FCC ID: AZ489FT3848 / IC: 109U-89FT3848 Report ID: P21594-EME-00004

W\, V- - § a1,

N, \ NS

@ MOTOROLA SOLUTIONS | gocr s’ ﬂae—ame

L X MSISO/IEC 17025

B N f— Bt

TN TESTING /\ (ACCREDITED)
”//,ﬁ.\\:‘ SAMM No. 0826 K7 m W 2

CERTIFICATE 2518.05

DECLARATION OF COMPLIANCE SAR ASSESSMENT Part 1 of 2

Motorola Solutions Inc. Date of Report: 08/05/2020
EME Test Laboratory Report Revision: A
Motorola Solutions Malaysia Sdn Bhd
Plot 2A, Medan Bayan Lepas,
Mukim 12 SWD 11900 Bayan Lepas Penang, Malaysia.

Responsible Engineer: Jian Sheng Ch’ng (EME Engineer)

Report Author: Lee Kin Kting (Senior Technician)

Date/s Tested: 6/28/2020, 6/30/2020, 7/1/2020-7/2/2020, 7/7/2020-7/8/2020, 7/20/2020-
7/21/2020, 7/23/2020, 07/31/2020, 08/04/2020

Manufacturer: Motorola Solutions Inc.

DUT Description: Handheld Portable — XPR 7550 IS 136-174 MHz 5W FKP GPS GOB CSA

Test TX mode(s): CW (PTT)

Max. Power output: 6.0W

Nominal Power: 5.0W

Tx Frequency Bands: 136-174 MHz

Signaling type: FM

Model(s) Tested: AAH56JDNIPA3AN (PMUD3254A), (IC MODEL: PMUD3254ABCNAA)

Model(s) Certified: AAH56JDNIPA3AN (PMUD3254A), (IC MODEL: PMUD3254ABCNAA)

Serial Number(s): 627TWKO0669

Classification: Occupational / Controlled

Applicant Name: Motorola Solutions Inc

Applicant address: 8000 West Sunrise Boulevard, Fort Lauderdale, Florida 33322

FCC ID: AZA89FT3848; LMR 150.8-173.4 MHz

IC: This report contains results that are immaterial for FCC equipment approval, which

are clearly identified.

109U-89FT3848;LMR 138-174 MHz

This report contains results that are immaterial for ISED equipment approval, which are
clearly identified.

ISED Test Site registration: 24843

FCC Tes.t Firm Registration 823256
Number:

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 § 2.1093 and RSS-102 (Issue 5).

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions
supplied, said product complies with the national and international reference standards and guidelines listed in section 4.0 of this report (no deviation
from standard methods). This report shall not be reproduced without written approval from an officially designated representative of the Motorola
Solutions Inc EME Laboratory.

| attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. This reporting format is consistent with
the suggested guidelines of the TIA TSB-150 December 2004. The results and statements contained in this report pertain only to the device(s)
evaluated. 2

g TIONG oy conec
Nguk &0
Tiong Nguk Ing Ing ="

Deputy Technical Manager (Approved Signatory)

Approval Date: 8/5/2020

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 1 of 62




FCC ID: AZ489FT3848 / IC: 109U-89FT3848 Report ID: P21594-EME-00004

Part 1 of 2
IS0 I 01 oo 0 od o] o RS PRPPRRRN 4
2.0 FCC SAR SUMIMAIY ..ottt b et e bt e e seenneannenbeenneannen 4
3.0 ADDreviations / DefINITIONS. ........ciiiiiiiieieie bbb 4
4.0 Referenced Standards and GUIAETINES .........ocviiiiiiriiiiiriieee e 5
5.0 SAR LIMIES 1outiiiieiiieiieeie sttt sttt e e e s ta e e ase e teesteaseesseeneesseeateesaeanaesaeeneenreenseaneens 6
6.0 Description of Device Under TeSt (DUT) ..ovoiiiiiiiiiiiieeieie e 6
7.0 Optional Accessories and TESE CHITEITA ......coververierieriirisieieie e 7
7.1 ANTEININAS ...ttt ettt sh e e e R e e R b e e e R e e e br e e bn e e br e nrre s 7
7.2 BaALIEIY ... 7
7.3 BOUY WOIN ACCESSOIIES ...ttt sttt ettt bbbt et e et st sbe b e 8
T4 AUTIO ACCESSOITES ...ttt ettt sttt s bbbt st b ettt e e et et b b e 8
8.0  DeSCription OF TESE SYSTEM....cuiiiiiiiiiiiiiee et bbbt nb et sbesr s 9
8.1  Descriptions of Robotics/Probes/Readout EIECIIONICS .......ccvvvevveriesieiieie e 9
8.2 Description OF PRANTOM(S) ....eeuveieieiiiiesiesie sttt 10
8.3 Description Of SIMUIALE TISSUE......cc.eivirireriiiisieieie ettt 10
9.0 Additional TeSt EQUIPIMENT.........ciiiiiieiiieieie sttt nne s 11
10.0 SAR Measurement System Validation and VerifiCation ...........ccccooceverinieniinienieiese e 12
10.1  SySteM ValidatioN.....c..ooviiiiiiiiiieeeee e 12
10.2  SYStEM VEIITICALION ...ttt 12
10.3  Equivalent TiSSUE TSt RESUITS .......cviiiriiiiiiiiriesieee e 12
11.0 Environmental TeSt CONTITIONS ......c..oiiriiiiiiiieeie et 14
12.0 DUT Test Setup and MethodolOgy ..........coviiiiiiiiiieiereee e 14
12,1 IMIBASUIEIMENTS ..ottt ettt ettt e et r et e e e sb e et e e sre e e be e s nbeebeeanbaenbeesnbeenreas 14
12.2  DUT CONFIGUIALION(S) +.vevevitiitiniieiieiesie sttt sttt sttt 15
12.3  DUT POSItIONING PrOCEAUIES ......coueiiiiiiieiie ittt 15
12.3. 1 BOY .ttt 15
12.3.2 0 HEAG ... 15
12.3.3  FC i 15
12.4  DUT TeSt ChANNEIS .....c.ooiiiiiiiiiiieee e 16
12.5 SAR Result Scaling Methodology .........ccoeiiiiiiiiiieieec e 16
12,6 DUT TESEPIAN ettt saeeeeene e 16
13.0 DUT TESEDALA......cciueeiiiiieiiieieee ettt r e e e n e nne s 17
13.1 LMR assessments at the Body for 150.8-173.4 MHz band............cccceveiiiincncinnnnn 17
13.2 LMR assessment at the Face for 150.8-173.4 MHz band............ccccovvieiinencncienen 19
13.3  Assessment for ISED, Canada..........ccocvvvvieiiiiiiieiiiiiie ettt tee e s sben e 20
13.4  Shortened SCaN ASSESSIMENT ........cueiiiririerieiterie ettt sre e 21
14.0 RESUIS SUMMANY ..ottt bbbttt n b bbb nre s 21
15.0 Variability ASSESSIMENT .......c.eiiiiiitiitiitie ettt bttt n b bbb nne s 21
16.0 SYSTEM UNCEITAINTY .....eeiuiiiiiiieiieieite sttt bbbttt bbbttt e e e bbb nbe et 22

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 2 of 62



FCC ID: AZ489FT3848 / IC: 109U-89FT3848 Report ID: P21594-EME-00004

APPENDICES
A Measurement Uncertainty BUQET ..........ooviiiiiiiiiiec e 23
B Probe Calibration CertifiCates..........coeiiiiiiiierieie ettt 26
C  Dipole Calibration CertifiCateS.........cceiieiieiiiieieeie e sre e 53
Part 2 of 2
APPENDICES
D System VerifiCation ChECK SCANS..........uiiiiiiiieie sttt sne s 2
e B 10 oz 1 TP 31
F  Shorten Scan of Highest SAR Configuration ...........cccccveiieiiieiie e 76
G DUT TeSt POSITION PROTOS .....c.eiiiiiiieiiiiiesiieie ettt sttt nne e sne e 80
H  DUT, Body worn and audio acCesSOries PROTOS. ........ccccviieiiereiiereere e 81
Report Revision History

Date Revision Comments

08/05/2020 A Initial release

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 3 of 62



FCC ID: AZ489FT3848 / IC: 109U-89FT3848 Report ID: P21594-EME-00004

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 AAH56JDN9PA3AN (PMUD3254A).
This device is classified as Occupational/ Controlled.

