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1.0

2.0

3.0

Report ID: P3784-EME-00057

Introduction
This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for Video Remote Speaker Microphone with Bluetooth and WiFi, models
HK2061A and HK2062A. These devices are classified as General Population/Uncontrolled.
Class II permissive Change required due to improper test mode configurations in original
filing at SGHz WLAN frequency band.
FCC SAR Summary
Table 1
Max Calc at Body Max Calc at Face
Equipment Frequency band (W/kg) (W/kg)
Class (MHz)
1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
2.4GHz WLAN
DTS (WLAN 802.11 b/g/n) 0.17 0.09 0.06 0.03
#5GHz WLAN
NII (WLAN 802.11 ac/n) 0.81 0.26 0.34 0.15
*DSS Bluetooth NA NA NA NA
Note:

*Results not required per KDB

# The previous reported results at SGHz are replaced with the results presented herein.

Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

CW: Continuous Wave

DSS: Direct Spread Spectrum

DTS: Digital Transmission System

DUT: Device Under Test

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum

RF: Radio Frequency

SAR: Specific Absorption Rate

NA: Not Applicable

DSSS: Direct Sequence Spread Spectrum

OFDM: Orthogonal Frequency-Division Multiplexing
WLAN: Wireless Local Area Network

NII: National Information Infrastructure

U-NII: Unlicensed National Information Infrastructure

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17
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4.0

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

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

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

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

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

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

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

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

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

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz).
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e FCCKDB —865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
e FCC KDB - 865664 D02 RF Exposure Reporting v01r02

e FCC KDB —-447498 D01 General RF Exposure Guidance v06

e FCCKDB —248227 D01 802.11 Wi-Fi SAR v02r(02

e FCCKDB - 648474 D04 Handset SAR v01r03

5.0 SAR Limits

Table 2
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure | Controlled Exposure
Environment) Environment)
Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

6.0  Description of Devices Under Test (DUT)

These devices operate in the WLAN technology for data capabilities over 802.11 b/g/n (2.4
GHz), 802.11ac/n (5 GHz) wireless networks and Bluetooth technology for short range
wireless devices.

These devices also incorporate a Bluetooth v4.0, which include classis Bluetooth, and
Bluetooth low energy. It is Class 1 Bluetooth device with Frequency Hopping Spread
Spectrum (FHSS) technology. The Bluetooth radio modem is used to wireless link audio
accessories. The maximum actual transmission duty cycle is imposed by the Bluetooth
standard. The maximum duty cycle for BT is derived from 5-slots packet type operation
which consists of receiving on 1-slot and transmitting on 5-slots, and thus maximum duty
cycle = 78%.

WLAN 2.4GHz 802.11 b/g/n operate using Direct Sequence Spread Spectrum (DSSS) and
Orthogonal Frequency-Division Multiplexing (OFDM) with channel bandwidth of 20MHz.
WLAN 5GHz 802.11 ac/n operate using Orthogonal Frequency-Division

Multiplexing (OFDM) with channel bandwidth of 20MHz, 40MHz and 80MHz.
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Table 3 below summarizes the technologies, bands, maximum duty cycles and maximum
output powers. Maximum output powers are defined as upper limit of the production line
final test station.

Table 3
Technologies Band Transmission | Duty Cycle (%) | Max Power (mW)
(MHz)
WLAN - 802.11b | 2412-2462 DSSS 100 39.80
WLAN -802.11g | 2412-2462 OFDM 100 39.80
WLAN -802.11n | 2412-2462 OFDM 90 25.10
WLAN - 802.11ac | 5150-5850 OFDM 90 25.10
WLAN - 802.11n | 5150-5850 OFDM 90 25.10
BT 2402-2480 FHSS 78 12.68

The intended operating positions are “at the body” and “at the face” with the DUT facing
front and back against the phantom. The positions “at the body” by means of the offered
body worn accessories.

7.0 Optional Accessories and Test Criteria

The following sections describe the antennas, batteries, and body-worn accessories.

7.1 Antennas

These devices had internal BT/WLAN antenna. The Table below lists it description.

Table 4
Antenna Selected
Models Description for test Tested
ANO000154A01 | 2.4 GHz Internal BT/WLAN, 3.2 dBi Yes Yes
ANO000154A01 | 5 GHz Internal WLAN, 4.2 dBi Yes Yes
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7.2 Batteries
There are optional batteries offered for this product. The Table below lists their

descriptions.
Table 5
Battery Selected
Description Tested | Comments
Models P for test
PMNN4507A |Fusion Standard Battery (1950 mAh) Yes Yes Standard battery
PMNN4508A |Fusion High Capacity Battery (2925 mAh) Yes Yes Extended battery

7.3 Body worn Accessories

The Table below lists the body worn accessories, and their descriptions.

Table 6
Body worn Selected
Description Tested Comments
Models P for test
Allow device to be flexibly
PMLN7414A |Carry Holder Yes Yes |worn with speaker face in or
face out.
Allow device to be flexibly
HWO000331A02 |Carry Holder, Metal Clip Yes Yes |worn with speaker face in or
face out.
Tested with PMLN7414A
PMLN7415A |Shoulder Strap, Left Yes Yes and HW000331A02.
. By similarity to
PMLN7416A |Shoulder Strap, Right No No PMLN7415A
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 7
Dos1mett;;)ceSystem System version | DAE type | Probe Type
Schmid & Partner A
Engineering AG 52.8.8.1222 DAE4 fg;ﬁ}fn
SPEAG DASY 5

The DASYS5™ system is operated per the instructions in the DASYS™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order to
locate the interpolated maximum SAR distribution.  After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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8.2 Description of Phantom(s)
Table 8
Phantom | Material Loss
Dimension | Thicknes | Support | Tangen
Phantom(s) Material s LxWxD S Structure t
Phantom Type Used Parameters (mm) (mm) Material | (wood)
200MHz -
6GHz;
Triple Flat \ Er = 3-5, 280X71575X1
Loss Tangent
=<0.05
300MHz -
6GHz; Human 2mm
SAM NA Er=<5, Model +/- Wood <0.05
Loss Tangent 0.2mm
=<0.05
300MHz -
6GHz;
Oval Flat NA Er—44/. 1, | 000x400xl
90
Loss Tangent
=<0.05
8.3 Description of Simulated Tissue

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17

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.
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Simulated Tissue Composition (percent by mass)

Table 9
5GHz "
Ingredients Head | Body
Sugar NA NA
Diacetin NA NA
De ionized —Water NA NA
Salt NA NA
HEC NA NA
Bact. NA NA

Note: (1) SPEAG provides Motorola proprietary stimulant ingredients for the 5 GHz band.

9.0 Additional Test Equipment

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

Table 10
Model Serial Calibration Calibration Due

Equipment Type Number Number Date Date
Speag Probe EX3DV4 3735 7/16/2015 7/16/2016
Speag DAE DAE4 850 8/24/2015 8/24/2016
Signal Generator E4438C MY47272101 8/12/2014 8/12/2016
Power Meter E4419B MY40330364 5/29/2015 5/29/2017
Power Sensor 8482B 3318A07392 6/3/2015 6/3/2016
R&S Smart Sensor NRP-Z11 120907 2/11/2015 2/11/2017

Power Amplifier 584G11 312664 NCR NCR
Dickson Temperature Recorder TM320 06153216 7/20/2015 7/20/2016
*Thermometer HH202A 35881 4/18/2015 4/18/2016
#Thermometer HH806AU 080307 4/8/2016 4/8/2017
Network Analyzer E5071B MY42403218 8/4/2015 8/4/2016
Dielectric Assessment Kit DAK-3.5 1156 5/12/2015 5/12/2016
Speag Dipole D5GHzV2 1027 1/26/2016 1/26/2018

Note: *Equipment used for test dates prior to equipment calibration due date.
# Equipment used to replace equipment out for calibration.

10.0 SAR Measurement System Validation and Verification

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

The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
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Table 11
Measured
Probe . ey gs
. . Probe Tissue Validation
Dates Calibration
. SN Parameters
Point e . .
c ‘ € Sensitivity ‘ Linearity ‘ Isotropy
CwW
12/18/2015 Body 5250 5.40 48.0 Pass Pass Pass
12/18/2015 Head 5250 4.52 35.1 Pass Pass Pass
12/18/2015 Body 5500 3735 5.79 47.5 Pass Pass Pass
12/18/2015 Head 5500 481 34.7 Pass Pass Pass
12/19/2015 Body 5750 6.30 46.6 Pass Pass Pass
12/19/2015 Head 5750 5.18 33.9 Pass Pass Pass
802.11
12/23/2015 Body 5250 533 46.2 Pass Pass Pass
12/21/2015 Head 5250 4.58 34.5 Pass Pass Pass
12/23/2015 Body 5500 3735 5.67 45.7 Pass Pass Pass
12/22/2015 Head 5500 4.66 32.9 Pass Pass Pass
12/19/2015 Body 5750 6.30 46.6 Pass Pass Pass
12/19/2015 Head 5750 5.18 33.9 Pass Pass Pass
10.2 System Verification
System verification checks were conducted each day during the SAR assessment.
The results are normalized to 1W. Appendix D includes DASY plots for each day
during the SAR assessment. The Table below summarizes the daily system check
results used for the SAR assessment.
Table 12
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # Tissue Type - Dipole Kit/Serial # (W/kg Measured normalized to 1W Date
(W/kg) (W/kg)
18.10 72.40 *4/20/2016
7.58 75.80 5/3/2016
5250 7.64 76.40 5/4/2016
73.4 +/- 10% 7.52 75.20 5/6/2016
7.67 76.70 5/8/2016
7.17 71.70 5/12/2016
19.4 77.60 *4/21/2016
SPEAG D5GHzV2 3300 ;99? ;géltg *55//34(/22001166
z o . .
3735 FCC Body /1027 774+ 10% 8.13 81.30 *5/7/2016
8.23 82.30 5/11/2016
5600
78.7+/-10% 8.52 85.20 5/11/2016
17.20 68.80 *4/21/2016
5750 7.39 73.90 5/3/2016
74.14/-10% 7.15 71.50 5/5/2016
7.44 74.40 5/9/2016
7.55 75.50 5/12/2016

