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Report Author: Tan CheeChin (EME Section Manager)
Date/s Tested: 01/03/14-03/26/14
Manufacturer/Location: Motorola Solutions Inc., Penang
Sector/Group/Div.: EMS

Date submitted for test: ~ 12/05/13

DUT Description: Handheld Portable

MTP3100 800MHz LKP CLR ROM
MTP3250 800MHz FKP GPS/BT CLR ROM

Test TX mode(s): TDMA (PTT); CW (Bluetooth)

Max. Power output: 2.0W (800 band), 4.62 mW (Bluetooth)

Nominal Power: 1.8W (800 band), 2.0 mW (Bluetooth)

Tx Frequency Bands: 806 -870 MHz, 2.402 - 2.48GHz Bluetooth

Signaling type: TDMA & PI/4DQPSK ; FHSS (Bluetooth)

Model(s) Tested: PMUF1620A, PMUF1619A

Model(s) Certified: PMUF1620A(H61UCF6TZ1AN), PMUF1619A(H63UCH6TZ7AN)
Serial Number(s): 409TNZ0019

Classification: Occupational/Controlled

FCC ID: AZABIFT5868; 809-824MHz, 854-869MHz; 2402-2480MHz
IC: 109U-89FT5868; 806-824MHz, 851-869MHz; 2402-2480MHz

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 47 CFR 2.1093(d). 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 3.0 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.

by N 2 .
DigaraM pkhs.
sl V\/(iﬁ” w Deanna

Deanna Zakharia  Zakhari
EME Lab Senior Resource Manager,
Laboratory Director
Approval Date: 3/24/2015
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1.0 Introduction

Report ID: SR11933 & SR11932

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number PMUF1620A. This device is classified as

Occupational/Controlled.

2.0 FCC SAR Summary

TABLE 1
Max Calc at Body Max Calc at Face Max Calc at Head
Equipment Frequency (W/Kg) (W/Kg) (W/Kg)
Class band (MHz)
1g-SAR 10g-SAR 1g-SAR 10g-SAR 1g-SAR | 10g-SAR
809-824MHz 6.07 4.50 0.25 0.18 1.77 1.27
TNF
854-869MHz 6.37 4.65 0.28 0.21 1.49 1.08
*DSS 2402-2480 NA NA NA NA NA NA
*Simultaneous Results NA NA NA NA NA NA

*Results not required per KDB

3.0 Abbreviations / Definitions

CNR: Calibration Not Required
EME: Electromagnetic Energy

CW: Continuous Wave
DUT: Device Under Test

BT: Bluetooth
FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation
NA: Not Applicable
PTT: Push to Talk

TDMA: Time Division Multiple Access
SAR: Specific Absorption Rate
MSPD: Multi Slot Packed Data
SSPD: Single Slot Packet Data
DPSK: Differential Phase-Shift Keying
DSP: Digital Signal Processor
PI/4ADQPSK: I1/4 Differential Quadrature Phase Shift Keying

LKP: Limited Keypad

FKP: Full Keypad
TNF: Licensed Non-Broadcast Transmitter Held to Face

DSS: Spread Spectrum Transmitter

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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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 (2009), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

Australian Communications Authority Radio communications (Electromagnetic Radiation -
Human Exposure) Standard (2003)

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).

(* )The IEC62209-1 and IEEE 1528 are applicable for hand-held devices used in close
proximity to the ear only.
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5.0

6.0

FCC KDB - 648474 D04 SAR Evaluation Consideration For wireless Handset vO1r02
(12/04/2013)

FCC KDB — 643646 D01 SAR Test for PTT Radios vO1r01 (04/04/2011)

FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03 (02/07/2014)
D02 RF Exposure Reporting vO1r01 (02/07/2014)

FCC KDB — 447498 D01 General RF Exposure Guidance v05r02 (02/07/2014)

SAR Limits
TABLE 2
SAR (W/Kg)
EXPOSURE LIMITS (General Population / (Occupational /
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

Description of Device Under Test (DUT)

These portable devices model PMUF1620A & PMUF1619A operate in dispatch and phone
modes. It uses two digital technologies: PI/4DQPSK and Time Division Multiple Access
(TDMA).

PI/ADQPSK is a modulation technique that transmits information by altering the phase of
the radio frequency (RF) signal. Data is converted into complex symbols, which alter the RF
signal and transmit the information. When the signal is received, the change in phase is
converted back into symbols and then into the original data. The system can accommodate
4-voice channels in the standard 25 kHz channel as used in the two-way radio. Time
Division Multiple Access (TDMA) is used to allocate portions of the RF signal by dividing
time into four slots, one for each unit. 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 in time-slot lengths of 15 milliseconds and frame lengths of
60 milliseconds.

The TDMA technique requires sophisticated algorithms and a digital signal processor (DSP)
to perform voice compressions/decompressions and RF modulation/demodulation. The
radios can be used by transmitting Multi Slot Packed Data (MSPD) with 6:9 (66.67%) duty
cycle and Single Slot Packed Data (SSPD) with 1:4.55 (22%) duty cycle at maximum
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transmit power. The radios can operate in data mode with and without the data cable
attached.

The device of model PMUF1619A also incorporates a Class 1 Bluetooth device which is a
Frequency Hopping Spread Spectrum (FHSS) technology. The Bluetooth radio modem is
used to wireless link audio accessories. The maximum actual transmission duty cycle is
imposed by the Bluetooth standard. The maximum duty cycle for BT is 77%. Simultaneous
transmission can occur between the BT and primary transmitter. Refer to section 14.0
Simultaneous Transmission Exclusion.

These models represented under this filing utilizes removeable antennas and an internal
fixed antenna (Bluetooth) capable of transmitting in the 809-824MHz & 854-869MHz and
2.402-2.480 GHz (Bluetooth) bands respectively. The nominal output powers are 1.8 W
with maximum output powers of 2.0 W (800 band). The nominal BT output power is
2.0mW and maximum output power is 4.62 mW as defined by upper limit of the production
line final test station.

The intended operating positions are “against the head” in phone mode, “in front of the
face” in PTT mode with the DUT at least 1 inch from the mouth, and “against the body” in
data, phone or PTT mode by means of the offered bodyworn accessories. Body worn audio
and PTT operation is accomplished by means of optional remote accessoriesthat are
connected to the radio. Operation at the body without an audio accessory attached is possible
by means of BT accessories.

7.0 Optional Accessories and Test Criteria

These devices are offered with optional accessories. All accessories were individually
evaluated during the test plan creation to determine if testing was required per the guidelines
outlined in “SAR Test Reduction Considerations for Occupational PTT Radios” FCC KDB
643646 and KDB 447498 General RF Exposure Guidances to assess compliance of this
device. The following sections identify the test criteria and details for each accessory
category. Refer to Exhibit 7B for antenna separation distances.

7.1 Antennas

There are two removable antennas and one BT internal antenna offered for this
product. The table below lists their descriptions.

TABLE 3
Antenna Models Description Selected for test Tested
Whip, Tetra, GPS 806-870MHz GPS (1575.42
MHz)

85012070001 1/2 wave, 7cm, +1dBd Yes Yes
Stubby, Tetra, GPS 806-870MHz GPS
(1575.42 MHz)
85012069001 1/2 wave, 3.7cm, +0.5dBd Yes Yes
PIFA Antenna 2.4 - 2.5GHz
0104042J37 1/4 wave, 3cm, 0dBd *No *No
* Refer to sections 13.8 and 14.0 for low power exclusion and simulataneous Tx for antennas not tested.
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7.2 Batteries
There are two batteries offered for this product. The table below lists its description.
TABLE 4
lli’?(ﬁle:l}s’ Description szlre:::? Tested Comments
NNTN8020A | Battery STD Li-ion capacity 1650mAh Min 1700mAh Typical Yes Yes
NNTN8023B | Battery STD Li-ion capacity 2150mAh Min 2200mAh Typical Yes Yes
7.3 Body worn Accessories
All body worn accessories were considered. The table below lists the body worn
accessories, and body worn accessory descriptions.
TABLE 5
Bﬁi(ﬁ;}:n Description szlre:::? Tested Comments
Hard Leather Case with 3 inch Swivel
Belt Loop - full keypad and limited
PMLNS5885B  |keypad Yes Yes
PMLN5887B |Soft Leather Case 3 SWL Belt Loop Yes Yes
Tested with PMLN5004B and
PMLNS5890B |Soft Leather Pouch use w/ P.J. STUD Yes Yes GMDNO386A
HLN9714A |Large Belt clip 2.5 inch Yes Yes
PMLN5616B |Short Belt clip 2 inch Yes Yes
Modified Shoulder wearing device Lon
PMLN5004B lever ¢ ¢ Yes Yes Tested with Peter Jones docks
HLN6602A |Universal Chest Pack Yes Yes
Break-a-Way Chest Pack with Radio
RLN4570A |Holder Yes Yes
RLN4815A |RadioPak Radio Utility Case Yes Yes
Tested with PMLN5885B and
NTN5243A |Shoulder strap for carry case Yes Yes PMLN5887B w/o belt loop
Peter Jones Klick Fast Sew on Dock,
GMDNO0386A |Dock 06 Yes Yes Tested with PMLN5004B
GMDNO0445AA |Peter Jones RSM Tag Yes Yes Tested with PMLN5004B
GMDNO0547A |Double Tongue Tag Dock Yes Yes Tested with PMLN5004B
WALN4307A [Replacement Dock for FTN6355A Yes Yes Tested with PMLN5004B
GMDNO0566AC Belt Loop Dock Yes Yes Tested with PMLN5004B
GMDNO0445AC |Peter Jones Loop w/ Dock Yes Yes Tested with PMLN5004B
PMLNS5888B |Soft Leather Case 2.5 SWLBL FKP/LKP No No By similarity to PMLN5887B
JMZN4020A |Wrist Strap No No Test no required
GMLN4488A |Peter Jones Click Fast 50 mm Dock Belt No No By similarity to GMDNO386A
Part of PMLN5888B that attached
with leather case. No test on belt loop
PMLNS5610A (2.5 inch Leather Swivel Belt Loop No No alone.
Part of PMLN5888B that attached
with leather case. No test on belt loop
PMLNS5611A (3.0 inch Leather Swivel Belt Loop No No alone.
GMDNO0497A |Dock 02 for 38mm Belt No No By similarity to GMDNO386A

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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7.4  Audio/ Data cable Accessories
All offered audio and data cable accessories were considered. The table below lists
the audio/data cable accessories and their descriptions. Exhibit 7B illustrates photos
of the tested audio accessories.
TABLE 6
Audio Acc. Selected
Models Description for test | Tested Comments
Audio Cables
IMPRES Large RSM, noise cancelling, 3.5mm Jack,
PMMN4072A |emergency button Yes Yes
IMPRES RSM with 3.5mm earjack, Windporting, Intended for test. Per KDB provisions
PMMN4074A |[Emergency button. Small. IP55 Yes No test not required.
2-wire earbud style surveillance kit (beige) (in ear
PMLN5726A [solution); removable earbud No No By similarity to PMLNS727A
Intended for test. Per KDB provisions
PMLN5727A |Swivel Earpiece with in-line mic and PTT Yes No test not required.
Intended for test. Per KDB provisions
PMLN5729A |GCAI Ear Microphone System w/ Option Button Yes No test not required.
Earbud with in-line mic and PTT; Includes foam Intended for test. Per KDB provisions
PMLN5733A |cushion. Without vox switch Yes No test not required.
Intended for test. Per KDB provisions
PMMN4075A |RSM small IP57, no Emerg Yes No test not required.
PMMN4078A |RSM small 3.5 jack, Emerg No No By Similarity to PMLNS5731A
Intended for test. Per KDB provisions
PMLNS5724A |2 Wire Surveillance Kit, Black Yes No test not required.
Intended for test. Per KDB provisions
PMLNS5728A [Earpiece, RX Only, Swivel, Mag One Yes No test not required.
Intended for test. Per KDB provisions
PMLNS5731A [Heavy Duty Headset, NC, Inline PTT Yes No test not required.
Intended for test. Per KDB provisions
PMLNS5732A |[Earset w/ Boom Mic, Mag One Yes No test not required.
Intended for test. Per KDB provisions
WADN4190B [Earbud Reveiver w/ Coil Cable & 3.5mm Plug Yes No test not required.
PMLN4620B [D-Shell RX-Only Earpiece 3.5mm Plug No No Receive only
Intended for test. Per KDB provisions
MDRLN4885B |Earbud w/ 3.5mm Plug Yes No test not required.
MDRLN4941A|Receive-Only Earpiece w/ Transc. Tube No No Receive only
Data Cables
PMKN4129A |Tetra USB data cable No No For radio programming purpose
PMKN4127A |Bottom connector serial data cable No No For radio programming purpose

