FCC ID: AZ489FT7125/ 1C: 109U-89FT7125

Report ID: P17779-EME-00001/00002

@ MOTOROLA SOLUTIONS | s, (uend)

JACMRE ¢ e ARA @b

L X MSISO/NEC 17025 =z adaTa

e = ————— —

A TESTING N |ACCREDITED)|
A N by — e ——
(A ARRS SAMM No. 0826 RS

CERTIFICATE 2518.05

DECLARATION OF COMPLIANCE SAR ASSESSMENT Part 1 of 2

Motorola Solutions Inc.
EME Test Laboratory
Motorola Solutions Malaysia Sdn Bhd
Plot 2A, Medan Bayan Lepas,
Mukim 12 SWD 11900 Bayan Lepas Penang, Malaysia.

Date of Report: 12/19/2019
Report Revision: B

Responsible Engineer:

Report Author:
Date/s Tested:
Manufacturer:
Applicant Name:
DUT Description:
Test TX mode(s):
Max. Power output:

Nominal Power:

Tx Frequency Bands:

Signaling type:
Model(s) Tested:
Model(s) Certified:

Serial Number(s):
Classification:
FCC ID:

Ch’ng Jian Sheng (EME Engineer)

Ch’ng Jian Sheng (EME Engineer)

08/21/2019 - 09/19/2019

Motorola Solutions Inc.

Motorola Solutions Inc.

Handheld Portable — 403-527 MHz 4W NKP CFS WiFi

CW (PTT), Bluetooth, WLAN 802.11 b/g/n

4.8W (LMR 403-527 MHz band), 10mW (BT, BT LE), 70.8mW (WLAN 802.11 b),
20mwW (WLAN 802.11g), 12.6mW (WLAN 802.11n)

4.0W (LMR 403-527 MHz band), 8.9mW (BT, BT LE) , 55.0mW (WLAN 802.11 b),
14.8mW (WLAN 802.11g), 10mW (WLAN 802.11n)

LMR 403-527 MHz; Bluetooth 2.402-2.480 GHz;

WLAN 802.11 b/g/n 2.412-2.462 GHz

FM (LMR), FHSS (Bluetooth), 802.11 b/g/n (WLAN)

AAH02RDCI9VALAN (PMUE3838C) / PMUE3838CAANKA
AAHO02RDCI9VALAN (PMUE3838C) / PMUE3838CAANKA,
AAH02RDH9VA1AN (PMUE3836C) / PMUE3836CABNKA,
AAH02RDH9VA7AN-AMA (PMUE3836C) / PMUE3836CABNNA

446TVPB948, 446TVPB952

Occupational/Controlled

AZ489FT7125; LMR 406.125-512 MHz, Bluetooth 2.402-2.480 GHz, WLAN 802.11
b/g/n 2.412-2.462 GHz

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

109U-89FT7125; LMR 406.1-430 MHz, 450-470 MHz,

Bluetooth 2.402-2.480 GHz, WLAN 802.11 b/g/n 2.412-2.462 GHz

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

ISED Test Site registration: 24843

FCC Test Firm Registration

Number: 823256

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.

Digitally signed
—_— Tlong by Tiong Nguk
Ing
/” Ng u k Date:
2019.12.19

Tiong Ng Ing Ing 17:30:06 +08:00'
Deputy Technical Manager (Approved Signatory)
Approval Date: 12/19/2019

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

Page 1 of 83




FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

Part 1 of 2
0O I 0 oo 0 Tod o] o TSRS 4
2.0 FCC SAR SUMIMAIY ...ttt ettt et b e e bt e b e b e b e e nne e nnees 4
3.0  ADbbreviations / DefINITIONS. ........c.oiiieiiiie et ree e ste e sreenaeaneenreas 5
4.0 Referenced Standards and GUIAETINES .........ccveiiiiiriieiesie e nneas 6
5.0 SAR LIMIES 1eittiiiiieiiiee sttt te e e et este e e eseesbeeste e s eesseebeaneesneenteeneeaseenaeaneenrens 7
6.0 Description of Device Under TeSt (DUT) ...cc.oiiiiiiiiiieieie e 7
7.0 Optional Accessories and TSt CrItEITA .......ccviiiirieieieere et 9
8 R A 01 (=] 0 0 E PP PP PUPRRPPPR 9
7.2 BAIEIIES ..ttt te e e e reeneenres 9
7.3 BOOY WOIN ACCESSOIIES .....eeuvereeeestisiesieeieeite ettt sttt e ettt e bt be e e e e e 10
T4 AUAIO ACCESSOMIES ..uveereiiieitiesiesteesieeseeateesteaseesteesteaseesseeteaseesaeeseaseesseenseanessreenseaseensens 11
8.0  DeSCription OF TESE SYSEM....cuiiiiiiieieieieite sttt ettt 12
8.1  Descriptions of Robotics/Probes/Readout EIECIIONICS .......ccvevverveieiieieeieseeseeie e 12
8.2 Description Of PRANTOM(S) .....cveveieiiiriisiisiieieieiesi ettt 13
8.3 Description Of SIMUIALEA TISSUE......cc.eriiirieiiieieite et 13
9.0 Additional TeSt EQUIPIMENT.........oiiiiiieiiieiti st 14
10.0 SAR Measurement System Validation and Verification ...........cccocvevvvieiivenesieniene e 15
10.1  SySteM Validation........ccvoiiiiiiiiiiisiee e 15
10.2  SYSEM VEIITICALION .....cvviiiiiieeii st 15
10.3  Equivalent TiSSUE TSt RESUITS ........uoiiiiieieie e 16
11.0 Environmental TeSt CONUITIONS .......ccvviiiiieiieiesie e sie et nae e sreeeeanes 18
12.0 DUT Test Setup and MethodolOgy ..........couiiiiiiiiiieieie e 19
12,1 IMIBASUIEIMENTS ..ttt ettt ettt sttt ettt et ab e b e e s bb e et e e sbe e e be e s bbeebeesneeebeesnne s 19
12.2  DUT CONFIGUIALION(S) +.vervevieeitiriisiieiieieie sttt sttt 19
12.3  DUT POSItIONING PrOCEAUIES ......ccviiiiiiieiieieieiee et 19
2 B0 A = oo YRS 19
12,32 HEA ..ot 20
12.3.3  FCR e 20
124 DUT TeSt ChanNEIS ......cccuiiiiiieieee e 20
12,5 SAR Result Scaling Methodology ........cccooiiiiiiiiiie e 20
12,6 DUT TS PIAN .ottt bbbt nne e 21
13.0 DUT TS DALA. .....eeieeeiieieiieiiie ettt ettt ettt ettt e s ste e s be e s seeeabe e smeeeabeesaneabeeenneenneeanneas 21
13.1 LMR assessments at the Body for 406.125-512 MHz band..........cccccoooniiiiniciiennnn, 21
13.2  WLAN assessment at the Body for 802.11 B/g/N .....cooviiiiiiiiniiieie e, 33
13.3 LMR assessment at the Face for 406.125 — 512 MHz band..........cccccooiiiiiniciiennnn, 35
13.4  WLAN assessment at the Face for 802.11 D/g/N .....ccooviiiiiiiiniiie e, 37
13.5  Assessment for ISED, Canada..........cccoiiririiiieiieiieicee e 39
13.6  Assessment at the Bluetooth band ..., 40
13.6.1 FCC US REQUITEIMENT .....eevieiiiiiesieeie ettt sttt sre e ens 40
13.6.2 ISED Canada ReqUITEIMENT.........ccoiiiiiriiiieiieee e 40
13.7  Assessment for Outside FCC freQUENCY FaNGJE .........cevvrieierierienie e 41
13.8  Shortened SCan ASSESSIMENT .........eiiiieieieierie ettt bbb e e e 41

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 2 of 83



FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

14.0 Simultaneous Transmission EXCIUSION FOr BT ........ccocviiiiieii e 42
15.0 Simultaneous Transmission between LMR and WLAN ..o 42
16.0 RESUILS SUMMAIY .....oeeiiiieiiie ittt ettt e e et a e s b e e te e se e s be et e eseesraetesneenraeneanes 43
17.0 Variability ASSESSIMENT .........ciuiiiiiieite et s ettt sre e ste e te s e steetesseestaesteenaesreeeeanes 44
18.0 SYSEM UNCEIMAINTY ....cviiiiiiieiiecie sttt et a e te e sbe et e s ra e s baeteennenreeeeanes 44
APPENDICES

A Measurement Uncertainty BUAQEL .........ccvoiiiiiiiiiiie e 44
B Probe Calibration CertifiCates.........ccouiiiiieiieii et sae e nnees 49
C  Dipole Calibration CertifiCateS........cccuiiivereiieiieiesiese e se e e sre e e e e e e neeenes 65
Part 2 of 2

APPENDICES

D  System Verification CheCK SCANS..........ooiiiiiiiiic s 2
e B 1 N STt 3 L PSP TP TPPRUUROPR 27
F  Shorten Scan of Highest SAR Configuration ............ccovveiieieiieieeie e 45
G DUT TeSt POSITION PROTOS .......coivieieiieiieeie ettt sae e ra e ans 46
H  DUT, Body worn and audio acCesSOries PROTOS..........cccueiiiiiiieiinesiereee e 47

Report Revision History

Date Revision Comments
12/6/2019 A Initial release
12/19/2019 B Include Applicant name and update the IC model number

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 3 of 83



FCC ID: AZ489FT7125/ 1C: 109U-89FT7125

1.0 Introduction

Report ID: P17779-EME-00001/00002

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 with model number AAHO2RDC9VA1AN

(PMUE3838C) / PMUE3838CAANKA. This device is classified as

occupational/Controlled.

2.0 FCC SAR Summary

Table 1
Max Calc Max Calc
Equipment Frequency band a&ﬁﬁdg’ ?\BVSEC;}
Class (MHz) g g
19-SAR 19-SAR
406.125-512
TNF (LMR) 5.91 3.63
* 2402-2480
bSS (Bluetooth) N/A N/A
2412-2462
oTS (WLAN 802.11 bigi) | 2083 0.108
Simultaneous Results 5.99 3.74

*Results not required per KDB (refer to sections 13.6 and 14.0)
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3.0

Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

CW: Continuous Wave

DSS: Direct Spread Spectrum

DTS: Digital Transmission System

DUT: Device Under Test

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum
Li-lon: Lithium-lon

Li-Mn: Lithium Manganese

LKP: Limited Keypad

LMR: Land Mobile Radio

NA: Not Applicable

NiMH: Nickel Metal Hydride

NKP: No Keypad

OFDM: Orthogonal Frequency Division Multiplexing
PTT: Push to Talk

RF: Radio Frequency

SAR: Specific Absorption Rate

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

Report ID: P17779-EME-00001/00002

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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4.0 Referenced Standards and Guidelines

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

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

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

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

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

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

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

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

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

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

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

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

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

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

e FCC KDB -447498 D01 General RF Exposure Guidance v06

e FCC KDB - 248227 D01 802.11 Wi-Fi SAR v02r02

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 6 of 83
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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 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)

These portable devices operate in the LMR bands using frequency modulation (FM). These
devices also contain WLAN technology for data capabilities over 802.11 b/g/n wireless
networks and Bluetooth technology for short range wireless devices.

The LMR bands in these devices operate in a half duplex system. A half duplex system only
allows the user to transmit or receive. These devices 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.

These devices also incorporate a Bluetooth v4.0, which include classis Bluetooth, Bluetooth
high speed and Bluetooth low energy. It is Class 1 Bluetooth device with Frequency
Hopping Spread Spectrum (FHSS) technology. The Bluetooth radio modem is used to
wireless link audio accessories. The maximum actual transmission duty cycle is imposed by
the Bluetooth standard. The maximum duty cycle for BT is derived from 5-slots packet
type operation which consists of receiving on 1-slot and transmitting on 5-slots, and thus
maximum duty cycle = 77%.

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 7 of 83



FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

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

Table 1
Technologies | Band (MHz) | Transmission | Duty Cycle (%) | Max Power (W)
LMR 403-512 FM *50 4.80
BT 2402-2480 FHSS 77 0.0100
WLAN 2412-2462 802.11b 99.8 0.0708
WLAN 2412-2462 802.11g 99.2 0.0200
WLAN 2412-2462 802.11n 99.1 0.0126

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 2.5cm from the
mouth, and *“at the body” by means of the offered body worn accessories. Body worn audio
and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio. Operation at the body without an audio accessory attached is
possible by means of BT accessories.
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7.0 Optional Accessories and Test Criteria