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17
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Table 12 (con’t)

System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # Tissue Type - Dipole Kit/Serial # (W/kg Measured normalized to 1W Date
(Wikg) (Wikg)
5250 7.48 74.80 *4/26/2016
7.27 72.70 5/4/2016

IEEE/ SPEAG D5GHZV?2 78.7+/-10% 7.59 75.90 5/10/2016
3735 IEC Head /1027 g 5500 20.00 80.00 4/25/2016
78.4 +/- 10% 7.28 72.80 5/10/2016
5750 7.54 75.40 *4/26/2016
76.14+/-10% 7.53 75.30 *5/10/2016

Note: * system performance check cover next testing day (within 24 hours).

10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.
Table 13
. . . Dielectric . . Dielectric
Frequency Tissue Conductivity Conductivity Tested
(MHz) Type Target (S/m) i Meas. (S/m) it Date
Target ) Meas.
5.14 45.1 *4/20/2016
5.46 46.8 5/3/2016
5.36 48.9 5.42 45.8 5/4/2016
FCCBody | (4 82580) | (44.1-53.8) 5.48 45.5 5/6/2016
5250 5.40 44.9 5/8/2016
5.54 44.7 5/12/2016
%
IEEE 471 360 s s sl
IEC Head (4.24-5.18) (32.4-39.5) 450 341 5102016
5.19 45.1 *4/20/2016
5.51 46.7 5/3/2016
5.40 48.9 5.47 45.7 5/4/2016
FCC Body (4.86-5.94) (44.0-53.8) 554 45.4 5/6/2016
5290 5.46 44.9 5/8/2016
5.59 44.6 5/12/2016
%
we | s | e |iwo | one s
IEC Head (4.28-5.23) (32.3-39.5) 454 34.0 5102016
5.71 46.3 *4/21/2016
565 486 5.80 46.3 5/3/2016
FCC Body : ) 5.74 45.4 *5/4/2016
5500 (5.08-6.21) (43.7-53.5) = 80 143 *57172016
5.8 443 5/11/2016
IEEE/ 4.97 35.7 4.71 33.8 4/25/2016
IEC Head (4.47-5.46) (32.1-39.2) 4.74 33.7 5/10/2016
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Table 13 (con’t)

. . . Dielectric . . Dielectric
Frequency Tissue Conductivity Conductivity Tested
(MHz) Type Target (S/m) TR Meas. (S/m) At Date
Target ) Meas.
5.71 46.3 *4/21/2016
6 186 5.83 46.3 5/3/2016
5. : "
FCCBody | (512.625) | (43.7-53.) 3.1 45.3 S/4/2016
5530 5.83 44.2 *5/7/2016
5.88 44.2 5/11/2016
IEEE/ 5.00 35.6 4.71 33.8 4/25/2016
IEC Head (4.50-5.50) (32.0-39.2) 4.77 33.6 5/10/2016
5.77 48.5
5600 FCC Body (5.19-6.34) (43.6-53.3) 5.98 441 5/11/2016
5.78 48.5
5610 FCC Body (5.20-6.36) (43.6-53.3) 5.99 441 5/11/2016
5.71 46.3 *4/21/2016
6.15 45.9 5/3/2016
5.94 48.3
FCC Body 6.09 44.9 5/5/2016
5750 (5.35-6.54) (43.4-53.1) 6.07 138 5/9/2016
6.21 43.7 5/12/2016
IEEE/ 5.22 354 4.78 329 *4/26/2016
IEC Head (4.70-5.74) (31.8-38.9) 5.03 329 *5/10/2016
5.71 46.3 *4/21/2016
6.18 45.8 5/3/2016
5.97 48.2
FCC Body 6.12 44.9 5/5/2016
5775 (5.37-6.57) (434-53.1) 6.11 43.8 5/9/2016
6.25 43.7 5/12/2016
IEEE/ 5.25 353 4.80 32.8 *4/26/2016
IEC Head (4.72-5.77) (31.8-38.9) 5.06 32.9 *5/10/2016

Note: * Tissue cover next testing day (within 24 hours).
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
: 1825 °C Range: 19.4-22.8°C
Ambient Temperature Avg. 21.1°C
: NA Range: 18.9-22.3°C
Tissue Temperature Avg. 20.3°C

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

12.1

Measurements

Report ID: P3784-EME-00057

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

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

normal at the measurement location

Table 15
Description <3 GHz >3 GHz
Max1mum 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 3004 1° 2004 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
resolution, normal to
phantom surface

uniform grid: AzZoom(n)

<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 devices operational at the body and face as described in section 6.0 while using
the applicable accessories listed in section 7.0. All accessories listed in section 7.0
of this report were considered when implementing the guidelines specified in section

4.

12.3

DUT Positioning Procedures

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

The DUT was positioned in normal use configuration with its’ front and back
against the phantom with the offered body worn accessories.

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front and back sides separated 2.5cm from
the phantom.

12.4 DUT Test Channels

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

N, =2*roundup[10*(fy, — fi,,,)/ f.1+1

Where

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

F. = Center channel

12.5 SAR Result Scaling Methodology

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

—Drift

Max Calc=SAR meas-10 ! -

P _max
P _int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

Note: for conservative results, the following are applied:

IfP_int>P max, then P max/P_int=1.
Drift =1 for positive drift

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17 Page 16 of 81



FCC ID: AZ489FT7088 / IC: 109U-89FT7088 Report ID: P3784-EME-00057

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.

12.6 DUT Test Plan

The guidelines and requirements outlined in section 4.0 were used to assess
compliance of these devices. All modes of operation identified in section 6.0 were
considered during the development of the test plan.

SAR assessment at WLAN 5GHz was performed in 802.11 ac mode using a duty
cycle of 90% with result scaled to 100% as per guideline of KDB 248277 for this
PCII filing.

13.0 DUT Test Data

13.1 WLAN assessment at the Body SGHz (802.11 ac/n)

The tables below represent the output power measurements for WLAN 5 GHz
802.11 ac/n for assessments at the Body using battery PMNN4507A because it is the
standard battery. These power measurements were used to determine the necessary
modes for SAR testing according to KDB 248227 DOl SAR Measurement
Procedures for 802.11 ac/n Transmitters.

The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (5.15-5.85 GHz) which are listed in Table 16.

SAR is not required for 802.11 n when the highest adjusted SAR is < 1.2W/kg.
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Table 16
Battery: Specified
Channel Channel . PMNN4507A Max
Band Mode Bandwidth Channel Frequency Modulation Power
QOutput Power [mW] [mW]
52 5260 23.40
2 .
oMLy 56 5280 22.90
S0a11 60 5300 25.10 25 10
A 64 5320 24.50 :
4 2 .
JOMILs 5 5270 21.90
U-NII-2A 62 5310 25.10
(5.25- 52 5260 24.00
5.35GHz) 3 .
oMLy 56 5280 25.10
60 5300 25.10
802.11ac 64 5320 23.40 25.10
54 5270 24.00
40MHz 62 5310 25.10
80MHz 58 5290 25.10
100 5500 25.10
112 5560 24.50
20MHz 116 5580 OFDM 24.00
128 5640 24.00
. 25.10
802.11n 102 5510 24.00
110 5550 24.50
40MHz 118 5590 24.00
126 5630 22.90
U-NIL-2C 100 5500 23.40
(<5.65GHz)* 112 5560 24.50
20MHz 116 5580 24.00
128 5640 24.50
102 1 .
802.11ac 0 3310 25.10 25.10
JOMI 110 5550 24.00
z 118 5590 23.40
126 5630 24.00
106 5530 25.10
8OMHz 122 5610 23.60

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17 Page 18 of 81



FCC ID: AZ489FT7088 / IC: 109U-89FT7088 Report ID: P3784-EME-00057

Table 16 (con’t)

Channel Channel Battery: SDETIIEL
Band Mode . Channel Modulation PMNN4507A Max Power
Bandwidth Frequency
Output Power [mW] [mW]
132 5660 24.00
20MHz 149 5745 23.40
165 5825 24.00
802.11n 134 5670 24.00 25.10
142 5710 24.00
40MH
z 151 5755 24.00
U-NII-2C 159 5795 24.00
(>5.65GHz) 132 5660 25.10
OFDM
+ U-NII-3* 20MHz 149 5745 23.40
165 5825 25.10
134 5670 25.10
802.11ac 142 5710 25.10 25.10
40MH
z 151 5755 25.10
159 5795 25.10
1
ROMHz 38 5690 24.50
155 5775 25.10

Note:

1) U-NII-1 specified max power was equal to U-NII-2A and not required for data if the SAR of U-NII-2A < 1.2 W/kg as per KDB 248227.
2) All 5SGHz bands are tested at 802.11 ac 80MHz and other configurations were not required if the SAR < 1.2 W/kg as per KDB 248227.
3) “* “per KDB 248227, Table 1.