2.0 FCC SAR Summary

Table 1
Max Calc at Ivélftl)l(:g;:c
Equipment Class Freqt(1|\e/|n:|3z/)band Body (W/kg) (W/ka)
19-SAR 19-SAR
TNF 150.8-173.4MHz 221 0.83

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

SAR: Specific Absorption Rate

TNF: Licensed Non-Broadcast Transmitter Held to Face

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

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

the user.
Maximum Power: Defined as the upper limit of the production line final test station.
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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 Radio communication
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 /
B e 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 using frequency modulation (FM) signal incorporating
traditional simplex two-way radio transmission protocol.

The band in 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 technology, band, maximum duty cycle and maximum
output power. The maximum output power is defined as upper limit of the production line
final test station.
Table 3
Duty Cycle (%)
*50

Max Power (W)
6.0

Band (MHz) | Transmission
136-174 FM
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 “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 4
Antenna Antenna .. Selected for
No. Models Description test Tested

1 PMADA067C* VHF+GPS HELICAL ANTENNA_ (136-147 MHz) Yes Yes
, 5/8 wave, -6.0dBi

9 PMAD2068C VHF+GPS HELICAL ANTENNA (147-160 MHz) Yes Yes
, 5/8wave, -6.0dBi

3 PMADA069C VHF+GPS HELICAL ANTENNA (160-174 MHz) Yes Yes
, b/8wave, -6.0dBi

4 PMAD2088B VHF Wide Band Antenna (13_6-174 MHz) Yes Yes
, 5/8wave, -6.0dBi

Note -*Antenna PMAD4067C bandwidth is outside FCC range
7.2 Battery

There is only 1 battery offered for this product. The Table below lists their
descriptions.

Table 5
Battery No. | Battery Models Description Sele(t::ig el Tested | Comments
1 NNTNS386A Battery IMPRESZé_ébl'?n CSA157 IP68 Yes Yes
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All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.

Table 6
Body Body worn o Selected for
worn No. Models Description test Tested Comments
1 PMLNG6086A ATEX Belt Clip 2.5 inch Yes Yes
2 PMLN6097A Hard Leather_Cary Case 2.5 inch Yes Yes
Swivel FKP
3 PMLN6099A Soft Leather _Cary Case 2.5 inch Yes Yes
Swivel FKP

7.4 Audio Accessories

All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio
accessories.

Table 7
Audio Audio Acc. . Selected
No. Models Description for test Tested Comments
1 | PMMN4osoa | 'MPRES Large RSM With Ear jack, Noise | yoo |y Default Audio
Canceling
2 NNTN8379A Dual Muff CSA 157 Headset 24NRR Yes *No Test with NNTN8378A
3 NNTN8380A Dual Muff CSA 157 Headset 26NRR No No By similarity to NNTN8379A
4 NNTN8382B IMPRES INC RSM, IP57 Yes *No
5 NNTN8383B IMPRES INC RSM, Audio Jack Yes *No
6 PMLN5275C Heavy Duty Headset Yes *No
7 NNTNB8378A CSA 157 PTT Adapter, Nexus 4 Pole Yes *No Test with NNTN8379A
8 PMMN4067B ATEX CSA Remote Speaker Microphone Yes *No
Bottom of Form

Note - * SAR < 4.0 W/kg, test not require as per KDB 643646 D01
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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
. . 52.10.2.1495 & EX3DV4
Engineering AG 52 10.4.1527 DAE4 (E-Field)
SPEAG DASY 5 T

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
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =35, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LosErT;:gi’nt _ | Human Model | /_Z(T 2nr]n m Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a+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 10
Ingredients 150MHz
Sugar 55.4
De ionized —Water 38.35
Salt 5.15
HEC 1.0
Bact. 0.1
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9.0  Additional Test Equipment

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

Table 11
Equipment Type Model Number Serial Number Calibration Date Calibration Due Date
SPEAG PROBE EX3DV4 7533 11/06/2019 11/06/2020
SPEAG PROBE EX3DV4 7511 10/24/2019 10/24/2020
SPEAG DAE* DAE4 1488 07/23/2019 07/23/2020
SPEAG DAE DAE4 729 10/16/2019 10/16/2020
PIELECTRIC ASSESSMENT DAK-12 1069 02/25/2020 02/25/2021
NETWORK ANALYZER E5071B MY42403218 09/13/2019 09/13/2020
AMPLIFIER 10W1000C 312859 CNR CNR
BI-DIRECTIONAL
COUPLER 3020A 41931 07/09/2020 07/09/2021
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
POWER METER E4419B MY45103725 06/10/2019 06/10/2021
POWER METER E4418B MY45100911 08/30/2019 08/30/2021
POWER SENSOR 8481B MY41091243 12/17/2019 12/17/2020
POWER SENSOR E9301B MY50280001 04/22/2020 04/22/2021
POWER SENSOR E9301B MY55210006 04/22/2020 04/22/2021
POWER SENSOR 8481B 3318A10982 02/05/2020 02/05/2021
POWER SENSOR E4412A US38488023 04/23/2020 04/23/2021
VECTOR SIGNAL
GENERATOR E4438C MY47272101 10/29/2019 10/29/2021
VECTOR SIGNAL
GENERATOR E4438C MY45091270 08/13/2018 08/13/2020
DATA LOGGER DSB 16326820 11/25/2019 11/25/2020
TEMPERATURE PROBE 80PK-22 05032017 12/24/2019 12/24/2020
THERMOMETER HH202A 35881 12/24/2019 12/24/2020
THERMOMETER HH806AU 080307 12/31/2019 12/31/2020
TEMPERATURE PROBE 80PK-22 06032017 12/31/2019 12/31/2020
SPEAG DIPOLE CLA150 4016 10/10/2018 10/10/2020

Note: “*’ indicates that the equipment is used for SAR assessment before calibration due date
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10.0 SAR Measurement System Validation and Verification

DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D respectively.

10.1 System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
Table 12
. . Measured Tissue .-
Dates Probe Ca_llbratlon Probe Parameters Validation
Point SN — = -
c € Sensitivity Linearity Isotropy
11/20/2019 Head 150 7533 0.74 51.7 Pass Pass Pass
11/26/2019 Head 150 7511 0.73 49.8 Pass Pass Pass
10.2  System Verification
System verification checks were conducted each day during the SAR assessment.
The results are normalized to 1W. Appendix D includes DASY plots for each day
during the SAR assessment. The Table below summarizes the daily system check
results used for the SAR assessment.
Table 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # Ul URe | DiTpelte Xty Serells: (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
3.99 3.99 06/28/2020
3.90 3.90 06/30/2020
3.91 3.91 07/01/2020
3.90 3.90 07/02/2020
7533 SPEAG CLA150/ 3.84 3.84 07/07/2020#
IEEE/IEC Head 4016 364 +/-10% 3.77 3.77 07/19/2020%
3.76 3.76 07/20/2020#
3.96 3.96 07/23/2020
4.00 4.00 07/31/2020
7511 3.78 3.78 08/04/2020

Note: ‘#” indicates that the system verification check covers the next day of testing (within 24 hours)

