ﬁﬂ- IEEE BO2.11n [HT Mized, d0MHE, | % | 1038 BB3 | 214 | BI8 | 1343 | £33% | 24T R
| MCED, S0pc duby cycle)
¥ | 1024 B4 | 214 1467
Z | o BBE | 218 1373
Ceriificats Ma: EXI-7533_Movia Page 11 of 12
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EXIDVE- SNT5I3 Movember 6 2010
T0G07- | ICEE BOZ1 180 Wi [20WEz, x| w78 T8 | 201 | BG4 | 1268 | 233% | 247 % |
| ARE [ MICSH, Spe duly oyckn)

¥ g0 | ere | 382 1288

£ | sm 683 | 214 T [— =
T0616- | IEEE B02.113c WIF| (40MHz, X | 1041 | 683 | 214 | BAZ | 1344 | #33% |47 %
| AAD | MCE0, DOp: duty Syiie)

Y | iz BA4 | 214 1368

Z | a2 EAE | 7B T
_'IFIEEBW-HEEWL x | womn BAS | 214 | HB3 | 1385 | £35% | 24T %
| AGE | MCED, Blpe duby cycla)

¥ 10.47 T ] 208 125.5

Z | 10.74 g0 | 218 TN

mlmmmmmmmmmwmﬂumuuwuh

Cortificate Mo: EX3-TSX3_Novif Pags 12 ol 12
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner g R
Enginearing AG c Servizbo svirzers di taratura
Zoughaussirasss 43, 8004 Zurich, Switseriand 5 Swiss Calibration Servics

Actradined by o Swiss Accrodintion Servcd [SAS) Accreditation o.: SCS 0108

The Swiss Accreditstion Service is one of the signalories io the EA
Multilsteral Agreermend lor the necognition of calibration certificaten

ciient  Motorola Solutions MY Cortificate Ho: D450V 3-1053_Octig

|[CALIBRATION CERTIFICATE

Object D450V3 - SN:1053
CalEea RS QA CAL-15.v8

Calibration procedure for dipole validation kits below 700 MHz
Cabbration saln Oclober 19, 2018

This calitation cedificate documants the Eaceabdly o naSonsl Eardands, which nalize the prysical wils of measremonis (51
Tha MsaBLnEMnes. ind thiy urdiainties with confidence probaldiy e given o e sliowing pages and o part of B Cantiicate.

Al calbrations have Eson conducted in e cleaod ooy facliy: srsionmant empantes (22 a 377G and husidity < 70%.

Calibration Equipment used (MATE critical kor calBration)

This calibeaion corificete shall rel b raproducesd sacepl in hul withoul welien appncval of the labomon,

Primary Standands ] ] Cal Dase (Cartilicate Mo) Sefwpiubind Caliration

Porstsr mates NRP Ex 104778 DA 18 (Ma, 21 7-020T202673) Api-10

Powesr sanace MRP-ZB1 S 100244 (- A= 18 (Mo, 21702672 Ape-15

Pnise’ s MAP-Z01 BME 103248 e-Ager 18 (Mo, 21T-0267TH) AprAg

Redamncs 2048 AHenalon SN 5277 {20x) ek Age- 10 (Mo, 20702682 Ape Al

Type-H mssmasch Smbriaton BN GO4T.2FOGRET  OeeApe- 18 (o ZT0RGET) Agr1l

Reteonca Probe B0V SN: 3877 0D 1T [N, EXD-387T_Dwsci 7y Dwc-18

DAES BM: 854 - Jul- 18 (No. DAEA-S54_Jul18) -1l

Socondary Stardurds D8 Chax Dat fins housa) Schackli Check

Py mashsr 44100 S GRLIZ0ETY 12-Juni- 18 (M. TR0 I Pouss chack: A2

Powor sensor E44 124 S MY S 1408087 T2-dun- 18 (Mo 2 T0emEs)y I Fasumi chack: Jun-20

