FCC ID: AZ489FT7075 / IC: 109U-89FT7075

0 MOTOROLA SOLUTIONS

Report ID: P2790-EME-00003

[ACCREDITED

TESTING CERT # 2518.05

DECLARATION OF COMPLIANCE SAR ASSESSMENT Part 1 of 2

Motorola Solutions Inc.
EME Test Laboratory
Motorola Solutions Malaysia Sdn Bhd (455657-H)
Plot 2, Bayan Lepas Technoplex Industrial Park,
Mukim 12 SWD 11900 Bayan Lepas Penang, Malaysia.

Date of Report: 11/10/2015
Report Revision: A

Responsible Engineer:
Report Author:
Date/s Tested:
Manufacturer:

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:
FCCID:

IC:

Tiong Nguk Ing (EME Engineer)

Tiong Nguk Ing (EME Engineer)

9/5/2015- 9/13/2015

Motorola Solutions Inc.

Handheld Portable 896-941 MHz 2W ENG FKP WiFi GOB

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

2.4 W (LMR 896-902 & 935-941 MHz band), 7.9 mW (Bluetooth), 22.4 mW (WLAN
802.11 b), 7.9 mW (WLAN 802.11g), 7.9 mW (WLAN 802.11n)

2.0 W (LMR 896-902 & 935-941 MHz band ), 6.3 mW (Bluetooth), 17.8 mW (WLAN
802.11 b), 6.3 mW (WLAN 802.11g), 6.3 mW (WLAN 802.11n)

LMR 896-902 & 935-941 MHz; Bluetooth 2.402-2.480 GHz;

WLAN 802.11 b/g/n 2.412-2.462 GHz

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

PMUF1629B

PMUF1629B

806TRRO551, 806TRRO511

Occupational/Controlled

AZABI9FT7075; LMR 896-902 & 935-941 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-89FT7075; This report contains results that are immaterial for IC equipment
approval, which are clearly identified.

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 OET Bulletin 65. The 10 grams result is not applicable to FCC filing. The test results clearly
demonstrate compliance with ICNIRP (1998) Guidelines for limiting exposure in time-varying electric, magnetic, and
electromagnetic fields (up to 300 GHz), Health Physics 74, 494-522 RF Exposure limits of 10 W/kg averaged over 10grams of

contiguous tissue.

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. This report
shall not be reproduced without written approval from an officially designated representative of the Motorola Solutions Inc EME Laboratory.

I 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.

N\ A -
\b%m{\f‘v{,o}&f‘h&““ Deanna
Zakhari

Deanna Zakharia
EME Lab Senior Resource Manager,
Laboratory Director
Approval Date: 11/30/2015

Certification Date: 11/30/2015

Certification No.: L1150914P

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

Page 1 of 68




FCC ID: AZ489FT7075 / IC: 109U-89FT7075 Report ID: P2790-EME-00003

Part 1 of 2
T 63T (o 76 1017 5 o ) s USSR 4
2.0 FCC SAR SUMMATY.....citiiiiiiiieeeiiiieeeeiieee e ettt e eeit e e eseateeessabaeeesestaeeeeasseeeeasssseeessssseeesssnsseeeens 4
3.0 Abbreviations / DefINItIONS. .......ceicuiiieiieiiiie ettt et e et eesaeeesaeeeseaeeesaeeessaeeensaeesnneeas 4
4.0 Referenced Standards and GUIAEIINES ..........ccocviiieiiiieiiiiiecieecee e e 5
5.0 SAR LIS .ttt ettt ettt b e st e e be e et e e bt e sab e e beesabe e beesateebeesaaeens 6
6.0 Description of Devices Under Test (DUT) ....c..eeeiiiiiiiieeiiecie ettt 6
7.0 Optional Accessories and Test CrIteTia.......ceuuieeiireeiieeeiieeeieeesieeesieeesreeesaeeeereesseeesseeessvees 8
7.1 YN 11157 1 T PSPPSR 8
7.2 B 11 15 o [PPSR 8
7.3 BOAY WOTTI ACCESSOTIES. ... ceeiuvieeeitieeiiieeiieeeiteeestteeeiteeesteeessseeessseeessseeessseesssseesssseessseennns 9
7.4 AUAIO ACCESSOTIES ..eeeuvvieeiiieeiiiieeiieeeitteessteeesseeesseeesseeessseeassseeasssaeessseeessseesssseessseessssees 9
8.0  Description Of TeSt SYSIEM .....uuiiiiiiieeiiieeiie ettt e et eere e e e e e e e e e teeesnaaeessaeeesnseeennnes 10
8.1 Descriptions of Robotics/Probes/Readout Electronics ...........ccccvveevieeevieeecieeeciieeeenen. 10
8.2 Description of Phantomi(S) .......eecveeieiieiiiie ettt et s 11
8.3 Description of Simulated TiSSUC.......c.eeeiiieeiiieiiiieeieece e e 11
9.0 Additional Test EQUIPIMENT........ccccuiiiiiieiiiieeiiie ettt e e eae e e e e eaaeesaeeeenseeenenes 12
10.0 SAR Measurement System Validation and Verification .............ccceeeeieeviieeiiieeciee e 13
10.1  System Valldation ........cccvieeiiiiiiiiiecieece et e e e e e e tae e ereeesaeeesnnee s 13
10.2  System VErfICAtION ......ccuieeiuiieiiiieiiie ettt e stee e e e e e eaaeeeeaeessaeesnsaeesneeennneees 13
10.3  Equivalent Tissue Test ReSUILS ......cccciiioiiiiiiiiciieeee et 14
11.0 Environmental Test CONAITIONS .......ccecuiieriieiiiieiiiieeiee et eeeesieeesteeesaeeeseseeeeaeeesaeesnseeesnnes 15
12.0 DUT Test Setup and MethodoIOZY ........cocuiiiriiiiiiie et 15
| B\ (7 T 1 (<) 110 <) 11 PRSPPI 15
12.2  DUT CONTIUIATION(S)..cutrieerireeiiiieeiieesiieeeeteeesteeesteeessveeessseesssseessseesssseessssessssesesssees 16
12.3  DUT Positioning ProOCEAUIES .........cccuieiiiiieciieeriieecieeeeiee et eeee e evaeesiaeesreeeeenee s 16
12.3.1  BOAY ettt et 16
12.3.2 0 HEAG it 16
12.3.3  FACE .ciiiiiie ettt e e et e e et e e ettt e e e ae e e e e anbaaeeeentreeeeanns 16
12,4  DUT Test ChannEls ......cc.ceeeiuiiieiiiieiiiieciie et eeieeesieeesveeeiveeetveeeaaeessaeessaeesseeesaneees 17
12.5 SAR Result Scaling Methodology .........coeeviiiiiiiieiieeciee e 17
12.6 DUT TSt PIaN c...eeiieiiieceeeeeee ettt e e e e et e et e e sanae e e beeeennee s 18
13.0 DUT TSt DALA....cceiiiiiieeeiiiie ettt e e ttee e e ettt e e et e e e e ssaaeeeesnsbeeeesnnssaeesensseeeennnsneeens 18
13.1 LMR assessments at the Body for 896-902 MHz band ...........cccceeeveevciievcieeeieee. 18
13.2 LMR assessments at the Body for 935-941 MHz band ..........cccceeeevieviiiencieecieee. 21
13.3  WLAN assessment at the Body for 802.11 b/g@/M........ccccvviiiiiieiiiiiieeeieeeeeeee e, 23
13.4 LMR assessments at the Face for 896-902 MHz band ...........ccccceeveveevcieeicieecieee, 25
13.5 LMR assessments at the Face for 935-941 MHz band ..........ccccvveevievciieicieecieee, 26
13.6  WLAN assessment at the Face for 802.11 b/@/M......c.ccooviiiiiiiiiiieieeeieeeeeeee e, 27
13.7  Assessment for Industry Canada............cc.oeveuiieiiiiiiiii e 28
13.8 Assessment at the Bluetooth band .............cccoeviiiiiiii i, 29
13.9  Shortened SCan ASSESSIMENL..........eeiiuireeiiieeriieerieeerieeesieeesreeeseaeeesereesseeesseeessseeesseens 29
14.0 Simultaneous Transmission Exclusion for BT ..........ccccoooiiiiiiiiiiiiiceeeceeeee e 30

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 2 of 68



FCC ID: AZ489FT7075 / IC: 109U-89FT7075 Report ID: P2790-EME-00003

15.0 Simultaneous Transmission between LMR, WLAN and BT .........ooovviiiiiiiiiiiiieee s 30
16.0 ReSUIES SUMMATY ....oeiiiiiieiiiecee ettt et e e et e e sata e e saeeesebeeenssaeensseesnseeesnnes 31
17.0 Variability ASSESSINENL .......veeeiuieeeitieeeiieeeieeeeieeestveeestteeessaeestaeesseeessseeessseesssseeesseessseessseeessnes 31
18.0 SySteM UNCEITAINLY ...ccvvieeiiieeiieeeitieeeciieeeteeeeteeesiveeestteessaeestaeesssaeesssaeessseeensseeansseesnsseesseeensnes 32
APPENDICES

A Measurement Uncertainty Budget ...........ccoiiiiiiiiiiiiiiieccee ettt 33
B Probe Calibration CertifiCates. .......couuiiuiiriiiiiiiii ettt st 36
C  Dipole Calibration CertifiCates ........cccvuirrrrieeiiieeiieeeiieeeiteeseeesteeesreeeseaeeesreeeaseesseeeeseeeennes 51
Part 2 of 2

APPENDICES

D System Verification Check SCanS.........cccceciiiiiiiiiiiieeieeeie et e e e 2
E  DUT SCANS ...ttt ettt e et e et e st e st e e st e e sabeeesabeeenanee 9
F  Shorten Scan of Highest SAR Configuration ............ccccueeeiiieiiiieeiiieeciee e 22
G DUT Test POSItION PhOtOS ....c.ueiiiiiiiiiiiee ettt s 23
H  DUT, Body worn and audio accessories Photos ..........cccoccuvieiiiieiiiieciie e 24

Report Revision History

Date Revision Comments

11/10/2015 A Initial release

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 3 of 68



FCC ID: AZ489FT7075 / IC: 109U-89FT7075 Report ID: P2790-EME-00003

1.0 Introduction

This report details the utilization, test setups, test equipments, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number PMUF1629B. This device is classified as
Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
- ey L] Max Calc at Body (W/kg) Max Calc at Face (W/kg)
Equipment Class (MHz)
1g-SAR 10g-SAR 1g-SAR 10g-SAR
896-902 MHz /
TNF 935-941 MHz 1.22 0.86 0.93 0.67
(LMR)
2402-2480 MHz
%
DSS (Bluetooth) NA NA NA NA
2412-2483.5 MHz
#DTS (WLAN 802.11 0.04 0.02 0.03 0.02
b/g/n)
**Simultaneous Results 1.26 0.88 0.96 0.69

*Results not required per KDB (refer to sections 13.8 and 14.0)
#Refer to section 12.5 for WLAN scaled results.