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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8.0 Description of Test System

8.1 Descriptions of Robotics/Probes/Readout Electronics

TABLE 7
Dosimetric System type System version DAE type Probe Type
Schmid & Partner
Engineering AG 52.8.2.969 DAE4 ES3DV3
(E-Field)
SPEAG DASY 5

The DASY 5™ system is operated per the instructions in the DASYS5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess EME SAR compliance was calibrated
according to ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test
equipment information. Appendices B and C present the applicable calibration
certificates. The E-field probe first scans a coarse grid over a large area inside the
phantom in order to locate the interpolated maximum SAR distribution. After the
coarse scan measurement, the probe is automatically moved to a position at the
interpolated maximum. The subsequent scan can directly use this position as
reference for the cube evaluations.
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8.2 Description of Phantom(s)

TABLE 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom type Phantom ID (s) Parameters (mm) (mm) Material (Wood)
Dual Flat NA
300MHz -6GHz;
Er=4+/-1, 2mm
SAM SAMTP1384 Loss Tangent = 600x400x190 /- 0.2mm Wood <0.05
o ELI4 1050 <0.05
Elliptical ELIS 1150

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 9. 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 (by mass)

TABLE 9
835 MHz
Ingredients Head | Body
Sugar 57.0 | 449
Diacetin 0 0
De ionized —
Water 40.45 | 53.06
Salt 145 | 0.94
HEC 1.0 1.0
Bact. 0.1 0.1
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Report ID: SR11933 & SR11932

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

TABLE 10
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date

Power Meter E4418B MY45100911 5/24/2013 5/24/2014
Power Sensor 8481B SG41090258 6/21/2013 6/21/2014
Power Meter E4418B MY45100739 5/24/2013 5/24/2014

Power Sensor 8481B MY41091243 7/1/2013 7/1/2014
Power Meter E4416A MY50001037 2/27/2013 2/27/2014*
Power Sensor N8481B MY51450002 2/26/2013 2/26/2014*
Power Meter E4418B MY45100532 10/25/2013 10/25/2014
Power Sensor 8481B MY41091170 10/24/2013 10/24/2014
Signal Generator E4438C MY45091270 6/28/2012 6/28/2014

Amplifier 10W1000C 312858 CNR CNR

NARDA Bi-Directional Coupler 3020A 41931 7/14/2013 7/14/2014
Dickson Temperature Recorder T™M320 06153216 6/27/2013 6/27/2014
Thermometer HH202A 35882 8/19/2013 8/19/2014
Therm. Probe 80PK-22 8766 6/27/2013 6/27/2014
Dielectric Probe Kit DAK-12 1051 6/11/2013 6/11/2014
Network Analyzer E5071B MY42403147 10/25/2013 10/25/2014

Speag Dipole D835V2 4d029 3/5/2013 3/5/2015
Speag Dipole D835V2 4d030 10/15/2013 10/15/2015

Speag Probe ES3DV3 3196 3/13/2013 3/13/2014**

Speag Probe ES3DV3 3096 10/21/2013 10/21/2014
Speag DAE DAE4 684 10/15/2013 10/15/2014

*QOut for calibration; replaced with MY45100532 and MY41091170 for continued testing.

**0Out for calibration; replaced with 3096 for continued testing.

10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system performance test
results are included in appendices B, C and D respectively.
10.1 System Validation
The SAR measurement system was validated according to the procedures in KDB
865664. The validation status summary Table is below.
TABLE 11
Probe Calibration Probe Measured Tissue Validation for TDMA
Dates Point SN Parameters
o € Sensitivity Linearity Isotropy
09/12/2013 Body 835 3196 0.99 53.1 Pass Pass Pass
09/12/2013 Head 835 3196 0.92 40.5 Pass Pass Pass
11/29/2013 Body 835 3096 1.02 56.2 Pass Pass Pass
12/02/2013 Head 835 3096 0.94 42.2 Pass Pass Pass
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10.2 System Verification
System performance checks were conducted each day during the SAR assessment.
The results are normalized to IW. APPENDIX D includes DASY plots for each day
during the SAR assessment. The table below summarizes the daily system check
results used for the SAR assessment.
TABLE 12
System Check |System Check Test
Results Resultswhen
Probe DipoleKit/ |Ref SAR @ 1W M easured normalized to 1W Tested
Serial # Tissue Type Serial # (W/kg) (W/kg) (W/kg) Date
2.26 9.04 1/7/14
2.28 9.12 1/8/14
2.28 9.12 1/9/14
FCC Body D83SS\P;]2E/74Gd029 *9.66 +/- 10% 2.25 9.00 1/10/14
3196 2.29 9.16 1/13/14
2.27 9.08 1/15/14
2.27 9.08 1/20/14
2.21 8.84 1/3/14
IEEE/IEC Head D8358512E/74Gd029 *9.46 +/- 10% 2.28 9.12 1/6/14
2.17 8.68 1/7/14
SPEAG " o 2.23 8.92 3/18/14
3096 FCCBody 1pg3svy )/ gq030| 032+ 10% 231 9.24 3/26/14
*Dipole manufacture’s reference target
10.3 Equivalent Tissue Test Results

Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The table below summarizes the
measured tissue parameters used for the SAR assessment.
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TABLE 13
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. Tested Date
0.93 55.7 1/07/14
0.97 55.3 0.94 56.9 1/08/14
809 FCC Bod
Y 0.92-1.02) (52.5-58.1) 0.94 55.9 1/10/14
0.92 55.5 3/18/14
IEEE/ 0.90 L6 0.88 41.5 1/03/14
IEC Head (0.85-0.94) (39.5-43.7) 0.87 43.0 1/06/14
817 0.86 40.5 1/06/14
0.97 553 0.92 55.9 1/07/14
FCC Body (0.92-1.02) (52.5-58.0) 0.97 56.1 1/09/14
0.93 554 3/18/14
0.99 56.3 1/08/14
vs | recned 0.97 552 0.99 55.2 1/10/14
1092102 (52.5-58.0) 0.94 55.4 3/18/14
0.95 55.2 3/26/14
0.99 55.1 1.00 52.9 1/13/14
854 FCCBody | 94.1.04) (52.4-57.9) 1.02 53.1 1/15/14
1.03 54.2 1/08/14
1.03 53.7 1/09/14
1.00 55.1 1.03 53.2 1/10/14
FCC Bod

Y (0.95-1.05) (52.4-57.9) 0.98 52.7 1/13/14
862 1.01 52.8 1/15/14
1.02 53.7 1/20/14
IEEE/ 0.90 L6 0.95 42.4 1/06/14
IEC Head (0.85-0.94) (39.5-43.7) 0.94 39.9 1/06/14
0.95 41.0 1/07/14

1.01 55.1
869 FCC Body (0.96-1.06) (52.3-57.9) 1.00 52.6 1/15/14
0.96 56.3 1/07/14
1.02 55.6 1/08/14
1.02 55.1 1/09/14
1.02 54.6 1/10/14

0.97 55.2
FCC Body 1.02 53.7 1/13/14
s (0.92-1.02) (52.4-58.0) ol 9 T
1.00 54.8 1/20/14
0.95 553 3/18/14
0.96 55.1 3/26/14
wem | oo 03 052|407 | 031
IEC Head (0.86-0.95) (39.4-43.6) 0.9 T 0T
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11.0 Environmental Test Conditions

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

TABLE 14
Target Measured

Range: 21.3-24.4°C

Ambient Temperature 18-25°C Avg.23.2°C
Range: 39.9 - 52.0 %

Relative Humidity 30-70% Avg. 45.1 %

Range: 19.9-21.5°C
Tissue Temperature NA Avg. 204°C

Relative humidity target range is a recommended target

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

The table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirement.
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TABLE 15
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 541 mm Y-5-1n(2) + 0.5 mm

(geometric center of probe sensors) to phantom surface

Maximum probe angle from probe axis to phantom surface
normal at the measurement location

30°+1°

20°+ 1°

Maximum area scan spatial resolution: AxArea, AyArea

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

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

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

on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 GHz: <8 mm
2 —3 GHz: <5 mm*

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

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

<5 mm

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

IEEE P1528-2011 for details.

Note: 3 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard

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

12.2 DUT Configuration(s)

The DUT is a portable device operational at the head, 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 and KDB 447498.

12.3 DUT Positioning Procedures

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

tllustrated in APPENDIX H.

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

The DUT was placed against the right and left heads of the SAM phantom in
the cheek touch and 15°tilt positions.
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12.4

12.5

12.3.3 Face

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

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, — fi,,,)/ f1+1

Where

N = Number of channels
Frigh = Upper channel
Fiow = Lower channel

F. = Center channel

SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
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 power slump. A table
and graph of output power versus time is provided in APPENDIX F. 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 10 _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 drif

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

The guidelines and requirements outlined in Section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan. All tests were performed in
TDMA mode ie. Voice 1:4.55 (22%) and Data 6:9 (66.67%). A 50% duty cycle was
applied for PTT applications to the final results.

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

13.0 DUT Test Data

13.1 Assessments at the Body for 809-824 MHz band

Battery NNTN8020A was selected as the default battery per KDB 643646 for
assessments at the Body because it is the thinnest battery (refer to Exhibit 7B for the
illustration of the battery). The default battery was used during conducted power
measurements for all test channels within Part 90 frequency range (809-824MHz)
which are listed in Table 16. The middle channel will be identified as the default
channel as the conducted output power variation across the required test channels is
<% dB per KDB 447498 section 4.3.3 foot note 31. SAR plots of the highest results
per Table (bolded) are presented in Appendix E.

TABLE 16
Test Freq (MHz) Power (W) Duty Cycle (%)
809.000 1.94
816.500 1.95 66.67
824.000 1.94

Assessments at the Body with Antenna 85012070001 with Body-worn
accessories:

DUT data assessment with offered body worn accessories, antenna and, default
battery and default test channel with highest duty cycle and without an accessories
cable per KDB 643646. Each configuration above 4.0 W/kg was tested with the
remaining channels per KDB 447498.
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TABLE 17
Max | Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable | Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) [(W/kg) | (W/kg) Run#
809.000 |1.95|-0.45| 4.030 | 2.930 | 4.58 | 3.33 | PS-AB-140107-26
HLN9714A 816.500 | 1.96|-0.44| 3.980 | 2.890 | 449 | 3.26 |CcC-AB-140107-07
824.000 | 1.96|-0.38 | 4.250 | 3.150 | 4.73 | 3.51 |CcC-AB-140108-02
809.000 |1.96|-0.47 | 4.080 | 2.980 | 4.64 | 3.39 | CcC-AB-140108-03
PMLNS5616B 816.500 | 1.97|-0.47 | 4.040 | 2.940 | 4.57 | 3.33 | CcC-AB-140107-08
824.000 |1.97|-0.35| 4.320 | 3.190 | 4.75 | 3.51 |CcC-AB-140108-04
809.000
PMLNS5885B 816.500 |1.97|-0.50 | 1.010 | 0.760 | 1.15 | 0.87 |CcC-AB-140107-09
824.000
809.000
PMLNS5887B 816.500 |1.96|-0.54| 0913 | 0.691 1.05 | 0.80 |CcC-AB-140107-10
824.000
PMLNS5890B / 809.000
PML;I;OO“B 816.500 |1.96]-0.41 | 2.510 | 1.880 | 2.81 | 2.11 |CcC-AB-140107-11
GMDNO0386A 824.000
809.000 |1.95|-0.76 | 4.460 | 3.290 | 5.45 | 4.02 | CcC-AB-140108-05
HLN6602A 816.500 | 1.96|-0.54 | 4.120 | 3.040 | 4.76 | 3.51 | Lee-AB-140107-12
85012070001 | NNTNS8O20A None 824.000 |1.96|-0.67 | 4.450 3.290 5.30 3.92 | CcC-AB-140108-06
809.000 |1.96|-0.73 | 4940 | 3.650 | 5.96 | 4.41 |CcC-AB-140108-07
RLN4570A 816.500 |1.97|-0.61| 4.930 | 3.620 | 5.76 | 4.23 | Lee-AB-140107-13
824.000 | 1.96|-0.47 | 4870 | 3.620 | 5.54 | 4.12 | CcC-AB-140108-08
809.000
RLN4815A 816.500 | 1.96|-0.59 | 2.220 | 1.650 | 2.59 1.93 | Lee-AB-140107-14
824.000
809.000
(;1\&?}1\1\&30%?‘%/ 816.500 |1.96|-0.36 | 2.390 | 1.760 | 2.65 1.95 | Lee-AB-140107-15
824.000
809.000
(/}11\341\]/?11:]151)‘5‘3(5)?]3? 816.500 |1.97|-0.43| 1.290 | 0974 | 1.45 1.09 | Lee-AB-140107-16
824.000
809.000
(;1\&?}1\1\1(;50‘81%/ 816.500 | 1.97|-0.43 | 1.730 | 1.240 | 1.94 1.39 | Lee-AB-140107-17
824.000
809.000
(/}11\3/[1\]/?51\01‘5‘3(5)41&]? 816.500 | 1.96|-0.42| 1.770 | 1.270 | 1.99 1.43 | Lee-AB-140107-18
824.000
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TABLE 17 (Continued)