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.
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Table 14
.. . . .. Dielectric
Fr(?\?lllfgcy Tissue Type $Z:;eutc(té\ll|!rt1))l Dlelectll_f;cr;c;nstant cli/c:;]:suc(:g)/r:)y Cm:étlznt Tested Date
138 0.75 52.9 0.77 52.6 07/02/2020
(0.71-0.79) (50.2-55.5) 0.77 53.5 07/19/2020#
143 (0_7%_75_79) (53_25'2.3) 0.78 522 | 07/20/2020
147 0.76 52.4 0.78 52.2 07/02/2020
(0.72-0.8) (49.8-55.1) 0.78 52.1 | 07/20/2020#
0.72 51.0 06/28/2020
0.74 51.3 06/30/2020
0.73 50.7 07/01/2020
0.78 52.1 07/02/2020
150 0.76 52.3 0.73 51.4 07/07/2020
(0.72-0.8) (49.7-54.9) 0.78 52.9 | 07/19/2020#
0.78 52 07/20/2020#
IEEE/ 0.74 50.7 | 07/23/2020
IEC Head

0.78 49.8 07/31/2020
0.78 51.6 08/04/2020
155 07308 (195507 0.74 512 |07/07/2020%
0.73 50.6 06/28/2020
0.75 50.9 06/30/2020
160 0.77 51.8 0.73 50.2 07/01/2020
(0.73-0.81) (49.2-54.4) 0.79 51.7 | 07/20/2020#
0.75 50.2 07/23/2020
0.78 49.3 07/31/2020

166 (0.703'-7(181) (495-15'2.1) 079 209
08/04/2020

173 0.78 512 0.79 50.6

(0.74-0.82) (48.7-53.8)

Note: ‘#’ indicates that the Tissue test results cover the next day of testing (within 24 hours)

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

Page 13 of 62




FCC ID: AZ489FT3848 / IC: 109U-89FT3848 Report ID: P21594-EME-00004

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: 20.8 -23.9°C
Ambient Temperature 18-25°C Avg. 21.9°C
. Range: 19.9-21.6°C
Tissue Temperature 18-25°C Avg. 20.8 °C

Relative humidity target range is a recommended target

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+1mm Y-6-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

Maximum area scan spatial resolution: AxArea, AyArea

<2 GHz: <15 mm
2—-3 GHz: <12 mm

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

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

on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

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

3 -4 GHz: <5 mm*
4 — 6 GHz: <4 mm*

Maximum zoom scan spatial
resolution, normal to
phantom surface

uniform grid: AzZoom(n)

<5 mm

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

IEEE P1528-2011 for details.

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

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

12.2 DUT Configuration(s)

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

12.3 DUT Positioning Procedures

The positioning of the device for each body location is described below and

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.

12.3.3 Face

The DUT was positioned with its” front side separated 2.5cm from the

phantom.
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Page 15 of 62



FCC ID: AZ489FT3848 / IC: 109U-89FT3848 Report ID: P21594-EME-00004

12.4

125

12.6

DUT Test Channels

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

N, =2*roundup[10* (fy;, — i)/ f]1+1
Where
N¢ = Number of channels
Fhigh = Upper channel
Fiow = Lower channel
F. = Center channel

SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
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 0 -

P_max
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.

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
mode and 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 150.8-173.4 MHz band

Battery NNTN8386A was selected as the default battery for assessments at the Body
because it is the only offered 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 (150.8-173.4 MHz) which are listed
in Table 17. The channel with the highest conducted power will be identified as the
default channel per KDB 643646 (SAR Test for PTT Radios).

Table 17
Test Freq (MHz) Power (W)
150.8000 5.84
155.4000 5.90
160.0000 6.00
166.3000 5.90
173.4000 5.92

Assessments at the Body with Body worn PMLN6086A

DUT assessment with offered antennas, default battery, default body worn accessory
and default audio per KDB 643646. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

Table 18
Max
Init |SAR| Meas. | Calc.
Carry Cable Test Freq | Pwr (Drift| 1g-SAR | 1g-SAR
Antenna Battery Accessory Accessory (MHz) | W) |(dB)| (W/kg) | (W/kg) Run#
150.8000
PMAD4068C 155.4000
160.0000 | 6.00 |-0.65| 0.49 0.28 ZZ-AB-200628-07
160.0000 | 6.00 |-0.61| 3.59 2.07 | ZR(AR)-AB-200723-10
PMAD4069C 166.3000
NNTN8386A| PMLNG6086A | PMMN4050A
173.4000
150.8000
160.0000 | 6.00 |-0.36| 1.52 0.83 ZZ-AB-200630-03
PMAD4088B
166.3000
173.4000
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Assessments at the Body with Body worn PMLNG6097A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Refer to Table 17 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in

Appendix E.

Table 19

Max

Init | SAR | Meas. | Calc.

Carry Cable Test Freq | Pwr | Drift | 1g-SAR | 1g-SAR

Antenna Battery Accessory Accessory (MHz) |[(W)]| (dB) | (W/kg) | (W/kg) Run#

150.8000
PMAD4068C 155.4000

160.0000 (6.00| -0.61 | 0.25 0.15 ZZ-AB-200630-05

160.0000 (6.00| -0.83 | 1.18 0.71 |AM(AR)-AB-200721-08#

PMAD4069C 166.3000
NNTN8386A| PMLN6097A | PMMN4050A

173.4000
150.8000
160.0000 [6.00| -0.10 | 0.67 | 0.34 |AM(AR)-AB-200721-10#
PMAD4088B
166.3000
173.4000
Assessments at the Body with Body worn PMLNG099A
DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Refer to Table 17 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.
Table 20
Max
Init | SAR | Meas. | Calc.
Carry Cable Test Freq | Pwr | Drift | 1g-SAR | 1g-SAR
Antenna Battery Accessory Accessory (MHz) |[(W)| (dB) | (W/kg) | (W/kg) Run#
150.8000
PMAD4068C 155.4000

160.0000 |6.00| -0.36 | 0.20 0.11 |AM(AR)-AB-200721-11#

160.0000 |6.00| -0.96 | 1.05 0.65 |AM(AR)-AB-200721-12#

PMADA4069C 166.3000
NNTNB8386A| PMLNGO99A | PMMN4050A
173.4000

150.8000
160.0000 |6.00| -0.95 | 0.86 0.54 |AM(AR)-AB-200721-13#
166.3000
173.4000

PMADA4088B

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 assessment at the Face for 150.8-173.4 MHz band

Battery NNTN8386A was selected as the default battery for assessments at the Face
because it is the only offered 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 (150.8-173.4 MHz) which are listed
in Table 21. The channel with the highest conducted power will be identified as the
default channel per KDB 643646 (SAR Test for PTT Radios).

Table 21
Test Freq (MHz) Power (W)
150.8000 5.84
155.4000 5.90
160.0000 6.00
166.3000 5.90
173.4000 5.92

DUT assessment with offered antennas, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Refer to Table 21 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.

Table 22

- Max
Carry Cable | Test Freq Init | SAR | Meas. Calc.

Antenna Battery Accessory |Accessory| (MHz) fvvé; l()cfll;)t 1(%;3;? l; 1g-SAR UL
&1 (Wikg)
150.8000
PMAD4068C 155.4000

160.0000 |6.00| -0.51 | 1.48 0.83 BL(AR)-FACE-200701-15

160.0000 |6.00| -0.44 | 1.08 0.60 BL(AR)-FACE-200701-16

PMADA4069C 166.3000
NNTNB8386A| None None
173.4000

150.8000
160.0000 |6.00| -0.49 | 0.83 0.47 BL(AR)-FACE-200701-17
166.3000
173.4000

PMADA4088B
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Based on the assessment results for body and face per KDB643646, additional tests

were required for Outside FCC frequency range (138-150.8 MHz).