These devices are 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 and one internal WLAN/BT antenna offered
for this product. The Table below lists their descriptions.
Table 4
Antenna Antenna o Selected
No. Models DESEA S for test Ve
1 PMAE4079A Whip, 400- 527 MHz , ¥4 Wave, 2.15 dBi Yes Yes
2 PMAE4071A Stubby, 470- 527 MHz , ¥4 Wave, 1.15 dBi Yes Yes
3 PMAE4069A Stubby, 400-450 MHz , ¥ Wave, 1.15 dBi Yes Yes
4 PMAE4070A Stubby, 440-490 MHz , ¥4 Wave, 1.15 dBi Yes Yes
Internal BT/WLAN, 2402-2484 MHz, Y2 Wave, Yes; for
5 85012026001 0 dBi Yes WLAN only
7.2  Batteries
There are optional batteries offered for this product. The Table below lists their
descriptions.
Table 5
Battery Battery o Selected
No. Models Description for test Tested Comments
1 PMNN4406B | Standard IP67 Li-lon 1600T 1500 mAh Yes Yes
2 PMNN4407B | Impress Li-lon Slim battery 1500 mAh Yes Yes
3 PMNN4409B Impress Hi-Cap rIT_];I;)n non-FM 2150 Yes Yes
4 PMNN4415A | Standard IP56 NiMH 1400T 1300 mAh Yes Yes
5 PMNN4416B | Standard IP56 Li-lon 1600T 1500mAh Yes Yes
6 PMNN4417B | Impress IP56 Li-lon 1600T 1500 mAh Yes Yes
7 PMNN4418B | Impress IP56 Li-lon 2250T 2150 mAh Yes Yes
Li-Mn 1400 mAh low temp -30C battery
8 PMNN4435A Submersible (1P57) Yes Yes
9 PMNN4463A Li-lon IP57 2000 mAh Yes Yes
Impress Ultra Hi-Capacity 3000 mAh Compatible with body
10 | PMNN4488A with vibrator Yes | YeS | wom PMLN7296A only
11 PMNN4490A | Impress TIA4950 Hi-Capacity 2900 mAh |  Yes Yes
12 PMNN4491B Impress Slim Battery 2050 mAh Yes Yes Default btztstgnrygfor body
13 PMNN4493A | Impress Ultra Hi-Capacity 3000 mAh Yes Yes Default tt):st:?r% for face
14 PMNN4525A | Impres Li-lon battery IP68 1950 mAh T Yes Yes
15 PMNN4543A | Belize Core 2450mAh S10 to 3006 cells Yes Yes
16 PMNNA544A Belize IMPRES Zéfil(;mAh S06 to 3006 Yes Yes
Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 9 of 83
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7.3  Body worn Accessories
All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.
Table 6
Body Body worn . Selected
— Models Description a— Tested Comments
Tested with
Adjustable Black Nylon Carrying Strap, PMLN5866A,
1 NTN5243A attaches to D-ring on cases Yes Yes PMLN5864A,
PMLN5870A
: ” Tested with
2 | pMLNsgeea | Hrd Leather Carry Casewith 3.0 |y o0 | yis | NTNB243A with belt
Swivel belt loop - No display |
oop removed
Hard Leather Carry Case with 3.0” By similarity to
3 PMLNS865A Swivel belt loop - LKP No | No PMLN5866A
Hard Leather Carry Case with 2.5” By similarity to
4 PMLN5867A Swivel belt loop - LKP No | No PMLNS5866A
Hard Leather Carry Case with 2.5” By similarity to
S PMLNS5868A Swivel belt loop - No display No No PMLN5866A
Tested with
Nylon Carry Case 3.0” Fixed belt loop- NTN5243A,
6 PMLN5870A No display Yes | Yes RLNGASTA &
RLN6488A
Nylon Carry Case 3.0” Fixed belt loop- By similarity to
7 PMLN5869A LKP No No PMLN5870A
Hard Leather Carry Case 3.0” Fixed Tested with
8 PMLNS5864A belt loop- No display Yes Yes NTN5243A
Hard Leather Carry Case 3.0” Fixed By similarity to
9 PMLN5863A belt loop- LKP No | No PMLNG5864A
10 PMLN4651A 2 Inch Belt Clip Yes Yes
11 PMLN7008A 2.5 Inch Belt Clip Yes | Yes
Only applicable for
12 PMLN7296A Vibrating Belt Clip Yes Yes | battery with vibrator
PMNN4488A
13 HLN6602A Universal Chest Pack Yes Yes
Break-a-way Chest Pack with radio
14 RLN4570A | holder, pen holder and velcro secured Yes Yes
pouch
15 RLN4815A RadioPAk Radio Utility Case Yes Yes
Tested with
16 RLNG6487A Leather Radio Strap - XL Yes Yes RLNG6488A &
PMLN5870A
Tested with
17 RLNG6488A | Anti-Sway Strap Leather Radio Strap Yes Yes RLNG6487A &
PMLN5870A
. By similarity to
18 RLN6486A Leather Radio Strap No No RLNGASTA

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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7.4  Audio Accessories
All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio
accessories.
Table 7
Audio Audio Acc. A Selected
No. Models Description for test Tested Comments
1 PMLNS5727A Earpiece Inline Mic/PTT, Swvl, Yes | Yes Default audio
MagOne
. By similarity to
2 PMLN5732A Earset w/ Boom Mic, Mag One No No PMLN5727A
3 PMMN4073A IMPRES RSM, small 3.5 jack Yes Yes
By similarity to
4 PMMN4075A RSM Small, No Emergency, IP57 No No PMMN4073A
. By similarity to
5 PMMNA4076A RSM Small with 3.5mm Jack No No PMMN4073A
. By similarity to
6 PMMNA4071A IMPRES RSM large 3.5 jack NC No No PMMN4073A
IMPRES WINDPORTING RSM IP67 By similarity to
7 PMMN4108A No No PMMN4073A
8 PMLN5726A 2-Wire Surveillance Kit, Beige Yes Yes
2-wire surveillance kit with quick By similarity to
9 PMLN7269A disconnect clear acoustic tube, black No No PMLN5726A
2-wire surveillance kit with quick By similarity to
10 PMLN7270A disconnect clear acoustic tube, beige No No PMLN5726A
11 PMLN6754A 3-wire surveﬂlag:::cllilt w/ trans tube- Yes Yes
3-wire surveillance kit w/ trans tube- By similarity to
12 PMLNG6755A beige No No PMLN6754A
13 PMLN5733A Earbud with In-Line Mic/PTT, Yes Yes
MagOne
Earpiece, adjust d-style w/in-line
14 PMLNG6757A PTT/Mic Yes Yes
15 PMLN6761A Ultra-Lite Headset MagOne Yes Yes
Heavy duty Headset, Noise
16 PMLNS731A Cancellation, Inline PTT Yes Yes
17 PMLNG6759A Temple transducer Yes Yes
. . By similarity to
18 PMLNG6635A Lightweight Headset No No PMLN6759A
19 PMLNG6760A Behind the head heavy duty headset Yes Yes
Behind the Head Heavy Duty Headset By similarity to
20 PMLNG6763A Intrinsically safe TIA No No PMLNG6760A
OTTO OTH Headset Slim GCAI By similarity to
21| PMLN7464A Connector (Non-TIA) No | No PMLNG6760A
OTTO OTH Headset Slim GCAI By similarity to
22| PMLNT7465A Connector (TIA) No | No PMLNG6760A
23 PMMNA071AL IMPRES Large RSM, N_0|se cancelling Yes Yes
with 3.5mm jack
IMPRES Windporting RSM IP67 By similarity to
24 PMMN4108AL No No PMMNA4071AL
IMPRES Small RSM with 3.5mm jack By similarity to
25 PMMN4073AL No No PMMN4071AL
26 PMMN4076AL RSM Small with 3.5MM jack Yes Yes
By similarity to
27 PMMN4075AL RSM Small, No emergency, IP57 No No PMMNA076AL
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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
Engineering AG 52.10.2.1495 DAE4 %é(ﬁz}g‘)l
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
Dimensions | Material Support Loss
Phanto | Phantom(s) Material LxWxD Thickness | Structure Tangent
m Type Used Parameters (mm) (mm) Material (wood)
Triple 200MHz -6GHz;
Flat NA Er =3-5, 280x175x175
Loss Tangent = <0.05
300MHz -6GHz; omm
SAM NA Er =<5, Human Model Wood <0.05
+/- 0.2mm

Loss Tangent = <0.05
300MHz -6GHz;
Oval Flat \ Er =4+4/- 1, 600x400x190
Loss Tangent = <0.05

8.3  Description of Simulated Tissue

The sugar based simulate tissue is produced by placing the correct measured
amount of De-ionized water into a large container. Each of the dried
ingredients are weighed and added to the water carefully to avoid clumping. If
the solution has a high sugar concentration the water is pre-heated to aid in
dissolving the ingredients. 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
450MHz 2450MHz
Ingredients Head | Body | Head | Body
Sugar 56 46.5 - -
Diacetin - - 51 34.5
De ionized -Water | 39.1 | 50.53 | 48.75 | 65.2
Salt 3.8 1.87 | 0.15 0.2
HEC 1.0 1 - -
Bact. 0.1 0.1 0.1 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 CaIiera;itc;n Due
SPEAG Probe EX3DV4 7364 01/23/2019 01/23/2020
SPEAG DAE DAE4 1483 01/10/2019 01/10/2020
Amplifier 10W1000C 312859 CNR CNR
Amplifier 551G4 312988 CNR CNR
Bi-Directional Coupler* 3020A 41935 09/15/2018 09/15/2019
Bi-Directional Coupler 3020A 41931 07/11/2019 07/11/2020
Bi-Directional Coupler* 3022 81640 09/15/2018 09/15/2019
Bi-Directional Coupler 3022 77114 08/22/2019 08/22/2020
Power Sensor E9301B MY55210006 12/19/2018 12/19/2019
Power Meter E4419B MY45103725 06/10/2019 06/10/2021
Power Sensor E9301B MY55210003 04/26/2019 04/26/2020
Power Meter E4419B MY45103725 06/10/2019 06/10/2021
Power Sensor E9301B MY41091170 04/23/2019 04/23/2020
Power Meter* E4419B MY40330364 09/16/2018 09/16/2019
WiFi Power Sensor NRP-Z11 120907 07/02/2018 07/02/2020
Vector Signal Generator E4438C MY 44270302 03/09/2019 03/09/2020
Temperature & Humidity Logger TM320 12253047 10/30/2018 10/30/2019
Temperature Probe 80PK-22 06032017 12/05/2018 12/05/2019
Temperature Probe 80PK-22 05032017 12/26/2018 12/26/2019
Thermometer HH806AU 080307 12/05/2018 12/05/2019
Thermometer HH202A 35881 12/26/2018 12/26/2019
Network Analyzer* E5071B MY42403218 09/06/2018 09/06/2019
Network Analyzer E5071B MY42403147 12/19/2018 12/19/2019
Dielectric Assessment Kit DAK-3.5 1156 01/08/2019 01/08/2020
SPEAG Dipole D450V3 1053 10/19/2018 10/19/2020
SPEAG Dipole D2450V2 781 04/11/2018 04/11/2020

Note: “** indicates that the equipment is used for SAR assessment before calibration due date

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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10.0

AZ489FT7125/ IC: 109U-89FT7125 Report ID: P17779-EME-00001/00002
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 L.
Dates Probe F(E;Irl]lzratlon ch')\?e Parameters Validation
¢ | e Sensitivity | Linearity | Isotropy
cw
03/15/2019 Body 450 0.92 55.0 Pass Pass Pass
03/15/2019 Head 450 7364 0.85 42.6 Pass Pass Pass
03/20/2019 Body 2450 1.98 48.6 Pass Pass Pass
03/20/2019 Head 2450 1.88 35.6 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 Tvpe Dipole Kit/ |[Ref SAR @ 1W Results Results when Tested
Serial # yp Serial # (W/kg) Measured normalized to 1W Date
(W/kg) (Wikg)
1.08 4.32 08/21/2019
1.11 4.44 08/22/2019#
1.13 4.52 08/23/2019#
1.09 4.36 08/25/2019%
1.07 4.28 08/26/2019%#
1.13 4.52 08/27/2019
1.14 4.56 08/28/2019#
- 0,
FCCBody | gpppg | 453+ 10% 1.03 412 08/29/2019%
D450V3 / 1.16 4.64 08/30/2019%#
1053 1.12 4.48 09/01/2019
1.16 4.64 09/02/2019
2364 1.13 4,52 09/03/2019
1.06 4,24 09/05/2019#
1.10 4.40 09/17/2019
1.15 4.60 09/03/2019#
'EEE; 'dEC 4.57 +/- 10% 114 4.56 09/04/2019
1.14 4.56 09/05/2019
12.9 51.60 09/10/2019#
12.6 50.40 09/11/2019#
- 0,
FCCBody | gpppg | 5040 +/-10% 12,6 50.40 09/12/2019
D2450V2 / 12.2 48.80 09/19/2019
781 12.4 49.60 09/13/2019
'EEZ 'dEC 51.30 +/- 10% 12.7 50.80 09/15/2019
12.6 50.40 09/19/2019

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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10.3 Equivalent Tissue Test Results

Report ID: P17779-EME-00001/00002

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

Table 14

. . . .. Dielectric
M [T Type |y | g | ey | Constant | Tested ate
- FCI(E:EBEo/dy (0_8;;_20298) s %‘_}0) 0.90 56.0 09/03/2019
IEC Head (0.83;-0.91) (41.9-I46.3) 0.83 441 09/05/2019
0.89 57.0 08/21/2019
0.89 56.1 08/22/2019
0.90 56.7 08/23/2019
0.90 56.8 08/25/2019
0.93 57.1 0.89 56.7 08/26/2019
406 FCC Body (0.89-0.98) (54.3-60) 0.90 56.3 08/27/2019
0.90 55.9 08/28/2019
0.89 56.4 08/29/2019
0.90 55.5 08/30/2019
0.90 55.3 09/01/2019
|E|cE IIE-IEe/ad (0.8%53&91) (41.4;?4?6.2) 0.84 44.6 | 09/03/2019
0.92 56.3 08/21/2019
0.93 55.6 | 08/22/2019%
0.94 56.1 | 08/23/2019%
0.94 56.2 | 08/25/2019%
0.92 56.0 | 08/26/2019%
0.94 55.6 08/27/2019
0.94 56.7 0.94 55.3 08/28/2019#
FCCBody | (0.89-099) (53.9-59.5) 0.93 557 |08/29/2019%
450 0.94 54.8 | 08/30/2019%
0.94 54.7 09/01/2019
0.94 55.0 09/02/2019
0.91 54.7 09/03/2019
0.96 54.1 | 09/05/20194
0.93 54.1 09/17/2019
EEE) 07 sas 0.88 43.7 | 09/03/2019%
IEC Head (0.83;-0.91) (41.3-215.7) 0.84 426 09/04/2019
0.87 43.8 09/05/2019

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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Table 14 (continued)

Report ID: P17779-EME-00001/00002

_ . . . Dielectric
Frequency | . Conductivity |Dielectric Constant| Conductivity
(MH2) Tissue Type Target (S/m) Target Meas. (S/m) Constant | Tested Date
Meas.
0.93 56.2 08/21/2019
0.93 55.5 08/22/2019
0.94 56.0 08/23/2019
0.95 56.1 08/25/2019
0.94 56.7 0.93 55.9 08/26/2019
FCC Bod
458 Y1 (089-099) (53.8-59.5) 095 555 | 08/27/2019
0.94 55.1 08/28/2019
0.93 55.6 08/29/2019
0.95 54.7 08/30/2019
0.95 54.6 09/01/2019
IEEE/ 0.87 43.5
IEC Head (0.83-0.91) (41.3-45.6) 0.88 435 09/03/2019
0.94 55.3 08/22/2019#
0.95 55.8 08/23/2019#
0.96 55.9 08/25/2019#
0.94 55.7 08/26/2019#
0.96 55.3 08/27/2019
0.94 56.6 0.95 55.0 08/28/2019#
FCC Bod
470 y (0.89-0.99) (53.8-59.5) 0.95 55.4 | 08/29/2019#
0.95 54.6 08/30/2019#
0.96 54.4 09/01/2019
0.96 54.6 09/02/2019
0.98 53.8 09/05/2019#
0.95 53.8 09/17/2019
IEEE/ 0.87 43.4 0.89 43.3 09/03/2019#
IEC Head (0.83-0.91) (41.2-45.6) 0.86 42.2 09/04/2019
0.94 56.6
484 FCC Body (0.9-0.99) (53.7-50.4) 0.97 55.1 08/27/2019
0.94 56.5 0.97 55.0 08/27/2019
490 | FCCBody | (09.0.99) (53.7-59.4) 0.96 5.1 | 08/29/2019
0.94 56.5 0.99 54.3 08/28/2019
>12 FCC Body (0.9-0.99) (53.6-59.3) 0.98 54.8 08/29/2019
0.95 56.4
620 FCC Body (0.9-0.99) (53.6-59.2) 0.97 53.7 09/03/2019
IEEE/ 0.87 43.1
IEC Head (0.83-0.92) (41-45.3) 0.91 413 | 09/05/2019
0.95 56.4
. FCC Body (0.9-0.99) (53.6-59.2) 0.98 53.6 09/03/2019
IEEE/ 0.88 43.1
IEC Head (0.83-0.92) (40.9-45.2) 0.92 411 | 09/05/2019
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Table 14 (continued)