Assessments at the Body U-NII-2A with all offered Body worn

DUT assessment with WLAN internal antenna, all offered batteries without any
cable accessory attachment against phantom with all offered body worn. Refer to
Table 16 for highest output power channel. SAR plots of the highest results per
Table (bolded) are presented in Appendix E.

Table 17
Meas Max | Max
Erry Cable |Test Freq Init | SAR | Meas. IOg-. Calc. | Calc.
Antenna Battery fr Accessory | (MHz) Pwr | Drift |1g-SAR SAR 1g- 10g- Run#
W) | (dB) | (W/kg) (Wkg) SAR | SAR

(W/kg) | (W/kg)

PMLN7414A

(DUT @Front) 5290 ]0.0245| -0.08 | 0.090 | 0.030 | 0.10 | 0.03 |KBK-AB-160506-06

PMLN7414A

(DUT @Back) 5290 ]0.0245| -0.28 | 0.219 | 0.093 0.26 | 0.11 |KBK-AB-160503-05

PMLN7414A
ANO000154A01 PMNN4507A ith None

Standard - _AB- -
PMLN7415A 5290 10.0245| -0.34 | 0.143 0.037 0.17 0.05 |KBK-AB-160506-05

(DUT @Front)

PMLN7414A
with
PMLN7415A
(DUT @Back)

5290 ]0.0245| -0.16 | 0.295 0.091 0.34 | 0.11 | FD-AB-160421-03

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17 Page 19 of 81




FCC ID: AZ489FT7088 / IC: 109U-89FT7088

Table 17 (con’t)

Report ID: P3784-EME-00057

Meas Max | Max
Car Cable |Test Fre Init | SAR | Meas. 10 — | Cale. | Cale.
Antenna Battery Acces:(}), Accessor (MHz)q Pwr | Drift |1g-SAR S AgR 1g- 10g- Run#
ry y W) | @B) | (Wikg) | yuro | SAR | SAR
£ | (Wikg) | (Wikg)
HWO000331A02
(DUT @Front) 5290 0.0245| -0.66 | 0.142 0.044 0.19 0.06 |KBK-AB-160506-09
HWO000331A02
(DUT @Back) 5290 10.0245| -0.08 | 0.583 0.214 0.67 0.25 |KBK-AB-160504-10
AN000154A01 | PMNN4507A HW000,3§1A02
Standard wit _AB- -
PMLN7415A 5290 ]0.0245| 0.62 0.088 0.035 0.10 0.04 | FD-AB-160512-06
(DUT @Front) None
HWO000331A02
with
PMLN7415A 5290 0.0245| 0.42 0.248 0.096 0.28 0.11 |KBK-AB-160504-09
(DUT @Back)
Assessment of Extended Battery
PMNN4508A |HW000331A02
ANO000154A01 Extended (DUT @Back) None 5290 0.0232 | -0.40 | 0.526 0.198 0.69 0.26 |KBK-AB-160508-04
Notes:

DUT @ Front - Microphone of DUT face in to the carry accessory.
DUT @ Back - Microphone of DUT face out to the carry accessory.

Assessments at the Body U-NII-2C with all offered Body worn
DUT assessment with WLAN internal antenna, all offered batteries without any
cable accessory attachment against phantom with all offered body worn. Refer to
Table 16 for highest output power channel. SAR plots of the highest results per
Table (bolded) are presented in Appendix E.

Table 18
Meas Max | Max
Init | SAR | Meas. | Cale. | Cale.
Antenna Battery AcCcZ::(})’ AcCc::)sl(fr Tf;/}fl;;q Pwr | Drift |1g-SAR ;ggl; 1g- 10g- Run#
v Y W) | @B) | (Wike) | e | SAR | SAR
(W/kg) | (W/kg)
PMLN7414A
(DUT @ Front) 5530 [0.0242| -0.06 | 0.134 | 0.046 | 0.16 | 0.05 |KBK-AB-160507-03
PMLN7414A
(DUT @Back) 5530 [0.0242| -0.09 | 0.268 | 0.113 | 0.31 | 0.13 |KBK-AB-160503-02
PMNN4507A PMLN741A N
ANO000154A01 with one
Standard PMLN7415A 5530 [0.0242| -0.29 | 0.194 | 0.056 | 0.24 | 0.07 |KBK-AB-160507-02
(DUT @Front)
PMLN7414A
with
PMLN7415A 5530 [0.0242| -0.19 | 0.330 | 0.108 | 0.39 | 0.13 |KBK-AB-160422-07
(DUT @Back)
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Table 18 (con’t)

Report ID: P3784-EME-00057

Meas Max | Max
Init | SAR | Meas. * | Cale. | Calec.
Antenna Battery AcCcz::(}), Ac(i::)slsr T:;;;;;zq Pwr | Drift |1g-SAR ;ggli 1g- 10g- Run#
ry y W) | @B) | (Wikg) | (1| SAR | SAR
(W/kg) | (W/kg)
HWO000331A02
(DUT @Front) 5530 0.0242 | -0.16 | 0.151 0.048 0.18 0.06 |KBK-AB-160508-01
HWO000331A02
(DUT @Back) 5530 0.0242 | -0.46 | 0.627 0.229 0.80 0.29 | FD-AB-160505-01
PMNN4507A [HW000331A02) o5
ANOOOIS4A0T Standard with 5530 0.0242| -0.63 0.099 0.039 0.13 0.05 |KBK-AB-160507-05
PMLN7415A : e : : : : o )
(DUT @Front)
HWO000331A02
with
PMLN7415A 5530 [0.0242| -0.04 | 0.220 | 0.088 | 0.25 | 0.10 |KBK-AB-160504-13
(DUT @Back)
Assessment of Extended Battery
PMNN4508A |HW000331A02 N 5530 0.0240 | -0.06 | 0.691 0.225 0.81 0.26 |KBK-AB-160508-02
one
AN00OT54A01 Extended | (DUT @Back)
5610 0.0246 | 0.26 0.632 0.213 0.71 0.24 |KBK-AB-160511-04
Notes:

DUT @ Front - Microphone of DUT face in to the carry accessory.
DUT @ Back - Microphone of DUT face out to the carry accessory.

Assessments at the Body U-NII-3 with all offered Body worn

DUT assessment with WLAN internal antenna, all offered batteries without any
cable accessory attachment against phantom with all offered body worn. Refer to
Table 16 for highest output power channel. SAR plots of the highest results per
Table (bolded) are presented in Appendix E.

Table 19
Meas Max | Max
Car Cable |Test Fre Init | SAR | Meas. 10 — | Cale. | Cale.
Antenna Battery Acces:(}), Accessor (MHz)q Pwr | Drift |1g-SAR S AgR 1g- 10g- Run#
ry y W) | @B) | (Wikg) | (1| SAR | SAR
(W/kg) | (W/kg)
PMLN7414A
(DUT @Front) 5775 [0.0224| 0.04 | 0.119 | 0.041 | 0.15 | 0.05 | FD-AB-160509-03
PMLN7414A
(DUT @Back) 5775 0.0224 | 0.17 0.237 0.099 0.29 0.12 |KBK-AB-160503-07
PMLN7414A
PMNN4507A with None
ANO000154A01 Standard PMLN7415A 5775 [0.0224| 0.20 | 0.169 | 0.046 | 0.21 | 0.06 |KBK-AB-160509-02
(DUT @Front)
PMLN7414A
with
PMLN7415A 5775 0.0224 | -0.42 | 0.285 0.089 0.39 0.12 | FD-AB-160422-01
(DUT @Back)
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Table 19 (con’t)

Report ID: P3784-EME-00057

Meas Max | Max
Init | SAR | Meas. * | Cale. | Calec.
Antenna Battery AcCcz::(}), Ac(iZ:)slsr T:;i;;;q Pwr | Drift |1g-SAR ;ggli 1g- 10g- Run#
ry y W) | @B) | (Wikg) | yuro | SAR | SAR
£ | (Wikg) | (Wikg)
HWO000331A02
(DUT @Front) 5775 0.0224 | -0.39 | 0.096 0.029 0.13 0.04 | FD-AB-160509-05
HWO000331A02
(DUT @Back) 5775 |0.0224| -0.13 | 0.607 | 0.220 | 0.77 | 0.28 | FD-AB-160505-05
ANO00154A01 Pl\/élt\illl\llgsr(();A HWO(?:});}?IAOZ None
PMLN7415A 5775 [0.0224| 0.30 | 0.071 | 0.0280 | 0.09 | 0.03 | FD-AB-160509-04
(DUT @Front)
HWO000331A02
with
PMLN7415A 5775 0.0224 | -0.43 0.224 0.086 0.30 0.12 | FD-AB-160505-04
(DUT @Back)
Assessment of Extended Battery
PMNN4508A |HW000331A02
ANO000154A01 Extended (DUT @Back) None 5775 0.0248 | -0.14 | 0.687 0.243 0.79 0.28 | FD-AB-160512-07
Notes:

DUT @ Front - Microphone of DUT face in to the carry accessory.
DUT @ Back - Microphone of DUT face out to the carry accessory.