Max | Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
809.000
GMDNO566AC 816.500 |1.97]-0.38 | 1340 | 1.010 | 1.48 | 1.12 | Lee-AB-140107-19
/ PMLN5004B
824.000
809.000
WALN4307A /
PMLNS004B 816.500 |1.97|-0.50 | 1.800 | 1.340 | 2.05 | 1.53 | PS-AB-140107-20
85012070001 | NNTN8020A None 824.000
809.000
PMLNS5885B /
NTNSI43A 816.500 |1.96|-0.55| 2.540 | 1.910 | 2.94 | 221 | PS-AB-140109-15
824.000
809.000
PMLN5887B /
NTNS243A 816.500 |1.97|-0.59 | 2.220 | 1.670 | 2.58 | 1.94 | PS-AB-140109-16
824.000
Assessments at the Body with Antenna 85012069001with Body-worn
accessories:
DUT data assessment with offered body worn accessories, optional antenna, default
battery and default test channel with the highest duty cycle and without an
accessories cable per KDB 643646. Each configuration above 4.0 W/kg was tested
with the remaining channels per KDB 447498.
TABLE 18
Max | Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable | Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) |(W/kg) Run#
809.000 |1.96|-0.41| 3.590 | 2.620 | 4.03 | 2.94 |CcC-AB-140110-02
HLN9714A 816.500 |1.97|-0.39 | 4.070 | 2.990 | 4.52 | 3.32 | CcC-AB-140109-08
824.000 |1.96|-0.39 | 4.280 | 3.160 | 4.78 | 3.53 | CcC-AB-140110-03
809.000 |1.95|-0.49 | 4.030 | 2.960 | 4.63 | 3.40 |CcC-AB-140110-04
PMLN5616B 816.500 |1.97|-0.37 | 4.120 | 3.030 | 4.55 | 3.35 | CcC-AB-140109-09
824.000 |1.95|-0.44 | 4.190 | 3.090 | 4.76 | 3.51 |CcC-AB-140110-05
809.000
PMLN5885B 816.500 |1.97|-0.47| 1.010 | 0.763 | 1.14 | 0.86 |CcC-AB-140109-10
85012069001 | NNTNS020A None 824.000
809.000
PMLN5887B 816.500 |1.97|-0.54 | 0.904 | 0.689 | 1.04 | 0.79 |CcC-AB-140109-11
824.000
PMLNS5890B / 809.000
PMLNSdOO“B 816.500 |1.97-0.48| 2.540 | 1.890 | 2.88 | 2.14 |CcC-AB-140109-12
an
GMDNO0386A 824.000
809.000 |1.95|-0.54 | 4.380 | 3.240 | 5.09 | 3.76 |CcC-AB-140110-06
HLN6602A 816.500 |1.97|-0.64 | 4.530 | 3.330 | 533 | 3.92 |CcC-AB-140109-13
824.000 |1.95|-0.62 | 4.780 | 3.550 | 5.65 | 4.20 | CcC-AB-140110-07
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Max | Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Cable | Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Carry Accessory| Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
809.000 |1.96|-0.60 | 4.790 | 3.530 | 5.61 4.14 |CcC-AB-140108-09
RLN4570A 816.500 [1.97]-0.59| 4.850 | 3.590 | 5.64 | 4.18 |Lee-AB-140109-14
824.000 |1.96|-0.50| 4.790 | 3.540 | 5.48 | 4.05 [CcC-AB-140108-10
809.000
RLN4815A 816.500 |1.97]-0.55| 2.350 | 1.730 | 2.71 1.99 | PS-AB-140109-17
824.000
809.000
GMDNO0386A /
PMLN5004B 816.500 |1.95]-0.40| 2.410 | 1.790 | 2.71 2.01 | PS-AB-140109-18
824.000
809.000
GMDNO0445AC / 316.500
PMLN5004B : 1.94]1-0.43] 1.330 | 1.010 1.51 1.15 | PS-AB-140109-19
824.000
809.000
GMDNO0547A / 316.500
PMLN5004B : 1.96|-046| 1.820 | 1.310 | 2.06 1.49 | PS-AB-140109-20
85012069001 | NNTN8020A None | 824.000
809.000
GMDNO0445AA / 316.500
PMLN5004B : 1.951-046] 1.790 | 1.280 | 2.04 1.46 | PS-AB-140109-21
824.000
809.000
GMDNO566AC / 316.500
PMLN5004B : 1.951-0.36| 1.200 | 0.908 1.34 1.01 | PS-AB-140109-22
824.000
809.000
WALN4307A / 316.500
PMLN5004B : 1.96]|-0.45] 1.800 | 1.350 | 2.04 1.53 | PS-AB-140109-23
824.000
809.000
PMLNS5885B / 316.500
NTN5243A : 1.971-046] 2.290 | 1.720 | 2.58 1.94 | PS-AB-140109-24
824.000
809.000
PMLNS5887B / 316.500
NTN5243A : 1.971-049| 2310 | 1.740 | 2.63 1.98 | PS-AB-140109-25
824.000

DUT data assessment for optional battery using highest configuration from each
antenna per KDB 643646.
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TABLE 19

Max | Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#

809.000 |1.95|-0.58 | 4.760 | 3.530 | 5.58 | 4.14 | CcC-AB-140108-11

85012070001 | NNTN8023B | RLN4570A None 816.500 |1.96|-0.54 | 4.800 | 3.520 | 5.55 | 4.07 | PS-AB-140107-24

824.000 |1.96|-0.56 | 5.230 | 3.880 | 6.07 | 4.50 |CcC-AB-140108-12

809.000 |1.95|-0.54| 4570 | 3360 | 531 | 3.90 |CcC-AB-140318-03

85012069001 | NNTN8023B | HLN6602A None 816.500 | 1.98|-0.51| 4.660 | 3.440 | 5.29 391 | CcC-AB-140318-02

824.000 |1.96|-0.54| 4720 | 3.480 | 545 | 4.02 | CcC-AB-140318-04

Assessment at the Body with audio accessory

DUT voice assessment using the overall highest SAR configuration at the body from
above with audio accessory attached. Additional testing in voice mode (SSPD) is not
required per IEEE1528 because of lower “maximum sourced-based time averaged
output power” as compared to data mode (MSPD). Where “maximum sourced-based
time averaged output power” SSPD = 0.44W and MSPD = 1.33W. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

TABLE 20

Max | Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-

Carry Cable Test Freq | Pwr | Drift [1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
809.000
85012070001 | NNTN8023B | RLN4570A PMM§4O72 816.500

824.000 [1.98] 0.01 | 1.540 1.110 | 0.78 | 0.56 | PS-AB-140326-06
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13.2 Assessments at the Body for 854-869 MHz band

Battery NNTN8020A was selected as the default battery per KDB 643646 for
assessments at the Body because it is the thinnest battery (refer to Exhibit 7B for the
illustration of the battery). The default battery was used during conducted power
measurements for all test channels within Part 90 frequency range (854-869MHz)
which are listed in Table 21. The middle channel will be identified as the default
channel as the conducted output power variation across the required test channels is
<% dB per KDB 447498 section 4.3.3 foot note 31. SAR plots of the highest results
per Table (bolded) are presented in Appendix E.

TABLE 21
Test Freq (MHz) Power (W) Duty Cycle (%)
854.000 1.93
861.500 1.93 66.67
869.000 1.94

Assessments at the Body with Antenna 85012070001 with Body-worn
accessories:

DUT data assessment with offered body worn accessories, antenna and, default
battery and default test channel with highest duty cycle and without an accessories
cable per KDB 643646. Each configuration above 4.0 W/kg was tested with the
remaining channels per KDB 447498. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.
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TABLE 22
Max | Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable | Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) [(W/kg)|(W/kg) Run#
854.000 |1.94|-0.38| 4.720 | 3.440 | 531 | 3.87 |CcC-AB-140113-10
HLN9714A 861.500 |1.95[-0.42| 4.940 | 3.580 | 5.58 | 4.04 | Lee-AB-140108-15
869.000 |1.97|-0.56 | 4.840 | 3.500 | 5.59 | 4.04 | PS-AB-140115-02
854.000 |1.94|-047| 5.100 | 3.700 | 5.86 | 4.25 |CcC-AB-140113-11
PMLN5616B 861.500 |1.94|-0.65| 5.300 | 3.860 | 6.35 | 4.62 | Lec-AB-140108-16
869.000 |1.97|-0.53| 5.030 | 3.660 | 5.77 | 420 | PS-AB-140115-03
854.000
PMLN5885B 861.500 |1.93]-0.53| 1.290 | 0.963 | 1.51 | 1.13 | Lee-AB-140108-17
869.000
854.000
PMLN5887B 861.500 |1.93]-0.58 | 1.110 | 0.835 | 1.31 | 0.99 | Lee-AB-140108-18
869.000
PMLN5890B / 854.000
PML:LSdOO“B 861.500 |1.94]-0.55| 3.140 | 2.340 | 3.67 | 2.74 | Lec-AB-140108-19
GMDNO0386A 869.000
854.000 |1.94-0.62 | 5.060 | 3.690 | 6.02 | 439 |CcC-AB-140113-12
HLN6602A 861.500 |1.94(-0.77 | 5.130 | 3.740 | 6.31 | 4.60 | PS-AB-140108-20
869.000 |1.96|-0.66 | 4.990 | 3.640 | 5.93 | 4.32 | PS-AB-140115-04
854.000 |1.95[-0.55| 5.250 | 3.850 | 6.11 | 4.48 |CcC-AB-140113-13
85012070001 | NNTN8O20A | py \i4570A None 861.500 |1.93]-0.60 | 5.350 | 3.910 | 6.37 | 4.65 | PS-AB-140108-21
869.000 |1.96|-0.67 | 5.120 | 3.730 | 6.10 | 4.44 | PS-AB-140115-05
854.000
RLN4815A 861.500 |1.94|-0.52| 3.010 | 2.170 | 3.50 | 2.52 | PS-AB-140108-22
869.000
854.000
G}%ﬁ%ﬁiﬂ%/ 861.500 |1.94|-0.38| 3.000 | 2.220 | 3.38 | 2.50 | PS-AB-140108-23
869.000
854.000
(/};Ahlzllleoggngc 861.500 |1.94|-0.45| 1.860 | 1.380 | 2.13 | 1.58 | PS-AB-140108-24
869.000
854.000
G})%?i%%tzg/ 861.500 |1.94|-0.47| 2.230 | 1.580 | 2.56 | 1.82 | PS-AB-140108-25
869.000
854.000
%ﬁggiggﬁ? 861.500 |1.93|-0.48 | 2.160 | 1.540 | 2.50 | 1.78 | PS-AB-140108-26
869.000
854.000
(/};Ahlzllleoggngc 861.500 |1.94|-045| 1.680 | 1.250 | 1.92 | 1.43 | PS-AB-140108-27
869.000
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TABLE 22 (Continued

Max | Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-

Carry Cable | Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) [(W/kg)|(W/kg) Run#
854.000
ﬁﬁggﬁg 861.500 [1.94]-0.42| 2.240 | 1.670 | 2.54 | 1.90 |CcC-AB-140109-02
869.000
854.000
85012070001 | NNTN8020A Pl;%ggﬁ;f/ None 861.500 [1.94|-0.56 | 2.980 | 2.190 | 3.49 | 2.57 |CcC-AB-140109-03
869.000
854.000
Pl;%gssﬁgf/ 861.500 [1.94|-0.56 | 2.850 | 2.110 | 3.34 | 2.47 |CcC-AB-140109-04
869.000
Assessments at the Body with Antenna 85012069001 with Body-worn
accessories:
DUT data assessment with offered body worn accessories, optional antenna, default
battery and default test channel with the highest duty cycle and without an
accessories cable per KDB 643646. Each configuration above 4.0 W/kg was tested
with the remaining channels per KDB 447498.
TABLE 23
Max | Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable | Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) |(W/kg) Run#
854.000 |1.95|-0.41 | 4.610 | 3.350 | 5.20 | 3.78 |CcC-AB-140113-14
HLNO714A 861.500 [1.93|-0.45| 4.580 | 3.330 | 526 | 3.83 | PS-AB-140109-26
869.000 [1.97|-0.41| 4.410 | 3.190 | 4.92 | 3.56 | PS-AB-140115-06
854.000 [1.95]-0.30 | 4.650 | 3.380 | 5.11 | 3.71 |CcC-AB-140113-15
PMLN5616B 861.500 [1.95|-0.48 | 4.450 | 3210 | 5.10 | 3.68 | CcC-AB-140110-08
869.000 [1.97|-0.34| 4.470 | 3220 | 491 | 3.54 | PS-AB-140115-07
854.000
PMLN5885B 861.500 [1.93]-0.39| 1.220 | 0913 | 1.38 | 1.04 | Lee-AB-140110-09
85012069001 | NNTNS020A None 869.000
854.000
PMLN5887B 861.500 [1.94|-0.52| 1.070 | 0.803 | 1.24 | 0.93 | Lee-AB-140110-10
869.000
PMLN5890B / 854.000
PMLEISdOO“B 861.500 |1.94|-0.43 | 3.050 | 2.250 | 3.47 | 2.56 | Lee-AB-140110-11
GMDNO0386A 869.000
854.000 [1.95|-0.46 | 4.090 | 3.000 | 4.66 | 3.42 |CcC-AB-140113-16
HLN6602A 861.500 [1.94|-0.46 | 4.070 | 2.970 | 4.66 | 3.40 | Lee-AB-140110-12