Report ID: P17779-EME-00001/00002

Lol - 1.98 47.6 09/10/2019#
FCC Body (1.82-2.01) (47.5-58) 1.98 47.8 09/11/2019#
2412 2.00 48.0 09/12/2019
IEEE/ 1.77 39.3 1.81 35.6 09/13/2019
IEC Head (1.68-1.86) (35.3-43.2) 1.85 35.7 09/15/2019
1.94 52.7
. FCC Body (1.84-2.03) (47.4.58) 1.90 489 | 09/19/2019
IEEE/ 1.79 39.2
IEC Head (1.7-1.88) (35.3-43.1) 1.87 36.1 | 09/19/2019
2.03 47.4 09/10/2019#
1.95 527 2.03 47.6 | 09/11/2019#
FCC Bod
Y (1.85-2.05) (47.4-58) 2.05 47.9 09/12/2019
2450 1.91 48.8 09/19/2019
EEE/ L8 39.2 1.85 35.5 09/13/2019
IEC Head (1.71-1.89) (35.3-43.1) 1.89 35.5 09/15/2019
1.89 36.0 09/19/2019
1.97 52.7
6 FCC Body (1.87-2.07) (47.4.58) 1.93 48.8 | 09/19/2019
IEEE/ 1.81 39.2
IEC Head (1.72-1.9) (35.3-43.1) 1.90 360 | 09/19/2019

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

Note: ‘# indicates that the tissue covers the next day of testing (within 24 hours)

conditions during the SAR tests reported herein:

Table 15
Target Measured
. . Range: 18.5-23.7°C
Ambient Temperature 18-25°C Avg. 22.2°C
. . Range: 19.8-22.0 °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 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

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 prqbe axis to phantom surface 30° + 1° 20° + 1°
normal at the measurement location

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

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

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

Maximum area scan spatial resolution: AxArea, AyArea

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

Note: 8 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE
P1528-2011 for details.

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

12.2 DUT Configuration(s)

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

12.3 DUT Positioning Procedures

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

12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory as well as with and without the offered
audio accessories as applicable.
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12.3.2 Head
Not applicable.

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
Fnigh = 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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12.6 DUT Test Plan

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

Standalone and simultaneous BT testing were assessed in sections 13.5 and 14.0 per
the guidelines of KDB 447498.

WLAN tests were performed in 802.11b mode using a duty cycle of 99.8% with
results scaled to 100% as per guidelines of KDB 248227.

13.0 DUT Test Data

13.1 LMR assessments at the Body for 406.125-512 MHz band

Battery PMNN4491B was selected as the default battery for assessments at the Body
because it is the thinnest battery (refer to Exhibit 7B for battery illustration). The
default battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (406.125-512 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)
406.125 4.80
422.300 4.80
435.400 4.68
440.000 4.67
441.400 4.70
450.000 4.80
457.900 4.79
470.000 4.77
475.000 4.76
484.000 4.76
490.000 471
496.200 4.72
512.000 4.75
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Assessment at the Body with Body worn PMLN5866A w/ NTN5243A

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

Table 18
Carry Cable Test | Init SA_R I\/Ilza}s. Max Calc.
At e Accessory Accessory (E/m) I(DVV\\;; I(DJg)t SAR 1(3\/%‘ R R
(W/kg) 9)
406.125 | 4.80 |-0.42| 1.77 0.97 LOH-AB-190821-16
PMAE4069A 422,300
435.400
450.000
440.000
OMAEA070A 457.900 | 4.80 |-0.46| 4.00 2.22 LOH-AB-190821-17
475.000
490.000
PMLNS866A 470.000 | 4.78 |-0.57| 4.85 2.78 LOH-AB-190822-02
OMAEA071A PMNN4491B TN PMLN5727A | 484.000
496.200
512.000
406.125 | 4.80 |-0.53| 1.96 1.11 LOH-AB-190822-03
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 4.78|-0.67| 3.76 2.20 LOH-AB-190822-04
PMNN4417B 4.78|-0.58| 5.38 3.09 LOH-AB-190822-05
PMNN4406B 4.771-0.72| 3.63 2.16 LOH-AB-190822-06
PMNN4490A 4.76 |-0.44| 3.43 1.91 ZZ-AB-190822-07
PMNN4418B 4.76|-0.60| 3.17 1.84 ZZ-AB-190822-08
PMNN4415A 4.70|-0.53| 3.57 2.06 |ZZ(NZ)-AB-190822-09
PMNN44168 | PMLNS866A 4.71|-0.55| 3.51 203 |ZZ(NZ)-AB-190822-10
PMAE4071A PMLN5727A | 470.000
PMNN4409B |,/ NTN5243A 4.69|-0.63| 3.32 1.96 |ZZ(NZ)-AB-190822-11
PMNN4407B 4.67(-0.63| 3.77 2.24 | ZZ(NZ)-AB-190822-12
PMNN4463A 4.76|-0.75| 3.25 1.95 |ZZ(NZ)-AB-190822-13
PMNN4543A 4.75(052| 3.40 1.94 | ZZ(NZ)-AB-190822-14
PMNN4544A 4.80(-0.50| 3.55 1.99 |ZZ(NZ)-AB-190822-15
PMNN4493A 4.79|-0.45| 3.26 1.81 |ZZ(NZ)-AB-190822-16
PMNN4525A 4.80(-0.83| 3.22 1.95 LOH-AB-190905-18
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Assessment at the Body with Body worn PMLN5870A w/ NTN5243A
DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 19
Meas b
Carr Cable Test | Init |SAR 1 | Calc.
Antenna Battery Accessc)),r ACCESSor Freq |Pwr |Drift S AgR 1g9- Run#
y Y I (MH2) | (W) | (@B) (wikg)| SAR
(W/kg)
406.125|4.78 |-0.47| 2.52 141 LOH-AB-190822-18
422.300
PMAE4069A
435.400
450.000
440.000
457.900 | 4.80 |-0.52| 4.77 | 2.69 LOH-AB-190822-19
PMAE4070A
475.000
490.000
PMLN5870A 470.000 | 4.79|-0.49| 4.92 | 2.76 LOH-AB-190822-20
PMAE4071A PMNN4491B w/ PMLN5727A| 484.000
NTN5243A 496.200
512.000
406.125|4.76 |-0.40| 2.84 1.57 LOH-AB-190822-21
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 4,75 (-0.71| 4.82 2.87 LOH-AB-190822-22
PMNN4417B 4,75 (-0.59| 5.81 3.36 LOH-AB-190823-01#
PMNN4406B 4,79 |-0.67| 5.13 | 3.00 LOH-AB-190823-03
PMNN4490A 4,70 |-0.60| 5.46 | 3.20 LOH-AB-190823-04
PMNN4418B 4.80|-0.68| 5.23 | 3.06 LOH-AB-190823-05
PMNN4415A 4,71 (-0.60| 5.22 3.05 LOH-AB-190823-06
PMNN4416B | PMLNS870A 4.79|-057| 5.68 | 3.25 ZZ-AB-190823-07
PMAE4071A w/ PMLN5727A 470.000
PMNN4409B | NTN5243A 4.80|-0.58| 4.56 | 2.61 ZZ-AB-190823-08
PMNN4407B 4.80|-0.68| 4.99 | 2.92 ZZ-AB-190823-09
PMNN4463A 4.80 (-0.69| 4.64 2.72 ZZ-AB-190823-10
PMNN4543A 4,80 (-0.51| 4.31 2.42 ZZ(NZ)-AB-190823-11
PMNN4544A 4.80 (-0.48| 4.76 3.19 ZZ(NZ)-AB-190823-12
PMNN4493A 4.80 (-0.48| 4.32 2.41 ZZ(NZ)-AB-190823-13
PMNN4525A 4.80 (-0.94| 4.14 2.57 LOH-AB-190905-19
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Assessment at the Body with Body worn PMLN5864A w/ NTN5243A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the

highest results per Table (bolded) are presented in Appendix E.

Table 20
o Caple | Test | Init |SAR Ml‘;afs' Cate
Antenna Battery Aceessory | Accessory Freq |Pwr |Drift| < o | 1o- Runt
(MH2) (W) |(dB) | (| SAR
(Wikg)
406.125|4.76|-1.01| 1.32 | 084 | LOH-AB-190823-15
PMAE4069A 422,300
435.400
450.000
440.000
OMAEAOTOA 457.900|4.75]-050| 301 | 1.71 | LOH-AB-190823-16
475.000
490.000
PMLNS864A 470.000|4.79|-0.48| 327 | 1.83 | LOH-AB-190823-17
PMNN4491B wi PMLNS5727A | 484.000
PMAE4071A NTN5243A 195,200
512.000
406.125|4.80|-052| 1.49 | 084 | LOH-AB-190823-18
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 4.80|-064| 312 | 1.81 | LOH-AB-190823-20
PMNN4417B 4.80|-0.69| 3.88 | 2.27 | LOH-AB-190824-01#
PMNN4406B 476|049 340 | 1.92 | LOH-AB-190824-02#
PMNN4490A 473|059 309 | 1.80 | LOH-AB-190825-02
PMNN4418B 4.80]-060| 297 | 1.71 | LOH-AB-190825-03
PMNN4415A 4.80]-066| 304 | 1.77 | LOH-AB-190825-04
oMAE4071A | PMNN44168 PM'—'\\,‘VE;SG“A OMLNS727A | 470,000 477 1057| 3:26 | 187 | LOH-AB-190825-05
PMNN4409B | NTN5243A 4.80]-0.45| 2.88 | 1.60 | LOH-AB-190825-06
PMNN4407B 4.80]-056| 354 | 201 | LOH-AB-190825-07
PMNN4463A 479]-067| 258 | 151 | LOH-AB-190825-08
PMNN4543A 479]-053| 296 | 1.68 | LOH-AB-190825-09
PMNN4544A 480|042 292 | 161 | LOH-AB-190825-10
PMNN4493A 480|048 263 | 147 | LOH-AB-190825-11
PMNN4525A 480|071 256 | 151 | LOH-AB-190905-20
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FCC ID: AZ489FT7125/ 1C: 109U-89FT7125

Assessment at the Body with Body worn PMLN4651A
DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Report ID: P17779-EME-00001/00002

Table 21
o Caple | Test | Init |SAR Ml‘;afs' Cate
Antenna Battery Accessory Accessory Freq |Pwr |Drift SAR 19- Run#
(MHz) | (W) | (dB) (Wikg) SAR
(Wikg)
406.125|4.80 |-0.39| 2.50 | 1.37 ZZ-AB-190825-12
PMAE4069A 422,300
435.400
450.000
440.000
PMAE4070A 457.900 | 4.80 |-0.39| 4.40 | 2.41 ZZ-AB-190825-13
475.000
490.000
470.000 | 4.80 |-0.46| 4.74 | 2.63 ZZ-AB-190825-14
PMAE4071A PMNN4491B | PMLN4651A |PMLN5727A | 484.000
496.200
512.000
406.125 | 4.76 |-0.47| 2.67 1.50 ZZ-AB-190825-15
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 4,79 (-0.77| 4.93 2.95 ZZ-AB-190825-16
PMNN4417B 4791]-0.75| 6.09 | 3.63 77-AB-190825-17
PMNN4406B 4,79 [-0.62| 5.33 3.08 ZZ-AB-190825-18
PMNN4490A 4.80 (-0.50| 4.71 2.64 ZZ-AB-190826-01#
PMNN4418B 4,79 |-0.65| 4.77 2.78 ZZ-AB-190826-02#
PMNN4415A 4,70 (-0.73| 4.77 2.88 LOH-AB-190826-04
PMAE4071A PMNN4416B PMLN4651A |PMLNS727A | 470.000 4.80 (-0.42| 4.80 2.69 LOH-AB-190826-05
PMNN4409B 4.80 (-0.63| 4.45 2.57 LOH-AB-190826-06
PMNN4407B 4,79 (-0.72| 5.42 3.21 LOH-AB-190826-07
PMNN4463A 4.80 (-0.83| 4.15 251 LOH-AB-190826-08
PMNN4543A 4.80 (-0.52| 4.29 2.42 LOH-AB-190826-09
PMNN4544A 4.80 (-0.89| 4.09 251 LOH-AB-190826-10
PMNN4493A 4,78 |-0.83| 4.68 2.84 LOH-AB-190826-11
PMNN4525A 4.80 (-0.83| 4.66 2.82 LOH-AB-190905-21
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FCC ID: AZ489FT7125/ 1C: 109U-89FT7125

Assessment at the Body with Body worn PMLN7008A
DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Report ID: P17779-EME-00001/00002

Table 22
o Caple | Test | Init |SAR Ml‘;afs' Cate
Antenna Battery Accessory Accessory Freq |Pwr |Drift SAR 19- Run#
(MHz) | (W) | (dB) (Wikg) SAR
(Wikg)
406.125|4.80 |-1.03| 2.59 | 1.64 | LOH(NZ)-AB-190826-12
PMAE4069A 422,300
435.400
450.000
440.000
PMAE4070A 457.900 | 4.78 |-0.36| 4.09 | 2.23 ZZ-AB-190826-13
475.000
490.000
470.000 | 4.80 |-0.44| 4.87 | 2.69 ZZ-AB-190826-14
PMAE4071A PMNN4491B | PMLN7008A |PMLN5727A | 484.000
496.200
512.000
406.125 | 4.75|-0.34| 2.79 1.52 ZZ-AB-190826-15
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 4,79 [-0.63| 4.94 2.86 ZZ-AB-190826-17
PMNN4417B 4.801(-0.72| 552 | 3.26 77-AB-190826-18
PMNN4406B 4,76 |-0.52| 4.61 2.62 ZZ-AB-190826-19
PMNN4490A 4,78 |-0.54| 4.75 2.70 ZZ-AB-190826-20
PMNN4418B 4,77 |-0.63| 4.76 2.77 ZZ-AB-190827-01#
PMNN4415A 4,70 |-0.61| 4.46 2.62 BL(NZ)-AB-190827-03
PMAE4071A PMNN4416B PMLN7008A |PMLNS727A | 470.000 4,76 (-0.44| 4.60 2.57 BL(NZ)-AB-190827-04
PMNN4409B 4,79 [-0.68| 4.55 2.67 BL(NZ)-AB-190827-05
PMNN4407B 4.80 (-0.78| 5.15 3.08 ZZ(NZ)-AB-190917-02
PMNN4463A 4.80 (-0.78| 4.33 2.59 BL(NZ)-AB-190827-07
PMNN4543A 4,79 (-0.48| 4.36 2.44 ZZ-AB-190827-08
PMNN4544A 4.80 (-0.86| 4.24 2.58 ZZ-AB-190827-09
PMNN4493A 4.80 (-0.54| 4.52 2.56 ZZ-AB-190827-10
PMNN4525A 4.80 (-0.75| 4.84 2.88 LOH-AB-190906-01#
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FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