3.0 Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

4FSK: 4 Level Frequency Shift Keying

DSS: Direct Spread Spectrum

DTS: Digital Transmission System

DUT: Device Under Test

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum

Li-ion: Lithium-Ion

LMR: Land Mobile Radio

NA: Not Applicable

OFDM: Orthogonal Frequency Division Multiplexing
PTT: Push to Talk

RF: Radio Frequency

SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access

TNF: Licensed Non-Broadcast Transmitter Held to Face
WLAN: Wireless Local Area Network
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4.0

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.

Referenced Standards and Guidelines

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

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

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

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

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

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

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

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

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

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

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

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

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz).
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e FCCKDB - 643646 D01 SAR Test for PTT Radios v01r01

e FCCKDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
e FCC KDB - 865664 D02 RF Exposure Reporting v01r01

e FCC KDB —447498 D01 General RF Exposure Guidance v05r02

e FCCKDB —248227 D01 802.11 Wi-Fi SAR v02

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 Devices Under Test (DUT)

This portable device operates in the LMR bands using 4-level frequency Shift Keying
(4FSK) modulation and Time Division Multiple Access (TDMA).This device also contains
WLAN technology for data capabilities over 802.11 b/g/n wireless networks and Bluetooth
technology for short range wireless devices.

Time Division Multiple Access (TDMA) is used to allocate portions of the RF signal by
dividing time into two slots. Time allocation enables each unit to transmit its voice
information without interference from other transmitting units. Transmission from a unit or
base station is accommodated during two time-slot lengths of 30 milliseconds with frame
length of 60 milliseconds. The maximum duty cycle for TDMA 1:2 is 50%.

The LMR bands in this device operate in a half duplex system. A half duplex system only
allows the user to transmit or receive. This device cannot transmit and receive
simultaneously. The user must stop transmitting in order to receive a signal or listen for a
response, regardless of PTT button or use of voice activated audio accessories. This type of
operation, along with the RF safety booklet, which instructs the user to transmit no more
than 50% of the time, justifies the use of 50% duty factor for this device.

This device also incorporates a Bluetooth v4.0, which includes 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
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the Bluetooth standard. The maximum duty cycle for BT is derived from 5-slots packet type
operation which consists of receiving on I-slot and transmitting on 5-slots, and thus
maximum duty cycle = 77.01%.

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

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 3
Technologies | Band (MHz) | Transmission | Duty Cycle (%) | Max Power (W)
896-902 & «
LMR 935.941 TDMA 25 2.40
BT 2402-2480 FHSS 77.01 0.0085
WLAN 2412-2484 802.11b 100 0.0631
WLAN 2412-2484 802.11g 100 0.0398
WLAN 2412-2484 802.11n 100 0.0316

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 1 inch from the
mouth, and “at the body”” by means of the offered body worn accessories. Body worn audio
and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio. 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

This device is offered with optional accessories. All accessories were individually evaluated
during the test plan creation to determine if testing was required per the guidelines outlined
in “SAR Test Reduction Considerations for Occupational PTT Radios” FCC KDB 643646
to assess compliance of the devices. The following sections identify the test criteria and
details for each accessory category. Refer to Exhibit 7B for antenna separation distances.

7.1 Antennas

This device offered one type of LMR integral antenna and one internal BT/WLAN
antenna. The Table below lists their descriptions.

Table 4
Antenna Selected for
Models Description test Tested
PMAF4018A Stubby, 896-941 MHz , Y4 Wave, 0.5 dBi Yes Yes
Yes; for
PMLF4170A Internal BT/WLAN, 2400-2500 MHz, 4 Wave, 0.5 dBi Yes WLAN
only

7.2 Batteries
There are optional batteries offered for this product. The Table below lists their

descriptions.
Table 5
Battery Models Description Selected Tested Comments
for test
HKNN4013A | BT90 Battery pack, Li-ion 1800 mAh |  Yes Yos | Depultbatery for
ody testing
Default battery for
face testing; Not able
PMNN4468A BT100X Li-ion 2300 mAh Yes Yes to support body worn
PMLNS5956B with
radio face out.
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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 worn .. Selected
Models Description for test Tested Comments
For convenient carry DUT
PMLN6074A Wrist Strap No No [purpose only. No PTT
operation with this wrist
strap.
PMLN7040A Soft Leather Carry Czllsiiz3 with 1.5 inch Swivel Yes Yes
Allow DUT face in or face
out. Not able to support
PMLNS5956B Carry Holder Yes Yes battery PMINN4468A for
radio face out.
7.4 Audio Accessories

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

accessories.
Table 7
Audio Acc. Selected
Models Description for test | Tested Comments
PMLN5958B  [Swivel Earpiece, In-Line Microphone & PTT Yes Yes Default audio
Surveillance Earpiece with in-line microphone and SAR < 4.0 W/kg, test not require as per
PMLNS9S7B  Iprr Yes No DB 643646 DO1
PMLN7158A 1-Wire Surveillance Kit with in-line microphone and|  Yes No |SAR <4.0 W/kg, test not require as per
push-to-talk, black KDB 643646 D01
PMLN7189A | oVivel Earpiece With In-Line Microphone And No No |By similarity to PMLN5958B
Push-To-Talk
2-Wire Surveillance Kit With Translucent Tube, Yes No |SAR <4.0 W/kg, test not require as per
PMLN7157A Black KDB 643646 D01
PMLN7159A Adjustable D-style earpiece with in-line microphone Yes No [SAR <4.0 W/kg, test not require as per
and push-to-talk, black KDB 643646 D01
Mag One Earbud with in-line microphone and push- Yes No [SAR <4.0 W/kg, test not require as per
PMLN7156A to-talk KDB 643646 D01
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8.0  Description of Test System

8.1 Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.8.8.1222 DAE4 1(315(13:]12(/1‘)‘
SPEAG DASY 5

The DASY 5™ 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)

Report ID: P2790-EME-00003

Table 9
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er=3-3, ) 2g0x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LoslirT_au?gZ;l (— | Human Model | /_251.1 ZI?n m Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat \ Er=4t- L1 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

900 MHz 2450 MHz
Ingredients Head | Body Head Body

Sugar 56.50 | 44.90 0 0
Diacetin 0 0 51.00 34.50
De ionized —Water | 40.95 | 53.06 48.75 65.20
Salt 1.45 0.94 0.15 0.20

HEC 1.00 1.00 0 0
Bact. 0.10 0.10 0.10 0.10
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9.0 Additional Test Equipment

Report ID: P2790-EME-00003

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

Table 11
Model Calibration Due
Equipment Type Number Serial Number Calibration Date Date
Speag Probe EX3DV4 3568 2/27/2015 2/27/2016
Speag DAE DAE4 688 2/23/2015 2/23/2016
Signal Generator E4438C MY45091270 7/9/2014 7/9/2016
Power Meter E4418B MY45101014 10/21/2014 10/21/2015
Power Sensor 8481B MY41091170 10/25/2014 10/25/2015
Power Meter E4418B MY45100739 5/29/2015 5/29/2017
Power Sensor 8481B MY41091243 6/3/2015 6/3/2016
Bi-directional Coupler 3020A 41931 7/6/2015 7/6/2016
Bi-directional Coupler 3022 81639 7/6/2015 7/6/2016
Amplifier 10W1000C 312858 CNR CNR
Amplifier 551G4 313326 CNR CNR
Power Meter E4416A MY50001037 2/16/2015 2/16/2016
Power Sensor N8481B MY51450002 2/23/2015 2/23/2016
Broadband Power Sensor NRP-Z11 120907 2/11/2015 2/11/2016
Thermometer HH806AU 080307 11/12/2014 11/12/2015
Dickson Temperature Recorder TM320 12253047 11/11/2014 11/11/2015
Temperature Probe 80PK-25 080428.01 7/22/2015 7/22/2016
Dielectric Assessment Kit DAK-12 1069 5/12/2015 5/12/2016
Network Analyzer E5071B MY42403218 8/4/2015 8/4/2016
Speag Dipole Do00V2 1d025 3/20/2015 3/20/2017
Speag Dipole D2450V2 781 3/20/2015 3/20/2017
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10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D respectively.
10.1 System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
Table 12
Probe Calibration Probe Measured Tissue Validation
Dates Point SN Parameters
o | € Sensitivity | Linearity | Isotropy
Signaling
5/28/2015 Body 900 3568 1.06 52.6 Pass Pass Pass
4/30/2015 Head 900 1.01 40.1 Pass Pass Pass
WLAN
6/02/2015 Body 2450 3568 1.99 47.9 Pass Pass Pass
5/29/2015 Head 2450 1.87 353 Pass Pass Pass
10.2 System Verification
System verification checks were conducted each day during the SAR assessment.
The results are normalized to 1W. Appendix D includes DASY plots for each day
during the SAR assessment. The Table below summarizes the daily system check
results used for the SAR assessment.
Table 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # Tissue Type  Dipole Kit/Serial # (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
2.66 10.64 9/5/2015
FCCBody | ¢ppaG D90ov2 / | 10-80 +/-10% 2.65 10.60 9/7/2015
1d025 2.65 10.60 9/8/2015
3568 IEEE/IEC Head 10.60 +/- 10% 2.48 9.92 9/8/2015*
FCC Body SPEAG D2450V2 / 51.90 +/-10% 12.0 48.00 9/10/2015%*
781
IEEE/IEC Head 52.30 +/-10% 13.2 52.80 9/13/2015

Note: * System performance check covered for next testing day (within 24 hours).
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10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.
Table 14
e Dielectric A Dielectric
Fr((le\(/][lll_;:zn)cy Tissue Type gg:deutc(té‘;:g Constant ?v([)::suc(tsl;;l;)y Constant Tested Date
g Target ) Meas.
1.05 55 1.07 53.10 9/5/2015
900 FCC Body (1-1.1) (52.3-57.8) 1.07 52.90 9/7/2015
1.07 52.60 9/8/2015
IEEE/ 0.97 41.5
900 IEC Head (0.92-1.02) (39.4-43.6) 0.99 40.00 9/8/2015
901 1.05 55 1.08 53.10 9/5/2015
FCC Body (1-1.1) (52.3-57.8)
1.07 52.90 9/7/2015
IEEE/ 0.97 41.5
201 IEC Head (0.92-1.02) (39.4-43.6) 0.99 40.00 91912015
1.12 52.70 9/7/2015
e FCC Body 1 01201712 52 2‘5 557 7
(1.02-1.12) | (52.2-57.7) 112 52.60 9/8/2015
IEEE/ 0.99 41.5
940 IEC Head (0.94-1.04) (39.4-43.5) 1.03 39.30 91912015
FCC Body 1.91 52.8
2412 (1.82-2.01) (47.5-58) 1.97 47.60 9/11/2015
IEEE/ 1.77 393
2412 IEC Head (1.68-1.86) (35.3-43.2) 1.84 41.60 9/13/2015
2450 FCC Bod 1.95 527 2.01 47.50 9/10/2015
Y (1.85-2.05) (47.4-58) ' '
IEEE/ 1.8 39.2
2450 IEC Head (1.71-1.89) (35.3-43.1) 1.88 41.50 9/13/2015
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11.0 Environmental Test Conditions

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

Table 15
Target Measured
- 18— 25 °C Range: 18.87024.9 C
Ambient Temperature Avg.22.1°C
NA Range: 19.5 -23.0°C
Tissue Temperature Avg. 21.7°C

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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Table 16

Description <3 GHz >3 GHz
Maximum distance from closest measurement point
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface
normal at the measurement location

5+ 1mm ¥:6:In(2) £ 0.5 mm

30°+1° 200+ 1°

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

2-3GHz:<12mm |4-6GHz: <10mm
When the x or y dimension of the test device, in
the measurement plane orientation, is smaller
than the above, the measurement resolution must
be < the corresponding x or y dimension of the
test device with at least one measurement point
on the test device.