The overall

highest test configuration from 150.8-173.4 MHz band was chosen to test with

frequencies 138, 142.5, and 147MHz for applicable offered antennas. The SAR
results are in Table below.
Table 23
Meas Max
Carr Cable Test Init [SAR 1 — | Calc.
Antenna Battery Accessgr ACCESsor Freq Pwr |Drift S AgR 1g- Run#
y Y| (MH2) | (W) [(dB) (wikg)| SAR
(W/kg)
Body
138.0000 | 5.79 |-0.41| 2.62 | 1.49 | ZR(AR)-AB-200720-07#
PMADA4067C 1425000 | 5.83 |-0.68| 1.99 | 1.20 | ZR(AR)-AB-200720-10
147.0000 | 5.76 |-0.42| 040 | 0.23 | AM(AR)-AB-200721-14#
NNTN8386A | PMLNG086A | PMLN4050A
PMAD4068C 147.0000 | 5.90 |-0.07| 3.87 | 2.00 ZZ-AB-200720-12
138.0000 | 5.87 |-0.75| 2.74 | 1.66 ZZ-AB-200720-13
PMAD4088B
147.0000 | 5.93 |-0.64| 1.01 | 0.59 ZZ-AB-200720-14
Face
138.0000 | 5.95 |-0.57| 1.91 | 1.10 | ZZ-FACE-200702-12
PMADA4067C 1425000 | 5.96 |-0.68| 1.57 | 0.92 | ZZ-FACE-200721-01#
147.0000 | 5.85 |-0.57| 0.86 | 0.51 | ZZ-FACE-200702-13
NNTN8386A None None
PMAD4068C 147.0000 | 5.85 |-0.40| 1.77 | 1.00 | ZZ-FACE-200702-14
138.0000 | 5.95 |-0.52| 1.03 | 0.59 |BL(AR)-FACE-200702-15
PMADA4088B
147.0000 | 5.85 |-0.63| 0.65 | 0.39 |BL(AR)-FACE-200702-16
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. SAR
plots of the highest results per Table (bolded) are presented in Appendix E.
Table 24
. Max
Init | SAR | Meas.
Antenna Battery R el Test Freq Pwr | Drift | 1g-SAR cal Run#
Accessory Accessory (MHz) W) | (dB) | (Wikg) 1g-SAR
9| (Wikg)
Body
160.000 [6.00| -0.61 | 3.59 | 2.07 |ZR(AR)-AB-200723-10
PMAD4069C | NNTN8386A | PMLNG086A | PMLN4050A | 166.300 |6.00| -0.69 | 1.45 | 085 | KKL-AB-200804-02
173.400 [6.00| -0.61 | 0.70 | 0.40 | KKL-AB-200804-03
Face
138.0000 [5.95(-0.57 | 191 | 110 | ZZ-FACE-200702-12
PMAD4067C | NNTN8386A |  None None 1425000 [5.96 | -0.68 | 1.57 | 092 |ZZ-FACE-200721-01#
147.0000 [5.85(-0.57 | 0.86 | 051 | ZZ-FACE-200702-13
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13.4 Shortened Scan Assessment

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

Table 25
Max
Carry Cable Test | Init [SAR| Meas. | Calc.
Antenna Battery Accessory Accessory Freq |Pwr |Drift|1g-SAR| 1g- Run#
(MHz) | (W) |(dB)|(W/kg)| SAR
(Wikg)
PMAD4069C | NNTN8386A | PMLNG086A |PMMN4050A| 160.000 | 6.00 |-0.78| 3.69 2.21 | KKL-AB-200731-02

14.0

15.0

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 26
Frequency Max Calc at Body Max Calc at Face
band (W/kg) (W/kg)
(MH2) 19-SAR 1g-SAR
FCC
150.8-173.4 | 2.21 | 0.83
ISED
138-174 | 2.21 | 1.10
Overall
136-174 | 2.21 | 1.10

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 §
2.1093.

Variability Assessment

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

Per the guidelines of 1ISO 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 150 MHz

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 E24 | 47 R 1.73 1 1 2.7 2.7 o0
System Detection Limits E25] 10 R 1.73 1 1 0.6 0.6 0
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 | 11 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E6.1 | 3.0 R 1.73 1 1 1.7 1.7 00
RF Ambient Conditions -

Reflections E61 ]| 00 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E62 | 04 R 1.73 1 1 0.2 0.2 0
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 o0
Test sample Related

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41l | 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 | 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E31 ] 4.0 R 1.73 1 1 2.3 2.3 00
Liquid Conductivity (target) E32 | 50 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E33 | 33 N 1.00 0.64 0.43 2.1 1.4 0
Liquid Permittivity (target) E32 | 50 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 150 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 0
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 0
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 0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 0
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 0
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 0
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 0
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 ®
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 0
Dipole

Dipole Axis to Liquid Distance 8,E42 2.0 R 1.73 1 1 1.2 1.2 0
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 1.73 064 | 043 | 1.8 1.2 o
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 064 | 043 | 12 0.8 ©
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 17 14 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 06 | 049 | 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
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

s Schweizerischer Kalibriordienst

Schmid & Partner ¢  Service suisse d'étalonnage

Engineering AG g Servizio svizzero o taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accreditation Senvice [SAS) Accreditation No.: SCS 0108
The Swiss Acoreditation Service is one of the signatories to the EA
Multilateral Ags t for the gnition of calibration certificates
client  Motorola Solutions MY Cortificate No: EX3-7533_Nov19
CALIBRATION CERTIFICATE |
Ovjuct EX3DV4 - SN:7533
Calibration procecure(s) QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v5, QA CAL-23.v5,

QA CAL-25.v7

Calibration procedure for dosimetric E-field probes
Caftration dase: November 6, 2019

This calibration cerificate documents the tracasbilly to natonal standards, which realizy the physical units of messurements (S1)
The and the with confidence peobability are given on the following pages and are part of the certificate.

All cefibeations have been conducted in the closad laborslory Facility: envireament temperatura (22 + 3)°C and humidity < 70%,

Calizealica Equipment used (MATE critical for calitration)

Primary Standards 1 Cal Date (Certificsts No.) Scheduled Calibration

Power mater NRFP SN 104778 03-Apr-18 (No, 217-02852/02883) AEN

Power sengor NRP-Z81 SN: 103244 03-Apr-18 (No. 217-02862) Ape-20

Power sensor NRP-Z61 SN: 103245 03-Apr-18 (No. 217-02863} Agr-20

Raference 20 dB Attenuator SN: S5277 (20w O4-Apr-189 [No. 217-02504) Apr-20

DAED SN: 680 07-0ct-19 (No. DAE4-850_Oct19) Oct-20

Reference Probe ES3DV2 SN; 3013 31-Dec-18 (No. ES3-3013_Dec18) Dec-18

Sacondery Standards D Cheack Dade {in house) Scheduled Check

Pawear meles E44198 SN GB41253874 06-Apr-18 (in house chack Jun-18) In house check: Jun-20

Powar sansar E4412A SN: MY41488087 08-Apr-16 (in housa check Jun-18) In house check: Jun-20

Power sanaor E4412A SN: 000110210 08-Apr-16 (in house chack Jun-18) In heuse check: Jun-20

RF g HP 8548C SN: US3642U01700 04-Aug-89 (in house check Jun-18) In house chack: Jun-20

Natwork Analyzer EBISSA SN! US41080477 31-Mar-14 (in house chack Oct-19) In house check: Oct-20
Name Function Signalure

Cattrated by Jaton Kastat Laboratory Technician f (%2_,
Apiroved by: Katja Pokovic Technical Manager M

Issued: November 8, 201§

This calibration certficate shall not ba reproduced except in full without written spproval of the [aboratory.

Certificate No: EX3-7533_Nov19 Page 1 of 12
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Calibration Laboratory of S, Solvoliertscher Kalibriandienit

Schmid & Partner Sk (¢ % cs: Service suisse d'étalonnage
Engineering AG e \s g Servirio svizzaro di tarstura

Zoughausstrasse 43, 8004 Zurich, Switzeriand TN e Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode comprassion point

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

A B.C,D modulation dependent linearizaticn parameters

Polarization ¢ @ rotation around probe axis

Polarization $ § rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0 is normal fo probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

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 62208-1, ", "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

c) IEC 62209-2, "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 o 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

* NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

* NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

e DCPx.y,z: DCP are numerical linearization parameters assessed based an the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characleristics

s Axy.z Bxy.z; Cx,y.z; Dx,y.z; VRxy,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f 5 800 MHz) and Inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvI whereby the uncertainty corresponds to that given for ConivF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz

* Spherical isofropy (3D deviation from isotropy). in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offset corresponds to the offset of vitual measurement center from the prabe tip
(on probe axis). No tolerance required.

» Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 - SN.7533 November 6, 2019

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

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/i(vimy)" 042 047 0.41 £10.1 %
DCP (mV)® 96.5 99.1 103.6

Calibration Results for Modulation Response
uiD

Communication System Name A B c D VR Max Unc:
d8 | dBVuv dB mv dev. | (ks2)
0 cw X 0.0 0.0 1.0 000 | 1452 | 438% | #4.7%
¥ 0.0 0.0 10 159.8
z 0.0 0.0 1.0 148.5

Note: For details on UID parameters see Appendix

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 95%.

:Theunudl'nﬁlsaiNcrmX.Yldono(dhuﬂ-oE’JeumﬂyhﬂeTSL{mP:gu5m6)

P tar: uncertanty not required.
:Urumimyaumnmammemex daviation from inear plying gular distribution and is expressed for the square of the
old value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Other Probe Parameters
Sensor Arrangement Tranguiar
Cannector Angle (°) 889
Mechanical Surface Detection Mcde aenabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1Tmm
Probe Tip to Sensor Z Callbration Point Tmm
Recommended Measurement Distance from Surface 1.4 mm
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Calibration Parameter Determined in Head Tissue Simulating Media

| f(MHz)© Po;vd“‘:tu_l:_:!' c“('glume)"m ConvF X _| ConvFY | ConvFZ | Alpha® o(."m‘f (‘::)
150 52.3 0.76 1381 | 13.81 1381 | 000 | 100 | +133%
300 45.3 0.87 1294 | 1294 | 1294 | 008 | 120 | +133%
450 435 0.87 1184 | 1184 | 1184 | 012 | 130 | +133%
750 41.9 0.89 1071 | 1071 1071 | 038 | 083 | £120%
835 a5 0.90 1047 | 1047 | 1047 | 046 | 086 | +120%
900 415 0.97 1025 | 1025 | 1025 | 031 | 101 | +120%

2450 39.2 1.80 7.67 7.67 7.67 032 | 092 | +120%
5250 35.9 4.71 5.35 5.35 5.35 040 | 180 | +131%
5500 356 4.96 4.89 4.89 4.89 040 | 180 | +131%
5600 355 5.07 474 4.74 4.74 040 | 180 | +131%
5750 354 522 4.90 4.90 4.90 040 | 180 | £131%

°Freq:mcyvai¢ly-m300mzof:lwmmympnnhrmsvvlﬁwmmmzxehelhmuhz 50 MHz. The
uncertainty &5 the RSS of the ConvF uncertainty at calbration Erequancy and the uncertainty for the indicated frequency band. Fraquency validity
Below 300 MHz is = 10, 25, 40, 50 and 70 MHZ for ComF assessments at 30, 64, 128, 150 and 220 MHz respectively. Valldty of ConvF sssassed al
6 MHz is 4-8 MHz, and ConvF assessed at 13 MHz is 9-19 MHz, Above 5 GHz frequency validity can be extended to 2 110 MHz.
‘Alhqundubdw30ﬂz.!»vﬂdlydﬁesuemm(:mdc)anhudmdwz1“#!Mmp«mnmhww-ed\o
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (= and o) Is restrictad to + 5% The uncentsinty is the RSS of
the ConvFF uncertainty for mdicated target lissue parameters

% plohaDepth are determined during calibrasion. SPEAG warrants that the remaining doviation due to the boundary affect aller compensation is
ahwwys less than £ mformmmnsmmmzuhmmummwmmumnwmmm
damater from the boungary
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © Fomn& ! °°'}§“§Z"’ ConvF X | ConvF Y | ConvFZ | Alpha® mﬁ (:-":)
150 61.9 0.80 13.50 13.50 1350 | 0.00 100 | +133%
300 58.2 0.92 12.69 12.69 1269 | 0.03 120 | £133%
450 56.7 0.94 12.06 12.06 1206 | 0.06 130 | +13.3%
750 55.5 0.96 10.58 10.58 1058 | 044 086 | £120%
835 56.2 0.97 10.23 10.23 1023 | 045 | 080 | £120%
900 55.0 1.05 9.95 9.95 9.95 050 | 080 | £120%

2 2450 52.7 1.95 7.79 7.79 7.79 0.35 092 | £120%
5250 48.9 5.38 4.80 4.80 4.80 0.50 190 | +131%
5500 48,6 5.65 4.22 4.22 422 0.50 190 | £1314%
5600 48.5 5.77 4.10 4.10 4.10 0.50 190 | +131%
5750 483 5.94 4.23 4.23 4.23 050 190 | #131%

© Frequency validity above 300 MHz of 2 100 MHz only applies for DASY vd 4 and higher {ses Page 2), else it Is restricted 10 + 50 MiHz. The
uncerianty is the RSE of the ConvF uncertainty at calibration freguency and the inty for the indcated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for Conv assesaments &t 30, 84, 128, 150 and 220 MHz respactively, Validity of CanvF assessed &t
6 MHz Is 4-8 MHz, and ConwF assessed at 13 MHz is 8-19 MHz. Above 5 GHz frequency validity can be extanded 10 + 110 MHz.
‘Mﬁemena‘ssbabw&@h.m-mmdmm(cmo)mbemmz10%Hiqﬁdwnp-wonhmdahappbdm
messured SAR values. Al fraquencies above 3 GHz, the vaidty of tissue parsmetars (£ and o) is restricted 1o + 5%. The uncertainty & the RSS of
1he Comd uncartainty for indicated target tissue parameters.
°~memnmaaummammﬁm.smwmammmmnmwmmwm
always less than £ 1% for frequencies below 3 GHz and balow = 2% for fequencias between 3-6 GHz at any distance larpar than half the probe tip
di Sram the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Receiving Pattern (¢), 9 =0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARpead)

(TEM cell , fova= 1900 MHz)

Report ID: P21594-EME-00004

November 6, 2019
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

=835 MHz WGLS R9 (H_convF) f= 2450 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters

uiD Communication System Name A B c D VR Max Unc™
dB dBVpV dB mV dev. (k=2)
0 cw X 0.0 0.0 1.0 0.00 | 1452 | 238% | 4.7 %
Y 0.0 0.0 1.0 158.8
z 0.0 0.0 1.0 148.5
10117- | IEEE B02.11n (HT Mixed, 13.5 X 9.83 67.8 207 BO7 | 1356 | £30% | 247 %
CAC | Mbps, BPSK)
Y 9.76 68.0 208 149.2
2 9,86 68.3 21.0 139.0
10196- | IEEE 802.11n (HT Mixed, 6.5 X 9.44 676 206 810 | 1293 | 227% | t47 %
CAC Mbps, BPSK)
Y 9.40 67.9 20.8 141.8
Z 949 68.2 210 1326
10415- IEEE 802.11b WiFi 2.4 GHz X 253 858 168 1.54 1369 | $05% | 247 %
AAA 1 99
Y 2.47 66.8 17.8 149.8
_ z | 33 728 | 207 1405
10417- IEEE B02.11aMm WiFi 5 GHz X a.51 676 207 823 1278 | +25% | 247 %
AAB (OFDM. 6 Mbps. 99pc duty cycle)
Y 0.49 67.9 209 141.8
Z 9.56 68.1 21.0 1318
10525- IEEE 802.11ac WiFi (20MHz, X 0.74 67.8 209 836 | 1301 | £27% [+47%
ANB MCS0, 99pc duty cycle)
Y 9.69 68.1 211 1435
zZ 9.78 68.3 21.2 133.8
10534~ IEEE 802.11ac WiFi (40MHz, X 10.28 68.3 211 845 1370 | 230% | +4.7%
AAB MCSO0, 89pc duty cycie)
Y 9.85 67.6 207 1243
Z 10.31 68.7 214 140.8
106544 IEEE 802.11ac WiFi (80MHz, X 10.60 68.5 211 8.47 1429 | 233% | 247 %
AAB MCSO,
p 10.09 67.7 20.7 128.7
. z 10.63 69.0 21.4 147.0
10571- IEEE 802,11b WiFi 2.4 GHz X 2.60 65.8 17.0 199 | 1326 | 207% | z4.7%
AAA (DSSS, 1 Mbps, 90pc duty cycle)
Y 2.58 67.1 18.2 1449
= Z 3.64 737 214 1364
10683~ IEEE 802.11a/h WiFi 5 GHz X 964 877 21.0 859 1253 | 225% | t47%
[ AAB | (OFDM, 6 Mbps, S0pc duty cycle)
Y 9.55 67.8 211 1368
Z 9.65 68.1 213 128.7
10591~ IEEE B02.11n (HT Mixed, 20MHz, | X 975 67.7 210 8.63 126.7 £27% | +47%
| AAB MCS0, 90pc duty cycle)
Y 9,69 67.9 212 139.7
Zz 9.82 68.3 214 131.0
105098- IEEE 802.11n (HT Mixed, 40MHz, | X 10.38 68.3 214 879 | 1342 | +33% | 247 %
M8 MCS0, 90pc duty cycle)
Y 10.24 68.4 214 146.7
Z 10.37 68.6 218 1373
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10626- | IEEE BO2.11ac WiFi (80MHz, 10.71 68,5 214 | 883 | 1389 | +35% | 247 %