Assessment at the Body with Body worn PMLN7296A

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

Table 23
Meas Max
Carr Cable Test | Init |[SAR 1g-. Calc.
Antenna Battery Accessc)),r ACCESSor Freq |Pwr |Drift SAR 1g9- Run#
y Y I (MH2) | (W) | (@B) (wikg)| SAR
(W/kg)
406.125 | 4.72 |-0.60| 3.39 | 1.98 ZZ-AB-190827-11
422.300
PMAE4069A
435.400
450.000
440.000
457.900 | 4.76 |-0.71| 6.60 | 3.92 ZZ-AB-190827-12
PMAE4070A
475.000
490.000 | 4.80 |-0.95| 5.04 | 3.14 ZZ-AB-190827-14
470.000 | 4.80 |-0.89| 8.01 | 4.92 ZZ-AB-190827-15
PMNN4488A | PMLN7296A [PMLN5727A|484.000 | 4.80 [-0.95| 5.94 3.70 ZZ-AB-190827-16
PMAE4071A
496.200
512.000 | 4.80 |-0.49| 3.46 | 1.94 LOH-AB-190828-05
406.125 | 4.80 |-0.74| 3.88 | 2.30 LOH-AB-190828-06
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
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FCC ID: AZ489FT7125/ 1C: 109U-89FT7125

Assessment at the Body with Body worn HLN6602A
DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Report ID: P17779-EME-00001/00002

Table 24
o Caple | Test | Init |SAR Ml‘;afs' Cate
Antenna Battery Accessory Accessory Freq |Pwr |Drift SAR 19- Run#
(MHz) | (W) | (dB) (Wikg) SAR
(Wikg)
406.125 | 4.72 |-1.03| 3.25 | 2.09 LOH-AB-190828-07
PMAE4069A 422,300
435.400
450.000
440.000
PMAE4070A 457.900 | 4.73 |-0.76| 5.75 | 3.48 LOH-AB-190828-08
475.000
490.000
470.000 | 4.80 |-0.77| 6.16 | 3.68 ZZ-AB-190828-09
PMAE4071A PMNN4491B | HLN6602A |PMLN5727A|484.000
496.200
512.000 | 4.80 |-0.50| 5.75 | 3.23 ZZ-AB-190828-11
406.125 | 4.80 |-0.46| 3.94 | 2.19 ZZ-AB-190828-12
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 4.80 (-0.74| 6.39 3.79 ZZ-AB-190828-13
PMNN4417B 4.80|-0.64| 7.64 | 4.43 ZZ-AB-190829-01#
PMNN4406B 4,78 |-0.59| 6.62 3.81 ZZ-AB-190829-02#
PMNN4490A 4,76 |-0.50| 6.14 3.47 ZZ-AB-190829-03#
PMNN4418B 4,71 (-0.59| 6.60 3.85 ZZ-AB-190829-04#
PMNN4415A 4.80 (-0.92| 6.26 3.87 LOH-AB-190829-06
PMAE4071A PMNN4416B HLN6602A | PMLNS727A | 470000 4,78 |-0.61| 6.07 3.51 | LOH(NZ)-AB-190829-07
PMNN4409B 4.80 [-0.69| 5.60 3.28 | LOH(NZ)-AB-190829-08
PMNN4407B 4,75 (-0.68| 7.24 4.28 | LOH(NZ)-AB-190829-09
PMNN4463A 4,76 |-0.75| 5.61 3.36 LOH-AB-190829-12
PMNN4543A 4,79 [-0.56| 5.53 3.15 LOH-AB-190829-13
PMNN4544A 4.80 (-0.90| 4.95 3.04 LOH-AB-190829-14
PMNN4493A 4.80 [-0.60| 5.66 3.25 LOH-AB-190829-15
PMNN4525A 4.80 (-0.87| 6.25 3.82 LOH-AB-190906-02#
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FCC ID: AZ489FT7125/ 1C: 109U-89FT7125

Assessment at the Body with Body worn RLN4570A

DUT assessment with offered antennas, default battery and above mentioned body

Report ID: P17779-EME-00001/00002

worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 25
o Caple | Test | Init |SAR Ml‘;afs' Cate
Antenna Battery Accessory Accessory Freq |Pwr |Drift SAR 19- Run#
(MHz) | (W) | (dB) (Wikg) SAR
(Wikg)
406.125 | 4.74 |-0.46| 2.98 | 1.68 LOH-AB-190829-16
PMAE4069A 422,300
435.400
450.000
440.000
PMAE4070A 457.900 | 4.77 |-0.54| 6.83 | 3.89 ZZ-AB-190829-17
475.000
490.000 | 4.80 |-0.53| 6.04 | 3.41 ZZ-AB-190829-18
470.000 | 4.80 |-0.63| 6.88 | 3.98 ZZ-AB-190829-19
PMAE4071A PMNN4491B RLN4570A [PMLN5727A| 484.000
496.200
512.000 | 4.80 |-0.43| 6.31 | 3.48 ZZ-AB-190829-21
406.125 | 4.70 |-0.37| 4.36 | 2.42 ZZ-AB-190829-22
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 4,75 (-0.83| 7.11 4.35 ZZ-AB-190830-01#
PMNN4417B 4.801(-0.63| 9.04 | 5.21 ZZ7-AB-190830-024#
PMNN4406B 4,78 |-0.65| 6.95 4.05 ZZ-AB-190830-03#
PMNN4490A 4.80 (-0.56| 7.29 4.15 ZZ-AB-190830-04#
PMNN4418B 4.80 (-0.68| 6.88 4.02 LOH-AB-190830-07
PMNN4415A 4.67 (-0.59| 6.90 4.06 LOH-AB-190830-09
PMAE4071A PMNN4416B RLN4570A |PMLNS727A | 470.000 4.80 (-0.32| 6.83 3.68 LOH-AB-190830-10
PMNN4409B 4.80 (-0.59| 7.25 4.15 LOH-AB-190830-11
PMNN4407B 4.80 (-0.69| 7.97 4.67 LOH-AB-190830-12
PMNN4463A 4.80 (-0.78| 6.59 3.94 LOH-AB-190830-13
PMNN4543A 4.80 (-0.59| 6.30 3.61 LOH-AB-190830-14
PMNN4544A 4.80 (-0.53| 6.10 3.45 LOH-AB-190830-15
PMNN4493A 4.80 [-0.55| 6.76 3.84 LOH-AB-190830-16
PMNN4525A 480 (-0.92| 7.72 4.77 ZZ(NZ)-AB-190906-06#
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FCC ID: AZ489FT7125/ 1C: 109U-89FT7125

Assessment at the Body with Body worn RLN4815A

DUT assessment with offered antennas, default battery and above mentioned body

Report ID: P17779-EME-00001/00002

worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 26
o Caple | Test | Init |SAR Ml‘;afs' Cate
Antenna Battery Accessory Accessory Freq |Pwr |Drift SAR 19- Run#
(MHz) | (W) | (dB) (Wikg) SAR
(Wikg)
406.125 | 4.75|-0.61| 1.73 1.01 LOH-AB-190830-17
PMAE4069A 422,300
435.400
450.000
440.000
PMAE4070A 457.900 | 4.76 |-0.48| 3.38 | 1.90 ZZ-AB-190830-18
475.000
490.000
470.000 | 4.80 |-0.53| 3.76 | 2.12 ZZ-AB-190830-19
PMAE4071A PMNN4491B RLN4815A [PMLN5727A|484.000
496.200
512.000
406.125 | 4.72 |-0.47| 237 | 134 ZZ-AB-190830-20
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 4,75 (-0.89| 3.34 2.07 ZZ-AB-190830-21
PMNN4417B 4781-0.72| 4.09 | 2.42 77-AB-190830-22
PMNN4406B 4,76 |-0.68| 3.83 2.26 ZZ-AB-190830-23
PMNN4490A 4.80 (-0.62| 3.58 2.06 ZZ-AB-190831-01#
PMNN4418B 4,78 |-0.64| 3.64 2.12 ZZ-AB-190831-02#
PMNN4415A 4.80 [-0.65| 3.48 2.02 ZZ-AB-190831-03#
PMAE4071A PMNN4416B RLN4815A |PMLNS727A | 470.000 4,73 |-0.63| 3.88 2.28 ZZ-AB-190831-04#
PMNN4409B 4,79 (-0.76| 3.33 1.99 ZZ-AB-190831-05#
PMNN4407B 4,79 [-0.75| 3.91 2.33 ZZ-AB-190901-02
PMNN4463A 4.80 (-0.72| 3.43 2.02 ZZ-AB-190901-03
PMNN4543A 4,78 |-0.53| 3.16 1.79 ZZ-AB-190901-04
PMNN4544A 4.80 (-0.48| 2.91 1.63 ZZ-AB-190901-05
PMNN4493A 4,75 (-0.58| 3.27 1.89 ZZ-AB-190901-06
PMNN4525A 4.80 (-0.85| 3.13 1.90 LOH-AB-190906-04#
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FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

Assessment at the Body with Body worn PMLN5870A w/ RLN6487A w/ RLN6488A
DUT assessment with offered antennas, default battery and above mentioned body worn
accessory per KDB 643646. Optional batteries were tested per the requirements of KDB
643646. Refer to Table 17 for highest output power channel. SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

Table 27
o Caple | Test | Init |SAR Ml‘;afs' Cate
Antenna Battery Aceessory | Accessory Freq |Pwr |Drift| < o | 1o- Runt
(MH2) (W) |(dB) | (| SAR
(Wikg)
406.125|4.71]-0.66| 1.99 | 1.18 ZZ-AB-190901-07
PMAE4069A 422,300
435.400
450.000
440.000
OMAEAOTOA 457.900|4.76 |-0.78| 454 | 2.74 ZZ-AB-190901-08
475.000
490.000
PMLNSST0A 470.000| 4.80 |-0.64| 475 | 2.75 ZZ-AB-190901-09
oiagagria| PMNNA491B wgmgjg;ﬁ PMLNS5727A | 484.000
496.200
512.000
406.125|4.73]-052| 272 | 155 ZZ-AB-190901-10
422.300
441.400
PMAE4079A 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 479|077 424 | 254 7Z-AB-190901-11
PMNN4417B 4.80|-055| 538 | 3.05 ZZ-AB-190901-12
PMNN4406B 4.80]-0.70| 459 | 270 | LOH-AB-190901-13
PMNN4490A 469|050 398 | 229 | LOH-AB-190901-14
PMNN4418B 4.80]-063| 390 | 225 | LOH-AB-190901-15
PMNN4415A 4741063 406 | 238 | LOH-AB-190901-16
oMAE4071A | PMNN44168 VI:/NFIeIT_IT\J56847807AA OMLNS727A | 470,000 480 068| 3:92 | 227 | LOH-AB-190901-17
PMNN4409B |\y/ RLN64SSA 480|065 379 | 220 | LOH-AB-190901-18
PMNN4407B 480|071 436 | 257 | LOH-AB-190901-19
PMNN4463A 4.80]-079| 371 | 223 | LOH-AB-190901-20
PMNN4543A 4.80]-054| 362 | 205 | LOH-AB-190901-21
PMNN4544A 4.80]-0.49| 369 | 2.07 | LOH-AB-190901-22
PMNN4493A 480|063 336 | 1.93 | LOH-AB-190901-23
PMNN4525A 4.80]-0.88| 424 | 260 | LOH-AB-190906-05#
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FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

Assessment at the Body with other audio accessories

Assessment for additional audio accessories per “KDB 643646 Body SAR Test
Consideration for Audio Accessories without Built-in Antenna; Sec 1, A”. SAR
plots of the highest result per Table (bolded) are presented in Appendix E.

Table 28
. Meas. M
Carry Cable Test | Init SA_R 1g- Calc.
Antenna Battery Accessory Accessory Freq |Pwr |Drift SAR 1g9- Run#
(MHz) | (W) | (dB) (Wikg) SAR
(W/kg)
PMMN4073A 4.80|-0.71| 858 | 5.05 ZZ-AB-190902-02
PMLNG6754A 478 |-0.63| 750 | 4.34 ZZ-AB-190902-03
PMLN5726A 4.80|-0.73| 831 | 4.92 ZZ-AB-190902-04
PMLN5733A 4.80 |-0.67| 828 | 4.83 ZZ-AB-190902-05
PMLNG6757A 479 |-0.64| 824 | 4.78 ZZ-AB-190902-06
PMAE4071A| PMNN4417B | RLN4570A | PMLN6761A |470.000|4.80|-0.69| 8.63 | 5.06 ZZ-AB-190902-07
PMLN5731A 4.77|-0.70| 838 | 4.95 ZZ-AB-190902-08
PMLNG6759A 480 |-0.75| 798 | 4.74 ZZ-AB-190902-09
PMLN6760A 4.80 |-0.63| 8.77 | 5.07 ZZ-AB-190902-10
PMMN4071AL 479 |-0.74| 828 | 4.92 ZZ-AB-190902-11
PMMN4076AL 4.75|-0.70| 893 | 5.30 ZZ-AB-190902-12

Assessment of wireless BT configuration

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

Table 29
Max
Carr Cable Test | Init [SAR I\/Ilea}s. Calc.
Antenna Battery Accessc))/ry Accessory Freq |Pwr |Drift S AgR 1g- Run#
(MHz) | (W) | (dB) (Wikg) SAR
(Wikg)
470.000 | 4.80 |-0.64| 10.20 | 5.91 Z7-AB-190902-13
484.000
PMAE4071A| PMNN4417B | RLN4570A None
496.200
512.000
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13.2

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

WLAN assessment at the Body for 802.11 b/g/n

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11 b/g/n for assessment at the Body using battery PMNN4491B because it is the
thinnest battery (refer to Exhibit 7B for battery illustration). These power
measurements were used to determine the necessary modes for SAR testing
according to KDB 248227 D01 SAR Measurement Procedures for 802.11
Transmitters.

The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462 GHz) which are listed in Table
30. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

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

Report ID: P17779-EME-00001/00002

Table 2
Channel Battery: Antenna Max P
Mode Channel # = at?ennec Modulation PMNN4491B n enn?m\/\%( ower
q y Antenna port[mWw]
2412 56.50
802.11b
(1Mbps) 6 2437 DSSS 56.30 70.80
11 2462 56.20
2412 14.80
802.11g
(6Mbps) 6 2437 OFDM 14.40 20.00
11 2462 14.00
2412 9.80
802.11n
(MCS0) 6 2437 OFDM 9.20 12.60
11 2462 8.70

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

DUT assessment with WLAN internal antenna, all offered batteries without any
cable accessory attachment against phantom with all offered body worn. Refer to
Table 30 for highest output power channel. SAR plots of the highest results per
Table (bolded) are presented in Appendix E.