P Sl E44124 S GO0 10 12-dure 18 (Mo, 2170 T house check: Jun-20

AF genaraior P G480 S USISLBUONTO0  Del-Auig0R (in housa chsck Jun-18) I s chiscks Jun-30

Natwork Aralyzer Aglard EBISAN | SME LS4 10R0MTT 31-Mar-14 (in house chac Oel-18) Ins houss chack: Dol-19
Harma o

Cakbvatod by: Clinuco Lowuibler Laboesicry Tockmician

Apgeorend by Rl Posiovic Torrazal Manige

P

lssued: Octobar 19, 2018

Cartilicate Moo D450VI-1053_0ci18
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Calibration Laboratory of

> Schwelrerischer Kalibriordiens]
Schmid & Partner Service sulsss Tt
Engineering AG Servizic svizoero oi taraturs

Swess Collbratan Serdcn

Irughaussinsse 43, BD0 Zuwich, Switeariand

Aecreciiod by iho Swiss Aocridtation Sedvice (SA%) Acereditation Mo SCS 0108
The Gwiss Ascreditation Service is one of the signabories o the EA
Multilateral Agreement for the recognition of calibration comificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "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 6 GHz)", July 2016

¢} IEC 62208-2, "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 & GHz)®, March 2010

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

Additional Documentation:
g] DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measurement at the SMA connector o the feed point. The Retumn Loss ensures low
raflacted power. No uncerainty required.

* Eleclrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

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

= SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominal 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%.

Casrtificate Moo DA50VI-1053_0ct1B Paga2cl B
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Measurement Conditions
DASY system configuration, s far as not given on page 1.
DASY Version DASYS V52102
Extrapolation Agvanced Extrapolation
Phairtsm ELI4 Flat Phantom Shall thicknass: £ = 0.2 mm
Distance Dipols Center - TSL 15 mm with Spacar
Zoom Scan Resalution du. dy, dz =5 mm
Fraquency 450 MHz = 1 MHz
Head TSL parameters
The i and calculations warn
Temperature Penmittivity ‘Conductivity
Maminal Head TSL paramaeiers 220°C 435 087 mhoim
Measured Head TSL parameters (22.0£02)*C 441+8% 0BT mihodm + 6 %
Hoad TSL lemperature change during test =05 sase mas
SAR result with Head TSL
SAR avernged over 1 om” (1 g) of Head TSL Condiion
SAR maasured 250 MW ingut poswner 1,14 Wikg
SAR for nominal Head TSL paramatons nommakized to 1W 457 Wikg = 18,1 % (k=2)
SAR sveraged over 10 cm” (10 g) of Head TSL conditian
SAR measuned 250 MW Input power 0. 762 Wikg
SAR for nominal Head TSL parameters mgrralized ba W 3.05 Whg  17.8 % (k=2
Body TSL parameters
The foliowing pasamalers and calculaticns wers
Temperatusrg Permiltivity Contductivity
Nominal Body TSL paramabers 220G 557 0.84 mhafm
Measured Body TSL parameters (2200 +0.2) *C 555+6% 0,82 mho/m < 8 %
Beody TEL temperature change during lest =054G e —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Conditicn
SAR measured 250 mWW input power 1.12 Wikg
BAR for maminal Body TSL parmamaters normalized o 1TW A.53 Wik = 18.1 % [k=2)
SAR averaged cver 10 em” (10 g) of Body TSL ConEon
SAR measured 250 mW inpul powar 0.753 Wikg
SAR for nominal Bady TSL parameters narmalzed to 1W 3,08 Wikg £ 17.56 % (k=2)
Cartilicabe Mo: D450VA-10583_0Oct18 Page 3 of 8
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Appendix (Additional assessments outside the scope of 5CS 0108)
Antenna Parameters with Head TSL

Impedance, rensformad 1o heed point STED-4.4 K0
Agten Loss =21.7dB

Antenna Parameters with Body TSL

Impadancs, transtormmed (o feed point 55.1 Q- 7.0§0
Faturn Loss - 21,7 gi

General Antenna Parameters and Design

| Etectrical Delay fone direction) | 1351 ns |

Aftar long tenm usa with 100W radiated power, only & slight waming of tha dipcde near the lsedpaing can be measured.