AAB MCS0, 90pc duty cycla)

10.47 67.6 208 125.5
10.74 68.0 216 143.7

EX3DV4- SN:7533 November 6, 2019
10607- | IEEE 802.11ac WiFi (20MHz, X 978 67.8 PIR] B64 | 1269 | 233% | 247 %
AAB MCSO0, 90pc duty cyde)

Y 969 67.9 212 1386
R 4 9.83 68.3 214 131.1
10616- | |EEE 802.11ac WiFi (40MHz, X | 1041 68.3 214 | 8682 | 1344 | 333% | 247 %
AAB MCS0. 90pe duty cycle)
Y | 1026 68.4 214 146.8
z 10.43 68.8 216 138.7
X
Y
z

;xzmwbmmmmmmummmmmw“*“ and is exp d for tha square of the
e,
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CALIBRATION CERTIFICATE il
Otject EX3DV4 - SN:7511

Cafibraion procedure(s) QA CAL-01.v9, QA CAL-12.49, QA CAL-14.v5, QA CAL-23.v5,

Calbration Equipment used (M&TE crtcal for calitration)

ThbcalmﬁonmWMlmﬂwaM.Mmﬁumwﬁhmwdmms(su.
1memmmmwummmmmuwmwnonwam:gmwmpanaﬂvec-ﬁﬁean
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This calbration cartficate shall not be reprod

Primary Standarcs ID Cal Date (Cenficate No,) Scheduled Calbration

Powes meter NRP SN: 104778 03-Asr-19 (No. 217-02892102693) Apr-20

Powsr sensor NRF-281 SN: 103244 03-Aar-19 (No. 217-02862) Apr-20
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Calibration Laboratory of
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Schmid & Partner C  Service sulsso détaionnage
Engineering AG s Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Service

Accracited by the Swiss Accracitation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates.

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx,y,

pce diode compression point

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

A B C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization § 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 5 =0 Is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, 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 2018

¢} IEC 62209-2, "Procadure 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 8 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:
NORMYy.,y,z: Assessed for E-field pofarization 8 = 0 (f < 900 MHz in TEM-cedl; f > 1800 MHz: R22 waveguide).
NORMzx,y,z are only Intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

¢ NORM(f)x.y,z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

o DCPx.y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bxyz Cxyz Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. Themmetet'sdomtdependonﬁ'equomym
media. VR i5 the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Beundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 1o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

« Spherical isotropy (3D deviation from isotropy): in & field of low gradients realized using a fiat phantom
exposed by a patch antenna.

«  Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis), No tolerance required,

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Basic Calibration Parameters

Sonsor X Sensor Y Sensor Z Une (k=2)
Norm (uVi(Vim})" 0.46 0.37 0.44 +10.1 %
DCP (mV)* 9.0 96.6 99.9
Calibration Results for Modulation Response
uib Communication System Name A B c D VR Max Unc
d8 dBVuv dB mv dev. (k=2)
0 cw X 0.0 0.0 1.0 0.00 1184 | 238% | £47%
Y 0.0 0.0 1.0 133.1
Z 0.0 0.0 1.0 174
Note: For details on UID parameters see Appendix

The rerorted 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 95%.

"l’hemoena‘ntiesnlNormXY.ZdonddlgameE'-ﬁddummMTSL(mPagaSa\db).

" Numerical Iinearizasion p y not reg
;L:mmbd:tm-dmﬂ'mx deviagtion from linear response spplying rectanguiar distrbution and & axp d far the =q of the
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Other Probe Parameters
Sensor Arrangement Triangutar
Connector Angle (1) 08
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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EX3DV4- SN:7511 October 24, 2019

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

Calibration Parameter Determined in Head Tissue Simulating Media

| f(MHz) € P::-m' co?:hnw)mw ConvF X | ConvFY | ConvFZ | Alpha® o(::.)" (l:-';)
150 52.3 0.78 1215 | 1215 | 1245 | 0.00 100 | £133%
300 453 0.87 1087 | 10.87 10.87 | 0.08 120 | £133%
450 43.5 0.87 10.30 | 10.30 10.30 | 0.10 130 | £133%
750 419 0.89 9.57 9.57 9.57 046 | 080 | +120%
835 415 0.80 9.28 9.28 9.28 0.33 1.01 +120%
900 415 097 9.06 9.08 9.06 049 | 081 +12.0%
1450 40.5 1.20 8.17 8.17 8.17 010 | 080 | +120%
1810 40.0 1.40 7.94 7.94 7.94 028 | 080 | £120%
1900 40.0 1.40 7.69 7.69 7.69 034 | 080 | £120%
2100 39.8 1.49 7.73 7.73 7.73 033 | 080 | +120%
2300 395 1.67 7.35 7.35 7.35 036 | 080 | £120%
2450 3g.2 1.80 7.06 7.06 7.06 033 | 090 | £120%

| 2600 39.0 1.96 6.81 6.81 6.81 039 | 090 | +120%
3500 379 2.91 6.66 6.66 6.66 035 | 130 | +131%
3700 377 3.12 6.56 6.56 6.56 035 | 130 | +131%

‘memcyvi&ylmmomtd:'IwMRzowmb'DASledmm(umZ) olse It s restricted to £ 50 MHz. The
uncestainty is the RSS of the Cornv® uncertainty at caiibration fre y ad the y for the indicated freq y band. F
below 300 MHz is £ 10, 2§, 40, mammmmwmrnu 128, 1mwmmm Vdmdmmu
GMBMHAHz and ConvF assessed al 13 MHz is 9-10 MHz. Above 5§ GHz frequency validity can be extended to = 110 MHz,
Al&mmnaesbeb-SGH:.thcvnidtydﬁsﬂnwmm(cmc)mbeMb:10'Ioﬂwld ponsatian § I3 & apphed to
measured SAR vakes. Al frequencies above 3 GHz, the validity of tisswe parameters (& and o) is restricied to £ 5%. The uncertainty is the RSS of
mwwtumuwtmnm

&re determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compersation is
ahways less than £ 1% for frequencies below 3 GHz and below + 2% for irequencies between 3.8 GHz at any distance larger than half the prabe tip
diamater from the boundary,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined in Body Tissue Simulating Media