869.000 |1.97|-0.40 | 3.540 | 2.590 3.94 2.88 | PS-AB-140115-08
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TABLE 23 (Continued

Report ID: SR11933 & SR11932

Max | Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable | Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) |(W/kg) Run#
854.000 |1.95|-0.59| 4.840 | 3.540 | 5.69 | 4.16 | PS-AB-140115-09
RLN4570A 861.500 |1.93]|-0.35| 4.860 | 3.530 | 5.46 | 3.97 | Lee-AB-140110-13
869.000 |1.98|-0.48 | 4.490 | 3.260 | 5.07 | 3.68 |CcC-AB-140115-10
854.000
RLN4815A 861.500 |1.94]-0.73 | 2.540 1.850 | 3.10 | 2.26 | Lee-AB-140110-14
869.000
854.000
GMDNO0386A /
PMLN5004B 861.500 |1.95|-0.46| 2910 | 2.150 | 3.32 | 245 | Lee-AB-140110-15
869.000
854.000
GMDNO0445AC
/ PMLN5004B 861.500 |1.94]-0.44 | 1.660 1.240 1.89 1.41 | Lee-AB-140110-16
869.000
854.000
GMDNO0547A /
PMLN5004B 861.500 |1.95]|-0.48 | 1.960 1.390 | 2.25 1.59 | Lee-AB-140113-02
85012069001 | NNTN8020A None 869.000
854.000
GMDNO0445AA
/ PMLN5004B 861.500 |1.94]-0.49 | 2.010 1.430 | 2.32 1.65 | Lee-AB-140113-03
869.000
854.000
GMDNO0566AC
/ PMLN5004B 861.500 |1.94]-0.39 | 1.610 1.210 1.82 1.36 | Lee-AB-140113-04
869.000
854.000
WALN4307A /
PMLN5004B 861.500 |1.95]|-0.41| 2.060 1.530 | 2.32 1.72 | CcC-AB-140113-05
869.000
854.000
PMLN5885B /
NTN5243A 861.500 |1.95]|-0.48 | 2.460 1.810 | 2.82 | 2.07 | CcC-AB-140113-06
869.000
854.000
PMLN5887B /
NTN5243A 861.500 |1.95]|-0.47 | 2.420 1.780 | 2.77 | 2.03 | CcC-AB-140113-07
869.000

DUT data assessment for optional battery using highest configuration from each
antenna per KDB 643646.
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TABLE 24

Max | Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#

854.000 |1.95|-0.43 | 4.820 | 3.560 | 5.46 | 4.03 |CcC-AB-140115-11
85012070001 | NNTN8023B | RLN4570A None 861.500 |1.94|-0.54 | 4860 | 3.610 | 5.67 | 4.21 |CcC-AB-140109-06
869.000 |1.97|-0.48 | 4.800 | 3.520 | 5.44 | 3.99 |CcC-AB-140115-12

854.000 |1.96|-0.49 | 4.690 | 3.460 | 5.36 | 3.95 |CcC-AB-140115-13
85012069001 | NNTN8023B | RLN4570A None 861.500 |1.94|-0.53 | 4.530 | 3.340 | 5.28 | 3.89 | CcC-AB-140109-07
869.000 |1.97|-0.47 | 4.140 | 3.060 | 4.68 | 3.46 |CcC-AB-140115-14

Assessment at the Body with audio accessory

DUT voice assessment using the overall highest SAR configuration at the body from
above with audio accessory attached. Additional testing in voice mode (SSPD) is not
required per IEEE1528 because of lower “maximum sourced-based time averaged
output power” as compared to data mode (MSPD). Where “maximum sourced-based
time averaged output power” SSPD = 0.44W and MSPD = 1.33W. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

TABLE 25

Max | Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-

Carry Cable Test Freq | Pwr | Drift [1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg) | (W/kg) Run#
854.000
85012070001 | NNTN8020B | RLN4570A | PMMN4072A | 861.500 |1.93| 0.06 | 1.510 | 1.080 | 0.78 | 0.56 |CcC-AB-140115-20
869.000
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13.3 Assessments at the Face for 809-824MHz band

Battery NNTN8023B was selected as the default battery for assessments at the Face
because it has the highest capacity (refer to Exhibit 7B for the illustration of the
battery). The default battery was used during conducted power measurements for all
test channels within Part 90 frequency range (809-824MHz) which are listed in
Table 26. The middle channel will be identified as the default channel as the
conducted output power variation across the required test channels is < 2 dB per
KDB 447498 section 4.3.3 foot note 31. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

TABLE 26
Test Freq (MHz) Power (W) Duty Cycle (%)
809.000 1.96
816.500 1.96 22
824.000 1.95

DUT voice PTT assessment with offered antennas, default battery with front of DUT
positioned 2.5cm facing phantom per KDB 643646. If the results are less than 3.5
W/kg per KDB 643646, the remaining test channels and optional battery are NOT
required. SAR plots of the highest results per Table (bolded) are presented in

Appendix E.
TABLE 27
Max | Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
809.000
85012070001 | NNTN8023B None None 816.500 |1.94| 0.02 | 0.478 | 0.350 | 0.25 | 0.18 PS'FAC';MOI%'
824.000
809.000
85012069001 | NNTN8023B None None 816.500 | 1.95| 0.03 | 0.464 | 0.344 | 0.24 | 0.18 PS_FAC];}_MOI%-
824.000
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13.4 Assessments at the Face for 854-869MHz band

Report ID: SR11933 & SR11932

Battery NNTN8023B was selected as the default battery for assessments at the Face
because it has the highest capacity (refer to Exhibit 7B for the illustration of the
battery). The default battery was used during conducted power measurements for all
test channels within Part 90 frequency range (854-869MHz) which are listed in
Table 28. The middle channel will be identified as the default channel as the
conducted output power variation across the required test channels is < 2 dB per
KDB 447498 section 4.3.3 foot note 31. SAR plots of the highest results per Table

(bolded) are presented in Appendix E.

TABLE 28
Test Freq (MHz) Power (W) Duty Cycle (%)
854.000 1.94
861.500 1.94 22
869.000 1.94

DUT voice PTT assessment with offered antennas, default battery with front of DUT
positioned 2.5cm facing phantom per KDB 643646. If the results are less than 3.5
W/kg per KDB 643646, the remaining test channels and optional battery are NOT
required. SAR plots of the highest results per Table (bolded) are presented in

Appendix E.
TABLE 29
Max Max
Meas. | Meas. | Cale. | Calc.
Init | SAR | 1g- 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | SAR SAR SAR SAR
Antenna Battery Accessory | Accessory | (MHz) (W) | (dB) [(W/kg)| (W/kg) |(W/kg) | (W/kg) Run#
854.000
85012070001 | NNTN8023B None None 861.500 | 1.93 | -0.02 | 0.534 | 0.395 | 0.28 0.21 | PS-FACE-140106-24
869.000
854.000
85012069001 | NNTN8023B None None 861.500 | 1.93 | 0.03 | 0.529 | 0.386 | 0.27 0.20 CcC-FA(f)]i—l40lO7-
869.000
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13.5 Assessments at the Head for 809-824MHz band

Report ID: SR11933 & SR11932

Battery NNTN8023B was selected as the default battery for assessments at the Head
because it has the highest capacity (refer to Exhibit 7B for the illustration of the
battery). The default battery was used during conducted power measurements for all
test channels within the Part 90 frequency range (809-824MHz) which are listed in
Table 30. The channel with the highest conducted power will be identified as the
default channel per KDB 447498. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

TABLE 30
Test Freq (MHz) Power (W) Duty Cycle (%)
809.000 1.96
816.500 1.96 22
824.000 1.95

Left ear position assessment with offered antennas, default battery with the DUT in
both the check touch and tilt positions per KDB 447498. SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

TABLE 31
Max
Meas. | Meas. | Max | Calec.
Carry Init | SAR | 1g- 10g- Calc. 10g-
Accessory/ Cable | Test Freq| Pwr | Drift | SAR | SAR |1g-SAR| SAR
Antenna Battery Test position |Accessory| (MHz) (W) | (dB) |(W/kg) | (W/kg)| (W/kg) | (W/kg) Run#
Assessments at Head - Left ear
809.000
None, Touch 816.500 | 1.95 | 0.09 | 1.730 | 1.240 | 1.77 1.27 |CcC-LEAR-140103-02
85012070001 824.000
809.000
None, Tilt 816.500 | 1.95 |-0.35| 1.380 | 0.929 1.53 1.03 |CcC-LEAR-140103-03
NNTN8023B None | 824.000
809.000
None, Touch 816.500 | 1.95 | 0.05 | 1.680 | 1.220 | 1.72 1.25 |CcC-LEAR-140103-04
85012069001 824.000
809.000
None, Tilt 816.500 | 1.95 |-0.04 | 1.340 | 0.918 1.39 0.95 |[CcC-LEAR-140103-05
824.000
Assessments at Head with optional battery
809.000
85012070001 |[NNTN8020A | None, Touch None 816.500 | 1.95 | 0.16 | 1.690 | 1.220 | 1.73 1.25 |CcC-LEAR-140103-06
824.000
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Right ear position assessment with offered antennas, default battery with the DUT in
both the check touch and tilt positions per KDB 447498. SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

TABLE 32
Max
Meas. | Meas. | Max | Calec.
Carry Init | SAR | 1g- 10g- Calc. 10g-
Accessory/ Cable | Test Freq| Pwr | Drift | SAR | SAR |1g-SAR| SAR
Antenna Battery Test position |Accessory| (MHz) (W) | (dB) |(W/kg) | (W/kg)| (W/kg) | (W/kg) Run#
Assessments at Head - Right ear
809.000
None, Touch 816.500 | 1.95 | 0.00 | 1.570 | 1.160 | 1.61 1.19 |CcC-REAR-140103-07
85012070001 824.000
809.000
None, Tilt 816.500 | 1.95 | 0.25 | 1.200 | 0.833 1.23 0.85 |CcC-REAR-140106-02
NNTN8023B None | 824.000
809.000
None, Touch 816.500 | 1.95 | 0.01 | 1.570 | 1.160 | 1.61 1.19 |CcC-REAR-140106-03
85012069001 824.000
809.000
None, Tilt 816.500 | 1.95 | 0.02 | 1.190 | 0.820 | 1.22 0.84 |CcC-REAR-140106-04
824.000
Assessments at Head with optional battery
809.000
85012070001 |[NNTN8020A | None, Touch None 816.500 | 1.95 | 0.06 | 1.560 | 1.160 | 1.60 1.19 |CcC-REAR-140106-05
824.000

13.6 Assessments at the Head for 854-869MHz band

Battery NNTN8023B was selected as the default battery for assessments at the Head
because it has the highest capacity (refer to Exhibit 7B for the illustration of the
battery). The default battery was used during conducted power measurements for all
test channels within the Part 90 frequency range (854-869MHz) which are listed in
Table 33. The channel with the highest conducted power will be identified as the
default channel per KDB 447498. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

TABLE 33
Test Freq (M Hz) Power (W) Duty Cycle (%)
854.000 1.94
816.500 1.94 22
869.000 1.94
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Left ear position assessment with offered antennas, default battery with the DUT in
both the check touch and tilt positions per KDB 447498. SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