13.2 WLAN assessment at the Face S GHz for 802.11 ac/n
Battery PMNN4507A was selected as the default battery for assessments at the Face
because it is the standard battery. The default battery was used during conducted
power measurements for all test channels within FCC allocated frequency range
which are listed in Table 16. These power measurements were used to determine the
necessary modes for SAR testing according to KDB 248227 D01 SAR Measurement
Procedures for 802.11 ac/n Transmitters.
Assessments at the Face U-NII-2A
DUT assessment with WLAN internal antenna, all offered batteries with front and
back of DUT positioned 2.5cm facing phantom. Refer to Table 16 for highest output
power channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.
Table 20
Meas Max | Max
Init | SAR | Meas. * | Calc. | Calc.
Antenna Battery AcCcZ::(})’ AcCc::)sl(fr Tf;/}fl;;q Pwr | Drift |1g-SAR ;ggl; 1g- 10g- Run#
Y y (W) | (@B) | (Wikg) | | SAR | SAR
& |(Wike) | (Wikg)
PMNN4s07A |Front @ 2.5em | 5290 |0.0245| 0.10 | 0.085 | 0.035 | 0.10 | 0.04 |KBK-AB-160510-02
ANOOOISAAOL) g ndard KBK-FACE-
Back @ 2.5cm 5290 0.0245| 0.11 | 023 | 0.10 | 026 | 0.11 16042705
Assessment of Extended Battery
AN000154A01| PMNNAS08A | @2.5cm | None 5290 [0.0232] 0.53 | 0.198 | 0.087 | 029 | 0.12 | FP-FACE-160504-
Extended 04
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Assessments at the Face U-NII-2C
DUT assessment with WLAN internal antenna, all offered batteries with front and

back of DUT positioned 2.5cm facing phantom. Refer to Table 16 for highest output
power channel. SAR plots of the highest results per Table (bolded) are presented in

Report ID: P3784-EME-00057

Appendix E.
Table 21
Meas Max | Max
Car Cable |Test Fre Init | SAR | Meas. 10 _' Calc. | Calc.
Antenna Battery Acces:(}), Accessor (MHz)q Pwr | Drift |1g-SAR S AgR 1g- 10g- Run#
ry y W) | @B) | (Wikg) | yuro| SAR | SAR
& | (Wikg) | (W/kg)
Front @ 2.5¢cm 5530 |0.0242| -0.32 | 0.078 | 0.0340 | 0.10 | 0.04 | FP-FACE-160510-
PMNN4507A None 07
ANOOOIS4AOL) * e 4ord KBK-FACE-
Back @ 2.5cm 5530 |0.0242| -0.24 | 0243 | 0.107 | 029 | 0.13 160425.00
Assessment of Extended Battery
AN000154A01| PMNNAS08A | @2.5cm | None 5530 [0.0240| -0.52 | 0265 | 0.114 | 034 | 0.5 | FD-FACE-160510-
Extended 08
Assessments at the Face U-NII-3
DUT assessment with WLAN internal antenna, all offered batteries with front and
back of DUT positioned 2.5c¢m facing phantom. Refer to Table 16 for highest output
power channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E.
Table 22
Meas Max | Max
Init | SAR | Meas. * | Cale. | Calec.
Antenna Battery AcCcz::(})’ AcCc::)sl(fr Tf;/}fl;;q Pwr | Drift |1g-SAR ;ggl; 1g- 10g- Run#
Y y W) | @B) | (W) | (o1 | SAR | SAR
(W/kg) | (W/kg)
KBK-FACE-
PMNN4S07A |Front @ 2.5em | 5775 |0.0224| -029 | 0.074 | 0.0310 | 0.10 | 0.04 16051101
ANOOOTSAA0T! gy dard FD-FACE-160427
Back @ 2.5cm 5775 10.0224| -026 | 0215 | 0.094 | 028 | 0.12 i 07‘ )
Assessment of Extended Battery
PMNN4508A KBK-FACE-
ANO001S4A01| ~ L o | Back @ 2.5em | None 5775 0.0248 | -0.30 | 0280 | 0.123 | 0.33 | 0.15 160511.02

13.2  Assessment for Industry Canada

Additional tests were not required for Industry Canada frequency range as testing
performed is in compliance with Industry Canada frequency range.
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13.3

Shortened Scan Assessment

Report ID: P3784-EME-00057

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

Table 23

Antenna

Battery

Carry
Accessory

Cable
Accessory

Init
Pwr
W)

Test Freq
(MHz)

SAR
Drift
(dB)

Meas.
1g-SAR
(Wikg)

Meas.
10g-
SAR

(Wikg)

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

Max
Calc.
10g-
SAR
(W/kg)

Run#

ANO000154A01

PMNN4508A

Extended

HWO000331A02
(DUT @Back)

None

5530 0.024

-0.32 0.65

0.23

0.80 | 0.28 | FD-AB-160511-07

14.0

Simultaneous Transmissions

WLAN 2.4GHz, 5GHz and BT share the same chipset, transmission path and antenna. The
transmissions of these technologies are controlled by switching which only allows one
technology to transmit at a single time and therefore do not support simultaneous
transmission.

15.0 Results Summary
Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands
and Industry Canada Frequency bands, the highest Operational Maximum Calculated 1-
gram and 10-gram average SAR values found for this filing:
Table 24
Max Calc at Body Max Calc at Face
Frequency band (W/kg) (W/kg)
Type Approval (MH2Z)
1g-SAR | 10g-SAR | 1g-SAR 10g-SAR
2.4 GHz
(WLAN 802.11 blg/n) 0.17 0.09 0.06 0.03
FCC / Industry *2.4 GHz
Canada (Bluetooth) 0.06 0.03 0.01 0.01
#5 GHz
(WLAN 802.11 ac/n) 0.81 0.26 0.34 0.15

* For Industry Canada only. Result not required for FCC per KDB.
# The previous reported results at SGHz are replaced with the results presented herein.
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The previous reported SAR results at SGHz are replaced with the bolded results presented
herein. The test results clearly demonstrate compliance with FCC General
Population/Uncontrolled RF Exposure limits of 1.6 W/kg averaged over 1 gram per the
requirements of OET Bulletin 65. The 10 grams result is not applicable to FCC filing.

16.0 Variability Assessment

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

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

Table 25
Adj
Calc.
Cable |Test Freq.|1g-SAR
Run# Antenna Battery Carry Accessory | Accessory | (MHz) | (W/kg) | Ratio Comments
KBK-AB-160508-02 0.69 No additional repeated
i ) ’ scans is required due
ANO000154A01 PMNN4508A | HW000331A02 None 5530 1.06 to the Ratio
Extended (DUT @Back) /
FD-AB-160511-07 0.65 (SARhig;x %Rlow) <

17.0 System Uncertainty

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

Per the guidelines of ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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APPENDIX A
Measurement Uncertainty Budget
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Uncertainty Budget for Device Under Test for 5.1 to 6 GHz

Measurement System

Probe Calibration E21] 6.6 N 1.00 1 1 6.6 6.6 o0
Axial Isotropy E22| 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E22] 9.6 R 1.73 0.707 | 0.707 3.9 3.9 0
Boundary Effect E23] 2.0 R 1.73 1 1 1.2 1.2 )
Linearity E24] 47 R 1.73 1 1 2.3 2.7 o0
System Detection Limits E25] 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E2.6] 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E2.7] 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E28] 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1]| 3. R 1.73 1 1 L7 1.7 oD
RF Ambient Conditions - Retlections E6.1] 0.0 R 1.73 1 1 0.0 0.0 o0
Probe Positioner Mech. Tolerance E62]| 1.0 R 1.73 1 1 0.6 0.6 0
Probe Positioning w.r.t Phantom E63] 4.0 R 1.73 I 1 2.3 2.3 o0
Max. SAR Evaluation (ext.. int., avg.) E.5 2:1 R 1.73 1 1 1.2 1:2 0
Test sample Related

Test Sample Positioning E42] 32 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1] 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2] 5.0 R 1.73 1 1 2.9 29
Phantom and Tissue Parameters

Phantom Uncertainty E3.1]| 4.0 R 1.73 1 1 2.3 23 0
Dielectric Parameter Correction - 1.4 N 1.00 1 0.79 1.4 1.1 0
Liquid Conductivity (measurement) E33] 33 N 1.00 0.64 | 043 2.1 1.4 0
Liquid Permittivity (measurement) E33] 19 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 11 11 4635
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k= 23 23

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Uncertainty Budget for System Verification (dipole & flat phantom) for 5.1 to 6 GHz

Measurement System ]

Probe Calibration E2:1 6.6 N 1.00 1 1 0.0 6.0 0
Axial Isotropy E22 4.7 R 1.73 1 1 2.7 2. <
Spherical Isotropy E22 | 96 R 1.73 0 0 0.0 0.0 =
Boundary Effect E23 2.0 R 1.73 1 1 1.2 1.2 on
Linearity E24 | 4.7 R 1.73 1 1 2.7 27 =
System Detection Limits E2.5 1.0 R 1:73 1 1 0.6 0.6 0
Readout Electronics E2.6 0.3 N 1.00 1 1 0.3 03 %
Response Time E2.7 1] R 1.73 1 | 0.6 0.6 0
Integration Time E28 | 00 R 1.73 1 1 0.0 0.0 0
RF Ambient Conditions - Noise E6.1 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 r-
Probe Positioner Mechanical Tolerance E62 1.0 R 1.73 1 1 0.6 0.6 *
Probe Positioning w.r.t. Phantom E63 4.0 R 1.73 1 1 2.3 23 =
Max. SAR Evaluation (ext.. mt., avg.) E.5 2.1 R 1.73 1 1 1.2 1.2 “
Dipole