Table 31
. Meas. Ll
prtena | patery | SO | Cable [Testereg) oy b 1o | " Run
(W) |(dB) (Wikg) SAR
(Wikg)
Vsll\f\:il_'\,l\lssfgzefﬁ‘b\ 0.057 | 0.37 | 0.039 | 0.049 ZZ-AB-190910-09
vf/)/“f\lljrl\ll\l55827z?£b\ 0.057 |-0.32| 0.035 | 0.047 | LOH(NZ)-AB-190911-09
PMNN44918 Vsll\f\:il_'\,l\lssfgzefﬁ‘b\ 0.057 | 0.45| 0.048 | 0.060 ZZ-AB-190910-11
PMLN4651A 0.057|-0.19| 0.064 | 0.083 Z7-AB-190910-12
85\(/)\/1_2(_)26001 PMLN7008A None 2412.000 0.057 | 0.22 | 0.065 | 0.081 ZZ-AB-190911-01#
IFIANt | pMNN4488A | PMLN7296A 0.057 |-0.20| 0.016 | 0.021 | LOH(NZ)-AB-190911-11
HLN6602A 0.057 |-0.41| 0.051 | 0.070 ZZ7-AB-190911-03#
RLN4570A 0.057|0.43| 0.054 | 0.067 Z7-AB-190911-04#
PMNN4491B | RLN4815A 0.057 | 0.06 | 0.012 | 0.015 ZZ-AB-190911-05#
PMLN5870A
w/ RLN6847A 0.057|0.36 | 0.056 | 0.070 ZZ-AB-190911-06#
w/ RLN6488A
Assessment of Additional Batteries
PMNN4435A 0.055|0.01| 0.027 | 0.035 Z7-AB-190911-12
PMNN4417B 0.055 | 0.44 | 0.042 | 0.054 ZZ-AB-190911-13
PMNN4406B 0.055|0.19 | 0.050 | 0.064 ZZ-AB-190911-14
PMNN4490A 0.055|0.17 | 0.021 | 0.027 ZZ-AB-190911-15
PMNN4418B 0.057|0.39| 0.029 | 0.036 ZZ-AB-190912-01#
PMNN4415A 0.055|0.29 | 0.036 | 0.046 ZZ-AB-190912-02#
PMNN4416B 0.055 | 0.16 | 0.039 | 0.050 ZZ-AB-190912-03#
85\?\%'2:?%3??1 PMNN4409B PMLN4651A None 2412000 0.056 |-0.19| 0.030 | 0.040 ZZ-AB-190912-04#
PMNN4407B 0.055|0.19| 0.028 | 0.036 ZZ-AB-190912-06#
PMNN4463A 0.055|0.04 | 0.032 | 0.041 ZZ-AB-190912-14
PMNN4543A 0.055|0.10 | 0.031 | 0.040 | LOH(NZ)-AB-190912-10
PMNN4544A 0.055|0.28 | 0.021 | 0.027 ZZ-AB-190912-11
PMNN4493A 0.058|0.08 | 0.041 | 0.050 ZZ-AB-190912-12
PMNN4525A 0.056 |-0.04| 0.025 | 0.032 ZZ-AB-190912-13
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13.3 LMR assessment at the Face for 406.125 — 512 MHz band

Battery PMNN4493A was selected as the default battery for assessments at the Face
because it has the highest capacity (refer to Exhibit 7B for battery illustration). The
default battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (406.125-512 MHz) which are listed in Table
32. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios).

Table 32
Test Freq (MHz) Power (W)
406.125 4.80
422.300 4.80
435.400 4,70
440.000 4.68
441.400 4,71
450.000 4.80
457.900 4.80
470.000 4,78
475.000 4,77
484.000 4,77
490.000 4,75
496.200 4,76
512.000 4,77

DUT assessment with offered antennas, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Optional batteries were tested per the
requirements of KDB 643646. Refer to Table 32 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 33
Meas Bl
Carr Cable Test | Init [SAR 1 _' Calc.
Antenna Battery Accessc)),r ACCESSor Freq |Pwr |Drift S AgR 1g- Run#
y Y | (MH2) | (W) | (@B) wikg)| SAR
(W/kg)
406.125 [ 4.70 |-0.54| 4.32 | 2.50 ZZ-FACE-190903-15
422.300
PMAE4069A
435.400
450.000
440.000
i 457.900 | 4.73]-0.34| 6.18 | 3.39 ZZ-FACE-190903-16
PMAE4070A| PMNN4493A | 'None, Radio None
@ front 475.000
490.000
470.000 | 4.75|-0.57| 5.89 | 3.39 | LOH-FACE-190903-17
484.000
PMAE4071A
496.200
512.000
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Table 33 (continued)

Report ID: P17779-EME-00001/00002

. Meas. Bl
Carry Cable Test | Init SA_R 1g- Calc.
Antenna Battery J Sl ety Freq | Pwr Drift| ¢ o | 1o- Run#
(MH2) (W) |(dB) | (| SAR
(W/kg)
406.125|4.72|-0.45| 4.14 | 2.33 | LOH-FACE-190903-18
422.300
_ 441.400
PMAE4079A| PMNNA4493A Nocge];rﬁﬁ?'o None | 457.900
475.000
496.200
512.000
Assessment of Additional Batteries
PMNN4435A 476|-061| 551 | 320 | LOH-FACE-190903-19
PMNN4417B 477]-0.56| 594 | 340 | LOH-FACE-190903-20
PMNN4406B 4.80-0.76| 6.00 | 3.63 | LOH-FACE-190904-01#
PMNN4490A 469 |-0.44| 582 | 330 | LOH-FACE-190904-03#
PMNN4418B 4.80-0.60| 5.86 | 3.36 | LOH-FACE-190904-05#
PMNN4415A 474|-053] 580 | 3.32 | LOH-FACE-190904-06#
PMNN4416B _ 4.77]-0.48| 593 | 333 | LOH-FACE-190904-07#
PMAE4071A| PMNN4409B Noée%r'zz?'o None  [470.000|4.80]-0.52| 6.05 | 3.41 | LOH-FACE-190904-08#
PMNN4407B 4.80-0.55| 6.23 | 354 | LOH-FACE-190904-09#
PMNN4463A 4.78]-055| 599 | 341 | LOH-FACE-190904-10%#
PMNN4491B 4.80]-039| 572 | 3.13 | LOH-FACE-190904-11#
PMNN4543A 4.80]-0.40| 582 | 3.19 | LOH-FACE-190904-12¢#
PMNN4544A 4.80-0.36| 5.65 | 3.07 | LOH-FACE-190904-13#
PMNN4488A 4.80]-047| 612 | 341 | LOH-FACE-190904-15
PMNN4525A 4.80-0.61] 6.06 | 349 | LOH-FACE-190904-16
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13.4 WLAN assessment at the Face for 802.11 b/g/n

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Face using battery PMNN4493A because it is has
the highest capacity (refer to Exhibit 7B for battery illustration). These power
measurements were used to determine the necessary modes for SAR testing
according to KDB 248227 D01 SAR Measurement Procedures for 802.11
transmitters.

The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462 GHz) which are listed in Table
34. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

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

Table 3
Channel Battery:
Channel | Frequenc PMNN4493A Antenna Max
Mode # y Modulation Antenna portfmW] Power [mW]
1 2412 58.10
?106335 6 2437 DSSS 57.20 70.80
11 2462 55.80
2412 15.30
?605333 2437 OFDM 14.40 20.00
11 2462 14.30
2412 10.10
?&Zc'glor; 2437 OFDM 9.70 12.60
11 2462 8.80

802.11b was chosen over 802.11 g & n for testing because it has the highest max power
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DUT assessment with WLAN internal antenna using all offered batteries with front
of the DUT positioned 2.5 cm from the phantom. Refer to Table 34 for highest
output power channel. SAR plots of the highest results per Table (bolded) are
presented in Appendix E.

Table 35
. Meas. bl
o | gy | (S| S [TetE oo or| |y |
(WIK) | \wikcg)
85&;??231 PMNN4493A Nocg)e%riﬁ?io None |2412.000|0.058 | 0.43 | 0.077 | 0.094 | ZZ-FACE-190913-07
Assessment of Additional Batteries

PMNN4435A 0.055| 0.19 | 0.068 | 0.088 | ZZ-FACE-190913-08
PMNN4417B 0.055 | -0.43 | 0.071 | 0.101 | ZZ-FACE-190913-09
PMNN4406B 0.055| 0.04 | 0.072 | 0.093 | ZZ-FACE-190913-10
PMNN4490A 0.055| 0.18 | 0.080 | 0.103 | ZZ-FACE-190913-11
PMNN4418B 0.057|-0.18 | 0.083 | 0.108 | ZZ-FACE-190913-12
PMNN4415A 0.055 | -0.26 | 0.075 | 0.103 | ZZ-FACE-190913-13
PMNN4416B _ 0.055 | -0.08 | 0.072 | 0.095 | ZZ-FACE-190915-02

SS%i?ngfl PMNN4409B Noée%riﬁf'o None |2412.000|0.056 | -0.05 | 0.072 | 0.092 | ZZ-FACE-190915-03
PMNN4407B 0.055 | -0.07 | 0.069 | 0.090 | ZZ-FACE-190915-04
PMNN4463A 0.055| 0.03 | 0.075 | 0.097 | ZZ-FACE-190915-05
PMNN4543A 0.055 | -0.21 | 0.072 | 0.097 | ZZ-FACE-190915-06
PMNN4544A 0.055| 0.07 | 0.074 | 0.095 | ZZ-FACE-190915-07
PMNN4491B 0.057 | -0.02 | 0.069 | 0.086 | ZZ-FACE-190915-08
PMNN4488A 0.056 | -0.10 | 0.070 | 0.091 | LOH-FACE-190915-09
PMNN4525A 0.056 | -0.06 | 0.062 | 0.080 | LOH-FACE-190915-10
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13.5 Assessment for ISED, Canada

Based on the assessment results for body and face per KDB643646, additional tests
were not required for ISED, Canada frequency range (406.1-430MHz, 450-
470MHz) as testing performed is in compliance with ISED Canada frequency range.

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.

However for UHF band, the antenna from the highest SAR configuration has a
frequency range of 470-527 MHz. Since only 470MHz is in the ISED Canada
frequency range, testing for mid and high frequency channels are not performed.

Table 36
. Meas. Max
o | sy | (0| S0k TeSE o ool 8, | g’ | s
WIKD)| (i)
Body (UHF)
PMAE4071A| PMNN4417B | RLN4570A | None [ 470.000 | 4.80 |-0.64] 10.20 | 591 |  zZ-AB-190902-13
Face (UHF)
PMAE4071A| PMNN4406B Nocge%riﬁfio None | 470.000 | 4.80 |-0.76| 6.09 | 3.63 | LOH-FACE-190904-01#
Body (WLAN)
2412.000 | 0.057 |-0.19] 0.064 | 0.083 ZZ-AB-190910-12
85\?\%2F?2A6r?t01 PMNN4491B |PMLN4651A| None |2437.000 | 0.056 [0.25| 0.023 | 0.020 | zZ(NZ)-AB-190919-09
2462.000 | 0.056 |-0.40| 0.014 | 0.019 | ZZ(NZ)-AB-190919-10
Face (WLAN)
2412.000 | 0.057 |-0.18] 0.083 | 0.108 | ZzZ-FACE-190913-12
850120260011 o\ \\\ag1gg | VO Radio | \one 19437.000 [ 0.051 | 011 | 0.075 | 0.104 | ZZ(NZ)-FACE-190919-12
WiFi Ant @ front

2462.000 | 0.051 |-0.07| 0.059 | 0.083 | ZZ(NZ)-FACE-190919-13
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13.6  Assessment at the Bluetooth band
13.6.1 FCC US Requirement

Per guidelines in KDB 447498, the following formula was used to determine the test
exclusion for standalone Bluetooth transmitter;

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation
distance, mm)] *[\/F(GHZ)] = 2.43, which is <3 for 1-g SAR

where:

Max. power = 7.7mW (10mW*77% duty cycle)
Min. test separation distance = 5mm for actual test separation < 5mm
F(GHz) = 2.48 GHz

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

13.6.2 ISED Canada Requirement

Based on RSS-102 Issue 5, exemption limits for SAR evaluation for controlled
devices at Bluetooth frequency band with separation distance < 5mm was 20 mW.

Standalone Bluetooth transmitter operates at

Maximum conducted power:
=10 mW * 77%
=7.7mW or 8.86 dBm

Equivalent isotropically radiated power (EIRP):

= Maximum conducted power, dBm + Antenna gain, dBi
=8.86 dBm + 0 dBi

=8.86 dBmor 7.7 mW

Higher output power level, maximum power 7.7 mW was below the threshold power
level 20 mW. Hence SAR test was not required for Bluetooth band.
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13.7  Assessment for Outside FCC frequency range

Based on the assessment results for body and face per KDB643646, additional tests
were required for Outside FCC frequency range (403-406 MHz & 513-527 MHz).
The overall highest test configuration from 406.125-512 MHz band was repeated
with test frequencies 403, 519.5 and 527 MHz for applicable offered antennas. The
SAR results are in Table 37 below. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

Table 37
Max
. Meas.
Init [SAR Calc.
Antenna Battery D Cable |TestPreq p . |ppig| 19- 1g- Run#
Accessory | Accessory | (MHz) SAR
(W) |(dB) (Wikg) SAR
(W/kg)
Body
PMAE4069A 403.000 | 4.73 |-0.62| 6.34 | 3.71 ZZ-AB-190903-12
519.500 | 4.80 |-0.90| 9.25 | 5.69 LOH-AB-190903-02
PMAE4071A

527.000 | 4.80 |-0.80| 10.90 | 6.55 LOH-AB-190903-03

PMNN4417B | RLN4570A None

403.000 | 4.71 |-0.60| 6.35 | 3.72 ZZ-AB-190903-13

PMAE4079A 519.500 | 4.80 |-0.88| 7.99 | 4.89 ZZ-AB-190903-09

527.000 | 4.80 |-0.54| 6.81 | 3.86 ZZ-AB-190903-10

Face

PMAE4069A 403.000 | 4.80 [-0.55| 4.28 | 2.43 ZZ-FACE-190905-07
PMAE4071A 519.500 | 4.75 |-0.99| 5.17 | 3.28 ZZ-FACE-190905-10
PMNNA406B None. Radio None 527.000 | 4.80 |-0.49| 6.39 | 3.58 ZZ-FACE-190905-11
@ front 403.000 | 4.75 |-0.45| 4.12 | 231 ZZ-FACE-190905-08
PMAE4079A 519.500 | 4.80 |-0.56| 5.52 | 3.14 ZZ-FACE-190905-12

527.000 | 4.79 |-0.73] 5.25 | 3.11 ZZ-FACE-190905-13

13.8 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration from FCC 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 38
Max
Carry Cable Test | Init SAR Meas. | Calc.
Antenna Battery Accessory | Accessory Freq |Pwr |Drift|{1g-SAR| 1g- Run#
(MH2) | (W) |(dB)|(W/kg)| SAR
(W/kg)
PMAE4071A |PMNN4417B| RLN4570A None 470.000 | 4.80 |-0.58| 10.00 | 5.71 | LOH-AB-190902-14
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14.0 Simultaneous Transmission Exclusion for BT

Per guidelines in KDB 447498, the following formula was used to determine the test
exclusion to an antenna that transmits simultaneously with other antennas for test distances
< 50mm:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] *[NF(GHz)/X] = 0.32 W/kg, which is < 0.4 W/kg for 1-g SAR

where:
X =7.5 for 1g-SAR
Max. power = 7.7mW (10mW*77% duty cycle)
Min. test separation distance = 5mm for actual test separation < 5mm
F(GHz) = 2.48 GHz

Per the result from the calculation above, simultaneous exclusion is applied and therefore
SAR results are not reported herein.