Relative _ | Conductivity Depth Unc

_f(MH2)¢ | Permittivity” (8fm)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 .72 | 11.72 1172 | 0.00 1.00 | +133%
300 58.2 0.92 1112 | 1192 1142 | 0.04 120 | +133%
450 56.7 0.94 10.59 | 10.58 1059 | 008 | 130 | £133%
750 55.5 0.96 9.52 9.52 9.52 049 | 080 | £120%
835 55.2 0.97 9.28 9.26 9.26 040 | 080 | +120%
900 55.0 1.05 9.14 9.14 9.14 042 | 084 | 2120%
1450 54.0 1.30 7.97 7.97 7.97 030 | 080 | £120%
1810 53.3 1.52 7.64 7.64 7.64 034 | 080 | +120%
1900 53.3 1.52 7.37 7.37 7.37 044 | 080 | +120%
2100 532 1.62 7.46 7.46 7.46 0.31 086 | +120%
| 2300 529 1.81 721 | 7.2 7.21 035 | 090 | +12.0%
2450 52.7 195 6.97 6.97 6.97 036 | 090 | +120%
2600 52.5 2.16 .88 6.88 6.88 032 | 090 | £120%
3500 51.3 3.31 8.1 6.11 6.11 0.40 135 | #13.1%
3700 51.0 3.55 6.02 6.02 8.02 0.40 135 | £131%

° Fraquency validity above 300 MHz of + 100 MHz cely applies for DASY v4.4 anc higher (see Page 2), ese & is restrictad 10 2 50 MHz. The
uncerainty is the RSS of the ConviF uncertainty i calivration froquancy and the uncentainty for ihe indcated frequency band. Fraquency validity
balow 200 MHz Is + 10, 25, 40, 50 and 70 MHZ for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of Coavi assessed at
6 Mz I5 4-9 MHz. and ConvF assessed at 13 Mz is 819 MMz Above & GHz frequency validly can be extended 1o + 110 MHz.

" At frequencies below 3 GHz. the validity of tssue parameters (c and o) can bo roiaxed £ + 10% If liguid compensation formula is applied to
measured SAR values. Al freguencies above 3 GHz, the validity of tissue parameders (c and o) & restricled 10 + 5%, The uncartsinty is the RSS of
the CoenviF urcertainty for incicated target tissue parameters.

“ AlphaiDepth sre determined during callbration. SPEAG warrants that the remaining daviation due 10 the boundary effect after campensation s
unyslamh-u1'5formmammmsuulmmmucmuwamwwmwmmup
diarneter from the boundary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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Dynamic Range f(SAR}.q4)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz. WGLS RS (H_comf) f= 1900 MHz WGLS R22 (H_convF)
4 |
sl o
i, | :
1m0 | '..‘ e |~
£ 20 = |
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
5
E -
<10 -08 06 04 02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate No: EX3-7511_Oct18 Page 10 of 13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 49 of 62



FCC ID: AZ489FT3848 / IC: 109U-89FT3848 Report ID: P21594-EME-00004

EX30V4- SN:7511 October 24, 2019

Appendix: Modulation Calibration Parameters

uio Communication System Name A B c D VR Max Une'
d8__ | dBVjv dB mv dev. | (k=2)
] CW X 0.0 0.0 1.0 000 | 1184 | +38% | 4.7 %
Y 0.0 0.0 1.0 1331
== Z 0.0 0.0 1.0 174
10100- | LTE-FDD (SC-FDMA, 100% RB, | X 643 67.6 198 | 567 | 1418 | +1.4% | 4.7 % |
CAE 20 MHz, QPSK)
Y 681 70.2 221 1128
z 6.38 67.4 19.7 1400
10108- | LTE-FDD {SC-FDMA, 100% RB, | X | 629 67.3 198 | 580 | 1385 | 222% | 247 % |
CAG 10 MHz, QPSK)
Y 7.56 73.7 245 1101
I 7 .28 67.3 19.8 136.5
10110- | LTEFDO (SC-FDMA, 100% RB, 5 | X 597 67.0 198 | 575 | 1344 | £25% | +4.7 %
CAG MHz, QPSK)
Y 6.87 726 242 149.0
z 5.93 66.8 19.6 1322
10164- | LTE-FDD (SC-FDMA, 50% RB, 10 | X 597 67.0 198 5756 | 1343 | ¥25% [ 47 %
CAG MHz, QPSK)
Y 6.5 73.0 245 146.0
z 595 66.9 19.6 132.6
10156- | LTE-FDD (SC-FDMA, 50% RB, 5 | X 577 67.1 198 | 679 | 1299 | 225% | 47 %
CAG MHz, QPSK)
Y 6.92 74.0 252 1448
pa 5.72 66.8 10.7 128.0
10160- | LTE-FDD (SC-FDMA, 50% RB, 15 | X 6.41 675 200 | 582 | 1402 | 225% | +4.7 % |
CAE MHz, QPSK)
Y 8.27 76.0 258 M2
F 6.37 674 19.9 137.5
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 X 481 67.0 20.0 573 | 1165 | 227% | 247 %
CAE Miiz, QPSK)
Y 7.29 81.0 2.2 1293
Z 477 66.7 19.8 114.7
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 X 480 86.9 200 | 572 | 1161 | $25% | 247 %
CAG MHz, QPSK)
Y 6.87 79.0 28.1 128.3
e z 4.80 66.9 19.9 114.1
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 X 482 67.1 20.1 573 | 1155 | 225% |47 %
cAl MHz, QPSK)
Y 6.68 78.1 276 1294
73 4.78 66.8 19.9 1138
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 X 2.88 674 203 | 572 | 1163 | 225% | z4.7 %
CAE MHz, QPSK)
Y 8.81 78.7 279 129.1
z 4.80 66.8 19.9 141
10297- | LTE-FDD (SC-FOMA, 50% RB, 20 | X | 6.37 67.7 202 | S5B1 | 1382 | 225% | 247 %
AAD MHz, QPSK)
Y 7.95 75.1 254 1104
z 6.32 67.5 20.0 136.2
10311- | LTE-FDD (SC-FOMA, 100% RB, | X 6.90 68.1 204 606 | 1441 | $25% | =47 %
AAD 15 MHz, QPSK)
Y 8.57 756 25.7 1138
z 6,90 68.0 20.4 140.7
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10475 | IEEE 802.11b WiFi 2.4 GHz X 327 715 200 | 158 | 1305 | £3.0% | 47 %
AAA DSSS, 1 cycle)

Y 744 100.0 | 381 146.5
_ z 3.30 71.7 20.1 128.2
10435- | LTE-TDD (SC-FOMA. 1 RS, 20 X 567 70.0 232 | 782 | 1340 | 222% |47 %
AAF MHz, QPSK, UL
Subframe=2.3,4,7,8,9)
Yy | 640 76.6 289 142.3
z 5.60 69.8 230 132.2
10467- | LTE-TDD (SC-FDMA, 1RB, 5 X 567 700 232 782 | 1337 | #14% | x4.7 %
AAF MHz, QPSK, UL
Subframe=23 4.7 8.9)
Y 5.81 726 26.0 1426
0 z 5.65 69.7 229 1317
10470- | LTE-TDO (SC-FDMA, 1 RB, 10 X 564 69.8 230 7.82 1335 | 214% | +47%
AAF MHz, QPSK, UL
Subframe=2,34.7.89)
Y| 573 718 254 1427
z 569 69.9 23.0 1319
10473- | LTE-TDD (SC-FDMA, 1 RB, 15 X | 6867 70.1 232 | 782 | 1335 | +12% | 247 %
AAE MHz, QPSK, UL
Subframe=2,3,4.7,8.9)
Y 5.65 714 25.1 142.7
z 5.67 60.8 23.0 1315
10485- | LTE-TDD (SC-FDMA, 50% RB, 5 | X 6.02 67.8 216 | 750 | 1104 | #212% | 4.7 %
AAF MHz, QPSK, UL
Subframe=2,3.4.7.8.9)
Y 6.00 89.0 232 121.1
z 6.30 §3.9 21 1487
10488- | LTE-TDD (SC-FDMA,50%RB, 10 | X | 635 | 676 | 215 | 770 | 1148 | £12% | 247 %
AAF MHz, QPSK, UL
Subframe=2.34.7,8.9)
Y 6.26 68.5 22.9 1247

i z 6.37 67.5 214 1133
10491- | LTE-TDD (SC-FDMA, 50% RB, 15 | X 6.74 68.0 216 | 774 | 1193 | 212% | £4.7
AAE MHz, QPSK, UL ®