Dipole Axis to Liquid Distance 8.E42 | 2.0 R 1.73 1 1 1.2 12 »
Input Power and SAR Drift Measurement 8.6.62 | 5.0 R 173 1 1 29 29 o
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 3 2.3 -«
Dielectric Parameter Correction - 1.4 N 1.00 1 0.79 1.4 j I | »
Liquid Conductivity (measurement) E.3.3 33 N 1.00 0.64 0.43 2.1 1.4 »
Liquid Permittivity (measurement) E33 1.9 N 1.00 0.6 0.49 1.1 0.9 o
|Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k= 19 19

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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APPENDIX B
Probe Calibration Certificates
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Calibration Laboratory of g@aﬁf
Schmid & Parther m" == ’E
Engineering AG = ]
Zaughausstrasse 43, B004 Zurich, Switzerland ﬁ%ﬁf
el

Accrediled by the Swiss Accradialion Serdce (BAS)
The Swiss Accredilation Service is one of the signatories to the EA
Multitateral Agresment for the recognition of callbration cerlificates

Client Motorola EME

Report ID: P3784-EME-00057

] Schwaizerischer Kallbrierdienst

C Service suissa d'dtalonnage

s Servizio svizzero dl taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: EX3-3T35_Jul15

CALIBRATION CERTIFICATE

Ohject EX3DV4 - SM:3735

Calibration procedure(s)

QA CAL-25.vE

Cafbration date:

July 16, 2015

Calitralion Equipment used [METE oritical for calibration)

QA CAL-01.v3, QA CAL-12.v9, QA CAL-14,v4, QA CAL-23.v5,
Calibration procedure for dosimetric E-field probes

Thea calibration cerificate documents the traceabdily 1o nabona standards, which realize the physical units of measurements {31,
The measurements and the uncerainties with confidence prabability are given on the foliceing pages and are parl of the cerificabe.

Al calibralions have bean conducted in the closed laboratory facility: emvironment tamperature (22 + 3)°C and humidily < 70%.

Primary Standards 0 Cal Date (Cenificate Mo Scheduled Calibration

Power mater E44188 GE41293874 O-Apr 15 (Mo, 1 7-02128) Mar-16

Power sansor E44120 M4 14868087 01-Apr-18 (Mo 217-02128) Miar- 16

Referance 3 o8 Afenuator SN 55054 (3c) -Apr15 (M. 217021 28) Mar-16

Rateranea 20 48 Altenualor Sh: S52TT (M) 01-Apr-15 (Mo 217021 33) Mas-16

Referance 30 d8 Altenualor SM: 55120 (30b) 01-Apr-15 (Mo, 21702133} Mar-16

Reference Probe ESIONZ S A E 20-Dac-14 (Mo ES3-3013_Decid) Dec-15

[HAE4 S B60 14-Jan-15 {No, DAE4-860_Jan15) Jan-16

Secondary Standards I8} Check Diste {in house) Scheduled Check,

RF gensrator HE BE4RC LS3842LI01 700 d4-Aug-38 (in house check Apr-13) In house check: Ape-16
|_Matwork Analyzer HP 8T53E LIS37 380585 18-Oct-01 {in howse check Oct-14) In housa check: Ocl-15

Mame Function Suf-'L
Calibrated by: Claudio Laublar Laboratory Technician
Approvad by Katja Pokovic Tachnical Manager ﬂé;z::? % i

This calibraton cerilicate shal not be reproduced excapl in full without writhen approval of the laboratory:

lsswad: July 18, 2015

Cetificabe Ma: EX3-3735_Jul15
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Calibration Laboratory of ;\m{wz__ §  Schweizerischer Kalibriordianst
Schmid & Partner ﬁ_ c Service suisse d'étalonnage
Engineering AG g Servirio svizzera di taratura
Zeughausstrasse 43, 5004 Zurich, Switzerland 1€¢ﬁ3'~‘" S Guias Calieation Sarvioe
il
Aceredind by the Swiss Accredifation Sandce (SAS) Acereditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates
Glossary:
TsL tissue simulating liquid
MNORMx y.2 sansitivity in free space
ConvF sensitivity in TSL f NORMx.y.z
DCP dicde compression point
CF crast factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization g o rtation around probe axis
Palanzation 4 & rotation around an axis that is in the plane normal to probe axis (at measurement canter),
i.e., 8 = 0is nomal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate aystem
Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak SpatiakAveraged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Technigues®, Juna 2013

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

c) |EC 62209-2, "Procedure fo determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity (o the human body (frequency range of 30 MHz 1o 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

NORMz,y,z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-call; f = 1800 MHz: R22 waveguide).
MORMx y.z are only intermediate values, L.e., the uncerainties of NORMzx,y.z does not affect the E -fiekd
uncertainty inside TSL (ses below Cormef).

MNORMx .2 = NORMx, vz * frequency_response (see Frequency Response Chart). This linearization is
implementad in DASY4 software versions later than 4.2, The uncerainty of the fraquency response is included
in the stated uncertainty of ConwF.

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

FAR: PAR is the Peak 1o Average Ratio that is nol calibrated but determined based on the signal
characteristics

Ax .z, Brp.z; Cev, 2 Oxy,2; VRx v 2: A, B, C, [ are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS woltage across the diode,

ConvF and Boundary Effect Parameters; Assessed in flat phantom using E-field (or Termperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical fiald distributions based on power
measurements for f > 800 MHz. The same salups are used for @ssessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4S software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORM:, ¥, 2 * ConvF whereby the uncerainty comresponds to that given for ComeF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
hHz.

Spherical isotrapy (30 deviation from fsalropy); in a field of low gradients realized using a flat phantam
exposed by a patch antenna.

Sensor Offset: The sensor offset coresponds to the offset of virtual measurement center from the probe tip
(on probe axis). Mo tolerance required,

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

Cartificate Mo: EX3-3735_Jul15 Fage 2 of 14
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EX3DV4 - SM:3T35 July 16, 2015

Probe EX3DV4

SN:3735

Manufactured:  February 15, 2010
Calibrated: July 16, 2015

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)

Certificate Mo, EX3-3735_Jul1s Fage 3 of 14
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EX30V4- SN:ETIS July 16, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3735

Basic Calibration Parameters

Sensor X “Sensor ¥ Sensor 2 Unc (k=2)
Norm (gVIVimPT 038 .40 047 101 %
DCF (my)" 111.5 99.9 102.9

Modulation Calibration Parameters

| uib Communication System Name A B c o VR Unct
dB dB v dB my {k=2)
0 cw 0.0 [ 1.0 000 | 1887 | #25%
0.0 0.0 1.0 1957
a0 0.0 1.0 146.8
10072~ | IEEE B02.11b WIFI 2 4 GHz (D585, 1 518 808 | 281 | 187 | 1475 | #12%
| cAB Mbips)
246 64.5 157 148 6
3.46 71.5 19.8 114.9

10013- | IEEE B02.11g WiFi 2.4 GHz (DSSS-
CAB OFDM, & Mops)

10,67 70.2 228 9.45 136.0 2.7 %

X
Y
3
X
¥
z
X
ki 10,60 £9.5 22.3 139.4
Z 10.27 6h,4 21.8 106.6
1005%- | IEEE 802.11b WIFi 2.4 GHz (DSSS, 2 X 595 | 835 253 212 | 1446 | 207 %
CAB Mbps)
ki 2.73 662 16.7 149.3
z2 | aro | 74 | 203 1153
10060~ IEEE 802.11b WiFi 2.4 GHz (D355, 5.5 X 10.99 98.9 306 | 283 128.2 0.9 %
CAB Mbps)
¥ 3.35 73.2 0.2 131.8
3 a.60 a0.5 271 1456
10061- IEEE BOZ.110b WiFi 2.4 GHz (D555, 11 X | 1487 a9.7 0.0 360 1275 | 207 %
CAB Mbps)
¥ 3.91 72.2 0.1 1323
o Z | 703 B26 | 246 145.7
10062- IEEE 202.11a'h WiFi 5 GHz (OFDM, & o 10.38 0.0 o0 0 B.EB 138.1 22 %
CAB Mbps)
¥ | 10.32 69.3 1.7 1429
Fa 9,97 6.3 21.3 1096
10063 IEEE #02.11alh WiFi § GHz (OFDM, 3 x| 1025 69,3 221 B.63 1374 | 22%
CAE Mbps)
Y | 10.21 9.2 216 1447
z 9.86 68.2 21.2 110.0
10064~ IEEE 802.11ath WiFl 5 GHz :dIEIJM. 12 X 10.66 0.2 25 9.08 1381 2R
CAS MbDs) -
¥ | 10.63 9.6 221 145.8
z 10.30 686 2.7 110.5
10065- | IEEE 802.11alh Wikl 6 GHz (OFDM. 18 | X | 10.37 70.1 22.5 000 | 1242 | 5%
CAB Wbps)
¥ | 1034 9.5 2.0 141.7
Z 10.01 B4 1.6 1076
10066- IEEE 802.11a/h WiFi 5 GHz (OFOM, 24 | x | 4060 T0.4 220 0.38 1320 | 27 %
CAB Mbps)
Y 10.54 G9.6 223 130.7
Z | 10T 68.7 220 1071
10067- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 | X | 91,10 0.9 236 1092 | 131.6 | 3.0 %
CAB Mbps)
Y 11.065 T 231 1375
Z | 1085 9.4 2.8 107.0
Certificate Mo: EX3-3738 Jul15 Page 4 of 14
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EX30V4- SHE735 July 16, 2015
10068~ IEEE 802.11a/h WIFI § GHz (OFDM, 48 10,92 TO.8 23T 10.24 126.8 3.0 %
CAB Mops)