TABLE 34
Max
Meas. | Meas. | Max | Calec.
Carry Init | SAR | 1g- 10g- Calc. 10g-
Accessory/ Cable | Test Freq| Pwr | Drift | SAR | SAR |1g-SAR| SAR
Antenna Battery Test position |Accessory| (MHz) (W) | (dB) |(W/kg) | (W/kg)| (W/kg) | (W/kg) Run#
Assessments at Head - Left ear
854.000
None, Touch 861.500 | 1.95 |-0.06 | 1.420 | 1.030 | 1.48 1.07 |CcC-LEAR-140106-06
85012070001 869.000
854.000
None, Tilt 861.500 | 1.93 |-0.06 | 1.300 | 0.875 1.37 0.92 |CcC-LEAR-140106-08
NNTN8023B None | 869.000
854.000
None, Touch 861.500 | 1.93 |-0.05| 1.200 | 0.870 | 1.26 0.91 |[CcC-LEAR-140106-09
85012069001 869.000
854.000
None, Tilt 861.500 | 1.93 |-0.11| 1.120 | 0.743 1.19 0.79 |CcC-LEAR-140106-10
869.000
Assessments at Head with optional battery
854.000
85012070001 |[NNTN8020A | None, Touch None 861.500 | 1.93 |-0.02 | 1.430 | 1.040 | 1.49 1.08 |CcC-LEAR-140106-11
869.000

Right ear position assessment with offered antennas, default battery with the DUT in
both the check touch and tilt positions per KDB 447498. SAR plots of the highest
results per Table (bolded) are presented in Appendix E.
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TABLE 35
Max
Meas. | Meas. | Max | Calec.
Carry Init | SAR | 1g- 10g- Calc. 10g-
Accessory/ Cable | Test Freq| Pwr | Drift | SAR | SAR |1g-SAR| SAR
Antenna Battery Test position |Accessory| (MHz) (W) | (dB) |(W/kg) | (W/kg)| (W/kg) | (W/kg) Run#
Assessments at Head - Right ear
854.000
None, Touch 861.500 | 1.93 | 0.02 | 1.370 | 0.996 1.42 1.03 | Lee-REAR-140106-13
85012070001 869.000
854.000
None, Tilt 861.500 | 1.93 | 0.41 | 1.130 | 0.763 1.17 0.79 | Lee-REAR-140106-14
NNTN8023B None | 869.000
854.000
None, Touch 861.500 | 1.92 | 0.14 | 1.170 | 0.839 1.22 0.87 | Lee-REAR-140106-15
85012069001 869.000
854.000
None, Tilt 861.500 | 1.93 | 0.10 | 0.890 | 0.622 | 0.92 0.64 | Lee-REAR-140106-16
869.000
Assessments at Head with optional battery
854.000
85012070001 |[NNTN8020A | None, Touch None 861.500 | 1.93 | 0.05 | 1.370 | 0.994 | 1.42 1.03 |CcC-REAR-140106-12
869.000
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13.7 Assessment for Industry Canada

Based on the assessment results for body, face and head, additional tests were not
conducted for Industry Canada frequency range (806-824 MHz & 851-869 MHz).

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)] = 1.1, whichis <3 for 1-g SAR

Where:

Max. power =3.56mW (4.62mW*77% 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 D.

TABLE 36

Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-

Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR SAR SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg)| (W/kg) Run#
85012070001 | NNTN8020A | RLN4570A None 861.500 {1.96| -0.15 | 5.640 | 4.110 | 5.96 4.34 PS-AB-140120-02
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14.0

15.0

Report ID: SR11933 & SR11932
Simultaneous Transmission Exclusion

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] = 0.15 W/kg & 0.06 W/kg (1g & 10g)

Where:

X =17.5 for 1g-SAR; 18.75 for 10g

Max. power = 3.56mW (4.62mW*77% duty cycle)

Min. test separation distance = Smm for actual test separation < Smm
F(GHz) =2.48 GHz

Simultananeous transmission exclusion is applied based on the calculated results.

Results Summary

Based on the test guidelines from KDB 643646 and satisfying frequencies with Part 90 FCC
band to be in compliance with Industry Canada Frequency range, the highest Operational
Maximum Calculated 1-gram and 10-gram average SAR values found for this filing:

TABLE 37
Frequency Max Calc at Body Max Calc at Face Max Calc at Head
Designator band (W/kg) (W/kg) (W/kg)

(MHz) 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR

FCC 809-824 6.07 4.50 0.25 0.18 1.77 1.27

854-869 6.37 4.65 0.28 0.21 1.49 1.08

Industry Canada 806-824 6.07 4.50 0.25 0.18 1.77 1.27

851-869 6.37 4.65 0.28 0.21 1.49 1.08

All results are scaled to the maximum output power

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of 47 CFR 2.1093(d).
The 10 grams result is not applicable to FCC filing.
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16.0 Variability Assessment

Report ID: SR11933 & SR11932

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

The Table below includes test results of the original measurement(s), the repeated
measurement(s), and the ratio (SARn;gn/SARew) for the applicable test configuration(s).

TABLE 38
Adj
Calc.
Carry Cable Test Freq. | 1g-SAR
Run# Antenna Battery Accessory Accessory (MHz) | (W/kg) | Ratio Comments
("l;i[;zltbz-;‘gul]?iirll) 6.14 No additional repeated
85012070001 [NNTN8020A[ RLN4570A None 861.500 105 [ ‘Sﬂ‘l’z‘};‘;‘fg due to
PS-Ab-140120-02
. ARhigh/SARow) < 1.20
(Table 37, shorten scan) 5.84 (SARuigh/SAR ow)

17.0 System Uncertainty

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

Per the guidelines of ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Uncertainty Budeget - Device Under Test for 750 MHz to 2.6 GHz

| Measurement System

Probe Calibration E2l] 60 N 1.0 1 1 6.0 6.0 o
Axial Isotropy E22] 4.7 R 1.73 0.707 | 0.707 1.9 1.9 a
Hemispherical Isotropy E.ll] 9.6 R 1.73 0.707 | 0.707 19 39 o
Boundary Effect E23i] 10 R 1.73 1 1 0.6 0.6 o
Lmeanty E24] 47 R 1.73 1 1 2.7 2.7 o
System Detection Limits E25] 10 R 1.73 1 1 0.6 0.6 0
Readout Electronics El6]| 03 N 1.00 1 1 0.3 0.3 o
Response Time E27]| 1.1 R 1.73 1 1 0.6 0.6 pd
Integration Time E28] 1.1 R 1.73 1 1 0.6 0.6 o
BF Ambient Conditions - Moise Ef.l] 3.0 R 1.73 1 1 1.7 1.7 &
RF Ambient Conditions - Reflections E61] 0.0 R 1.73 1 1 0.0 0.0 o
Probe Positioner Mech. Tolerance E62] 04 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t Phantom Esi] 14 R 1.73 1 1 0.8 0.8 o
Max. SAR Evaluation (ext.. int.. avg.) E.5 34 R 1.73 1 1 2.0 2.0 ol

[Test sample Related

Test Sample Positioning E4l] 3.2 N 1.00 1 1 3.2 3.2 9
Device Holder Uncertainty E41] 40 N .00 1 1 4.0 4.0 8
SAR dnifi _ _ §52| 5.0 R 1.73 1 1 2.9 20 ob

and Tissue Parameters
Phantom Uncertainty Eil] 40 R 1.73 1 1 2.3 23 0
Liquid Conductivity (target) Ell] 50 R 1.73 0.64 | 0.43 1.5 1.2 o0
Ligquid Conductivity (measurement) El3] 33 N 1.00 064 | 0.43 2.1 1.4 20
Liquid Penmittivity (target) E3z] 50 R 1.73 06 | 0.49 1.7 1.4 0
Liguid Permuittivity (measurement) E33i] 192 N 1.00 0.6 0.49 1.1 0.9 o)
Standard Uncertainiy RSS 11 11 419
E.’:w
CONFIDENCE LEVEL) k=2 22 22

Notes for uncertainty budget Table:

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

b) Tol. - tolerance in influence quantity.

c¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

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

Engineering AG
Zoughausstrasse 43, B004 Zurich, Switzerland

Schwoizerischer Kalibrierdlenst
Sorvico suisse d'étalonnage
Servizio svizzero di taralura
Swiss Calibration Servico

Accredited by the Swiss Accreditalion Servica (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition of calibration cerificates

cient  Motorola MY | ' Certificate No: ES3-3196_Mar13

CALIBRATION CERTIFICATE ]

Object ES3DV3 - SM:3196

Calibration procedure(s) QA CAL-01.v8, QA CAL-12v7, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration date: March 13, 2013

This calibration certificate documents the traceability to national standards, which realize the physical units of measuremenis (S1),
The measurements and (he uncedainties with confidence probability are given on the following pages and are part of the cerificate,

All calibrations have been conducled In the closed laboratary facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Data (Cerificate No.) Scheduled Calbration

Power meter E44198 GB4 1203874 28-Mar-12 (No. 217-01508) Apr-13

Powar sensor E4d 124 MY41488087 20-Mar-12 (No. 217-01508) Apr-13

Rafarence 3 dB Altenualor SM: 55054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Rafarence 20 dB Altenuator SM: 55086 (20b) 27-Mar-12 (Mo. 217-01528) Apr-13

Rafarence 30 dB Attenuator SM: 55128 (30b) 27-Mar-12 (Mo. 217-01532) Apr-13

Raferance Probe ESI0NVZ SN: 3013 28-Dec-12 [No. ES3-3013_Dec12) Dec-13

DAE4 SM: 660 J1-Jan-13 (No. DAE4-GG0_Jan13) Jan-14

Secondary Standards. 10 Chack Data {in housa) Schaduled Check

RF generator HP 86480 UIS3642001700 4-Aug-9 (in house check Apr-11) In house check: Apr-13

Metwork Analyzer HP 8753 US37300585 18-Oct-01 (in housa chack Ogt-12) In houge chock: Ocl-13
Name Function Slgnature

Calbrated by: Jeton Kastrati Laboratory Technician

Approved by: Kalja Pokovic Technical Manager m

Issued: March 14, 2013

This calibration certificate shall not be reproduced except in full without writlen approwal of the laboratory.

Cerificate No: ES3-3196_Mar13 Page 1 of 11
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Calibration Laboratory of X
Schmid & Pariner M&
Engineering AG T

§ Schwelzerischor Kalibrierdionst
C Service sulsse détalonnage
Sorvizlo svizzero di taratura

At

Zoughausstrasso 43, 8004 Zurich, Switcerland ”%ﬁi‘;ﬁ' S suise Callration Bervive
1L

Accradiiod by the Swiss Accreditation Service (SAS) Accroditalion Ho.! SCS 108

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

Multilataral Agreement for the recagnition of eolibration certificates

Glossary:

TSL tissue simulaling louid

NORM:y,z sensitivity in free space

ConvF sansitivity in TSL / NORMx vz

ocP dioda comprassion point

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

ABC D maodulation dependent linearization parameters

Polarization i p rofation around probe axis

Polarization & & rofation around an axis thal is in the plane normal o probe axis (8l messurament cantear),

e, & =0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “IEEE Recommendad Practice for Determining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicalions Devices: Measurement
Techniques®, December 2003

b} IEC §2209-1, "Procedure io measure the Specific Absorption Rale (SAR) ler hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Math ods Applied and Interpretation of Parameters:
NORMx,y,z: Assessed lor E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, f = 1800 MHz: R22 wav&guu:la}
NORMx,y,z ara anly intenmediate values, i.e., the uncertainties of NORMs=,y,z does not affect the E-field
uncertainty inside TSL (sea below GMF}

«  NORM{fx,y,z = NORMxy.z * frequency_response (see Frequency Respanse Char). This linearization is
implemented in DASY4 softwarg versions later than 4.2, The uncanainty of the fraquency response iz included
in the stated uncertainty of ConvF,

. DGPxy,z: DGP are numerical lincarization parameters assessed based on the dala of power sweep with CW
signal (no uncartainty requirad). DCP doss nol depand on frequency nor media.

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

s Axyz Bxyz Cxyz Dxyz; VRxyz A B, C, D are numerical lincarization paramelers assessed based on
tha data of power swaep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across Lhe diode.

*  ConvF and Boundary Effoct Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = BO0 MHz) and inside waveguide using analytical field distributions based on power
measuramants for f > B00 MHz. The same selups are used for assessmant of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used In DASY4 software to improve probe accuracy elose lo the boundary. The sensitivity in TSL corresponds
to NORMx, .z * ComaF whereby the uncertainly corresponds to that given for ConvF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

s Spherical isofropy (30 devialion from isolropy). in a fiedd of low gradients realized using a flat phantom
exposed by a palch anlenna.

«  Sonsor Offsef; The sensor offset comesponds 1o the offsel of virtual measurement center from the probe tip
(on probe axis). No lolerance raquirad.