Subframe=2,3.4.7 8 9)
Y 6.58 68.6 229 1290
z 6.73 67.8 215 117.8
10484. | LTE-TDD (SC-FDMA, 50% RB, 20 | X 675 68.1 21.7 774 | 1191 | 1, E
MAF MHz, QPSK, UL [N
Subframe=2.3,4.7,8,9)
Y 5.56 68.6 23.0 1289
Z 6.74 67.9 216 1176
10603- | LTE-TDD (SC-FDMA, 100% RB.5 | X | 647 67.7 215 | 7.72 | 1148 | 21.4% | £4.7
AAF MHz, QPSK, UL ’ ’ y " o
Subframe=234,7,8.9)
y 6.34 68.0 232 1248
2 5.36 87.4 213 1134
10506- | LTE-TDD (SG-FDMA, 100% RB, | X 6.72 68.0 217 | 774 | 1189 | +14% |47 %
AAF 10 MHz, QPSK, UL
Subframe=2,34,7.89)
Y 6.56 68.6 23.0 128.6
F3 8.73 67.9 218 178
10808- | LTE-TDD (SC-FDMA. 100% RB, | x 7.35 68.6 22, 799 | 1240 | #1a% | 14,
AAE 15 MHz, QPSK, UL 9 L8
Subframe=2,34,7.8
Y 7.08 68.7 230 1336
z 7.37 68.5 220 1229
Certificate No: EX3-7511_Oct19 Page 12 of 13
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10512- LTE-TDD {SC-FDMA, 100% RB, X 7.09 688 219 774 1229 | £14% | 247%
AAF 20 MHz, QPSK, UL
Subframe=2,3.4,7.8.9)

8.83 69.0 230 131.8
7.10 68.5 218 1213
342 719 204 1.99 1271 | 1,

|

o
#

10571- IEEE 802.11b WiFi 2.4 GHz 247 %

ABA (DSSS, 1 Mbps, 90pc duty cycle)

9.13 99.3 338 140.7
3.61 729 21.0 124.4

Ni<] XIN|<

£ Uncartainty i detarmined using the max. deviation from linear response spplying rectangular distrbution and is expressed for the square of the
fieid value.
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditaion Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Motorola Solutions MY
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Report ID: P21594-EME-00004

S Swiss Calibration Service

Accreditation No: SCS 0108

Certificate No: CLA150-4016_Oct18

Cafivration Equipment used (M&TE critical for calibeation)

CALIBRATION CERTIEI;ATE
Object CLA150 - SN: 4016
Calbraion procoedurols) QA CAL-15.v8
Calibration procedure for system validation sources below 700 MHz
Calitration dato: October 10, 2018

mmmwmummwmmmnmmdm(sn
MWNNWMMMMMmmmMuﬂdehm.

mmmmmmmmwxﬂmmmmmgm’cwmdm,

Primary Standards D# Cal Date (Cenficate No.) Scheduod Calibration

Power meter NAP SN: 104778 04-Apr-18 (No. 217-02672/02673) Apr19

Powar sensor NRP-291 SN: 103244 O4-Apr-18 (No. 217-02672) Apr-19

Powsr sensor NRP-291 SN: 103245 04-Ape-18 (No. 217-02673) Ape-19

Reforence 20 d8 Attenuator SN: 5277 (200) 04-Ape-18 (No. 217-02682) Apr-19

Type-N mismatch combination | SN: 5047.2/08327  04-Apr-18 (No. 217-02683) Ape-19

Rotoronce Probe EX3DV4 SN: 3877 30-Dec-17 (No. EX3-3877_Dec17) Dec-18

DAE4 SN: 654 05-J18-18 (No. DAE4-654_Jul18) Juk-19

Sacondary Standards ID# Check Date (in houss) Scheduted Check

Powar meter E44108 SN GB41293574 12-Jun-18 (No. 217-02285/02284) In house check; Jun-20

Power sengor E4412A SN: MY41408087 12-Jun-18 (No. 217-02285) In house chack: Jun-20

Power sansor E4412A SN: 000110210 12-Jun-18 (No. 217-02284) in house check: Jun-20

RAF generator HP BB48C SN: US3842U01700  04-Aug-99 (in house check Jun-18) In house check: Jun-20

Network Analyzer Agllent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Qat-19
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician w

Approved by: Kagja Pokovic Technica! Manager

mmm-mwumwhummwumw

AT

Issued: October 15, 2018

Certificate No: CLA150-4016_Oct18
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Calibration Laboratory of s\.-\"\‘\"j"v.,‘; ki
Schmid & Partner % = Service suisse d'étalonnage
Engineering AG b Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland LN Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A 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 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 62209-2, "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)*, March 2010

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

Additional Documentation:
e) 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

* Retumn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 2 0.2 mm
EUT Positioning Touch Position
Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 150 MHz £ 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 523 0.76 mha/m
Measured Head TSL parameters (220:02)*C 503+6% 0.76 mho/m = 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 1 W input power 3.67 Wikg
SAR for nominal Head TSL parameters normalized to 1W 3.64 Wikg = 18.4 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 1 W input power 245 Wikg
SAR for nominal Head TSL parameters normalized to 1W 2.43 Wikg = 18.0 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 61.9 0.80 mho/m
Measured Body TSL parameters {(220202)°C 633+6% 0.82 mho/m =6 %
Body TSL temperature change during test <05°C e —_
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 1 W input power 4.01 Wikg
SAR for nominal Body TSL parameters normalized to 1W 3.95 W/kg = 18.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 1 W input power 2.65 W/kg
SAR for nominal Body TSL parameters normalized to 1W 2.61 W/kg = 18.0 % (k=2)
Certificate No: CLA150-4016_Oct18 Page3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4700Q-44Q
Retumn Loss -262d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49980-17)Q
Return Loss -35.5 dB

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 28, 2014
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DASYS5 Validation Report for Head TSL

Date: 10.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4016

Communication System: UID 0 - CW, Frequency: 150 MHz

Medium parameters used: f = 150 MHz; ¢ = 0.76 S/m; & = 50.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(12.12, 12.12, 12.12) @ 150 MHz; Calibrated: 30.12.2017
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 05.07.2018
« Phantom: ELI v4.0; Type: QDOVAOOIBB; Senial: TP:1003
» DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(81x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.21 W/kg

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 80.01 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 7.05 W/kg

SAR(1 g) = 3.67 W/kg; SAR(10 g) = 2.45 W/kg

Maximum value of SAR (measured) =5.15 W/kg

-2.00
a0 g
-6.00
-8.00

-10.00

0dB =5.15 Wikg = 7.12 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 10.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4016

Communication System: UID 0 - CW; Frequency: 150 MHz

Medium parameters used: { = 150 MHz; o = 0.82 §/m; & = 63.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(11.57, 11.57, 11.57) @ 150 MHz; Calibrated: 30.12,2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 05.07.2018
« Phantom: ELI v4.0; Type: QDOVA001BB; Serial: TP:1003
o DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(81x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.75 W/kg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 82.91 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 7.87 W/kg

SAR(1 g) = 4.01 W/kg; SAR(10 g) = 2.65 W/kg

Maximum value of SAR (measured) = 5.67 W/kg

-2.00

-6.00

-8.00

0dB = 5.67 W/kg = 7.54 dBW/kg
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Impedance Measurement Plot for Body TSL
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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.

Head Body
CLAIS0 - 4016 Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured Q i dB Q i dB
12/18/2018 44.51 6.18 -21.21 4494 | 5.98 -21.59
11/09/2019 42.03 9.19 -21.64 45.01 6.36 -21.45
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