Maximum area scan spatial resolution: AxArea, AyArea

Maximum zoom scan spatial resolution: AxZoom, AyZoom <2 GHz: £ 8§ mm 3 -4 GHz: <5 mm*

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

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

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

12.2 DUT Configuration(s)

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

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front sides separated 2.5cm from the
phantom.
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12.4 DUT Test Channels

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

N, =2*roundup[10*(fy, — f,,,)/ f.1+1

Where

N, = Number of channels
Fhigh = Upper channel
Fiow = Lower channel

F. = Center channel

12.5 SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
1g-SAR” and “Max Calc.10g-SAR” in the data Tables is determined by scaling the
measured SAR to account for power leveling variations and drift. Appendix F
includes a shortened scan to justify SAR scaling for drift. For this device the “Max
Calc. 1g-SAR” and “Max Calc.10g-SAR” are scaled using the following formula:

—Drift

Max Calc=SAR_ meas-10 0 -

P max
P _int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

SAR_meas = Measured 1-g or 10-g Avg. SAR (W/kg)

DC = Transmission mode duty cycle in % where applicable
50% duty cycle is applied for PTT operation

Note: for conservative results, the following are applied:
IfP_int>P max, then P_max/P_int=1.
Drift =1 for positive drift

Additional SAR scaling was applied using the methodologies outlined in FCC KDB
865664 using tissue sensitivity values. SAR was scaled for conditions where the
tissue permittivity was measured above the nominal target and for tissue
conductivity that was measured below the nominal target. Negative or reduced SAR
scaling is not permitted.

WLAN SAR data in sections 13.3 and 13.6 were conducted with WLAN maximum
power of 63.1mW. WLAN maximum power was reduced to 22.4mW after SAR
testing was completed. The reduced power was to meet EMC requirements.
Therefore the reported WLAN data from sections 13.3 and 13.6 were scaled down to
22.4mW which are included in summary table 1, 37 and 38.

Variations from usual testing and results scaling guidance in section 4.1 of KDB

447498 DO1 and section 2.3 of KDB865664 D02 were confirmed with FCC Lab
through a KDB inquiry.
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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
TDMA and 50% duty cycle was applied to PTT configurations in the final results.

Standalone and simultaneous BT testing were assessed in sections 13.8 and 14.0 per
the guidelines of KDB 447498.

WLAN tests were performed in 802.11b mode using a duty cycle of 99.87% with
results scaled to 100% as per guidelines of KDB 248227.

13.0 DUT Test Data

13.1 LMR assessments at the Body for 896-902 MHz band

Battery HKNN4013A 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 (896-902 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). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

Table 17
Test Freq (MHz) Power (W)
896.0 2.38
898.5 2.39
901.0 2.40
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Assessments at the Body with Body worn PMLNS5956B w/ DUT face out

DUT assessment with offered antenna, default battery and, default body worn
accessory per KDB 643646. No optional battery offered for this body worn
configuration. 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
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq . 1g- 10g- | Calc. ]
Antenna Battery Accessory Accessory (MHz) f‘v‘v,;' I()dr];f)t SAR | SAR |1g-SAR ;?;gR L
W/ W/ W/
(Wikg)| (W/kg) | (W/ke) | e
PMLN5956B 896.000
PMAF4018A | HKNN4013A | w/DUT face | PMLN5958B | 898.500
out 901.000 | 2.40 | 0.55 | 2.30 | 1.65 | 1.15 | 0.83 |FIE-AB-150905-08
Assessments at the Body with Body worn PMLNS5956B w/ DUT face in
DUT assessment with offered antenna, default battery and, optional body worn
accessory per KDB 643646. Optional battery was 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
Max
Carry Cable Test Freq izl Mlegzis' 1\1[3;_5 gfll: el
SO Bateny Accessory Accessory (MHZz) f‘v;'/;‘ ]()(;ll;)t SAR | SAR [1g-SAR ;z‘)&gl; LT
(Wikg)| (W/kg) | (W/ke) | i)
896.000
PMAF4018A | HKNN4013A PMLN5956B PMLNS5958B | 898.500
w/ DUT face in
901.000 |2.35| -0.29 | 1.55 1.13 | 0.846 | 0.617 |TLC-AB-150907-02
Assessment of Additional Battery
896.000
PMAF4018A | PMNN4468A PMLN5956B PMLNS5958B | 898.500
w/ DUT face in
901.000 |2.35| -0.09 | 1.64 1.18 | 0.855 | 0.615 |TLC-AB-150907-03
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Assessments at the Body with Body worn PMLN7040A
DUT assessment with offered antenna, default battery and, optional body worn
accessory per KDB 643646. Optional battery was 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
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq . 1g- 10g- | Calc. ]
Antenna Battery Accessory Accessory (MHz) t"v‘v,;' ]()dr];f)t SAR | SAR |1g-SAR ;?;gR L
W/ W/ W/
(Wikg)| (Wikg)| (Wike) | o
896.000
PMAF4018A | HKNN4013A | PMLN7040A | PMLN5958B | 898.500
901.000 [2.30| -0.47 | 1.89 | 135 | 1.10 | 0.78 |TLC-AB-150907-04
Assessment of Additional Battery
896.000
PMAF4018A | PMNN4468A | PMLN7040A | PMLN5958B | 898.500
901.000 | 2.30| -0.49 | 1.42 | 1.02 | 083 | 0.60 |TLC-AB-150907-05
Assessment at the Body with other audio accessories
Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall <4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.
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 21
Max
Carry Cable Test Freq izl Mlegiis' 1\1[3;-5 gf:ll: el
SO At Accessory Accessory (MHZz) f‘v;'/;‘ ]()(;ll;)t SAR | SAR [1g-SAR ;ggl; LT
(Wikg) | (W/ke) | (WIKg) | wio)
PMLN5956B 896.000
PMAF4018A | HKNN4013A | w/ DUT face NONE 898.500
out 901.000 | 2.34| -0.41 | 1.65 | 1.19 | 0.93 | 0.67 |TLC-AB-150907-06
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LMR assessments at the Body for 935-941 MHz band

Battery HKNN4013A 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 (935-941 MHz) which are listed in Table 22.
The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

Table 22

Test Freq (MHz)
935.0
937.5
940.0

Power (W)
2.33
2.36
2.38

Assessments at the Body with Body worn PMLNS956B w/ DUT face out

DUT assessment with offered antenna, default battery and, default body worn
accessory per KDB 643646. No optional battery offered for this body worn
configuration. Refer to Table 22 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 23

Antenna

Max

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz)

Init
Pwr
W)

SAR
Drift
(dB)

Meas.
1g-
SAR
(W/kg)

Meas.
10g-
SAR

(W/kg)

Max
Calc.
1g-SAR
(W/kg)

Calc.

10g-

SAR
(W/kg)

Run#

PMAF4018A

HKNN4013A

PMLN5956B
w/ DUT face
out

PMLN5958B

935.000

937.500

940.000

2.40

-0.61

0.89

0.64

FIE-AB-150907-14
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Assessments at the Body with Body worn PMLNS5956B w/ DUT face in

DUT assessment with offered antenna, default battery and, optional body worn
accessory per KDB 643646. Optional battery was tested per the requirements of
KDB 643646. Refer to Table 22 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 24
Max
Carry Cable Test Freq L || SEIN Mli;s. 1\;[3;1_5 gfll: Caite
Antenna Battery Accessory Accessory (MHz) f‘v‘v,;' ]()dr];f)t SAR | SAR |1g-SAR ;?;gli L
W/ W/ W/
(Wike) | (W/kg) | (Wrkg) | \wn o)
935.000
PMAF4018A | HKNN4013A PMLN5956B PMLN5958B | 937.500
w/ DUT face in
940.000 |2.39 | -0.61 1.35 0.97 0.78 0.56 | FIE-AB-150907-15
Assessment of Additional Battery
935.000
PMAF4018A | PMNN4468A PMLN5956B PMLN5958B | 937.500
w/ DUT face in
940.000 |2.40 | -0.43 1.15 0.83 0.63 0.46 | FIE-AB-150907-16

Assessments at the Body with Body worn PMLN7040A

DUT assessment with offered antenna, default battery and, optional body worn
accessory per KDB 643646. Optional battery was tested per the requirements of
KDB 643646. Refer to Table 22 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 25
Max
. Meas. | Meas. | Max
Antenna Batter Loy Ealile Lsilics lI’l;:' ]S)?llfzt lg- Pl fglc-. Run#
y Accessory Accessory (MHz) W) | @B) SAR | SAR |[1g-SAR S AgR
(W/kg) | (W/kg) | (W/kg)
(W/kg)

935.000
PMAF4018A | HKNN4013A | PMLN7040A | PMLN5958B | 937.500

940.000 (2.40 | -0.64 | 1.95 | 1.37 1.13 0.79 | FIE-AB-150907-17
Assessment of Additional Battery
935.000
PMAF4018A | PMNN4468A | PMLN7040A | PMLN5958B | 937.500

940.000 {2.39| -0.59 | 1.65 1.17 0.95 0.67 | FIE-AB-150907-18
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Assessment at the Body with other audio accessories
Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall <4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.

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.