10,85 69,9 231 133.2

10,70 B3.3 228 104.2
10069- IEEE BO2.11ath WiFi & GHz (OFDM, 54 11.22 7.0 244 10.566 1287 +3.0 W
CAB Mbps)

10 52 66 .4 224 37

11.02 5.5 3.2 105.8
10071- | IEEE 802.11g WiFi 2.4 GHz 10.74 70.4 232 BE3 | 1312 | +30%

CAB | (DSSSIOFDM, 9 Mbps)
10,68 605 226 138.2
10.47 6B.8 224 1059

10072 IEEE 802, 11g WiFi 2.4 GHz
CAB (DSSSIOFDM, 12 Mops)

10.25 TO.0 24 9.62 1254 5%

X
¥
Fd
x
¥
z
X
¥
z
x
Y 10,19 682 2.3 1324
_— | Z | 1004 BB.6 222 102.3
10073- IEEE #02.11g WiFi 2.4 GHz X 10,26 70.1 532 904 1214 2 7%
CAG {DSSSIOFDM, 18 Mbps)
b 10,13 69,1 225 1277
Z | 1014 6.9 226 8.9
10074- [EEE B02.11g WIF| 2.4 GHz by 10,32 0.3 236 10,30 175 2.7 %
CAB [DSSSIOFDM. 24 Mbps)
b 10,15 69,1 22.7 123.1
7 | 1023 9.1 23.0 I F
10075 | |EEE 802119 WiF| 2.4 GHz ® | 104z 0.5 240 | 1077 | 1143 | 230%
CAR (DSSSIOFOM, 36 Mbps)
¥ | 1020 9.1 231 1204
z | 1038 | sas | 238 948
10076- IEEE BOZ.11g WiFi 2.4 GHz X | 1033 70.3 24.1 084 | 111.7 | *20%
CAR (DSSSIOFDM, 48 Mbos)
¥ 10.14 59,0 23.2 17.2
z 10.35 0.4 23.8 3.0
10077- IEEE 802.11g WiFi 2.4 GHz X 10.33 704 242 100 | 1105 | 30 %
caB (DSSSIOFDM, 54 Mbps)
Y 10.11 9.0 23.2 116.2
F4 10.34 585 3.7 92.3
10114- IEEE 802.11n (HT Greenfield, 13.5 ® 1048 59.9 T a.10 148.6 +2.2 o
CAB Mbps. BESK)
¥ 4,68 67.5 20.2 106.5
Z 10.01 683 208 116.5
10115- IEEE 802.11n {HT Greanfield, 81 Mbps, x 10.02 GA.1 0.9 a.46 101.0 £20 0
CAB 16-C1AM)
¥ | 1007 66.0 207 108.3
Fd 10.55 68.9 213 119.8
10116- IEEE 802.11n (HT Greanfield, 135 Mbps, | x 9.58 B7.7 0.5 B.15 9.3 +1.8 %
CAB G4-CHAM)
¥ 978 67.8 204 106.1
4 10,06 6.4 209 17.0
10117- IEEE B02.11n (HT Mixed, 13.5 Mbps, X 9.58 B7.7 20.5 a7 1001 +10%
CAB BPSK)
¥ 975 B7.7 20.3 106.6
Z 10,02 68,3 20,6 1181
10118- IEEE &02.11n (HT Mixed, B1 Mbps, 16- x| 1047 68.3 210 858 1016 | 22 %
CAB QIAM)
¥ o 10,31 §A.2 20,9 107.8
Z | 1067 B9.0 215 120.4
10118- IEEE BO2.11n (HT Mixed, 135 Mbps, 64- | x .62 7.9 206 213 99.3 £1.9 %
CAB QAN
Y 8.73 676 0.3 105.5
7 | 1005 4.4 0.9 117.5
Cerificate Moo EX3-3735_Jul15 Page 5 of 14
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EX3DWVa- SN:3T35 July 16, 2015
10193~ IEEE 802.11n (HT Greenfield, 6.5 Mbps, X 10,08 608 M7 8.09 142.7 2.2 %
CAR BPSK)

¥ | 10.03 89.1 21.2 1487

F4 9.66 681 20.9 112.6
10194- IEEE 802.11n (HT Greenfizld, 38 Mbps, i 10.10 59.8 21,7 8.12 142.3 +1.0%
CAB 16-0AM)

¥ | 10.05 89.1 21.3 1474

z 068 68,1 20,9 113.1
10195- IEEE 802.11n (HT Greenfield, 65 Mbps, X 10.24 70.0 218 B.21 142.8 122 %
CAB B4-CIAM)

¥ | 1047 69.3 21.4 1477 B

F4 a.75 681 204 113.6
10196- | IEEE 802.11n (HT Mixed, 6.5 Mops, ¥ | 10.08 B9 218 B0 | 1408 | +1.9%
CABR BPSK)

¥ | 894 | 888 21.1 147.5

Z | as3 .1 208 112.8
10197- | IEEE 802.11n (HT Mized, 3% Mbps, 16- | x | 10,12 69.8 218 BA3 | 1416 | #19% |

_CAB QAM)
¥ | 10.09 89.2 2.3 1476
1 Z | 965 B0 20.8 1125

10198- IEEE 802 11n (HT Mixed, 65 Mbps, 64- X 10.24 5.9 219 B.28 1417 +1.9 %

CAB Cabd}

¥ | 1022 0.3 21,5 146.6

Z | 984 B5.3 21.0 1132
10218 | IEEE 802.11n (HT Mixed, 7.2 Mbps, X | wes 697 21.7 BO3 | 1401 | 115 %
CAE BPSK)

Y 9.89 64,0 21.2 146.3

2| s47 B7.8 20.7 111.3
10220 IEEE 802 11n (HT Mixed, 43.3 Mbps, 16- | % 10,10 B8 218 B3 141.4 +1.9 %
CABR AN}

Y 10,08 64,2 21.3 147 .4

Z2 | 966 .0 205 112.4
10221- IEEE 802110 (HT Mixad, 72.2 Mbps, G4- | % 10,28 0.0 21.8 8.27 142.2 +1.8 %
CAB QAM)

¥ | 10.25 694 215 147.3

Z | 8B 65,1 209 112.49
10222- | IEEE BOZ.11n (HT Mixed, 15 Mbps, X | 1048 700 1.8 B06 | 1465 | #19%
B BPSK)

Y 9.73 678 20,4 104.7

Zz | asa7 683 208 116.9
10223- | IEEE 802.11n (HT Mixed, 80 Mbps, 16- | X | 10.05 fi8.2 21.0 BAE | 1015 | 22 %
CAB CAM) )

¥ | 10,21 6.1 208 106.6

Z | 1054 628 21.3 1106
10224- | IEEE B0Z.11n (HT Mixed, 150 Mbps, 64- | X | 0.58 679 206 608 687 | +19%
CAB QAM)

¥ 09.74 678 20.5 104.7

z| 999 624 [ 209 17.2 B
10815- | IEEE B02.11b WiFi 2.4 GHz (D555, 1 X | 651 BE.2 26.4 171 | 1478 | 0.7 %
AAB Mbps, 96pc duty cycle)

| ki 320 608 18.4 108.5

Fi 353 725 20.4 116.2 T
10316- | IEEE 80Z.11g WiFi 2.4 GHz (ERP- % | 1018 GOR ) B.36 | 1387 | 2%
AAB CFDM, & Mbps, 96pc duty cycle)

Y 10,18 69,3 21.6 1435

Fi o078 681 21.0 11146
10317- | IEEE B0Z.11a WiFi 5 GHz (OFDM, & ® | 1021 699 220 B35 | 1404 | 22 %
AAB Mbps, 96pc duty cycle)

Y | 1021 63.3 21.5 148.0

Z 9,78 64,1 21.0 112.0
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10415- IEEE 802,110 WiFI 2.4 GHz (D35S, 1 o .26 936 28.0 1.54 145.9 +0.9 %
Adp, Mops, 99c duly cycle)

Al 3.29 70.6 18.7 109.4

Fi 1.36 720 202 120.1
104 16- IEEE 80:2.11g WiFi 2.4 GHz (ERP- ¥ | 1014 63,9 1.9 823 130.7 +1.9 %
Adb QOF DM, & Mbps, 99pe duty cycle)

¥ | 10,08 £9.2 24 145.0

Fi 9,69 6.0 208 111.6
10417- |EEE 802,112 WiFi § GHz [OFDM. & X | 1047 B9 219 B.23 140.9 1.9 %
A, Mibpg, 99pc duty cycle)