The dipols is mada o standard semiriged coavial cable, The center conductor of the feeding line iz directly connectad 1o the
$@00nd am of the dipole. The antenna is thevelone shoet-circuited far DC-signals. On same of the dipplas, amall end caps
are added 2 the dipcls anms in cader 1o impnove matching when lcaded according 1o the position as explained in tha
Measurement Condiions” paragraph. The SAR data are nol affected by this change. The averall dipole length is st
according 1o the Standard,

Moy excassive force mus! be applied to the dipale arms, bocaisa they might bend or the soldersd conneclions near i

fedpoint may be damaged.

Additional EUT Data

Manistuctuned by SPEAG
Manudaciured on Decambar 16, 2005
Caerificabs Mo: DaS03-10583_Oct18 PagedciB
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DASYS Validation Report for Head TSL

Date: 191002018
Test Laboratory: SPEAG, Zuorich, Switzerland
DMUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V - SN:1053

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

Medium parameters nsed: f= 450 MHz; 0 = 0.87 S/m; g, = 44.1: p = 1000 kg/m’
Phantom scction: Flat Section

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

DASYS2 Configuration:
= Probe: EX3DY4 - SN38TT; ConvF(10.5, 10.5, 10.5) @ 450 MHz; Calibrated: 30.12.2017
»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn654; Calibrated: 05.07.2018
s Phantom: ELI v4.0: Type: QDOVADDIBB; Serial: TP:1003
«  DASYS2 52.10.2(1495); SEMCAD X 14.6.12(74500

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (Tx7x7)/Cube 0:
Meazurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 38.89 Vim; Power Drift = <0000 dB

Peak SAR (extrapolated) = 1.74 Wikg

SAR(1 g) = 1.14 Wikg; SAR(10 g) = 0.762 Wikg

Muximum valee of SAR (measured) = 1.52 Wikg

I Bl

0dB = 1.52 Wikg = 1,82 dBW/kg

Caorificate Mo; D4S0VE-1053_0Oct18 Pags 5ol B
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Impedance Measurement Plot for Head TSL

450 000000 Mz 57.640 (3
TEEST pF  -4.4403 02

§50 000000 MHz  62.028 miJ
27801 *

derg
[ R Y T p—

30 L0

=410 1 L
i S 0000 MHKg ——

Cortificate No: D450V3-1053_Oct18 Page G ol B
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DASYS Validation Report for Body TSL

Drate: 191002018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 450 MHz; Type: D450V3; Serial; D45S0V3 - SN:1053

Communication System: UID 0 - CW; Frequency: 430 MHz

Medium parameters used: f = 450 MHz; o = 0.92 $/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMECFANSI C63.19-201 1)

DASY 52 Configuration:

Probe: EX3DVE - SN38TT; ConvF(10.8, 10.8, 10.8) & 450 MHz; Calibrated: 30.12.2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 05.07.2018

Phantom: ELI v4.0; Type: QDOVAOOIBB; Serial: TP 1003

DASYS2 52.10.2(1495), SEMCAD X 14.6.12(7450)

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

Reference Value = 41.78 Vim; Power Dnift = -0.04 dB

Peak SAR (extrapolated) = 1.72 Wikg

SARI(1 g) = 1.12 W/ikg: SAR(10 g) = L753 Wikg

Maximum value of SAR (measured) = 1.50 Wikg

el i)

0 dB = 1.50 Wikg = 1.76 dBW/ikg
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FCC ID: AZ489FT4959 / IC: 109U-89FT4959 Report ID: P20002-EME-00019

Impedance Measurement Plot for Body TSL
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FCC ID: AZ489FT4959 / IC: 109U-89FT4959

Dipole Data

Report ID: P20002-EME-00019

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 450-1053 Akl
Impedance Return Loss
real imag
Date Measured Q i dB
11/08/2018 53.78 | -7.39 -21.97
11/10/2019 53.95 | -6.72 -22.49
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