Report ID: P2790-EME-00003

Table 26
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq . 1g- 10g- | Calc. ]
Antenna Battery Accessory Accessory (MHz) t"v‘v,; ]();];f)t SAR | SAR |1g-SAR ;?;gR L
W/ W/ W/
(Wike) | (Wrkg) | (WIke) | o
935.000
PMAF4018A | HKNN4013A | PMLN7040A NONE 937.500
940.000 | 2.36 | -0.60 | 2.09 1.47 1.22 0.86 |TLC-AB-150908-02
13.3 WLAN assessment at the Body for 802.11 b/g/n

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Body using battery HKNN4013A 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 802.11a/b/g/
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
27. 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.
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Table 27
Battery:
Channel Channel HKNN4013A Antenna Max
Mode # Frequency | Modulation Antenna portfmW] Power [mW]
1 2412 53.77
802.11b
(1Mbps) 6 2437 DSSS 45.46 63.10
11 2462 45.56
1 2412 34.57
802.11g
(6Mbps) 6 2437 OFDM 30.14 39.80
11 2462 30.34
1 2412 28.54
802.11n
(MCS0) 6 2437 OFDM 24.51 31.60
11 2462 22.49

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 27 for highest output power channel. SAR plots of the highest results per

Table (bolded) are presented in Appendix E.

802.11b was chosen over 802.11 g & n for testing because it has the highest max power

Table 28
SAR Meas. | Meas. gﬁ: gﬁ:
Antenna Batte Ly Ll s ey L Drift lg- 5 1g- . 10 -. Run#
ry Accessory |Accessory| (MHz) | Pwr (W) SAR | SAR g &
(dB) (W/kg)|(W/kg) SAR | SAR
(W/kg) | (W/kg)
PMLN5956B w/ TLC-AB-150911-
PMLF4170A DUT face out 2412.000| 0.0537 0.03 | 0.030 | 0.017 | 0.035 | 0.020 06
WLAN HKNN4013A PMLN5956B w/| NONE 2412.000| 0.0537 0.38 | 0.053 | 0.029 | 0.062 | 0.034 TLC-AB-150911-
Internal DUT face in 07
Antenna PMLN7040A 2412.000| 0.0537 |-0.04|0.030 | 0.016 | 0.036 | 0.019 TLC'A%'SIS 0911-
Assessment of Additional Battery
PMLF4170A
WLAN PMNN4468A PMLN5956B w/ NONE |2412.000| 0.0507 0.21 {0.0850| 0.046 | 0.106 | 0.057 [FIE-AB-150911-10
Internal DUT face in
Antenna
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13.4 LMR assessments at the Face for 896-902 MHz band

Battery PMNN4468A 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 (896-902 MHz) which are listed in Table 29.
The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

Table 29
Test Freq (MHz) Power (W)
896.0 2.36
898.5 2.38
901.0 2.40

DUT assessment with offered antenna, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Optional battery was tested per the
requirements of KDB 643646. Refer to Table 29 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 30
Max
Carry Cable |Test Freq Init SAR Mlegzis' 1\;[35;_5 gfll: Cale.
Antenna Battery Accessory | Accessory | (MHz) l("v;'/; ]()(;'];f)t SAR | SAR |1g-SAR ;ggl; Run
W/ W/ W/
(Wikg) | (Wike) | (Wike) | s
896.000
PMAF4018A | PMNN4468A | NONE NONE | 898.500
FIE(PS)-FACE-
901.000 | 2.40 | -0.35 1.71 1.23 0.93 0.67 150909-08
Assessment of Additional Battery
896.000
PMAF4018A | HKNN4013A NONE NONE 898.500
901.000 | 2.40 0.42 1.79 | 1.28 0.90 0.64 |FIE-FACE-150909-05
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13.5 LMR assessments at the Face for 935-941 MHz band

Battery PMNN4468A 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 (935-941 MHz) which are listed in Table 31.
The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

Table 31
Test Freq (MHz) Power (W)
935.0 2.32
937.5 2.39
940.0 2.40

DUT assessment with offered antenna, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Optional battery was tested per the
requirements of KDB 643646. Refer to Table 31 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 32
Max
Carry Cable |Test Freq Init SA.R Mli;s. 1\;[3;‘_5 g;zl‘:. el
Antenna Battery Accessory | Accessory | (MHz) f‘v‘v,; ]();]l;)t SAR | SAR |1g-SAR ;?;gli LTI
(Wike) | (Wrkg) | (Wike) | (o)
935.000
PMAF4018A | PMNN4468A NONE NONE 937.500
940.000 | 2.40 -0.42 1.40 | 0.99 0.77 0.55 |FIE-FACE-150909-06
Assessment of Additional Battery
935.000
PMAF4018A | HKNN4013A NONE NONE 937.500
940.000 | 2.40 -0.41 1.45 1.03 0.80 0.57 |FIE-FACE-150909-07
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13.6 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 PMNN4468A 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 802.11a/b/g/
Transmitters.
The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462GHz) which are listed in Table
33. 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 33
Battery:
Channel | Channel PMNNA4468A Antenna Max
Mode # Frequency | Modulation Antenna portfmW] Power [mW]
802.11b 1 il JRE
(IMbps) 6 2437 DSSS 46.76 63.10
11 2462 43.66
2412 35.07
%ﬁggsg) 6 2437 OFDM 29.73 39.80
11 2462 29.93
2412 28.04
802.11n
(MCS0) 6 2437 OFDM 23.30 31.60
11 2462 21.88

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 2.5 cm from phantom. Refer to Table 33 for highest output power

channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.

Table 34

Meas. | Meas, | 12X | Max
Carry Cable |Test Freq| LMt |SAR Calc. | Cale.

R 1g- 10g-
Antenna Battery Accessory |Accessory| (MHz) Pwr |Drift SAR | SAR 1g 10g Run#
W) | @B)| (| Wikgy| SAR | SAR
(Wikg) | (W/kg)
PMLF4170A
IWmIs;r?El PMNN4468A | NONE NONE |2412.000{0.0507| 0.06 | 0.073 | 0.042 | 0.091 | 0.052 | FIE-FACE-150913-05
Antenna
Assessment of Additional Battery
PMLF4170A

IWmI;?II; HKNN4013A | NONE NONE |2412.000|0.0537|0.22 | 0.073 | 0.042 | 0.086 | 0.049 | FIE-FACE-150913-06

Antenna

13.7 Assessment for Industry Canada

Based on the assessment results for body and face per KDB643646, additional tests
were not required for Industry Canada frequency range (896-901 MHz) and (935-940
MHz) as testing performed is in compliance with Industry Canada frequency range.
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13.8 Assessment at the Bluetooth band

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)] =1.92 W/kg, which is <3 W/kg (1g)

Where:

Max. Power = 6.08mW (7.9mW*77.01% duty cycle)
Min. test separation distance = Smm for actual test separation < Smm
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.

13.9 Shortened Scan Assessment

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

Table 35
Max | Max
Cable | Test |Init [SAR Mle‘is' l\lqgaf' Cale. | Cale.
Antenna Battery Carry Accessory fr Freq |Pwr |Drift S fR S AgR 1g- 10g- Run#
(MHz) | (W) |(dB) SAR | SAR

(WI/kg) | (W/kg) (W/kg) | (W/kg)

TLC-AB-

PMAF4018A | HKNN4013A | PMLN7040A NONE |940.0000{ 2.40 |-0.32| 2.26 1.60 1.22 0.86 150908-03
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14.0

15.0

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)] *[VF(GHz)/X] = 0.26 W/kg, which is < 0.4 W/kg (1g)

Where:
X =17.5 for 1g-SAR; 18.75 for 10g
Max. Power = 6.08mW (7.9mW*77.01% duty cycle)
Min. test separation distance = Smm for actual test separation < Smm
F(GHz) =2.48 GHz

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

Simultaneous Transmission between LMR, WLAN and BT

This device uses 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 22.4mW while BT is 6.08mW. 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 36
LMR Bands
896-902 MHz /
Freq. (MHz) 935-941 MHz
| WLAN Band | 2412 - 2462 v
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16.0 Results Summary

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands
and Industry Canada Frequency bands, the highest Operational Maximum Calculated 1-
gram and 10-gram average SAR values found for this filing:

Table 37
¥ Max Calc at Body Max Calc at Face
Technologies ba;??l\e/;ll-cé) (W/kg) (W/kg)
1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
FCC /Industry Canada

896-902 1.15 0.83 0.93 0.67

LMR 935-941 1.22 0.86 0.80 0.57
#WLAN 2412-2462 0.04 0.02 0.03 0.02

All results are scaled to the maximum output power.
#Refer to section 12.5 for WLAN scaled results.

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

Table 38
Combined 1g- | Combined
Designator Frequency bands SAR 10g-SAR
(W/kg) (W/kg)
Body
FCC/ LMR (896-902 MHz and WLAN 119 0.85
Industry band)
Canada LMR (935-941 MHz and WLAN 126 0.88
band)
Face
FCC/ LMR (896-902 MHz and WLAN 0.96 0.60
Industry band)
Canada LMR (935—94t1)a1:14£z and WLAN 0.83 0.59

All results are scaled to the maximum output power.
Refer to section 12.5 for WLAN scaled results.

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 OET Bulletin 65.
The 10 grams result is not applicable to FCC filing.

17.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 4.0W/kg (Occupational).
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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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Table A.1: Uncertainty Budget for Device Under Test for 800 MHz to 2450 MHz.

Report ID: P2790-EME-00003

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 )
Axial Isotropy E2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 )
Hemispherical Isotropy E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

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

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

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

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

(measurement) E33 3.3 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o0
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 11 11 419
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 22 22

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

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.2: Uncertainty Budget for System Validation (dipole & flat phantom) for 800 MHz to 2450 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 o0
Axial Isotropy E2.2 4.7 R 1.73 1 1 2.7 2.7 S
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o0
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E2.4 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 S
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 S
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 S
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 S
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 S
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 S
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 o
Dipole

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

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 23 23 S
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 1.8 1.2 o
Liquid Conductivity (measurement) E33 3.3 R 1.73 0.64 | 043 1.2 0.8 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 | 049 | 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 o0
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 18 17

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Appendix B
Probe Calibration Certificates
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1
ﬂallhratinn Laboratory of P, i Sehwoizerisenir Kalibrioediens
Engineering A T Servizio svizzen df taratura
Zeuphnussirasse 43, 8004 Zurich, Switzerland 1@* Swits Calibrition Sardes
LT
Acrrmebted by fhe Swis Ancredisbon Ssocs (GAS) accreditation vo: SCE 0108
The Swiss Accmditalion Sarvee is oo of ihe signatiies 1o the EA
Whdtidataral Agresment for the recognition of calibration certificates
ciens  Motorola Solutions MY Certifizats No: EX3-3568 Febi5

CALIBRATION CERTIFICATE
Pty EX30V4 -5N:3568

aliraiian prooacures) QA CAL-D1l QA CAL-1208, OA CAL-23 35, QA CAL-2516
Calibration procedura for dosimetric E-field probes.