Centificate No: ES3-3196_Mar13 Page 2 of 11
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ES3I0VI = Sh:2186 March 13, 2013

Probe ES3DV3

SN:3196

Manufactured:  June 16, 2008
Calibrated: March 13, 2013

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systeml)

Cortificale No: ES3-3196_Mar13 Page 3 of 11
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ESIDV3- SM:3196

Report ID: SR11933 & SR11932

March 13, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Basic Calibration Parameters

Sensor X SonsorY Sansor Z Une (k=2)
Marm {pw&wnﬁ“ 1.28 1.30 1.34 +10.1%
DCP (mV) 104.7 101.7 98.9
Modulation Calibration Parameters
uio Communication System Name A B C D VR Unc™
| dB | dBvuv dB mv {k=2)
0 ow x| oo 0.0 1.0 | 000 | 1563 | #3.0%
¥ 0.0 0.0 1.0 158.9
z 0.0 0.0 1.0 164.2

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

* The uncedainties of NormX,¥.Z do not alfect the E*fleld uncertainty inside TSL (see Pages 5 and &),

* Mumerical inearization parameter: uncerlainly not requined.

5 Uncerainty is determined using the max. deviation from linear response applying rectangular distribulion and is expressed for the square of the

fiald value.

Cerlificate Mo: ES3-3196_Mar13
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ES30V3i- SN:3196

Report ID: SR11933 & SR11932

March 13, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Calibration Paramater Determined in Head Tissue Simulating Media

f (MHz) © p.ﬂn:wl'::fw' Eu?g:ﬂhﬂy ConvF X | ConvFY | ConvF2 | Alpha ?m ﬂ?-gi
300 453 0.87 7.24 7.24 7.24 0.27 1.22 +13.4 %
450 43.5 0.67 6.55 6.55 6.55 018 | 194 | 2134 %
750 41.9 0.89 6.51 651 | @51 062 | 140 | £12.0%
900 41.5 097 6.17 6.17 B.17 0.42 154 | £120%
1810 40.0 1.40 5.07 507 5.07 054 | 142 | £120%
1850 40.0 1.40 4.88 4.88 4.88 062 | 134 | £12.0%
2300 39.5 1.67 4.72 4.72 4.72 074 | 130 | £120%
2450 39.2 1.80 4.44 4.44 4.44 077 | 124 | +120%

| 2600 39.0 196 | 430 4.30 4.30 080 | 128 | £12.0%

© Froquancy validity of £ 100 MHZ only applies for DASY w4 and higher (see Page 2), else it is restricted 1o £ 50 MHz. The uncertainty is the RSS
of the ConvF uncenainty al calibeation fraquency and thi uncemainty for tho indicaled Traquondy Band,

* A frequancies balow 3 GHz, thi vallddty of ssus paramatens (z and o) can be relaxed 1o + 10% il Bould compensation lormula is applied to
maasurad SAR valuss, Al frequancios abave 3 Gz, the validity of lissus paramolens {o and o) is reslricted 1o £ 5%, The uncerainly is the RSS of

tha ConvF uncerdainly lor indicaled targel tisswe parameters.

Codificate Mo: ES3-3106_Mar13
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ES30V3- SN3186

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Report ID: SR11933 & SR11932

Calibration Parameter Determined in Body Tissue Simulating Media

March 13, 2013

f{MHz)® Pnﬁlll:::iaty' c-:?;l;::plt:.r ConwFX | ComwFY | ConvFZ | Alpha Eﬁ? ?k':rnif}
300 58.2 0.92 6.76 676 | B.76 0.24 2.15 +134 %
450 56.7 0.94 .99 6.99 6.99 010 | 100 | +134%
750 55.5 0.96 6.30 6.30 6.30 0.42 1.64 £ 120 % |
200 55.0 1.05 6.17 617 617 0.55 1.37 | +120%
1810 53.3 1.52 4.83 4,83 483 | 051 1.61 *12.0 %

| 1950 53.3 1.52 4.81 4.61 4.81 052 | 160 | £120%
2300 52.9 1.81 445 | 445 445 0.74 135 | £12.0%
2450 52.7 1.95 4.30 430 | 430 080 | 101 | £120%
2600 52.5 2.16 4.05 4.05 405 | 069 102 | £120%

“ Frequency validity of + 100 MHz only applies for DASY vd.4 and higher (see Page 2), else it is restricted to & 50 MHZ. The uncertainty is the RES
of the ConvF uncerainty al calibration froquancy and his encerlaialy for (he indicaled frequency band.
¥ At frequencies below 3 GHz, the validily of Bssue paramelers (= and ) can be relaxed to £ 10% if liquid compensation farmula s applind to

measuied SAR values. Al frequencies above 3 GHz, the validity of tissus parameters (x and «) i resiricted to £ 5%, The uncertainly i the RSS of

thy ConvF uncortainly for indicatod lamget beses paramalery.

Cerfificate Mo: ES3-2196_Marid
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ES30V3- SN:3196 March 13, 2013

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

15-

EEEE R

Frequency response (normalized)
IRBE i
i

Uncertalnty of Freguency Response of E-field: £ 6.3% (k=2)

Carlificate Mo: ES3-3198_Mar13 Page 7 of 11
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ES3DV3- SN:3196G

=600 MHz, TEM

March 13, 2013

Receiving Pattern (¢), 9 = 0°

=1800 MHz,R22

Report ID: SR11933 & SR11932
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Uncertainty of Axial Isctropy Assessment:  0.5% (k=2)
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ESI0V3I- SN.3106 March 13, 2013
Dynamic Range f(SARpeaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment:  0.6% (k=2)
Cortificale Mo: ES3-3196_Mar13 Page 9 of 11
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ES3DV3- SN:2196

March 13, 2013
Conversion Factor Assessment
f= 800 MHz, WGLS R9 (H_convF) f= 1810 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

Deviation
o oD

-1

==
-

woha®

-i0 -08 08 04 -02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)

Carificata Mo: ES3-3196_Mar13 Page 10 of 11
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ES30DV3- 8M:3196 March 13, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 6.1
Mechanical Surface Detection Mode enabled
Optical Surface Datection Mode dizabled
Probe Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point Zmm
Probe Tip to Sensor Z Calibration Polnt 2 mm
Recommended Measurement Distance from Surface 3 mm
Cartificate Mo: ES3-3196_Mar13 Page 11 of 11
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Schmid & Partner Engineering AG S e a

Zeughausstrasse 43, 8004 Zunch, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitpffwww.speag.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ES3DV3
Serial Number: 3196
Place of Assessment: Zurich
Date of Assessment: March 15, 2013
Probe Calibration Date: March 13,2013

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the date indicated above. The assessment was performed using
the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion factors, it has to be recalculated yearly,
i.e., following the re-calibration schedule of the probe. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 450, 900 MHz or 1810
MHz.

Assessed by:

ES3DV3-SN:3196 Page | of 2 March 15, 2013
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

Schmid & Partner Enginearing AG S P e a g

Zeughausstrassa 43, 8004 Zurch, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 8779
infolspeag.com, httpwsww.speag.com

Dosimetric E-Field Probe ES3DV3 SN:3196
Conversion factor (% standard deviation)
150 + 50 MHz ConvF 8.4 10% E=523%5%

a =0.76 £ 5% mho/m
(head tissue)

150+ 50 MHz Cgﬂ].'f' 8.1+ 10% Er= 61.9 £ 5%
o = 0.50 £ 5% mho/m
(body tissue)

Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Alpha = 0 and Delta = 1.

Please see also DASY Manual.

ES3DV3I-SN:3196 Page 2 of 2 March 15, 2013
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

Calibration Laboratory of W,
= Schwairerischer Kalibeerdienst
Sdhh?!&Partnur % g Service suisse demionnags
Engineering AG 7 g Servisio svizzoro di taraturs
Zeughsusstrasse 43, 8004 Eurich, Switzeriand w Swiss Calibration Service
Accredited by the Swiss Acrediiation Service [SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multitsters| Agresment for the recognition of calibration certificstes

ciient  Motorola MY Certificate No: ES3-3006_0ctil

|CALIBRATION CERTIFICATE

Object ES30V3 - SN:3096

Calitvation procedure(s) QA CAL-01.v9, QA CAL-12.v8, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Cadibeation cats October 21, 2013

Thi calibraton condicate documerts the racaabilty to nolional standards, which reslize the prryscal unds of Measuements [50).
WWHHMMMManmﬂw;mNﬂmdhm.

Al calibratone have been conducted i the closed labarlony leciity. enmvironme nt tompeeatung (22« 30°C and fumisity < 70%

Catibration Equipment used (WMATE critical for caltration)

Primary Stardards 0 Cal Dale {Centificate Na.) Scheduled Cabration
Power maber E44196 GB4 1293874 Od-Agr-13 (Mo, 21701730 Apr-14

Power sansor E44128 MY 4 1 AE08T Od-Ape- 13 (No. 217.01733) Apr-14

Felerence 3 dB ABenuabor Sh: 56054 [3c) Dad-Ape-13 (Mo 217-01737) Apr-14

Referancs 20 B Alerustor SN: S5277 [20w) Od-Ape-13 [No. 217-01735) Agi-14

Riidgrasion 30 08 Adlaruisbon SN 55129 {306} Odbpe. 13 (Mo 21701 738 Apwr-1d

Rederence Probe ES3W2 BN 3013 28-Dec-12 (No. ES3-3013_Dect2) Dec-13

DAE4 SN: 850 A-Eap-13 (Mo DAES-BE0_Sspi ) Sep-14

Secondary Standarnds ) Chack Dt [in houss) Schwduied Check

RF penrator HP BEABC US040 TOO 4-Aug-95 fin housa check Apr-13) I house chci Apr-15
Network Anatyrer HF 8T5IE LIS 3T F0585 18-0et-01 (in howse check Oci-13) In house chock: Ot 14

Furction i Sgnature
Cahbeantend oy Jeton Kasrati Laboratory Technicien E [_f't
Approwed by: Katjs Pokevic Tactrwca Manager ,ﬁ;

Issued Oclober 24, 2013

s caliraton cortificate shol not be roos oduced except in full without whtten approval of tha laberatony

Certificale No: ESJ3-3096_0c113 Fage 1of 11
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

Calibration Laboratory of T

WEPHI'-' Beriin wievse oetalregs
TE Sewrviai seizze o laratera
I funsh, Satteariand o Sanien Collaraine Berviio
rwetbed by Toz Cewis Acoruniutae Saemce (AN Accraditstion Ma: SCS 108
The Swiss Adcrsd iafi o Sedi (6 ) oter of B sgnelres o P BA
Wl ateral Agreemian Mo T tecsgratkan of cabbatkon oeniloses
TBL ) ) smukabing lou
L LT d
HORMLy.x senstivily i frn s
CanvF senstivily m TSL ) NORMxy,z
ocP Sode compresson poin
CF crest factkar (1iduly_cycle) of e RF signal
ABCD rrcxduision dependent inearzation paremeters
Folanzation ¢ o rotalion amurd probe axs
Polangzation § & redation afcund a0 asis sl i 0 e plare normal 1o probe axks (2l Measwement centar,

e, ® =0 & normal %o probe s
Gonneclor Angla inforrraton ysed in DASY sysbem 10 2ign probe sensor X to (he robol coordingle syslem

Calibration is Performed According to the Following Standards:

o) |EEE Sad 1528-2013 “IEEE Recommandad Pracion tor Dederminng e Pesk Spatisk-Averaged Speciic
Absorption Rale (SAR] i he Human Heosd fom Wirekess Communcatons Devices: Measaremend
Tachmiques', June 2013

b} 1EC 622091, "Procedure to measunas the Specic Absorgton Rate (SAR) for hkand-heid devioes used i close
procimBy (o ihe dar [Traguancy range of 300 MHz to 3 GHE". Febnsary 20085

Methods Applied and interpretation of Parameters:

o NGRM )y & Assessad for E-fSeld polariation & = 0 (1 < 800 Mz in TEM-oodl: { > 1800 MHx: RZ2
NORMx,y, 2 are only irermediate vaiues, Le., 1 uncortakres of NORMy,y.2 does nol affect the E ek
uncertainty inside TSL (see below Conef).

o WORMTI Y.z = NORAN Y7 * eguancy rsponss (Bee Fiequency Respones Crart). This linearizason is
irgilimaarted in DASYY softesine versions iater fhan 4.2 The unceranty of the Mmaquancy respones is induded
" the stated uncertanty of Comvf,

o DCPry.z OCP are numercal inganzaton paramalan akiessid hased on e data of power sweep with CW
signal (ne uncamsnty mauened). DCP does not depend on frequency nor media

s  PAR PAR & tha Pealk to Average Ratio thal & not calbested st determined bassd on the signal

o Anyr Bayr Coye Deyz VReyz A A C, Dare numenical Iineartzation paramatan assessed hased on
the data of power Sweoep for specific modulalion signal. Tha parsmaters o not depend on freguency nor
media ViR s the maximum Sl ation mngs expreassd n RS voliages scoss the dode.