Y 10,10 69.2 21.4 1482

i 9 .66 GA.0 209 1118
10418~ IEEE HO2.11g WiFi 2.4 GHz [DS55- X 9,99 &O.7 My B.14 139.4 1.9 %
A, CFDM, 6 Mbps, 99pe duty cycle, Long

presambulbe)

¥ 9,98 6592 1.3 146.6

z 9.56 67.9 208 111.1
10419- IEEE 802 11g WiFi 2.4 GHz [DSSS- ¥ | 10008 698 21.8 B.19 1387 £1.9 %
AhA, OFDM, G Mbps, 9900 duly eyche, Shor

preambulal

¥ | 10.02 6591 21.3 145.1

zZ 9,66 681 2049 1117
10422- IEEE 802 .11n {HT Greenfield, 7.2 Mbps, | % | 1020 9.9 21.9 a.32 1418 +1.9 %
ABA BFSK)

¥ | 1027 69.4 26 146.7

F 985 6E.2 2140 113.2
10423- IEEE 202.11n {HT Greenfisld, 43.3 X | 1047 701 21 a.47 142.0 £22%
ABA Mbps. 16-CAN)

¥ 10.40 69,4 21,6 149.4

F 10,02 8.3 .2 1134
10:424- IEEE 80Z.11n (HT Gresnfiald, 72.2 * 10.38 701 221 240 1414 2.2 %
AbA Mbps, G4-0AM)

¥ 10.30 9.3 25 1455

z 9.98 .4 21.2 1141
10425 IEEE B0Z.11n [HT Greenfiald, 15 Mbps, * 10.86 703 221 241 1497 2.2 %
AlS BPSK)

¥ 1010 B8.0 0.7 10549

Z 10.48 68,8 21.3 1208
104 26- IEEE B02.11n [HT Greanfiald, 90 Mops, X oot B, 1 21.0 8.45 1001 £1.8 %
AAR 16-C0ANT

¥ 10.14 68,1 0.8 106.2

z 10.47 BE.A 2.3 1187
10427- IEEE Bi2.11n [HT Greenfield, 150 Mbps, | x 9,96 68,1 209 a41 100.3 2.2 %
AAR Gd-ChAN)

v ] 1om E8.0 20.7 1064
z 10.46 68,8 213 120.5

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%.

* The uncertainties of Monm X.¥,Z do not allect the E™field uncertainty inside TSL (See Pages 8 and §).

¥ Mumerical inearization paramatar: wneertainly not reguined.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
figld wEhe.
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EX3DVd— SM:3T35 Juby 16, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3735

Calibration Parameter Determined in Head Tissue Simulating Media

Relativi Conductivity Depth™ Une

f(MHz)® | Permittivity” (Sm) " ConvFX | ConvFY | ConvFZ | Mpha® | (mm) |  (k=2)
150 523 0.76 1147 11,17 11.17 D00 1.00 +13.3 %
220 49.0 0.81 1050 | 1050 | 1050 | 000 | 100 | £133%
| 2450 39.2 1.80 6.85 6.85 6.85 040 | 085 | £120%
4950 36.3 4.40 526 | 526 5.26 035 | 180 | +131%
5200 36.0 4.66 5.01 5.01 501 | 035 | 180 | x131%
5300 359 476 | 473 4.73 473 035 | 180 | +131%
5500 35.6 496 | 449 4.49 4.49 I 040 | 180 | #131%
5600 35.5 507 | 429 4.28 4.29 ! 040 | 180 | +1a %
5800 35.3 527 | 442 | 442 | 442 | 040 | 180 | £131%

“ Fraguenay validity abova 300 MHz of = 100 MHz only appiies for DASY v4 4 and higher (e Page 2}, else il is restriched to £ 50 Mz, The
uncerainty is the RSS of the ConvF uncertainty at calibration fraquency and the uncertainly for the indicated frequency band, Frequency validity
bdoaw 300 MHz is £ 10, 2540, 50 and 70 MHz for ConvF assessments et 30, 64, 128, 150 and 230 MHz respeclively. Above 5 GHz frequency
validily can be extendad to £ 110 MHz,

F A frequencias below 3 GHz, the validily of tissua paramabérs (cand o) can be relaxed to + 100 i bguid compensation fomule (s appied bo
measured SAR values. At frequencies albove 3 GHz, the validity of tissue paramaters (= and o) is restricted bo £ 5%, The uncerainty is the RSS of
the ConwF uncertainty for indicated tarpet iesue parametens,

# Alphaepth are detemined during calibration, SPEAG warrants that the ramaining deviation due to the boundary effact after cormpensation is
akvays loss than & 1% for fraquencias below 3 GHz and balow + 2% for frequancies between 3-8 GHz at eny distance larger than half the probe tip
diarmerder from the boundary,

Certificate Mo: EX3-3735 Jul1s Page & of 14
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3735

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth™ Une

f(MHzZ)® | Permitiivity" i5im)" ConwF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2}
150 61.9 0.80 10.63 10.63 10.63 0.00 1.00 +133%
220 |  s02 | o086 904 | 984 | 994 | 000 | 100 | £133%
2480 527 1.95 696 - B._QE 6,96 0.26 .95 120 %
4050 49.4 5.01 4.57 4 57 4.57 0.40 1.90 +13.1 %
5200 49.0 5.30 4.28 4.28 4.28 0.45 1.90 +13.1 %
8300 B _43.9 542 _ | 4.10 4.10 4.10 045 1.480 +13.1 %
5500 48.6 5.65 .79 3.79 3.79 0.50 1.90 131 %
G600 48.5 577 T | avo 3.70 0.50 1.90 +13.1 %

5800 48.2 6.00 3.84 3.84 3.84 0.50 1.80 | £13.1% |

 Frequancy waldity above 300 MHz of £ 100 MHz only applies for DASY w4 4 and higher (see Page 2), else it is restricted 1o # 50 MHz. The
uncartainty is the RES of the ConvF uncerainty af calibration frequency and the uncertainty for the indicated frequency band. Frequancy validity
Bielow 300 MHZ is + 10, 25, 40, 50 and 70 MHz for Corm assessments at 30, 64, 128, 160 and 220 MHz respectvaly. Above 5 GHz frequency
walidity can be extended 1o £ 110 MHz,

F mt frequencies balow 3 GHz, the vaidity of ssus parameters (¢ and «) can be refaxed 1o £ 10% I liquid compensaticn Tommua & applied to
measured SAR values, At frequencies above 3 GHz, the validity of tisswe paramaters (e and o) is restricted o £ 5%, The wncertainty is the RES of
the CormvF uncatainly for indicaled bargat lissue paramatars

= flphaiDeplh are determined during calibeation. SPEAG warrans that he remaining deviation due (o the beoundary effact after compensation is

alwiys less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip
diameber fram (he boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

151

B L i i i

M B 1 ? k i :

E 1.'2_._......................:.......................,:_..................... inrreras s L T e i e |
S i 5

= '|_.D_.......................'........................:... e e i i - . - s ey L |
B f | | | | f
b b s R ire]
B - | I i ; : i

% Dﬂ—: .;., { R |

1% N [ | | i T - T | R O, 0 I [ | i 1 [ |

T w2

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}.q4)
(TEM cell , fuya= 1900 MHz)
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*] o]
nat compensated compensated
I
o]
E T
1T} H
==
P | :i | JILERE 3 i P i
102 10 1o 10 101 102 104
SAR [mWicm3)
_*]
not compeneated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f = 2450 MHz, WGLS R22 (H_comvF) 1= 2450 MHz WGLS R22 (M_convF)
= |
kL
%
W L
o
1% ) :
. F. 1]
g 1]
5 L
1 L]
“;1 I " :l' 0 = :|:\.I " 3 n'nl ";I = ! L - w .ﬂll :.\ ' -'I'l
o £ fmm] [&] rjam] -
weahiial eated wititn e
Deviation from Isotropy in Liquid
Error (¢, 8], f =900 MHz
-0 -08 D6 D4 -D2 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3735

Other Probe Parameters

| Sensor Arrangement Triangular
Connectar Angle (") -2.2
Mechanical Surface Detection Mode | m
Optical Surface Detection Mode dizabled
| Probe Owverall Length 337 mm
Probe Body Diameter 10 mm
Tip Langth 9 mm
Tip Diameter o 25mm
Probe Tip to Sensor X Calibration Poink 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor 2 Calibration Point 1 mm
| Recommended Measurement Distance from Surface 1.4 mm
Certificate Mo: EX3-3735_Jul15 Page 14 of 14
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Calibration Laboratory of AT P, Eetwed
: P chweizerischer Kalibrlerdienst
Schmid & Partner %& g Service sulsse d'étalonnags
Engineering AG e S Servizio svizzano df taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland W rﬁ- o Swiss Calibration Service
Accredited by the Swiss Accredilation Service (SAS) mcereditation Mo.: SCS 0108
The Swiss Accreditation Service i% one of the signatories to the EA

Multilatoral Agreement for the recegnition of calibration centificates

cient  Motorola EME Cortificats No: EX3-3735_Nov15
CALIBRATION CERTIFICATE
I == e

Ohject EX3DV4 - SN:3735

Calibration procedureis) QA CAL-D1.v8, QA CAL-14 w4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date: MNovember 25, 2015 (Additional Conversion Factors)

This calibration certficate documents the fraceability to natisnal standards, which realize the physical units of measurements (Si)
The messwements and ihe uncetanties with confidence probabilily are given on the fallowing pages and are part of the ceddicate.