{afibration datr; Fobrian @7 2015

Tiey czatbboreicn Cestifiale doctmengs e bagaatiliy o naloea s, which iealiza the plygical ghils of measuemeib (51,
Tra moasLremes and tha ncanainiies weh confidence probemiily e ghen on tha Ioliowing parges ana ane pait of the certificats

Al calbaons ke bean conthuched i Ihe ciced laboiliy [ty sovironmenl bemperaluee (22 1 3)°C and omidity < T0%.

Cafbrabon Equipmant ussd (METE orilical for cafibration)

| Frinsry Standards i Cal Ciabe | Ceriificate Mo Soheduled Calibvalion
| Prowi mener B4 108 GE4 128367 03-Apr-14 (o 701011} Apr 1§

Pawar sansod E44124 BN 145E0ET 03-Api-14 (o, 217018113 hgr- 15

Refarence 3 il Alisnuasar SH SROG (1) 03-Apr-14 (o, HTRO1ES) A5

Rcfargnce 20 4B Anualor | She SEEVT (20 03-Ape-14 (Ko, M7-0109) Agr-15
Fsbarence 3048 Aenustr | SR 55126 {306) 03-Age-14 (o 21701020 Agr-15

Refargnce Probe EGIEVE R 301d IO 14 (Mo ESE-3013_ Decid) Dac-15

OAE4 Hht F60 Fi-dan-15 (e DAEA-GA0 Jan ) Jan-16

Secordary Stanises 1] Chats Crade (i houka) Schipiule] Check

A danivitor HP BE4305 US3GI2UN 700 A-Puag B0 fin house chick Apr-13) In house check: Apr-16
Hetwirk Anulyzsr HP G753E | LPES7300645 1-Cat01 i howse chec Oc-14) In hiouse checr: Oci-15

Warme Funcher Signtuie |

Caitreted oy i Lt Labsratoy Teshician il

L i
— Kol ek Teehrics noger /Agg?ﬁ@;i

|s5LEd; Febnany 27, 2015

Fivis enlibratinn oadificabe shal pot b fepmduced: srept in Rl wEheut wiflen apomwal of e lRbaminy,

Casrtificate No: EX2-J56G0Frbi5 Pane 1 6 14
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Calibration Laboratory of g Schwaizerischor Kallbrordiensy
Schmid & Partner C Sorvicn suisse o éabonnage
Enginearing AG s Servizio svizzers di tarafura

Zalghausstrasse 43, B004 Zurich, Switzariand Swiss Calilration Servics

ficreian by e Swiss Abtrailition Seie [SAS] Accedination No.; SCS 0108
The Swiss Accraditation Sarvica 15 one of tha signatories 10 the EA
Muwitdateral Agroemend for the rocagnitan of salibration cedificates

Glossary:

TSL tigsue sinulating fguid

MORMe e saraitivily in Foo apace

ConvF sansitivity in TSL{ NORM<.y.2

oCP diode comprassion point

GF creat factar {1/ duty eyele) of the RF signal

MBEGD mditation dependent lingarization parametars

Paolarization g iprotation around probe axig

Falasization & & rofafion around an axes thet is i the plane normal to probe axs {at meassurement cener),

i, 8 = 0 is nosmal b probe axs
Connector Angle information used in DASY system to align probe sensoe X 1o the robot coardinate system

Calibration is Performed According to the Following Standards:

o) |EEE Std 1628-2013, "IEEE Recommended Practoe for Delermining the Peak SpattalAveraged Specfic
Absorption Rate (SAR) in fhe Human Head from Wirsless Communations Devices: Measeremeant
Tachniques®, Jurie 2013

by |EC 622081, "Procadure o measure the Specific Absorpton Rate (SAR) fior hand-held devices used in close
preximity o the ear (frequency range of 300 MHz to 3 GHz)", February 2605

Methods Applied and Interpretation of Parameters:

s NORMzy.2 Assessed for E4ield polareation % =0 (1 < 900 MHz In TEM-ce#l, [ > 1800 MFlz: R22 wovequide),
MRy, z ara only intermediate valuas, i.a,, the uncertainties of NORM:xy.z dess not affect the £ field
urcerainty inside TEL (gee below CanvF),

+  NORM{Tx .2 = NORM: . * fragquenty responss (sea Fraguentcy Response Chart). Thes linestization &
Implermanted o DASY4 software versions later than 4.2, Tha uncerainty of the frequancy reaponse is included
i the stated uncertainty of Conuf

a  [CFx . DCF are numencsl lineanzatan parameters assessed basad on the data of power sweep with CyW
signal (no uncaitainty required), DCP does nol depend on frequency nor medis

+ FAR: PAR is the Peak to Average Ratio that = naot calibrated but determined based on the signal
iharacisnsfics

¢ Axyz Beyer Cuyz Duyr VRxyz A B G, Dare numernical imearization parameters assassed based an
the data of power sweep for specific modulation signal. The parameters do not depend on frequency noe
mmedia, VI is e masimumn calibration range expressed in RMS voltage across the diode

s Corvl and Boundary Effect Parameters: Assessed in flal phamom using E-lleld (or Temperaturs Transles
Standard fo T < 800 MHz) and Inside waveguide wsing analytical feld distibutons based on powel
mesagirements for { = 800 MHz, The same selups are ugsed for assessment of o pacamealers apglied for
bowndiary compensation (alpha, deptl) of which typical uncerainty valies are given, These parimelers are
umed in DASYS software to improve probe accuracy close to the boundary, The sensitivity in TSL cormesponds
lo MOSRMy 7 = Convl® whereby the uncertainty correspords to that ghven for ConvF. A frequency dependent
CionvF is used in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz io £ 100
MHz

»  Spherical isotropy (30 deviation o isolopy)in a feld of low gradients realized using a fal phantom
exposed by a patch anterma

= Sensor (ffset The sensor offset comesponds 1o the offset of virtual measurement centar from the prota lip
[on proba axis). Mo tolerance. requirerd

s Cornedctor Angle: The angle is assessed wsing the information gained by determining the MORMz (no
uncertainty requirad)

Cerbficate bo: EX3-3566 Febib Pags 2 i 14
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EX30W4 - GMN:AG6HE Fabeuany 27, 2015

Probe EX3DV4

SN:3568

Manufactured:  July 15, 2005
Calibrated; February 27, 2015

Calibrated for DASY/EASY Systems

{Mobe: non-compahble with DASYE systemt)
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EXIDV4- SME 356N February &7, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3568

Basic Calibration Parameters

Sanaor X Sensor Y Sensor £ Linc (k=2)
Naiem {pvivim) T 054 051 0.43 +10.1 %
DGR (mi® 093 101.3 o
Modulation Calibration Parameters
Uin Communication System Name A B c i) VR Une
08 | dBJuV | dB iy =2}
0 ("] ¥ | oo 0o 10 oon | 190 | 5%
¥ | op o | 1754
2| o0 ] 1.0 190.4
10072~ | 1EEE 802 11b Wikl 24 GHz (D553, 1 X | z64 5.7 66 | TET | WAS5 | 7%
CAB Mtips]
. ¥ | 2@ Bag 187 1372
| 298 fifl A 186 U7 R
10015 IEEE 82 11 WIFi 2.4 GHzr (DH555- X 1070 bo.3 pLr ] ] 1 | &A%
AR OFDM, & Mips)
Yo 105 63,3 4 18
Fd 1053 ga.3 2.3 | 13T
10059- | IEEE B02.1 10 WiFi 2.4 GHz {0558, 2 % | 280 66 68 | 412 | 1466 | 205%
CAR Mbps)
¥ am LT 19 1571
...... . | 306 | 691 | BB 1452
10060 | IEEE 802,110 Wi 2.4 GHz D555, 65 | % | =00 TO.6 A | 283 | 1PRE | 05%
GAR Mbps)
¥ | mag [k 24 8 14432
| 411 i 21 1267
0081~ | IEEE802 110 WIFi 24 GHz D555, 11 | ¥ | 387 TR 103 | 360 | 1301 | 07 %
CAR Mhips]
As 5.4 TBE 233 143%
2| ami e | o2 [ !
TOT1- | JEEE 802 11g Wi 2.4 GHz X | 1B | £95 | 3225 | BEs | 1357 | £35%
Al (DSSSAFDM, § Mbps)
¥ | om0 | BaA FrE) 1265
2| w58 | @03 225 1322
0072- | IEEE 80210 WIFI 240 GHz ¥ | o33 | ead 727 | WBZ | 1284 | fAE% |
GAB | (DSSSI0FTM, 12 Mops) LS =) | do o
¥ | wex | mE [ 233 148.0
I Wiz | t80 23 1284
7% | IEEE 802110 WiFi 2.4 GHe ¥ w30 | & 24 | B84 | 1851 | B35 %
GAE (DRSSOFDM, 18 Mips]
Y | I0.B3 T0F 2.0 1444
e Z | 14 0.0 #3 [ELE
10074 | EEE 802 11g WiFi 2.4 GHz £ 1074 103 234 1030 | 1456 | L38%
CAR (DESEH0FDM, 29 Mips)
¥ | 1072 7i19 240 1397 |
2| 1n4e | 7oD 234 1438
0075 | TEEE 602 11g WiF| 2.4 Gz x| 1083 | 708 | 23g | WIT | 1414 | @B |
| CAB | (DESSMF0M, 36 Mbps)
¥ | 10.7e 710 | s 134.7
2| s | oz | 238 133
Cenificans Mol EX3-3568_Fabls e 4 0l 14
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EXADVA- SN:A568 Fabruary 27, 2015
10076- | [EEE 802,110 WiF| 2.4 GHz x| 1078 | 704 | 238 | 098 | 383 | #1%
cAn (DSSSOFCHA 48 Mbps)

¥ | te73 | 70 | 248 1301 |
Z | 44 | voo | a0 1362
WOAT- | IEEE BUL1T1g WiH 4.4 liHa X | T07E | 7104 | 240 | 100 | 7380 | HA

CAB___| (DSSSIOFDM, 5 Mogs)

.70 .o 246 1202
140 Tl 239 1348 1
40 Br.7 204 &0 1241 T %

10844 IEEE 802 1 Tn {HT Greendiald, 13.5
CAB Mbps, BFSK}

.24 GEY 1.2 1425
9.495 BA.2 204 126.2 |
1036 681 0.7 845 1265 | £30% |

0116- | [EEE BO2.11n (HT Greenfiald, 31 Mops,
LCAB | NE-OAM)