= ComF and Boundary Efect Pararmalars Assessed in fist phariomn umng E-feld |or Temperature Trarsfer
Standiard for 15 BO0 MHZ) e i winsg ade usrg sraiylcal feid ditrbonons based on power
mensursments for { = B30 MHz The same selups are used for assessment of the paramaiarns appliad for
boundary compensabon (alpha, depth| of which typical uncesnty values ane civan, These paramwelens g

nw:*wmnummuuwnw A
CuareF i wmed in DAY v w4 annd Pl wlil wlioes sl il ssillicy froem 3 90 M 0 T 100
MHz.

& Sphencal isofopy (30 devialion om Sofrapy): i a Teld of ke gradents maleed using & el phanom
g by @ patch sntennas

o Senzor Ot The sensor offsst correspontds o S offsst of wirlual measurement cenler from the probe 1D
[or probe axe) Mo jolrance reguired.

s Conmector Angle: The angle is assessed using the indormation gained by determining ihe NORLE (na
uncamainty requied).

Cembcate No ES3-3066_ Oa13 Pags 2 of 11
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

ESIOVI - SN 006 Oclober 21, 2013

Probe ES3DV3

SN:3096

Manufactured: July 12, 2005
Calibrated: October 21, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system?)

Certificate No' ES3-3096_Ccl13 Page Jof 11
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

ESA0VI- GN:3096 October 21, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Basic Calibration Parameters
Sensor X “Sensor Y Sensor Z Unc (k=2
Morm !ﬂ!‘\."ﬂn}?j“ 127 1.03 1.23 +10.1 %
(m\] 1.2 98 2 995.0
Hn-dm:ﬁog Gﬂh'lﬂin-l"lm
uio Communication Syslem Nama A B c D VR T
| 9B | aBViv B | mv | (k=2
o ow X 0.0 0.0 1.0 000 | 1581 | HAEN
Y 0.0 0.0 10 133
F 0.0 0.0 1.0 1515

The reported uncertainty of measurement is slaled as the standard uncertainty of measurement
muiltiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 95%.

* The unceraings. of NormX_Y Z do not sliect the E'field unoprtainty inside TSL (ses Pages 5 and )

:Hﬂ-'i:#hmm uncerainty nol requred.

mﬁummumu dewation rom near respores applyng reciangular Sulribution ond 8 axpressed for the square of 1he
wal

Coarificate Mo: ES3-3006_0c113 Page 4 ol 11
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Report ID: SR11933 & SR11932

Calibration Parameter Determined in Head Tissue Simulating Media

October 21, 2013

f (MHz) © mm' w ConvF X | ConvFY | ConvFZ | Alpha® w m
300 453 0.87 6.68 6.68 668 014 299 | $134%
450 435 0.87 6.33 6.33 6.33 020 | 242 | +134% |
750 41.9 0.89 6.16 6.16 6.16 0.27 196 | +120%
900 415 097 591 5.91 591 0.65 122 | +120%
1810 40.0 140 495 495 495 0.77 126 | +120%

1950 40.0 1.40 477 4.77 477 0.80 121 | +120%
2300 305 1.67 461 4 61 461 0.80 125 | 2120%
2450 392 1.80 445 4.45 445 0.80 126 | 2120%
2600 39.0 1.96 425 425 425 0.80 127 | $120%

* Frequency valdity of 1 100 MHz only appies for DASY wi.4 and heghar (500 Page 2). slse £ & resticled 1o £ 50 MHe. The wrcensnty is the RSS
of the Comy™ uncartainty af calibration frequency’ and the uncensnty for the indicated frequency band

' Al frequences beiow 3 GHz, the validity of Easus peramelers [« ard o) can be relssed 1o 1 10% # hguid compersabion fomla & appiled o
maasured SAR valses. A2 requoncsss above 3 GHr, the valicty of Sssus parameiers [« and o) i3 restncted 1o ¢ 5%, The yncenganty is the RESS of
FMWNWW&-“

AlphaDepih are determaned durng calibraon SPEAG wasrants that the remaining deviation due o the baundary effoct afber compansation i

akigmyd baRa than & 1% for Braquesnc s Below 3 GHz and below ¢ 2% ot hequences bebween 3.8 GHz al any detance large Than half the probe lip
diarmetes From M boundary

Caortificate No: ES3-3096_0ct13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Report ID: SR11933 & SR11932

Calibration Parameter Determined in Body Tissue Simulating Media

October 21, 2013

1 (MHz)© M' mrw ConvFX | ComvFY | ConvFZ 1...-.;‘ m
300 58.2 0.92 6 80 6.80 6.80 0.11 1.25 +13.4 %
450 56.7 0,84 6.70 6.70 6.70 0.14 1.68 £13.4 %
750 55.5 0.85 579 5.79 5.79 031 1.87 +120%
800 55.0 1.05 568 5.68 5.68 0.44 158 | =120%
1810 533 1.52 477 4.77 4.77 057 1.57 +120%
1850 533 1.52 477 4.77 477 0.59 1.52 £120
2300 529 1.81 438 439 4.39 0.80 1.22 +12.0 %
2450 52.7 1.95 4 .26 426 4.26 0.80 1.16 $120%
2600 52.5 216 4.12 4.12 412 063 0.93 +12.0%

"!-' md:1wmwﬂ-ww44nu—hﬁ-nmlnmh:mmmm:hm

uncenmnty ol caliwration frequency and the uncertainty for B indeated
Nmbﬂhlﬂthﬂrﬂmmn-ﬂﬂm b redazed bo t wl.nqulm formuta is apphed to
msasurd SAR values. Al frequencies above 3 GHz_ the validity of 1esus paramsters (x and o) & reslricied o + 5% The uncertainty & the RSS of
hwmhmmmm
“ ipha/Depeh are determined during calibraton SPEAG warrans: that e remainng Seviaion due & he bourdary =flect sher compensation s
“-wq-nl:lw'luﬂl T4 for frequencees beiow 3 GHr and bedow + 7% lor beguencies between 1.8 GHr af any dstarce larger than half (he probs: 1p
fha boundary

Cartficate Moc ES3-3086_0Oct13
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

ES30VI- SN 3096 Oictober 21, 2013

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

i
o™
|

- = =
TR TR
l
| DA B
[ SRR |

=
-
i

e —l. Pmssasas

Fregquency response (normalized)
;
T
i

0.9+ +
0.8+ b H
0.7 :
0.6--
aﬁ,F_.J1- |I!||:I. IIJ.J.J._.'I_j.aj.rl.l.'_l
0 S00 1000 1500 2000 2500 2000
f [MiHz)
& ;
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certilicate Mo ES3-3086_0ci13 Page T ol 11
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

ESIDVWI- SN096 October 21, 2013
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
Lk -y 1 -
- [* X, ".'h_‘" g w g i o2, 00 0o
] [
ES - L] i 2 SONSIT L]
» L]
- [ ] - - L] L]
Tt x Y i 4 Tt X ¥ Fd
05 foo : i f
E -* s "8 - g .
E apde—a e 3 '_"r’t 3 * 2 zoa r,_H:"*'f B g . g i1 e - T
[ it e onow |
asd. i s | PIRAEEE] SR ; ? i '
o — 4 | _— | 4 i P — i_d T b d i i i i Ll i
1% 100 40 0 r 1w 50

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

Cettiicale No: ES3-3096_0ct13 Page 8of 11
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868

ES3DV3- SN3096

Dynamic Range f(SARpead)
(TEM cell , f = 900 MHz)

Soan B eas b RERE

Input Signal [uV)
3

w] = |i |
L I
ol | 1] .
L]
109 104 w0 108 w0 102
SAR [mWWiem3)
=] |
nol cormpersated compansatec

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

Report ID: SR11933 & SR11932

Oclober 21, 2013

Certificate No: ES3-3006_0ct13 Page 9ol 11
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

ES30VI- SN:3006 October 21, 2013

Conversion Factor Assessment

= 900 MHz, WGLS RS (H_convF) f= 1810 MHz WGLS R22 (H_convF)
17 P
gﬂ' iﬂﬂ:
s .d,:
g-ij- L] = o - 1 .
]M L - L ] » -] B 1;-‘: Fo] = L ] L1
e = REAN it
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

<10 08 08 04 <02 00 02 04 08 08 10

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Centficate Mo: EM_UL'II—! Paga 10 of 11

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4 Page 62 of 82



FCC ID: AZ489FT5868/ IC: 109U-89FT5868

ESI0VE- SNOM0E

Report ID: SR11933 & SR11932

Ociober 21, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Other Probe Parameters

Sensor Arrangement Trianguiar
 Connecior Angle [*) 1358
Mechanical Surface Detection Mode wnabled
Probe Overall Length 337 mm
Probe Body Diameter . 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip 1o Sensor X Calibralion Point Zmm
Probe Tip to Sensor ¥ Calibrabion Point Zmm
Probe Tip to Sensor Z Calibration Point Zmm
Recommended Measurement Distance from Surface Amm

Camficale Moc E53-3096_0ct13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.4
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

Schmid & Pariner Enginearing &G 3 _P e a g

Leughausstrasse 43, BODE Junch, Switrgriand
Phone «41 44 245 5700, Fax +41 44 245 6779
riloltapeeag oom, hip Mecass speeag com

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: ES3DV3
Serial Number: 3096

Place of Assessment: Zurich

Date of Assessment: October 24, 2013
Probe Calibration Date: October 21, 2013

Schmid & Pariner Engincering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the dale indicaied above. The assessmeni was performed using the
FDTD numerical code SEMCAD of Schmid & Pariner Enginecring AG. Since the
evaluation is coupled with measured conversion factors, it has 1o be recalculated yearly, ic.,
following the re-calibration schedule of the probe. The uncertainty of the numerical
assessmen! is based on the extrapolation from measured value at 450, 900 and at 1810 MHz.

Assessed by:

ES3DV3-5N: 3096 Page | of 2 October 24, 2013
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

Schmid & Partner Enginessring AG § p e a _9

feughacssiresse 43, B00 fuich, Seatroriand
Phore «41 44 248 0700, Fax «41 44 2459770
il speadg, com, hILD M SpEag coim

Dosimetric E-Field Probe ESIDV3 SN:3096
Conversion factor (£ standard deviation)
150 + 50 M= Coavf 751 £ 10% e,=52325%

a =076 £ 5% mho/m
{ head tissue)

250 + 50 MHz CoavE  731210% ' = 47625%
o = 083 = 5% mho/m
{ head tissue)

150 = 50 MHz CoavE 71861 £ 10% £,= 619+ 5%
a = 0L.8B0 £ 5% mho/m
{ bowdy tissue)

250 + 50 MHz CoavF 735 10% £,m 594 £ 5%
o =088 = 5% mho/m
{ body tissue)

Ilmporiani Noie:

For numerically assessed probe conversion Mctors, parsmeters Alpho and Delta in the
IDASY software inmst have the tollowing entries: Alpha = 0 and Delea i

Please see also DASY Manual.

ES3IDV3-5N:3096 Page 2 of 2 October 24, 2013
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Appendix C
Dipole Calibration Certificates
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

Calibration Laboratory of S
J S Schwelzerdscher Kalibrierdienst
Schmid & Partner \“-""fﬁ‘, o Sorvice sulsss d'étalonnage
Enginearing AG = o Sorvizio svizzoro di laratura
Zoughausstrasse 43, 8004 Zurich, Switzerland Oﬁx}“ Swiss Calibratlon Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Sorvice s one of the signatories ta the EA
Multilataral Agreement for the recognition of calibration certificates

ciet  Motorola MY Cortifioate No; DB35V2-4d029_Mar13

Object DB3bY2 - SN: 4d029

Calibralion procedureis) QA CAL-06.v8

Calibration data: March 05, 2013

Calibratlon Equipmant usod (MATE critical for calbration)

[CALIBRATION CERTIFICATE |

Calibration procedure for dipole validation kits above 700 MHz

Thig calibration cortificate documants thi tracaabllity 1o national standarnds, which realize the physical units of measuramants (S1).
The méasuramonts and the unceranties will conlidence probabllity are ghean an tha following pages and ana pan of the cortiicale.