15.0 Simultaneous Transmission between LMR and WLAN

These devices use a single transmitter module and antenna for both WLAN and BT. WLAN
and BT cannot transmit simultaneously. Simultaneous transmission for BT had been
excluded as mentioned in section 14.0. The maximum sourced-based-time-averaged output
power for 802.11 b is 70.8 mW while BT is 7.7mW. Therefore the measured SAR from
802.11b is used in conjunction with LMR for simultaneous results.

The Table below summarizes the simultaneous transmissions between LMR and WLAN

bands.
Table 39
LMR Bands
UHF
Freq. (MHZ) | 106 125512 MH2)
| WLANBand | 2412 - 2462 \
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16.0 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
and average SAR values found for this filing:

Table 40
Frequency Max Calc at Body Max Calc at Face
Designator band (W/kg) (W/kg)
(MHz) 1g-SAR 1g-SAR
FCC
LMR 406.125-512 5.91 3.63
WLAN 2412-2462 0.083 0.108
ISED
406.125-430;
LMR 450-470 5.91 3.63
WLAN 2412-2462 0.083 0.108
Overall
LMR 403-527 6.55 3.63
WLAN 2412-2462 0.083 0.108

All results are scaled to the maximum output power.

The highest combined 1g-SAR results for simultaneous is indicated in the following Table:

Table 41
Combined
Designator Frequency bands 19-SAR
(Wikg)
Body
LMR (406.125-512 MHz)
FCC and WLAN band 5.99
LMR (406.125-430 MHz;
ISED 450-470 MHz ) and WLAN 5.99
band
LMR (403-527 MHz)
Overall and WLAN band 6.63
Face
LMR (406.125-512 MHz)
FCC and WLAN band 3.74
LMR (406.125-430 MHz;
ISED 450-470 MHz ) and WLAN 3.74
band
LMR (403-527 MHz)
Overall and WLAN band 3.74

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.
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17.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are above 4.0W/kg (Occupational).

The Table below includes test results of the original measurement(s), the repeated
measurement(s), and the ratio (SARnigh/SAR|ow) for the applicable test configuration(s).

Table 42
Adj Calc.
Carry Cable |[TestFreq.| 1g-SAR
Run# Antenna Battery Accessory | Accessory | (MHZz) (W/kg) Ratio Comments
No additional
ZZ-AB-190902-13 591 repeated scans is
PMAE4071A| PMNN4417B | RLN4570A | None | 470.000 1.04 req;}'gega‘::*; to
LOH-AB-190902-
5.71 (SARpigh/SAR|ow)
14 9
<1.20

18.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value occupational exposure is less than 7.5W/kg.

Per the guidelines of ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Uncertainty Budget for Device Under Test, for 450 MHz

Measurement System

Probe Calibration E21 | 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E22 | 47 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E22 | 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 ]| 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24 | 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 )
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 0
Integration Time E28 | 11 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 )
RF Ambient Conditions -

Reflections E6.1]| 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E62 | 04 R 1.73 1 1 0.2 0.2 o0
Probe Positioning w.r.t Phantom E63| 14 R 1.73 1 1 0.8 0.8 )
Max. SAR Evaluation (ext., int.,

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

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41 | 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 )
Liquid Conductivity (target) E32 | 50 R 1.73 0.64 0.43 1.8 1.2 )
Liquid Conductivity

(measurement) E33 | 33 N 1.00 0.64 0.43 2.1 1.4 o0
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.

¢) 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 Device Under Test, for 2450 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 )
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 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 0
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 )
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 )
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o0
Probe Positioner Mech. 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 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 0
Test sample Related

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E.4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 0
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 0
Liquid Conductivity

(measurement) E.3.3 3.3 N 1.00 0.64 0.43 2.1 1.4 )
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o0
Liquid Permittivity (measurement) | E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 o0
Combined Standard Uncertainty RSS 11 11 419
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 22 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard uncertainty
f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) ui — SAR uncertainty

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

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 S
Linearity E.24 4.7 R 1.73 1 1 2.7 2.7 ©
System Detection Limits E.25 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 ©
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 ©
Dipole

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

Phantom Uncertainty 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 | 138 1.2 S
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 0.64 | 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) =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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Uncertainty Budget for System Validation (dipole & flat phantom) for 2450 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 ®
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ®
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ®
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 ®
Linearity E.24 4.7 R 1.73 1 1 2.7 2.7 ®
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ®
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ®
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ®
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ®
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ®
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ®
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 ®
Probe Positioning w.r.t. Phantom E.6.3 14 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 ®
Dipole

Dipole Axis to Liquid Distance 8,E42 2.0 R 1.73 1 1 1.2 1.2 ®
Input Power and SAR Drift Measurement | 8,66.2 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 | 138 1.2 ®
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 064 | 043 | 1.2 0.8 ®
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 17 1.4 ®
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 06 | 049 | 0.6 0.5 ®
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 18 17

Notes for uncertainty budget Tables:
a) Column headings a-k are given for reference.

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution
d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard uncertainty
f) ci - sensitivity coefficient that should be applied to convert the variability of the

uncertainty component into a variability of SAR.
g) ui — SAR uncertainty
h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the
expanded uncertainty
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Appendix B
Probe Calibration Certificates
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Calibration Laboratory of LU, e Sctrmsterticher Hallbrierdienst
Schmid & Partner = 74 g Service suisse d'étalonnage
Engineering AG Servizio svizzers di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁ} el S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation Ha.: 'SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilatoral Agreement for the recognition of calibration certificates

cient  Motorola Solutions MY Cartificate No: EX3-7364_Jan19
|CALIBRATIDN CERTIFICATE

s e

Object EX3DV4 - SN:7364

Calibration procedure(s)

QA CAL-01.v3, Q&GAL-TE'JE;EHCAL-HVE QA CAL-23.v5,
QACAL-25v7
mﬁmﬂoﬂmﬂmmm

Callbration date: January 23, 2019

This calibration cestificate documents the traceabilty to national standards, which realize the physical units of measurements (SI1).
The measuwements and the uncertainties with confidence probability are given on the following pages and are part of the cerdificate.

All calibrations have been conducted in the closed laboratory facility, environment temperature (22 + 31°C and humidity < T0%.

Calibeation Equipment used (MATE critical for calbration)

Primary Standards D Cal Date (Certificate Mo.) Scheduled Calibration

Power mater NRP SN;: 104778 D4-Api-18 (No. 217-0PET202673) Api-19

Power sensor NRP-291 SH: 103244 04-Apr-18 (No. 217-006T2) Api-18

Power séngor NRP-291 SH: 103245 04-Apr-18 (Mo, 21T7-02873) Apr-18

Reference 20 dB Atteruator SN: S5277 (20x) 04-Apr-18 [No. 217-02662) Apr-18

DAE4 SN: 650 15-Dog-18 (Mo, DAES-B60_Dweci8) Dec-18

Raference Probe ES30VZ SN: 3013 31-Dec-18 (Mo. ES3-3013_Deci8) Dec-15

Secondary Standards iD Check Dabe (in house) Scheduled Chack

Power meler E44198 SN: GB41293874 0E-Ape-16 [in house check Jun-18) In house check: Jun-20

Power sensor E44124 SN: MY 41408087 06-Apr-16 [in house check Jun-18) In hewiga check: Jun-20

Power sansor E44128 SN: 000110210 06-Ape-16 (in house check Jun-18) In houga check: Jun-20

RF generator HE BE48C SH: US364200M700 04-Aug-98 (in house check Jun-18) In housa check: Jun-20

Natwark Anatyzer EEIS8A SM: UIS41060477 3-Mar-14 {in house check Oct-18) In house check: Oct-19
Mame F

T——— senlaee Lty C‘..t&/

Approved by: Katja Pokovic Tachnical Manager

Sy

Issued: January 26, 2019
This calibration cerificate shall not be reproduced excepd in ull without wiitten approval of the laboratory,

Certificate Mo: EX3-7364_Jan19 Page 1015

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 51 of 83



FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

Calibration Laboratory of o A e Schweizerischer Kaltbrierdlenst

Schmid & Partner % f N‘ g Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

mnnﬂmmgs.mm Switzartand g,m g/ S swiss Calibration Service

Accredited by the Swits 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 centificates

Glossary:

TSL tissue simulating Bquid

MORMx,Y,Z sansitivity in free space

ConvF sensitivity in TSL/ NORMx.y,z

DCP diode compression point

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

AB.CD medulation dependent linearization parameters

Polarization ¢ o rotaticn around probe axis

Polarization 8 & rotation around an axis that i in the plane normal to probe axis (at measurement center),

i.e., 8 = 0is 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) |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 1o 6 GHz)", July 2016

¢} IEC 62209-2, "Procedurs 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 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

«  NORM{fxy.z = NORMzx,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,

« DCPxy,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

«  Axy.z Bry.z Cry.z; Dxy.z: VRey.z A B, G, D are numerical linearization paramelers 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 = 800 MHzZ) 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 chose to the boundary. The sensitivity in TSL cormesponds
to NORMx,y,z * ConvF whereby the uncertainty cormesponds 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.

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

* Sensor Offsef: The sansor offset comresponds fo the offset of virtual measurement center from the probe tip
{on probe auis). No tolerance required.

+ Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-T364_Jan18 Page 20l 15
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EX3DVd4 - SN.T364 January 23, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Basic Calibration Parameters

Sansor X Sensor ¥ SensorZ Unc (k=2)
Norm (WVAVIm))* .46 0.46 0.57 101 %
DCP (mV)" 9a.7 a7.6 99.3
Calibration Results for Modulation R se
Ui Communication System Marme A B c D VR Max Une™
dB 4BV dB mV dev. (k=2
0 cw X 0.0 0.0 1.0 000 | 19146 | «27% | t47%
¥ 0.0 0.0 1.0 1124
Y 0.0 0.0 1.0 127.7

Mote: 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%.

A The uncertsinies of Nam X.Y,Z do not affect the E-feld uncerasinty inside TSL (see Pages 5 and 6).
® Numeical linearization parameter: uncertainty nol requined.

E Uncenainty is determaned using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
Tiedd walue.

Cerificate Moo EX3-7364_Jan19 Page 3 of 15
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EX30V4- SN:T364 January 23, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364
Sensor Model Parameters
Other Probe Parameters
Sensor Arrangement Triangular
Conneclor Angle (°) 129.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diamneter 10 mm
Tip Length Smm
Tip Diametar 2.5 mm
"Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Certificate No: EX3-7364_Jan19 Page 4 of 15
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EX3DVd- SN:T364 January 23, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Calibration Parameter Determined in Head Tissue Simulating Media

2 Relative [ Conductivity o | Depth® Unc

f (MHz) Permittivity (Sfmj ConvFX | ConwF Y | ConvFZ | Alpha {mm) (k=2)
150 52.3 0.76 12.97 12.97 12.97 0.00 1.00 +£13.3%
300 453 0.87 12.05 12.05 12.05 0.09 1.20 +133%
450 43.5 0.87 10.75 10.75 10.75 0.13 1.30 £133%
750 41.9 0.89 10.42 10.42 10.42 0.56 0.80 +12.0%
835 41.5 0.90 10.23 10.23 10.23 0.30 1.09 +120%
900 41.5 0.97 9.78 9.78 9.78 0.31 1.08 £12.0%
1810 40.0 1.40 8.25 8.25 8.25 0.35 0.87 £12.0 %
1900 40.0 1.40 8.19 8.19 B.19 0.37 0.85 +12.0 %
2100 39.8 1.49 B8.15 8.15 B.15 0.25 1.09 120 %
2450 382 1.80 7.38 7.38 7.38 0.40 0.85 +£120%
5250 359 4.71 5.08 5.08 5.08 0.40 1.80 +131 %
5500 358 4.96 4.86 4.86 4.86 0.40 1.80 +13.1%
5600 35.5 5.07 4.68 468 468 0.40 1.80 +131%
5750 35.4 5.22 4.72 4.72 4.72 0.40 1.80 £13.1 %

"'-qumm,lmmmmugimmmwhrM?w4mm{um2] else il is resiricted to & 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
Ibeslos 300 MHz is £ 10, 25, 40, 50 and T0 MH2 for ConvF assessments at 30, 64, 128, 150 and Z20 MHz respectively. Validity of ConvF assessed at
6 MMz is 4-0 MHz, and Conv assassed at 13 MHz is 919 MHz. Above § GHz frequency validty can be extended 1o = 110 MHz.
¥ i1 froquencies below 3 GHz, the validity of tissue parameters (o and o can be relaxed to £ 10% i liquid compensation formiula is appled 1o
measured SAR values. Al frequencies above 3 GHz, the validly of tssue parameters (c and o) is restricled o = 5%. The uncertainty is the R3S of
mwmhmmmw

9 psoha/Depth are determined during calbration, SPEAG wamants that the remaining deviation due 1o the boundary effect after o i
mmm:mmmmaemmm;umwm&smawummwmuﬂmmm
diameter from the boundary.