¥

¥

x

f

z

X

v | e | 684 2.7 1472

Z | 1047 B85 M4 1274
W1e | [EEE 802410 IHT Greanlield, 135 M=, | x | 7031 AR 210 | 815 | 488 | 0%
CAB Eidl-TMAM]

b 032 &a.0 1.3 1452

£ 347 RR.2 204 1264 |
0AT7- FEEE HI2.11n [HT Mixed, 13.5 Mbpa, ' i 7.7 03 RO7 1244 +30%
CAB BRSK]

i M2 Y 1 23 460

Z 983 GE.1 L7 1211
10798- | IEEE G2 170 AT Mized, B Mbps, 16- | x | {050 | G&A | 208 | B53 | 1277 | 834
CAR AR

¥ 10,90 69,5 2148 1988

Z 40,50 6H.6 2132 1281
10118- IEEE 802190 (HT Mizad. 135 Mbps. 64- | x G.BE a7.7 4 a13 1240 *30%
CAR CAM]

¥ 1033 iz §] 23 1461

Z 4,96 G2 ] 12507

X

10193 | JEEE 602,110 [HT reenbekd, .5 Mhps, ug5 | 686 | 200 | aod | 1460 | 0%
BPSK)

CAB
Y | oBs g#.7 21.2 1564
T BO.0 213 146.8
101 94- |EEE 8021 1n {HT Greanfisdl, 30 Mbpe, ¥ 0,95 A5 k] a.12 14%.4 130 %
CAB TE-CIAM]
¥ | wes 4.7 2 1357.8
2 .95 8.9 212 145.1
19a- IEEE 802411 (HT Greenfiakt, 65 Mbps, X 10.06 a7 240 A.21 1444 250%
_CAB | 64-C5AN)
Y 008 18] iy 1387
F 0.0 69.0 1.3 1462
[[EETE IEEE 802 1 7r (HT Mimad_ 6.5 Mops, x .00 BA.5 i) 810 143.5 127%
CAR BPSK)
Y a2 a7 2132 132
_— 2| wuo &84 2 1447
10197- | IEEE B02 19n (HT Mixed, 38 6bps, 10- | x | 008 a8 e | 813 | 1945 | :m0%
CAR AM) =
Y .08 i) 212 1385
- 7 0,95 6.8 212 4.6
10108 | IEEE BOZ. 110 (HT Missd, 66 Mips, 65| % | 10,40 Go.E 1o | 827 | WA | 1E0%
CaR TAM) .
Y 10,06 ER.0 254 156,06
z | 110 BE0 | 214 145.7
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EXI0N- SN:355 Fabrugry 27, 2015
18- IEEE B2 110 (HT Mised, 7.2 Mips, x 078 G 2.8 a0 | 7| £2T%
CAB BPSK)

¥ .68 6.5 211 b2

z .81 G0.8 212 1434
10220- | IEEEROZAIn (HT Mised 423 Mbps, 16~ | x | 98¢ | e85 | one | 413 | 1425 | 27%
CAR AN

¥ a8 Ga7 212 1376

Z 4,85 itik:] 212 a4 8
10221- |EEE 602 19m (HT Misad, F2.2 Mops, 84~ | o | 1011 G4 210 477 | 143 | t30%
CAH AN)

Yo 1008 6.4 214 136

Z| 013 | s3n | 214 146.4
10222- | [EEE 802,170 (H Mixad, 15 Mbps, X | 1024 | ga7 | 29 | 806 | 1996 | 0%
AR BPSK)

¥ | 1024 6B 212 1450

2| am BE.0 M7 1247
10223 | IEBE B2 (HT Mized, 80 Mbps, 16+ | & | 10005 A1 208 A48 | 1265 | &33%
AR (BN

Yo 1082 59,5 217 1464

£ | 1040 fR .5 4 1278
10224 IEEE B02 11 {HT Miged, 150 Mbps, 64- | x| 1029 ARG k] BOB | 1482 ) #0%
AR A

- Yoo o0 | e8| zid 145
- 2 | Dngs 681 | 200 1251
10316 | [EEE BOZ 110 WiFi 2.4 GHz D555, 1 X 2584 054 164 1.7 HER | V%
AME Mbpes, Gipe duly oycla)

¥ | 2o . 1.8 1423

< 2| 308 | mz [ o4 149.1
10316- |[EEE BOZ. 114 WiFi 2.4 GHz [ERP- ¥ | 100z £4.5 210 836 | 1995 | #80%
MAB COFDRE, & Mbps. Gips duty cwcle)

Y .83 1 2.3 135.2
| Z | 108 | 688 | M4 1420
10415- IEEE 802 1 1h Wik 2.8 GHz (D555, 1 % 246 %) 164 154 146 11 107 %
MAA Mibipes. S8pc duty cyde)
I ¥ | Hod i 18,2 1418 :
z | 2u0 .4 14,0 146 4
10416- | IEEE B0Z. 11g WFI 2.4 GHz [ERP- % | mo0 | &8 | w06 | 823 | 19RE | &0
AR DFLI, & Mips, 99pc duly cycle]
- Y | B84 £3.5 .2 135.4
Z | oms | A7 | P12 1408
104 18- IEEE &02.11g Wi 2.4 GHz [D535- X 9.79 8.3 R Bra | 1384 | 22T%
A CFDM, & Mbpa, P0ps duly cycld. Loy
preamble)
¥ | o 685 242 1353
o z2| ar | ee | 214 1304
f418- |EEE &02,119 Wik 2.4 GHz {DB55- e A6 A8 LR 819 | 400 | £27%
Ad OFDIN, 6 Mops, 9992 duly cycle, Shor
peaanibuie)
| ¥ BBz it i 213 1356
| N FRIETT B8.7 | z2 113
10423 [EEE B2 1 (HT Gresnfiaid, 72 Mbps, | o | 1044 aa.6 1.4 A.32 1435 #30%
A BPSK) :
¥l s iR Pl 1384
£ | 042 1R Pl 5.2
10423- | IEEE BOZ. 110 (HT Gsenfokd, 43,3 X wm | &sa H3 | 247 | 1441 | #A0%
AAL Mbipes, 1E-CWAN) —
i 6.0 215 135
£ | 1623 izl 215 1456
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CRADVE— S 00N February 27. 2015
10424 | [EEE 802410 (HT Grewnliohl, 722 % | AT A 711 &40 | 1428 | L3a%
AR, Mbps, Bl-CAN) ;

Y 1012 Ba0 215 13748
=—— 2| 1018 | @1 | A5 1445
10425 IEEE 82110 (HT Greenfield, 15 Mops, X 2z | esn G 8§41 1233 | £230%
Ay BFSK)
Y Wy | Bhs .7 _1-"?-2

~ | 1wz | a4 #1.0 126.5
10420 | IEEE 802,770 (AT Greenlight, 90 MBps, | X | 1028 | 631 | 207 | 845 | 1246 | f30%
Ay 16-08M)

- ¥ | 174 | eas | 27 145.3 —

z | 3 | eas | 214 BT
10427 IEEE BOZ19n (HT Greentield. 150 Mbps. | % 1024 _'Eg,ﬂ w7 [FT] 125 1 +39%
) Ed-C1 Ak
¥ 1071 A0.4 1A M85
Z | w31 | 685 | 241 17 6

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mulliphed by the coverage factor k=2, which for a normal distribulion correspands to a coverage
prababilly of approximately 95%:.

* T uneertaintes of Norm ¥, Z do ik affeet the £ feld uncenainty nsds THL (e Pages B ad 8)

I" Mumesical lnesrizalion parameter, uncermEnty nok rouimd,

“Umeenainy b it Leng ihe mas. feviodnn frim nasr respenes apphing ractongular digibution and & expessed fot the squere of Ihe
] vl
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3568

Calibration Parameter Determinad in Head Tissue Simulating Media

1 [MHz) © Pu'ﬂ:':]:lth“;y' Em{”&lﬁfﬂ i ConvF X | ComF Y | ConvFZ | Alpha® | Tnﬁr_ﬁﬁ
15 523 0.7% 026 | 1026 | 1026 | 000 | 100 | $133%
00| 453 0.87 957 | 857 | G57 | 042 | 100 | £133%
450 | 435 0.87 882 | BP2 | sg2 | 047 | 23 | +133%
750 4149 0.69 848 | B48 | 848 | 031 | 101 | $120%
400 415 047 826 | B28 | B26 | 038 | DAT | £120%
as0 | a2 | qm | em | &m | em | ow | oss | s120%

¥ Friequenty validily zbove 300 Mz af £ 100 MHe erly spplia for [I85Y 6.2 eni bigher [see Page 2), elss { i aeebiicted 1o & 50 MHz The
uincerlznty @ the B35 of the ComE uncerainty ot calibration frequency and the uncerainty 21 ihe indieated Traguaney band. Freguency walidiy
Delow 300 Wiz in & 10, 2640, 50 and T} MU fr SrovF assessmenesat 3, 64, 128 150 and 230 MHz respeclively, Abive 5 GHE freqiency
ity can b emtanded 10t 110 MHz

" M Fequircies below 3 GH2. the valdily o lsse paramaners oand o con De tssd 1 + T0% if B compansstion formua = appledts
rneasured SAR vahies, A lisquencies sbowe 3 GMz, (he vobdty of tissue pammeters {z ond o} s mstricted o £ 5%, The ungeraieky & the BS5 of
il GonF uncadaiy o indiceted Baget Basus parameters,

o A Cepith ara detrminad dudng cabbratan, SPEAG wantrit ket e ramaning dmdatian due ta the boundary affect after compersatian s
alwiya 1ess than £ 1% o Irouincies below 3 GHz and belrs 4 2% fof freguencies babween 146 GiHz at any dstance e tan half Se poos b
cllameatir frir {he Bouncary
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B0 ShAGGR February 27, 2093

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3568

Calibration Parameter Determined in Body Tissue Simulating Media

Relativa Ganductivity Depth™ | Umcl |
FiMHz)" | Permittivity " [$im) " ComvFX | ComvFY | ComFZ | Mipha® | (mm) fh=g}

150 15 0.80 1006 | 1008 | 1008 | 000 | 100 | +133% |
a00 582 0.32 11.07 1107 1107 0.08 1.00 +133 %
&5 56,7 i) B3 803 B.O3 00 | too | #133% |
750 555 (.96 8.33 833 833 | 033 | 089 | 2120%.
800 550 | i0s B.09 £.08 .08 030 [ 109 | +920%
2450 527 195 663 | B8 | 6as 080 | 050 | +920%

i Fresusniy yatiditg abaod 00 MHZ of = 100 MHz anly spplias for DAY w4 ad lighat {soe Pagie 2, ale 1 i nesticled bo 2 50 MHz Tha
wncerpnty ta the F55 af ha Com® uncertainty o calibrahon fequenay and the unceramty for 1he Fuicaned iraquancy bant. Frecuenty vakdiy
Blow 300 MHz i5 £ 10, 25 40, %0 and 70 MHz far Corré® mpseseenenis af 30, 68, 1200 150 and 230 WHe restsclively, Alove 5 GHE gquanny
wailchty can ba sxtenced to & 110 Mz