Al calitrations have basn condectad in tha closed laboratory lacilily: anwvironment temparatura (22 + 3)%C and humidity -« 7%,

This callbration cenificale shall net be reproduced axcept in full without wriltan approval of tha laboralony.

| Primary Standards (] Cal Dala (Ceriifleats Ma.) Schaduled Calibration

Powar melar EPM-dd42A GBITA80T04 01 -Mov-12 (No, 215-01640) Del-13

Powar songor HP 8481A US3T22783 O -Mov-12 (Mo, 217-01640) Oct-13

Ridarcnc 20 dB Atlanualor SM: 5058 [20k) 27-Mar-12 (Mo, 217-015630) Apr-13

Type-N mismatch combination SN 8047 3 F 08327 27-Mar-12 (No, 217-01533) Apr-13

Reference Probe ES30DV3 SM: 3205 28-Dae-12 (No, ES3-3205_Dec12) Dec-13

DAES BN: 801 27-Jun-12 (No. DAE4-GO1_Jeni2) Jun-13

Secondary Standards o i Chack Date (in house) Scheduled Check

Power gensor HP B4B1A MY 41082317 18-0c1-02 (in house chack Oct-11) In house check: Oel-13

RF panarator &S SMT-08 100005 04d-A00-99 (in house check Oet-11) I hauga chack: Oat-13

Malwork Analyzer HP 8753E LIS37390585 34206 18 Og01 {in house check Ocl-12) In house chack: Oct-13
Mama Function Sigruatura

Callbrated by: Leif Kiysner Laboratory Techniclan o%/‘%——’

Approvid by: Katja Pokovic Technizal Manager

=
e Al

laaued: March b, 2013

Certiticate No: DB3ASV2-4d029_Mar13 FPage 1of 8
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FCC ID: AZ489FT5868/ IC: 109U-89FT5868 Report ID: SR11933 & SR11932

Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zoughausstrasse 43, 8004 Zurleh, Switzeriand

Sehwalzoriacher Kalibrierdionst
Service sulase d'étalonnage
Servizio sviceero di taratura
Swiss Calibration Service

Accradited by the Swiss Accredilation Senvice (SAS) Acereditation No.: SCS 108
The SBwiss Accreditation Service is one of the signatorles ta the EA
Multilateral Agreement for the recognition of ealibration certificates

Glossary:

TsL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MIA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 656

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exaclly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

* FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

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

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.5
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequeney 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)"C 409 + 6% 0.94 mhodm + 6 %
Head TSL temperature change during test =05°C wren
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condilion
SAR measurad 250 mW input power 2,45 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 9.46 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Head TSL condition
SAR measured 250 mW input power 1.59 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 6.18 Wikg = 16.5 % (k=2)

Body TSL parameters
The fallewing parameters and calculations were applied.
Temperature Permittivity Conductivity
Neiminal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 54128% 1.02 mho/m £ 6 %
Body TSL temperature change during test <0.5°C TS
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 2.52 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 966 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.65 Wikg
SARA for nominal Body TSL parametars normalized to 1W 6.39 Wikg = 16.5 % (k=2)

Certificate No: DB35V2-4d029_Mar13
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Appendix

Antenna Parameters with Head TSL
Impadance, transformed to feed paint 51.10-44j0
Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to faed point 4760670
Return Loss -22edB

General Antenna Parameters and Design

| Electrical Delay (one dirsction) [ 1,368 ns ]

Aftor long lerm use with 100W radiated powar, anly a slight warming of the dipole near the feedpoint can be measurad.

The dipole is made of etandard semirigid coaxial cable. The center conductor of the feading line is directly connactad 1o the
second arm of tha dipole. The antenna is theretore shori-circuited for DC-signals. On soma of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the posilion as explained in the
"Measuremant Conditions® paragraph. The SAR data are not affected by this change. The averall dipola langth is still
according to the Standard.

Mo excossive force must be applied 1o the dipole arms, becausea they might bend or the soldered connections near the
leedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manulaciured on Dacember 17, 2004
Corificate No: DE3SV2-44020_Mar13 Page 4 of 8
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d029

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.94 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY 52 Configuration:

-

Probe: ES3DV3 - SN3205; ConvE(6.05, 6.05, 6.05); Calibrated: 28.12,2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 4.9L; Type: QDODOP49AA; Serial: 1001

DASYS52 52.8.5(1059); SEMCAD X 14.6.8(7028)

Report ID: SR11933 & SR11932

Date: 05.03,2013

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.876 Vim; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 3.71 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.59 W/kg
Maximum value of SAR (measured) = 2.88 Wikg

=k

-1.00

0 dB = 2.88 W/kg = 4.59 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Reporl for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d029

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 1.02 5/m; g, = 54.1; p= 1000 kga’m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; Convl(6.04, 6.04, 6.04); Calibrated: 28,12,2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phanom: Flat Phantom 4.91; Type: QDO00P49AA; Serial: 1001

DASYS52 52.8.5(1059); SEMCAD X 14.6.8(7028)

Report ID: SR11933 & SR11932

Date: 04,03,2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.578 V/im; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 3.69 Wikg

SAR(1 g) = 2.52 Wikg; SAR(10 g) = 1.65 W/kg
Maximum value of SAR (measured) = 2.92 W/kg

-4

860
21200 e
0dB =292 Wikg = 4.65 dBW/kg
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Impedance Measurement Plot for Body TSL
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Report ID: SR11933 & SR11932

Calibration Laboratory of Schweizerischer Kalibtierdienst

Schmid & Partner Service sursse § dalonnage
Engineering AG Servirio svirzero di tarsturs

Zeughaussisasse 43, 8004 Zurich, Switreriand Swiss Cabibration Servica

Accradied by e Swils Accralion Senacs [BAS)
The Swiss Accreditaion Service is one of the signatories 1o the EA
Muttilateral Agreement for the recogniticn of calibration cerlificates

cient  Motorola MY

|CALIBRATION CERTIFICATE

Object DB35V2 - SN: 4d030
Calbwalion procedurs(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz
Calkwabon date October 15, 2013

This calitraton cedificale documents the imceabslity o ratonal viandards, whech realire the physical urits of moasurements (S1)
The ersaisurements and tie uncertalntes wilh conficence probability s ghen on he lollowing pages and are part of Bwe centificale.

Al calibraticns have been conducted in The cosed lsboratony tacility. enviionment Iempedatue (22 s 3)°C and humidly < T0%.

Calibrabon Equipment used (W TE criical e calbration)

Primafy Standar e Cal Dats [Cortlicale Mo ) Sehudulsd Calibeaten

Powess msler EPLS-4424 GRAT4BOTO4 08-Oct-13 (Mo, 217-01.82T) Cici- 14

Powes sénaoi HP BAB1A UsaT292Tea 08-Oci-13 (Mo, 217-01.827) Ol-14

Powers sermor HP B4B1A MY A0S T 09-Oct- 13 Mo, 217-01828) Cct-14

Feforsrce 20 dff Alenumbor GN- 5058 [210k) Ob-Aper 1 (Mo, 21700 736) Apr-14

Typa-N miamatch comisnalion SN SD4T 3 7 0EAIT Dd-Ape-10 (Mo, 217-01 78) Age-14

Raferancs Proba ESI0VI SN 2205 28-Dec-12 (Mo, EE3-2005_Deac13) Dwc-13

CIAE4 She 601 25-Apr-13 [No. DAE4-B01_Apr ) Apr-14

Secondary Standards 10 # Chnci Dade (an Fonsse) Sehurdaiod (aoch

AF gansmbor AAS SMT-06 100005 Oud-shang -9 i howre ok O3cl-13) i hourse check: Oict-15

Natweork Anahyzer HP B753E LIEITIN0GAS BAZ08 1E8-0ct-0N [m housa ok Oct-13) Im house chisclc Dct-14
Hame Function Gagratues

Canbiratad ty Domica il Lisboratony Technician i:} il-'l‘..“\f

Approved by Kabjs Palaws Toeihiizsl Maragor

Issuad: Cctobar 15, 2013

This calibration cedficate shal not be repeodusced amcapt im full without semoen apperceal of tha labonabony.
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Calibration Laboratory of

r Schweizorischer Kalibrierdienst
Schmid & Partner Service suisse o etalonnage
Engineering AG Servizio svirrern di taratura
Zrughavestrasse 43, 5004 Zurich, Swilzerland Swias Calibeabion Bervice
Accredted by Iha Swiss Accrecitation Sarvece (SAS) Accreditation No.: SCS 108

The Swiss Accredilation Service is one of the signalodies to the EA
Mult:lateral Agresment for the recogniticen of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,2
N/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 from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absomption Rate (SAR) for hand-held

devices 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 Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parametars with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

nurninal SAR resull.

The reported uncertainty of measurement is staled as the standard uncertainly of measurement
multiphed by the coverage factor k=2, which for a normal distribution comesponds (o a coverage
probability of approximately 95%.
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Report ID: SR11933 & SR11932

Measurement Conditions
DASY systern configuralion, as far as not on page 1.

DASY Version DASYS vszaT

Extrapolation Advanced Extrapolation

Phantorn Modular Flat Phantom

Distance Dipole Cenlor - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency B35 MHz = 1 MHz
Head TSL parameters

The lollowing parameters and calculations were applied.
Temperature Parmittivily Conductivity

Nominal Head TSL parametors 220°C 415 0.80 miha/m

Measured Head TSL parameters {(220+02)°C 41226% 0.63 mhoim = & %

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

SAR averagod over 1 em” (1 g} of Head TSL Condition

SAR maasurad 250 mW input power 243 Whg

SAR for nominal Head TSL paramedens normalized to 1W 947 Wikg = 17.0 % (k=2)

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

SAR measurad 250 mW input power 1.58 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 6.19 Wikg = 16.5 % (k=2)
Body TSL parameters

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 589 0.97 mhoim

Measured Body TSL parameters (220202)"C 54526% 1.00 mho'm £ 6 %

Body TSL lemperalure change during tesl <05°C e n—
SAR result with Body TSL

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

SAR measured 250 mW input powes 2.45 Wikg

SAR for nominal Body TSL paramaterns nomualized to 1W 0.52 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm’ {10 g) of Body TSL condition

SAR maasured 250 mW input power 1.61 Wikg

SAR for nominal Body T'SL pammeders nomalized o 1W 6.29 Wikg = 16.5 % (ka2)
Cetificate No: DB3SV2-40030_Oct13 Page 3 of 8
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Appendix

Antenna Parameters with Head TSL
Impedance, ransformed o feed point 537T0-16§0
Return Loss «282dB

Antenna Parameters with Body TSL

Impedance, transformed to leed point 4900 - 4.6 41
Fieturn Loas - 255 dB

General Antenna Parameters and Design

| Electrical Delay (one drection) | 1.385 ns

Alter long term use with 100W radated power, anly a slight warming of the dipole near the heedpoint can be maasuned

The dipole ks made of standard semingid coaxial cable. The center conductor of the feeding line & directly connected 1o the
second am of the dipole. The antenna is therelome short-circuited for DC-signals. On some of the dipoles, small end caps
am added 10 the dipole ams in order 10 improve matching when leaded according 1o Ihe position as explained in the
‘Measurement Conditicns” paragraph. The SAR dala are not aftected by this change. The overall dipola length is still
acconding 1o the Standard.

No excessiva lorce must ba appied 1o the dipols arms, because they might band or the soldened connections noaar the
feadpaint may bo damaged.

Additional EUT Data

Manufactured by SPEAG
Manutacturad on Decamber 17, 2004
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DASYS Validation Report for Head TSL

Date:; 14.10.2013

Test Laboraory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE35V2; Serial: DE35V2 - SN: 4d030

Communication System: UID 0 - CW ; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.93 S/m; & = 41.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENECSANS] C63. 19-2007)

DASY 52 Configuration:

Probe: ES3DY3 - SNI205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 25.04.2013

Phantom: Flal Phantom 4.9L: Type: QDODOPS9AA; Senal: 1001

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 56,730 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.68 Wikg

SAR(L g) = 243 Wikg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR {measured) = 283 Wikg

= Faa

1700

0dB = 2.83 Wikg = 4.52 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 15.10.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvipole 835 MHz; Type: DBISV2; Serial: DE3SV2 - SN: 4d030

Communication System: UID 0 - CW ; Frequency: 835 MHz

Medium paramciers used: T = 835 MHz; o = 1.005 $/m; & = 54.5; p = 1000 kg/m®
Phantom section: Flm Section

Measurement Standard: DASY S (IEEE/IEC/ANSTC63. 19-2007)

DASYS52 Configuration:
« Probe: ES3IDV3 - SN3205; Conv(6.04, 6.04, 6.04); Calibrated: 28.12.2002;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAEA Sn60|; Calibrated: 25.04.2013

« Phantom: Flat Phantom 4.901; Type: QDODOPA9AA; Serial: 1001

DASYS2 S2.R8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 56.730 Vim; Power Drift = 0.01 dB

Peak SAR (extrupolated) = 3.58 Wikg

SAR(] g) = 2.45 W/kg: SAR(10 g) = 1.61 Wikg

Maximum value of SAR (measured) = 2.82 Wikg

-2.40

Anm

0 dB = 2.82 W/ikg = 4.50 dBW/kg
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Impedance Measurement Plot for Body TSL
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