Certificate Mo EX3-7364_Jan18 Page 5 of 15
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EX30V4- SN:TI64 January 23, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Calibration Parameter Determined in Body Tissue Simulating Media

f = Pm* GNEJW ConvFX | ConwFY | ConvFZ | Alpha® DE;.E: {m
150 61.9 0.80 12.37 12.37 12.37 0.00 1.00 +13.3%
300 582 0.92 11.79 11.79 11.79 0.05 1.20 +13.3%
450 56.7 D.94 11.17 1147 1147 0.14 1.20 +13.3 %
750 55.5 0.96 1024 | 1024 | 1024 | 050 | 083 | £12.0%
B35 56.2 0.97 9.94 9.94 9.94 0.41 0.90 +12.0%
800 55.0 1.05 9.93 9.93 9.93 0.35 0.96 +12.0%
1810 53.3 1.52 7.7 7.97 7.87 0.44 0.85 +12.0%
1900 53.3 1.52 7.89 7.89 7.89 0.48 0.85 +12.0%
2100 53.2 1.62 7.96 7.96 7.96 0.46 0.90 +12.0 %
2450 52.7 1.95 7.48 7.48 748 0.34 0.98 +12.0%
5250 489 5.36 447 4.47 447 0.45 1.90 +131%
5500 48.6 5.65 4.07 4.07 4.07 0.45 1.90 +13.1%
5600 48.5 5.77 3.89 3.88 3.89 0.45 1.90 +131%
5750 48.3 5.94 4.19 4.19 4.19 0.45 1.90 2131%

© Fraquency validity above 300 MHz of £ 100 MHz only sppiies for DASY v4.4 and higher (see Page 2), else il is restricted fo £ 50 MHz, The
uncetainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
alow 300 MMz is = 10, 25, 40, 50 and 70 MHz for Conv# assessments al 30, 84, 128, 150 and 220 MHz respectively. Validity of ComvF assossed at
6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended 1o £ 110 MHz

* Al frequencias balow 3 GHz. the validity of tissue parameters (¢ and o) can be retaxed 1o £ 10% if bqusd compensation formula is applied to
measured SAR values, Al frequencies above 3 GHz. the validty of tissue paramelens [z and o) is restricted 1o £ 5%. The uncartainty is the RSS of

% jlphatDapth are detenmined dusing calibration, SPEAG warrants thal the remaining deviation due to the boundary effect after compensation is
abways less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies batween 3-6 GHz at any distance langer than half the probe tip
diameber from the boundary.

Certificate No: EX3-7364_Jan19 Page G of 15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 56 of 83



FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

EX3DV4- SN.TI64 January 23, 2019

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

1.3

o
i
1
|

L Jir 4 R B —— ..................E.......................-.......................E R .

1_1 P . S— .: b Tl Y i i S ..!....... sssmsniaaid :..... FreT eI ..j B iu an

Frequency response {normalized)

R R EREEREEA AR RN R RN EE LR R

1500
f[MHz]

=

R
R

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

Certificate No: EX3-7364_Jan13 Page 7 of 15
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EX3DVid- SN:T364

January 23, 2019
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz,R22
ixs r ' '.:..L'-':ru:r m.-:-‘c '.Tue ¥ "1 .- - :.:.-‘..:u:'_ Ul-ﬂ;-.nll P
] ” . . . g L] L& ]
Tol x T Z Tat X ¥ Z

Error [dB]

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Cerlificale Mo: EX3-T364_Jan19 Page B of 15
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EX3DV4- SN: 7364 January 23, 2019

Dynamic Range f(SARead)
(TEM cell , foar= 1900 MHz)

- Ty sfrr e i i = Jrepred e = e
e o b o o et i P

T

Ear: T o

ShEstinangs

i

=)

102 102 1o

e
SAR [mWicm3] o
not compensated compansated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cerificate Mo: EX3-7364_Jan19 Page 9of 16
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EX3DV4- SNITI64 January 23, 2019

Conversion Factor Assessment

f= 835 MHz.WGLS R9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)

35 oy

+ r

L .

10 "4- 1

L4
£ St LY

.? Ho= E :
-l :
L L8 " :
o4

T :

5|

- 1% n » x * 40 o L] L (& e = L - &
2 fem] st
ai ) =] ]
rakhos el LN LU ]
Deviation from Isotropy in Liquid
Error (§, 3), f= 900 MHz
=14 08 06 -04 02 00 02 04 05 OB 1.0
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 Unc™

dB dB v dB mv (k=2)

0 =] X 0.0 0.0 1.0 0.00 114.6 2.7 %
¥ 0.0 00 1.0 112 .4
F3 0.0 0.0 1.0 127.7

éﬁi- GEM-FDD (TDMA, GMSK) x| 172 6830 120 | 9.39 846 +1.9%
¥ | 1.7 65.4 13.2 68.7
Z| 22 B5.7 135 108.0

Bﬂz& GPRS-FDD (TDMA, GMSK, TN D) X| 115 63.4 123 | 957 | #5 $17T%
¥ | 183 B5.6 13.2 B7.1
Z | 226 B55 13.3 104.9

1&54- GPRS-FDD (TOMA, GMSK, TN 0-1) x| 1m 64.7 10.9 6.56 147 .1 +12%
¥ | 498 815 18.4 127.8
e Z| 235 69.4 14.0 131.0

E,,?E‘" EDGE-FDD (TOMA, BPSK, TN 0) x| 528 724 257 | 1282 612 2%
Y | 438 3.1 236 4.2
ri i 5.84 75.3 276 695

Bipcm- EDGE-FDD (TOMA, 8PSK, TN 0-1) x| s13 743 248 955 140.7 $1.9%
Y | 443 714 236 100.8
I Z| 535 74.8 251 128.7

I;glgr‘ GPRS-FDD (TOMA, GMSK, TN 0-1-2) X 122 624 ) .80 140.5 1.7 %
¥ | 2058 100.0 21.9 130.1
F4 34.45 99.7 222 118.2

Hﬂé& GPRS-FDD (TDOMA, GMEK, TN0-1-2-3) | X | s54.30 aa.7 20.4 a55 116.7 1.9 %
¥ | 097 66.1 10.9 148.2
-1z 430a 9.7 21.0 131.0

E&D?. EDGE-FDD (TDMA, BPSK, TH 0-1-2) % | 459 728 232 7.78 137.7 4%
Y | 3483 68.9 211 126.2
N Z | 587 78.8 26.0 N 118.8

E-:?QL COMA2D00 (1xRTT, RC1) x| 472 B6.7 19.1 457 1237 0.8 %
¥ | 444 B5.3 18.2 121.2
z 4.88 67.4 19.4 140.2

éﬁﬁﬁ- UMTS-TOD (TD-SCDOMA, 1.28 Mcps) x| aar 689 215 | 1101 89,7 +14%
Y | 352 65.8 22.2 64,7
z 4.64 71.3 248 101.7

15?!&:“- EDGE-FDD (TOMA, 8PSK, TN 0-1-2-3) | x | 477 75.3 239 6.52 1164 +1.4%
¥ | 4.03 71.6 21 147 1
Z | 532 76.9 24.4 1333

Hug" COMAZ000 (1xRTT, RC3) X | 400 66.6 18.8 as7 1202 5%
Y| am 65.2 18.0 118.1
Z| 4m 67.0 19.1 136.1

Certificate Mo: EX3-7364_Jan19 Page 11 ol 15
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10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 344 728 211 1.54 126.4 .5 %

AAA Mbps. 99pc duly cycle)

2.56 B7.0 7.9 123.5
3.20 71.3 20.2 142.2
870 681 212 B.23 1183 8%

10416- | IEEE B0Z.11g WiFi 2.4 GHz (ERP-
ABA OFDM. & Mbps. 99 duty cycle)

EX3IDV4— SN TI64 January 23, 2019
:Mmc GPRS-FDD [TOMA, GMSK, TN 0-4) x| 158 64,6 112 | 656 | 1449 9%
b 1.88 68.3 12.9 126.4
z 287 T1.T 14.8 1311
Bacm EDGE-FDD (TDMA, BPSK, TH 0-4) X 533 759 258 6.55 139.0 427 %
Y 438 71.0 234 0.7
E Z 5.50 765 26.3 126.6
10117- IEEE BO2.11n (HT Mixed, 13.5 Mbps, X 9,95 Ba.2 1.0 807 1245 2.2 %
CAC BPSK)
¥ 9.62 674 205 1192
= 2 | 10,30 69.2 216 1439
10186- IEEE B02.11n (HT Mixed, 6.5 Mbgps, X a.61 68.0 210 B.10 11948 9%
CAC BPSK)
¥ 9.28 67.1 20.4 114.4
z 9.94 69.0 21.6 1376
:Eam CDMA2000, RC1, 5055, Full Rate X 441 678 193 3.0 1236 H#.7 %
Y 4.02 65.7 18,1 1205
z 4.58 GRS 19.6 1399
10291- CDMAZOD0, RC3, S0O55, Full Rate F3 378 678 19.3 346 120.1 0.5 %
AAB
¥ 337 B5.1 17.7 117.4
z RE 6.2 19.5 135.8
10262- COMAZ000, RC3, 5032, Full Rate x 375 BT 9 19.4 338 1203 #0.5%
AMB
¥ 3.35 B85.3 17.8 1171
Z 3,86 8.3 19.5 135.5
10293- COMAZ000, RC3, 503, Full Rate x 3.86 B8.0 194 3.50 1203 +0.5%
AAB
¥ 3.44 B5.4 179 117.0
Z 3.9 68.0 19.4 1358
10295- CDMAZ2000, RC1, 503, 1/8th Rate 25fr. | x 5.27 66.0 23.4 12.49 740 +1.4 %
AAB
v 4.56 B2.5 214 53.0
z 5.70 B8.1 248 84.1
10403- CDMAZ000 (1xEV-DO, Rev. 0) X 5.20 T0.4 189 3.76 1264 +0.5 %
AAR
¥ 4.56 67.7 18.4 1233
- = Z| 528 | 705 | 198 __| 1435
10u04- COMAZ000 (1xEV-DO, Rev. A) X 5.38 718 206 arr 1249 0.7 %
AAR
¥ 442 67.3 18.2 1219
= Z 5.02 60.8 198.6 1424
10408- CDMAZQD0, RC3, 5032, SCHO, Full X 6.70 71.0 209 522 1285 0.7 %
AAB Rate
¥ 585 679 18.2 1252
z 666 T0.6 20.7 148.5
X
¥
z
x
¥
z

9.38 BT.2 205 1141
10.02 69.0 21.7 1371
Certificale Moc EX3-7364_Jan19 Page 12 of 15
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10417- | IEEE 802.11a/h WiFi 5 GHz (OFOM, 6 | X | 2.70 581 Tl 823 | 1
AAB i ) ) 2 9.3 1.9 %
Y | 842 673 | 208 114.1
Z | 1003 | eg0 [ 217 137.4
X

10418- IEEEBUZﬁnWFIZAGI-IziB&S‘&
ARA OFDM, & Mbps, 89pc duty cycle, Long
preambule)

a.58 68,0 211 B8.14 118.4 $.9%

10544- | IEEE BO2.11ac WiFi (B0MHz, MCS0, 10.74 69.0 215 BAT 1305 $22%

AMB | 99pc duty cydle)

10.26 67.9 208 1238
10.20 67.7 208 1013

10545- IEEE 802.11ac WiFi (80MHz, MCS1, 10.83 6.1 2186 8.55 130.8 1223%

AAB 99pc duty cycle)

10.38 68.1 21.0 124.5

; oE 10.28 67.8 20.9 101.7

0564- B02.11g WiFi 2.4 GHz (DSS5- 9.78 18.0
ARA OFDM, 9 662 212 8.25 1 $1.9%

.46 67.4 20.7 114.6

10.08 63.1 218 1375

10571- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 365 733 | 214 | 189 | 1235 | 205%
Sty eycle]

AMS | Mbps, S0po

¥ | 930 67.2 205 113.4
10458- | COMAZ000 [1xEV-D0, Rev oa—oae 26 | | 162
. Rev. B, 2
Bleas ; x| 73 674 199 | 655 | 108.2 2%
¥ | 769 67.0 10.4 104.5
N VO 2| 81 68.2 203 124.3
CDMAZ000 . Rev. B3 x| 1wss B85
Fovie st 69.2 2.7 130.7 22%
¥ | 1048 | 6ea 214 123.4
el S = z | waor 67.8 209 101.8
- i 24 GHz (D538, 2 x| 351 734 213 | 158 | 1258 10,
A, cycle) 5%
¥ | 288 [ 18.5 1228
2| 3an 72.6 208 142 5
mﬂr IEEE wz.n;m WiFi 5 GHz (OFDM, 9 x| aes B&.0 211 823 1189 £18%
| Mbps. 98pc duty cycle) )
¥ | 942 67.3 206 114.1
Z | 1004 69.1 1.7 137.4
E;i’f» IEEE 802.11ac WiFi (20MHz, MCS0, x| se2 68.2 213 | 838 | 1205 8% |
| 99pc duty cycle)
¥ | 966 676 20.8 116.3
2 | 1024 69.2 218 1381
;ﬁm IEEE 802.11ac WiFi (20MHz, MCS1, x| 1000 68.3 214 | BaZ | 1207 9%
| 99pc duty cycle)
¥ | 959 67.5 208 116.2
z | 1032 | @83 220 1383
lﬁu IEEE BOZ.11ac WiFi (40MHz, MCEO, X | 1041 66.7 215 | 845 | 1255 3%
| 99pc duly cycle)
¥ | 10,06 67.8 209 120.8
T (v Z | 10.78 6a.7 221 145.89
Eﬁﬂaﬁ- IEEE :Ez.ﬂm'-l'-fﬁ (40MHz, MCS1, x| 143 | ea7 215 | 845 | 1265 27%
| 89pc duty cycle)
¥ | 10.08 67.9 209 1212
Z | 1078 69.7 21 146.0
X
¥
z
X
¥
z
X
¥
Z
X
¥
z

271 674 18.4 120.2
3.53 728 21.0 138.6
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10572- | IEEE 802.11b WIF| 2.4 GHz (D885, 2 X 3.80 743 21.8 1.9 1227 05 %
AAA Mbps, 90pc duty cycla)

Y 283 68.4 18.9 120.1
_ N Z | 360 732 | 212 1387
10575- | IEEE B0Z.11g WiFi 2.4 GHz (DSS5- X | o84 882 215 858 174 0%
AAA OFDM, € Mbps, S0pc duty cyda)
¥ | 855 674 208 127
_ . z2 | 1017 £9.1 22.0 1344
10576- IEEE B02.11g WiFi 2.4 GHz (D555- X 9,84 682 1.5 B.6O 1165 $1.9%
LLEY OFDM, 9 Mbps, 90pc duty cyde)
¥ | ass 67.4 208 124
_ Z | 1018 69,2 224 1342
10583- | IEEE 802.11a/h WiFi 5 GHz (OFDM, & X | asr 66.3 215 8.59 1171 0% |
AAB _Mbps, S0pc duty cycle)
¥y | ass 67.4 209 1126
. Z | 1018 69.2 224 1343
ﬂﬂm IEEE 802 11a/h WiFi 5 GHz (OFDM, 9 x| asr 66.3 215 B.50 1166 Ha% |
Mbps, S0pc duty cycle)
¥ | 954 674 209 1123
2| 1047 69.2 221 1341
10581- IEEE 802.11n (HT Mixed, 20MHz, X 9.98 6B.3 5 863 1184 1.9 %
AAB MCS0, 80pe duly eycle)
Y 9.66 G674 209 137

| 2| 1020 69.2 z2A B 136.0
10592- | IEEE B02.11n (HT Mixed, 20MHzZ, x| 1014 | e84 | 217 | 878 | 1186 22%

| AAB MCS1, 80pc duty cycle)