"l recuisiss beliw 3 Gz, e valoly of tssul paramelirs & prd o) can be retaed o = 10% 1 liquid compemsation foma i apaied o
measured SAR valies, M1 regoencies atove 3 Gz, lhe valiciy o basus paramebe (s a0 of & oslricied b £ 5%, The uncadainny i the RES of
tha ComF urcerdamty for mdicated tangel Beous paramilens,

% AlphalDogth ar delermined during calibration. SPESS warrants thal e raralning deasbon dus i the baurdary afiscs aftar camparaation (s
atways ess than 1% for requendes below 30HE and bslore + 2% Tor frequenciss hebween 3-6 8Hz a8 any desance kaiger than half the prabe lin
diameter from (e bourdary,
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EXa0vE- 5M:3068 Fabniary 27,2015

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

Fregusncy response [nafma]lzed'}
L?
ke
i
¢
-
T

i 1 i 11 1 i I 11 ] 1 1
i | ! 1
0 500 1000 1500 2000 2500 3000
 [MHz]

Uncertainty of Frequency Respanse of E-field: £ 5.3% (k=2)

Cardicate Mo: EX3-3568 Febis Page 10 of 14

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 46 of 68



FCC ID: AZ489FT7075 / IC: 109U-89FT7075 Report ID: P2790-EME-00003

EX30V4- SM:356E February 27, 015

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM =1800 MHz R22
e ":. 'Iu:_ o4 oo, on ¥ :-,Irll-; b4 nlu " os

L]
= .

Ted x Tal X ¥

E ; -8y i : : : !
E Lll,l-i -:_—t 4' 4=4 LI ¢- - h!_ . i- F.?—-::—u: -.|u—l—'§l‘:l." !-'I Rl o = ;'_'_'!;_ ” : 1
05) Bassasa i o =4
W Ll | Lol I Ll 1 : 1 L | 1 = - | I | ] |
|Jj|_| -1 =0 l.JI 100 Iiﬂ
ReA [
| # |
|(ﬂ'ﬁ|-u zt[m'lﬂz mdﬁh-z ;-gmlmz
Uncertainty of Azial Isotropy Assessment: £ 0.5% (k=2)
Catificabe Mo: EX3-3568_Fab15 Page 11 of 14
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EX30W4- SN-3568 February 27, 2015

Dynamic Range f(SAReaq)
(TEM cell , feva™ 1900 MHz)

2

Input Swgnal [uv]

i il 1

102 102 101

L

SAR [mWicm3)]
-

ngt compansatoc! compensated

Uncertainty of Linearity Assessment; * 0.6% (k=2)

Gartificate Mo EX3-3668_Fab1 Page 12 of 14
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EXI0Na= SN 356R Febinuary 27, 2015

Conversion Factor Assessment

f= 900 MHz, WGLS RS (H_convF) f= 2450 MHz WGLS R22 (H_canwF)
£
Fi
I #
s
13 {
'_ID-. -"|‘ 1]
I L.
P = a0
A ) \
' H
e '“
us:' fi
an: ? I | [ I BRI L M | -I = i
] in B B o [ o 4 L -1 » B i} L1 i
1inn| HEL
1 1] ] & ]
#vivH R praiice TRt
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
ﬁ -
E ;
<10 <08 06 -04 02 00 02 04 0B OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (ke2)
Cartilieata Mo FX3-35R8 FRhiR Paan 19 af 14
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EXA0YY- SN 3558

Report ID: P2790-EME-00003

Feebiany 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3568

Other Probe Parameters
Sansor Arrangament Triangular
Connector Angle (°) -110.5
Mechanical Surface Detection Mode anabled
‘Opfical Surface Detection Mode " dsatied
Probe Cverall Lengin A7 mm
‘Probe Body Diameter 10 mm
Tip Length 5 mim
Tip Diarmeter 2.5 mm
Probi Tip o Sansor X Calibration Poinl 1 im
Prabie Tio 1o Sensor ¥ Calibraton Point 1 mm
Frabe Tipto 53{:5{; fﬂallbraunn Fart Tmm
Recommended Measurement Distance from Surface 14mm

Carfificate ho; EXI-3560 Febi
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Appendix C
Dipole Calibration Certificates
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g;’bfstj;'; L;bumtm‘y of E@'ﬂ_&_ §  Schwsizerischor Kalibrierdienst

i ' i Service sulase d'éts
Engineering AG T c !;wu: El.l':::-u el I‘::lr‘:;i.::

Fearphaussirasse 43, 5004 Zurich, Switzerand i"‘ﬂ.ﬁ*‘; S Swiss Callbration Sorvice

Acciedited by the Swizs Aecredilghion Sarvice [SAS)
The Swiss focrodiation Service is ane of the signatories 1o hs EA
Mubtilataral Agresment for the recognition of calibration cerGficates

ciemt  Motorola Solutions MY
CALIBRATION CERTIFICATE

Arereditation Mo SCS 0108

Cartificate Mo: D900V2-14025 Mar15

Ol DA00V2 - SN:1d025

Ciafibraticn procedimds) QA CAL-D5 va

Calibration procedure for dipole validation kits above 700 MHz

Callbration das: March 20, 2015

Thig ciliceation carliicete sorumants fe tacestilily o wtions siandards, wiich realize the physical units & measuramens (S}
Thie ineaautements wr ha areedainies with eonfidence probabilily an given on fha fallpwing pages and are part of the canficate.

Al cabbinations fave been conducies in the closed iabormoey facility: snviranenent tainparature (22 £ 3970 and Frurniciby = T

Catbratan Equipmant uged IMETE ailical for cethration)

i calibration cantificali shall not ba reprodisad sxisp inul st sl sgiproval of Hle |abonalony

P S

ek

Pritary Stareiards it Cal Dwie {Conificate o, ) Sohaduled Callatiorn
Poweer meter EPM-4424 BEIFIE070, OF-0et-14 (Mo 21702000 Gl 15

Penbiir sansar HF Bag1 4 UIBHTE TS O7-Ccl-14 (Ko, #1 702020/ 15

Fowar sanzor HP 481 & W4 HoEEa 7 OF-Crfe 14 (e 217-02021) 6115

Fataranca 20 dH Allsusior S EOSE [20K) 03-Apr-14 [Ma. 217-015718) Api-15
Type-Mmazmaleh combination Sy 50472 7 0Ga2T Od-Apr-14 (Mo, 24 7-01924) A5

Tiatenards Probe ESHN 8N: 3205 FDec-14 (Mo, ES3-3205_ Dac14) Dieg-15

DAE4 SN 601 PB-Aug-14 (No. DAEA-GN_ Aug14) Aug-15

Socandarny Standards H Chock Dat i Fouse] Behaduad Chek

AF geneator RS SWT08 100005 -ALig -89 Tin house checke Trgs 13) Inhouse cheok: Q18
Mistwark Anialyzee HP 87556 LIEAFI0060S 54208 18-0ck-01 {in houss check O0i-14} I hwisa: chieck; Dci-15

arne Furlivel Earatura

Caillated by Ieras Exoul Laieratiiry Tachricion ,7 E M
Appeoved by, Katid Pokowic Tathnical Manager e

=

Isauied: Mandh 20, 2015

Carificate No: BO00V2-18025_ Maris
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Eeeghaussirasse 43, 004 Zurich, Switzerand

3 Gohwalreracher Kalibrierdjanst

C Service suisso d'étalonnage
Servizio svizzern df taratiea

5 Swiss Callbration Servico

Accrediter] Uy 1he Swiss Acerediation Serice (SA%) Accredilation Ne: SCS 0108
The Swiss Accreditation Service |s one of the signatories to the EA
Multilmaral Agreamant for tha recognitien of calibrition certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specilic Absorption Rate (SAR] in the Human Head fraom Wirelass
Communicalions Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held
davices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Condilions: Further details are available from the Validation Repaott at the end
of the certificate. All figures stated in the cetificate 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
moasurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

* Electrical Delay: One-way delay between tha SMA connector and the antenna feed paint,
No uncerfainty required,

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

+ 5AR for nominal TSL parameters: The measurad TSL parameters are used lo caleulate the
nominal SAR result

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution eorresponds to a coverage
probability of approximately 95%.

Ceartificata Mo DE0MVE-14025_Marl s Page 2B
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Report ID: P2790-EME-00003

Measurement Conditions
DASY system confiquration, as far as not given on page 1
DASY Version DASYS Vaz e
Extrapolation Advanced Extrapolation
Pharem Medular Flat Phansom
Distance Dipole Center - TSL 15 mm with Spaces
Zoom Scan Resolution i, dy, dz = & mm
Fraquency A00 WHz + 1 MHz
Head TSL parameters
The following parameters and ealoulations were appled
Temperature Parmittivity Conductivity
“H_uminal Head TSL parameters 220G 415 087 mhoim
Measured Head TSL parameters (Z20:02C 405 6% .54 mhofm + B %
Head TSL temperaturs changs during test <08 - -
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAH measured 250 mW input power 2.61 Wiky
BAH for nominal Head TSL parameters narmanzed o TW 0.6 Wik + 17.0 % (k=2)
'saR averaged over 10 em” (10 g) ol Hoad TSL eendilion
SAR measurad 250 mWY mpul power 1.68 Wikg
SAR for nomeénal Head TSL pamamoiors normalized 1o W B.82 Wik = 16,5 % (k=2)
Body TSL parameters
Tha Tollewing parametens and cabculations were apphied,
Temperature Permittivity Cenductivity
Maminal Bedy TSL paramelers 220 55.0 1.05 mho'm
Measured Body TSL parameiers (P2o02) T F454 6 % 1,04 it = 6 %
Body TSL temperature change during test 205G - —_
SAR result with Body TSL
SAR averaged over 1 em” {1 g} of Body TSL Condition
SAR measuned 250 mWW mpul power 2,68 Wiy
EAH for nominal Body TEL paramatars normalized o 1W 10.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Body TSL condifion
SARH measumed 250 mW input powar 174 Wik
SAR tod nominal Body TSL parametors rerrrlized fo VW 6.99 Wikg = 16.5 % (ka2)

Carificats Mo, DO00Y2-1d025_Marl s Page 3 ol &
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, franeformed 1o feed poini G1A44-800
Returmn Loss -22008

Antenna Parameters with Body TSL

Impedance, irenstormed 0 feed point AT20-BO0
Retumn Loss -20.4 48

General Antenna Parameters and Design

| Elecineal Dafay (one direction) | 1.399 s

After iong term use with 100W cadiated power, only a slight wérming of the dipale near the feedpoint can be messured,