¥ | @83 €7.6 211 1138
Z 10,49 69.5 223 = 1369
10599- | IEEE B0Z.11n (HT Mixed, 40MHz. ¥ | 1057 GB.E 218 878 1244 7%
AAB MCS0, 80pc duty cycle)
¥ | 1016 &7.8 211 187
Z | 1089 60.7 224 1435
10600- | IEEE B0Z.11n (HT Mized, 40MHz, X | 1065 66.9 219 8.68 1238 22 %
AAB MCS1, 90pc duty cycle)
¥ | 1024 674 21.2 1188
== Fi 10.88 68.9 225 14338
10607- | IEEE B02.11ac WiFl (20MHz, MCS0, x| 289 683 215 854 1186 2% |
AAB S0pc duty cycle)
¥ | as7 674 208 1135
Z | 10233 £9.3 221 136.4
10608- | IEEE BOZ.11ac WiFi (20MHz, MC51, x| 1013 6.4 217 &77 1188 +1.9%
AAE 90pc duty cycle)
¥ | ss80 676 21.1 1136
zZ | 1048 695 223 137.0
10616- IEEE B02.11ac WiFi (40MHz, MCS0, X 10.58 Ba.8 1.8 B8.82 1245 +2.2 9,
AAB S0pc duty cycle)
¥ | 1024 67.9 21.2 118.8
= Z 10.94 69.8 224 1439
mr— IEEE B0Z.11ac WiFi (40MHz, MCS1, X | 1059 B8.8 218 BT 1248 22 %
S0pc duty cycle)
¥ | 1021 67.9 21.2 1188
4 10.83 698 224 144.1
10626- | IEEE BOZ.11ac WiFi (BOMHz, MCS0, x| 1089 69.1 218 | BE3 12688 DI
AAB S0pc duty cycle)
Y 10.38 68.0 211 1216
F 11.24 70.1 224 140.4
Certificale No: EX3-7384_Jan13 Page 14 of 15
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10627- IEEE 802.11ac WiFi (80MHz, MCS1, x| 1
b b ; 0,94 649.1 218 B.88 1283 4228
¥ | 1043 6A.0 211 1212
: : Z | 1132 70.2 725 1493
mﬂﬂ*ﬂ COMAZ000 (1x Advanced) X K 67.8 19,4 345 1201 0.7 %
¥ | asi 66.0 18.3 1176
Z| 3m 66.6 19.8 1368

K = "
Wbmmmﬂumummmm-m rectangular distribution and is expressed for the square of the

Certificate No: EX3-7384_Jan18 Page 15.of 15
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Calibration Laboratory of Y i o T

Schm{d & Partner & 2 Service ulin::f;umm .
Engineering AG T Sorvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurlch, Switzerland Ny S Swiss Calibration Service

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

Motorola Solutions MY
'CﬂLlBHHTlUH CERTIFICATE

Accreditation No.: SCS 0108

Client Certificate No: D450V3-1053_0ct18

Object D450V3 - SN:1053
Calibration procedura(s) QA CAL-15.v8

Calibration procedura for dipole validation kits below 700 MHz
Calibeation date: October 19, 2018

This calibration certificate documants the traceability 1o national standards, which realize the physical units of measwaments (S1).
The measuremants and the uncanainties with confidence probability are given on the following pages and ane par of the certificate.

All calibrations have been conducted in the closed aboratory facility environment temperature (22 + 3)°C and humidity = 70%.

Calbration Equipment used (MATE critical for calibration)

Primary Standasds ID# Cal Date (Cestificate No.) Scheduled Calbration

Power meter NRP SN: 104778 04-Apr-18 (Mo, 217-02672/02673) Apr-19

Power sensor NAP-Z81 SN: 103244 04-Apr-18 (Mo, 217-02672) Apr-19

Power sansor NRP-Z81 SN: 103245 04-Apr-18 (Mo. 217-02673) Apr-19

Refaranca 20 88 Attenuator SN: B277 (20x) 04-Ape-18 (No. 217-02682) Apr-19

Type-N mismalch combination SN: 5047.2 / DB32T O4-Ape-18 (Mo, 217-02663) Apr-19

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

DAE4 SN: 854 05-Jul-18 (No. DAE4-854_Jui18) duk18

Secondary Standards 1D# Check Data (in house) Schedulad Check

Power meler E44198 EM: GB4 1203874 12-Jur-18 (Mo, 217-02285/02284) In house check: Jun-20

Power sensor E44124 SMN: MY41488067 12-Jun-18 (No. 217-02285) In housa chack: Jun-20

Power sensor E44124 SN: 000110210 12-Jun-18 (Mo, 217-02284) In housa check: Jun-20

AF generator HP BE48C SN: US3642U01700  04-Aug-89 (in house check Jun-18) In houss check: Jun-20

Nebtwork Analyzer Agilent EBISBA | SN: US41080477 31-Mar-14 {in house check Oct-18) In house check: Ocl-18
Namea Function u

Calibrated by Claudio Leubbar Laboratory Technician

Approved by: Katja Pokovic Technical Manager

This calibration cedificate shal not be reproduced except in full withoul written approval of the laboratory.,

S

Issuad: October 19, 2018

Certificate No: D450V3-1053_Oct18 Page 1 of 8

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

Page 67 of 83



FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

Calibration Laboratory of A, A

Schmid & Partner . M % ::m:“uhu d'ﬂ:ﬂnlw
Engineering AG i = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland %ﬁ} Swiss Calibration Service

Accradited by the Swiss Accreditation Servica [SAS) Accreditation Ne.: SCS 0108

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

Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z

/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

c) |EC 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:
&) 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 oriented
parallel to the body axis.

* Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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%.

Certificate No: D450V3-1053_Oct18 Page 2ol 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 68 of 83



FCC ID: AZ489FT7125/ 1C: 109U-89FT7125 Report ID: P17779-EME-00001/00002

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz + 1 MHz
Head TSL parameters

The foliowing parameters and caleulations were appliad.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 435 0.87 mho/m

Measured Head TSL parameters (220£02)*C 44.1+6% 0.87 mho/m £ 6 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 1.14 Wikg

SAR for nominal Head TSL parameters normalized to 1W 4.57 Wikg = 18.1 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 250 mW input power 0.762 Wikg

SAR for nominal Head TSL parameters normalized to 1W 3.05 Wikg £ 17.6 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 56.7 0.94 mha'm

Measured Body TSL parameters (22.0+02)°C 555+6% 0.92 mho/m + 6 %

Body TSL temperature change during test <05°C s -
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measurad 250 mW input power 1.12 Wikg

SAR for nominal Body TSL parameters normalized to TW 4.53 Wikg + 18.1 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measurad 250 mW input power 0.753 Wikg

SAR for nominal Body TSL paramaters normalized to 1W 3.05 Wikg = 17.6 % (k=2)
Certificate No: D450V3-1053_Oct18 Paga 3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point ST60-4.4[0
Retumn Loss -21.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 8510-70jQ
Return Loss -21.7dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.351 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpeint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-gignals, On some of the dipoles, small end caps
are added to the dipole arms in order to improve maiching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 16, 2005
Cerlificate No: D450V3-1053_Oct18 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 19.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1053

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

Medium parameters used: f = 450 MHz; o = 0.87 S/m; & = 44.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
+  Probe: EX3DV4 - SN3877; 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
+ Phantom: ELI v4.0; Type: QDOVAQOIBE; Serial: TP:1003
= DASYS2 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 38.89 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.74 Wikg

SAR(1 g) = 1.14 W/kg; SAR(10 g) = 0.762 W/ikg

Maximum value of SAR (measured) = 1.52 W/kg

5

2.00

.00

500

-

80

0dB = 1.52 W/kg = 1.82 dBW/kg
Certificate No: D450V3-1053_0Oct18 Page 5ol 8
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Impedance Measurement Plot for Head TSL

Ele Mew cChannel Swesp Calbration Trace Scale Marker System Window  Help

450.000000 MHz 57.640 0

79.651 pF  -4.4403 02
¥50.000000 MHz  B2.028 mU
-27.801 *

Chidwg= 20
Chi: Staet 250,000 MHz ——

450.000000 M
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DASYS Validation Report for Body TSL

Date: 19.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN:1053

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

Medium parameters used: f = 450 MHz; o = 0.92 5/m; & = 55.5; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN3877; 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: QDOVAQO1BB; 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=5mm, dz=5mm

Reference Value = 41.78 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.72 Wikg

SAR(1 g) = 1.12 W/kg; SAR(10 g) = 0.753 Wikg

Maximum value of SAR (measured) = 1.50 Wikg

n
200
a0
-
-
100 ]
0dB = 1.50 Wikg = 1.76 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of L, walzertecher Nallbrlerdlonst
Schmid & Partner \—"\Efﬁ:’ = m suisse d'étalonnage
Engineering AG z 3 C servizio svizzero i taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland -z;m"%,“;"\l;ﬁ S swiss Calibration Service
Accrodited by tha Swiss Accreditation Sorvice (SAS) Accreditation No.: SCS 0108

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

ciet  Motorola Solutio Centificate No: D2450V2-781_Apr18
|CﬂLIBRATION CEHTIFICATE i

o T

Calibration procedure(s) QA CAL-05.v10

Calibration pmmd.qufm‘dﬂmtamlldaﬂm kits above 700 MHz

Calibation date: April 11, 2018

Thits calibration cerificata documents the traceability to national standards, which realize the physical units of measurements (51).
The measurements and tha uncestainiies with confidance probability are given on the following pages and are part of the certificate.
mmmmwmhmmwmm anvironment lamparatuns (22 = 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibratsion)

Primary Standands D& Cal Date (Certificate No.) Scheduled Calbration

Powear metar NRP SM: 104778 04-Apr-18 (No. 217-02672102673) Apr-19

Power sensor NAP-Z91 SM: 103244 04-Agr-18 (No. 217-02672) Apr-19

Powar sensor NRP-Z91 EMN: 103245 04-Apr-18 [Mo. 217-02673) Apr-19

Reterance 20 dB Attenuator SN: 5058 (20K) 04-Apr-18 (Mo. 217-02682) Apr-19

Typa-M mismatch combination SN: 50472 ] 06327 04-Apr-18 (Mo, 217-02683) Apr-18

Refarance Probe EX30V4 SN: 7348 30-Dac-17 (Mo. EX3-T340_Dec1T) Dec-18

DAE4 SN: 601 26-0ct-17 [No. DAE4-601_Oct1T) Oct-18

Secondary Standards D& Check Date (in house) Scheduled Check

Power meler EPM-4424 5M: GBIT4B0T4 07-0ct-15 (in house check Oct-18) In house check: Oct-18

Power sensor HP B4B1A 5N: US3T202783 07-0c1-15 {in housa chieck Oct-18) In house check: Oct-18

Power sensor HP B481A BM: MY4108237 07-0ct-15 {in house check Oct-18) In house check: Oct-18

RF generator RES SMT-06 SM: 100872 18-Jun-15 (in housa check Oct-18) In house check: Oct-18

MNetwork Analyzer HP B7T53E SMN: LS3T300585 18-0ct-01 (in house check Oct-17) In house check: Oct-18
MName Function

— Wt Loy T l‘ﬁ!l“

Issued: Agril 12, 2018

This calibration certificate shall nol be reproduced sxcop in hull withoul wiitten approval of the laborabory.
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Calibration Laboratory of

§ Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S  swiss Calibration Service
Accredied 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 2018

¢) 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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 carresponds to a coverage
probability of approximately 95%.

Certificate Mo: D2450V2-781_Apr18 Page 2 of 8 |
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Measurement Conditions
DASY systern conliguration, as far as not given on page 1.
DASY Version DASYS V52,100
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 38.316% 1.86 mho/m = 6 %
Head TSL temperature change during test <05°C ree eee
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condifion
SAR measured 250 mW input power 6.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.07C 527 1.95 mho/m
Measured Body TSL parameters (22.0x0.2)°C 825=26% 2,01 mho'm £ 8 9%
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 250 mW input power 12.8 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.03 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 23.9 Wikg = 16.5 % (k=2)
Certificate Mo: D2450V2-781_Aprig Page 3of 8
|
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5460+ 38J0
Return Loss -24.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5020 +61 0
Return Loss -244dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.152 ns i |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can ba measured.

m:llpolaiamanaof:-tamhrdsamirigﬁﬁmlﬂcabla.TheuamarmmnlMdelngﬂmhﬁmcuymnnemdmlm
samndan‘nnrrmaclpula.Thuanlmnaiummforuhnﬁacim.ﬁhadfornc-sw.Dnmud'mampalu.snulwmps
maddadwlhedlpolaamshnmmmmmmmmmmmgwmmﬂmmup{ammhm
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.
Huamsi'u'eI‘mmustbaappiladhﬂbedpdaanm,bmmu&ﬂmnﬂjﬂbmﬂmﬂmmﬂamdooﬂnmﬂnmmrm
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on May 08, 2005

Centificate Mo: D2450V2-781_Apr1B Page 4 of B
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DASYS5 Validation Report for Head TSL

Date: 11.04.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:781

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.86 S/m; & = 38.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEEMIEC/ANSI C63.19-2011)

DASY52 Configuration:
* Probe: EX3DV4 - 5N7349; ConvF(7.88, 7.88, 7.88); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 115.2 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 25.9 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.09 W/kg
Maximum value of SAR (measured) = 21.4 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =214 W/kg = 13.30 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 11.04.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 781

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 2.01 S/m; & = 52.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01); Calibrated: 30.12.2017:
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002
= DASYS2 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 105.3 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 25.3 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 6.03 W/kg

Maximum value of SAR (measured) = 19.9 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 19.9 W/kg = 12.99 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Data

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

Dipole D450V3 (S/N: 1053) has yet to exceed the annual calibration date, hence no further
justification is required.

Dipole 2450 (S/N: 781) has exceeded the annual calibration date thus the dipole impedance and
return loss measurement data measured by Motorola Solutions’ EME lab for Dipole 2450 (S/N:
781) are provided in the table below. The results meet the requirements stated in KDB 865664.

Dipole 2450-781 e Eod
Impedance Return Loss Impedance | Return Loss
Date Measured | real Q '”.”ag dB real Q "T‘ag dB
iQ iQ
05/24/2018 48.07 | 525 -24.89 49.10 | 4.53 -26.64
04/08/2019 5292 | 4.26 -25.99 53.30 | 5.17 -24.53
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