The dipols is made of standard semirigid coaxial cable; The centar conductor of the teeding line 1= direclly connectad to the
sacund arm of the dipsla. The antanna is therefars shot-circuited for DG-signals. On some of the dipoles, small and caps
are sdded 1o (he: dipcde arms in order o impreve malching when loaded according 1o the posilion as explained in the
"Mesguraiman Conditions" paragraph. Tha SAR data are not affected by this change. The dwerall dipole length is sl
according tothe Standard,

Mo excessive inde musl be applied to the dipols ams, because they might bend o7 he sokderad connections near e
Teadpoint may be damaged,

Additional EUT Data

Marutactured by SPEAG
Marnufactured on Fehouary 08, 2005
Cerlificata Mo CE00V2-14025_Maris Fage 4 of &
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DASY5 Validation Report for Head TSL

Date: 19.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz: Type: DM0OY2: Serial: DYOV2 - SN: 1d025

Communication System: U1D 0 - CW; Frequency: 900 MHz

Medium purameters used: f =900 MHz; o =094 8/m; & = 40.5; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEAEC/ANSE 063.19-201 )

DASY 32 Configurstion:
«  Probe: ES3DV3 - SN3205; ConvF(5.94, 5.94, 3.94); Calibeaned: 30.12.2014;
»  Sensor-Surface: Jmin (Mechanical Surface Detection)
+  Electronies: DAE4 Sndl)|; Calibrated: 18.08.2014
»  Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001
¢ DASYS2 SLER(1222) SEMCAD X 146100733 1)

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

Reference Walue = 58,88 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.92 Wike

SAR(I g) = 2.61 Wikg: SAR(10 g) = 168 Wike

Maximum value of SAR (measured) = 3.06 Wike

"

A

€k

7.8

A0

12 &

0 dB = 3.06 Wike =4.86 dBW/kg
Ceilicate Mo: DIOCVE-14025_Mar1s Page 5ol 8
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Impedance Measurement Plot for Head TSL

1R Mer 2045 17:i@145
EHO =44 1w Fs D 5LHB e ~7.8787 ¢ 22,486 pF J00, B G HHz

D&l

be f AT 1'51

|
|
Mig |- - ' ! 5 | ¥ —-—:— 4 4 -
GTART 708,000 808 HHz ' y 5TOF 1 100.000 088 HHy
Cerlificale No: D900V2-1d025_Mart5s Page 6 of 8
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DASYS Validation Report for Body TSL

Date: 20,03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: DY00V2; Serial: DODOV2 - SN: 14025

Communication System: UID () - CW; Frequency: 900 MHz

Medium parameiers wsed: f = 900 MHz; 6 = 1.04 S/m: ¢, = 54.5: p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST C63,19-201 1)

DASYS2 Configuration;
»  Probe; ES3DV3 - SN3205; ConvF(5.95, 5,95, 5.95): Calibrated: 30.02.2014;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 18.08.2014
*  Phantom: Flat Phantom 4.9L; Type: QDOOOPA9AA; Serial: 1001
» DASY5Z 52.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=3mm

Reference Value = 56.85 Vim; Power Drifi = -0.01 dB

Peak SAR (extrapolated) = 3,97 Wiks

SAR(1 g) = 2.68 W/kg: SAR(10 g) = 1.74 Wikg

Maximum value of SAR (measured) = 3.14 Wikg

-4.00
-h.00

-10.00

0dB =3.14 Wikg =497 dBW/ks

Cerificate No: D200V2-14025_Mar15 Page 7of 8
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Impedance Measurement Plot for Body TSL

13 Mar 2815 1@U6E238
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R
Cﬂllhralinn L&hm‘ﬂw of #_t:{:/if?, s Schweizrischar Kalshriardianst
Schrmid & E’Eﬂl’lﬂ!’ m ¢ Service suisse d'dtalendage
Engineering AG i Servitlo svizzera di taratura
Zeughaussirasse 43, 0004 Zurich, Switzarland N S Swiss Calibration Sorvics
g u||-|'|"'
fetradited by i Bwiss Accredtabion Bendca (SAS) Acesaditation Mo.. SCS 0108

Thir Swiss Accreditation Servics is one of the signatories to the EA
Multilateral Agraemont fer ihe recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measred

Calibration is Performed According to the Following Standards:

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

b) 1EC 82209-1, "Procedure to measure the Specific Absorption Rate {SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) KDB 865664, "SAR Measurement Reguirements for 100 MHz to & GHz"

Additional Documentation:
d) DASYS System Handbook

Methods Applied and Interpretation of Parameters:

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

»  Antenna Parameters with TSL. The dipale 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,

# Fead Poinl Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connactor to the feed point. The Return Loss ensures low
reflected power. No uncerdainty reguired,

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerlainly required.

»  SAR measured: SAR measured at the stated antenna input power,

s SAR normmalized; SAR as measured, normalized to an input power of 1 W at the antenna
conneclar,

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

The reported uncertainty of measuremeant is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a covarage
probability of approximately 95%.

Catifcale No; D245002-T8Y_Mar15 Page 2of 8
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Measurement Conditions
DASY systari configuration, as far as not glven on paga 1.
DASY Version DASYS V528
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
'-_I-uum Scan Resolution dx. dy, dz = 5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameders and caloulahons were applied,
Temperature Permittivity Conductivity
HWominal Head TSL parameters 2200C aa.z 1.80 mha/m
Measured Head TSL parameters {2004 0.2) G FTHEE% ; 1.83 mhafm = 5%
Head TSL temperature change during test =05 —
SAR result with Head TSL
SAR averagod over 1 cm” (1 g) of Head TSL Condition
SAH measumd 250 mW input power 133 Wikg
SAR lor normiinal Head TSL paramaters rorrmalized to 1W 52.3 Wikg & 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Hesd TSL condition
SAR measurad 250 mW input power B.16 Wikg
SAR for nominal Head TSL paramaters normalized to 1\W 24.4 Wikg + 16.5 % (k=2)
Body TSL parameters
The fallowing paramaters and calculations ware applisd
Temperature Parmiitivity Conductivity
MNominal Body TSL parameters 230°0 527 1,95 mhodm
Measured Body TSL paramelers (Z20=00"C S0B=6% 207 mhw:;;:: B %
Body TSL temperature change duning test =0E5C —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Conditicn
SAR maasurad B0 T IR power 13.3 Wikg
SAR for nominal Body TSL parameless normalized o 1W 1.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Body TSL condition
SAR maaaured 250.mW inpul powst .15 Wikg
SAR for nominal Body TEL paramaters normalized to 1W 24.2 Wikg = 16.5 % (k=2)

Cerificate No: D2450Y2-781_Marls
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Appendix (Additional assessments ouiside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadanes, trarstormed o lesd pont TR, B

Haturn Loss 28.2dB

Antenna Parameters with Body TSL

impadance, ransicrmed to feed poit 49.941+ 3.2 0
Aeturn Loss -300dB

General Antenna Parameters and Design

I Blactrical Delay (one diraction) | 1.185 08

Aftar |ong lorm Use with 100W radiated power, onby a slight warming of the dipols near the leedpaini dan be measured

The dipole is mads of standard semingid cofial cable, The centar conducion of the fesding ling is directy connected 1o the
second arm of the dipole. The antenna is thereforg shorl-gircuited for DC-signals. On some of the dipoles, small end caps
are: aideied B0 the dipoli ams in order fo arprove matohing when loaded acconding o The posliion as explainad in tha
*Measurmment Condifions” paragraph. The SAR data are not affectad by this change. The overall dipole langth is =t
acoording to the Standard.

Mo excessive lorce muat be appbed o the doode arms, because hey mighl bend or the soldered connections near the

feedpaing may be damaged,
Additional EUT Data
Manufaciured by SPEAG
Manutactured on May 06, 2005
Cartificate Mo: D245002-7B1_Marib Page 4 of B
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DASYS Validation Report for Head TSL

Bate: 200032015
Test Laboratory: SPEAG, Zurich, Swirzerdand
DUT: Dipole 2450 MHz: Type: D2450%2; Serial: D2450V2 - SN:781

Communication System: UTD 0 - CW; Frequency: 2450 MHz
Medinm paramelers used: = 2430 MHz; o = 183 $/m; 5= 37.8; p = 1000 I:'.gu"m1
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAECYANST CA3.19-2011)
DASYS2 Configurition:
= Frobe: ES3DV3 - SN3205; ConvFi4.54, 4,54, 4.54); Calibrated: 30.12.2014:
s Sensor-Surface: Jmm (Mechanical Surface Deteciion)
«  Electromicy: [DAE4 Sn601; Calibrated: 18.08.2014
+  Phantotr: Flat Phantom 5.0 {front); Type: QDOOOP30AN; Serial: 1001
DASY32 52:8.8(1222); SEMCAD X |4.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mmv/Zoom Scan (7x7x7WCube 0
Measurement grid: dx=Somm; dy=3mm, dz=5mm

Reference Value = 101.2 Vim: Power Drift = 0001 dB

Peuk SAR (extrupolated) = 279 Wikg

SAR( gh= 133 Wikg: SAR(IO0 g) = 6.16 Wikg

Maximum value of SAR imeasared) = 17.4 Wikg

el
1440

mmn

i

0B =174 Wikg = 12.41 dBWikg

Cardtificate No: D24R0VE-TEL_Maris Page & of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: 19.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MIIz; Type: D2450V2; Serial: D2450¥2 - SN:781

Cormmunication Systeny; UID O - CW; Frequency: 2450 MHz

Medium parameters used: £ = 2450 MHz; o= 2,02 8/m; & = 50.8, p= 1000 kg/m’
Phantom section: Flal Section

Measurcment Standard: DASY S (IEEEAMEC/ANST Co3.19-201 1)

DASYS2 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4,320 Calibrated: 30122014,
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics: DAES Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (hack); Tvpe; QDOBOPS0AA; Scral; 1002
» DASYS2 52.8.8(1222); SEMCAD X 146 107331}

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=5mm, dy=3uur, dz=5mun

Referencd Valie = 95,66 Vim: Power Drift = 0,07 dB

Peak SAR {extrapolated) = 28.0 Wikg

SAR( gh = 13.3 Wike; SARI0 2) = 6.15 Wik

Mugimum vilue of SAR (measured) = 174 Wike

i

Ltn

24

UdB =174 Wikeg = 1241 dBW/kg

Cemdicata No: D24R0V2-TA1_Mar15 Page ol &
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Impedance Measurement Plot for Body TSL
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Dipole Data

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

Dipole D900V2 (serial number 1d025) and D2450V2 (serial number 781) do not exceed annual

calibration date, therefore further justification and validation for impedance and return loss are not
required.
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