All calbrations hawe been conducted in the closed Iaboratory facility: ervironesent lemperature (22 = 37°C and humadity < 7%

Caloraton Equipment used (MATE erila:al far calibration)

Primary Standards o] Cal Date {Cert ficate No.) Seheduled Caloration

Pover moter E42198 GHA1203874 Cl1-hP'-TE (Ma. 217-0212Z8) fdar-16

Power mﬁsur EA4128 i I MY 4149B80E7 M1-Apr-15 (Mo, 217-02128) Mar-18

Referance 3 08 Aftenualor | SN: 55054 (32) | 01-Apr-15 (No_217-02128) Mar16

Referance 20 oB Afteuator | SH: B5277 (20x) | 01-Apr-15 Mo. 217-02132) Mar-16 ]
“Referonce 30 6B Aflenuator | SH: 55129 |30b) D-Apr-15 (Mo, 217-02133) Bar 16

Refersnce Probe E530V2 | SN 3013 30-Dec-14 {No, ES3-3013_Dec1d] Dec-15

DAE4 SN 660 14 Jan-15 (Mo. DAEA-660_Jan15) Jan-18

Sacondary Standards o Chieck Dabe (in houss) Scheduled Check

RF penerator HP 88480 US3E4ZUDTT00 4-Aug-9 (in house check Ape-13) In house check: Apr-16

Mbwark hrelu_IH.Ef HE BTS3E US3Y300535 1B-Chet-01 (in house chack Cet-15) Im s hisgk: el 16

Mame Function = Signature

Calibrabed by Isree Elnaoug Laboratory Technician

 Hosen: | N aeecq
Approved by Katja Pokowic Tachnical Menager G r—ﬁ//fé/ “:/{;‘_

lesued: Movemier 25, 2015

This callbration cartificata shad not be reproduced excapt in full without writtan approval of the abocatory.
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Calibration Laboratory of eﬁ&hﬁ §  Schweizorischer Kalibrierdienst

Schmid & Pariner ;ﬁ% G Service suisse d'étalonnage
Engineering AG e Servizio svizzers di laratura

Zeughausstrasse 43, B4 Zurich, Switzerland "":vﬁ}?' S Swiss Calibration Service

A

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

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

Multilateral Agreement for the recognition of calibration cerificales

Glossary:

T5L tissue simulating liguid

NORMx v,z sensitivity in free space

ConvF sensitivity in TSL / NORM:x y.z

DCP diode compression pant

CF crest factor (1iduty_cyche) of the RF signal

ABCD modulation dependent linsarization parameters

Polarization o p rotation around probe axis

Polarization & B rotation around an axis that i in the plane normal to probe axis (at measureament centar),

Le., & =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate systam

Calibration is Performed According to the Following Standards:

a)

b}
¢}
d)

IEEE Std 1528-2013, "IEEE Recommendsd Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head frern Wireless Communications Devices: Measurement
Technigues”, June 2013

IEC 522081, "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

IEC 62208-2, "Procedure to determine the Specific Absorption Rate {SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to & GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

MORMy, y,2: Assessed for E-field polarization & = O (f =< 800 MHz in TEM-cell; { > 1800 MHz: R22 waveguids).
NORMsx, v,z are only intermadiate values, i.e., the uncerainties of NORMx.y,.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

NORM{fx, 2 = NORMx, v,z * frequency_response (see Frequency Response Chart). Thiz linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the fraquancy respense is included
in the slated uncertainty of ComeF.

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

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

Axy.z; Bxy.z; Cx .z Dx vz, VRx y.z2 A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on freguency nore
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fleld (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fizld distributions based on power
measurements for f > BO0 MHz, The same setups are used for assessment of the parametars appled for
boundary compensation {alpha, depth) of which typical unzertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMx,y, 2 * Comd” whereby the uncertainty correspands to that given for ConvF. A frequency dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

Spherical isolropy (3D dewiation from isotropy): in a field of low gradients realized using 3 flat phantom
exposed by a patch antenna,

Sensor Offset: The sensor offsel correspands 1o the offset of virtual measurement cantar from the probe tip
{on probe axis). Mo tolerance required.

Connectar Angle: The angle is assessed using the information gained by determining the NORAM:x (no
uncertainty raquired).

Certificate No: EX3-3735_MNovis Page 2 of 12
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EX3IDV4 - SN:3T36 Movember 25, 2015

Probe EX3DV4

SN:3735

Additional Conversion Factors
Additional PMR Factors

Manufactured:  February 15, 2010
Calibrated: November 25, 2015

Calibrated for DASY/EASY Systems

(Mote; non-compatible with DASY 2 systeml)
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EX3DV4— SMNATIS MWowemnber 25, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3735

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor Z Unc (k=2)
Norm (pWiim)*y _ 0.38 0.40 047 £101 %
DCP {my)" 111.5 EEE] 102,

Maodulation Calibration Parameters

Ui Communication System Name A B [ D VR Une~
dB dBv v dB v k=2)

0 cw » 0.0 0.0 1.0 0.00 188.T +25% |

¥ 0.0 0.0 1.0 1937

i 0.0 0.0 1.0 146.8
10400- IEEE BO2.11ac WIFi (200MHz, 64-0CAL, ¥ 10,28 807 2149 8,37 1433 +2 5 %
AAC Bpe duty cycl)

L 10.26 &0.2 218 144.0

i 10,66 702 28 136.4
10401 - |EEE B02.11ac WiFi (40MHzZ, 54-008, X 1067 80.3 2.7 B.60 1263 | £25%
MAC 99pc duty cycla)

ki 10.75 60,2 1.6 128.5

Fa 11.45 70.8 23.1 148.0 ]
10402- |EEE 802.11ac WiFi (BOMHz, B4-0AM, X 10.93 697 21.7 8.53 128.7 427 %
AN 90pc duty cyclal

kil 10.80 69,1 21.4 130.6

Fa 11.33 T0.4 227 123.6
10525- | [EEE 802.11ac WiFi (20MHz, MCS0, X | 103 B2.0 221 B36 | 1443 | 25 %
AR 9opc duty cycle)

¥ | 1042 696 21,9 148.1

4 10.75 T0.3 228 1358
10526- | IEEE 802.11ac WiFi (20MHz, MCS1, X | 1047 70.0 222 BAZ | 1432 | 5%
L 99pc duly cycle)

Y 10.48 6.7 2149 1473

o Z | 1078 70.2 238 136.5

10627- IEEE &0:2.11ac WIFi {20MHz, MCS2, ® 10.28 BO.9 #210 a1 140.2 2.2 %
LY.L 99pe duly cycla)

Y 10,28 686 21.8 145.8

z2 10.59 0.2 2.7 137.5
10528- |EEE B0:2.11ac WiFi (200MHz, MCS3, X 10,37 &0.4 221 #.36 1412 2.2 %
ARS S9pc duly cycla)

ki 10.44 an.7 2.0 146.5

F 10.76 703 2.8 138.2
10528- IEEE 802 11ac WiFi (20MHz, MCS4, X 10,38 0.0 221 8,36 1410 | 228%
AAA 99pc duty cycha)

¥ 10.45 G0.7 220 145.0

i 10.76 704 22.9 138.0
10531- IEEE BOZ.11ac WiFi (20MHz, MOSE, X 10.41 TO.0 222 BA3 1400 | £22%
AAA Sdpc duty cycla)

¥ | 1046 6a.7 22.0 1445

z 10.78 7.4 23.0 137.1
10532- {EEE 802.11ac WiFi (Z0MHz, MCST, * 10.22 69.9 221 8.24 13688 | £22%
AMA 90pc duty cycla) |

hi 10,30 6.7 22.0 141.5

Z 10.60 7.3 228 136.0
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10533~ IEEE B02.11ac WiFi (20MHz, MCSE, ® | 1049 0.0 722 8.38 1402 | 222%
A S9pc duly cycha)

b 10.48 698 221 145.0
Z | 1081 70.5 23.0 137.7
10534- IEEE 802 11ac WiFi (40MHz, MCS0, X 10.92 70.3 222 8.45 1482 | 228%
AAS SOpc duly cyche)
Al 10 66 60,4 21.8 125.0
- Z | 1133 70.8 23.1 145.2
10535- |IEEE 80Z.11ac WiFi (40MHz, MC31, X | 1049 69,2 2.7 845 1214 | $22%
AhA 98pc duty cycle)
Y | 1065 69.3 21.7 125.5

| Z | 1134 70.8 23.1 146.4
10536- IEEE 202.11ac WiFi (40MHz, MCS2, x 10,79 T0.3 222 8.32 1491 125 %
ASA 99pc duly cycle)

¥ | 1050 60,3 216 125.2
z 11,18 T0.8 23.0 145.0
10537- IEEE 802,11 ac WiFi (40MHz, MCS3, x| 1044 692 216 B.44 1216 | £22%
ASA 99pc duty cyche)
B ¥ | 1060 69,3 21.7 1262
Z| 1120 | 708 | 230 146.0 1
10536- IEEE BOZ.11ac WIFi (40MHz, MCS4, ¥ | 1058 8.3 21.8 854 | 1225 | +22%
MAA 30pe duty cycha)
¥ | 1075 9.3 21.8 1274
Z | 1148 71.0 23.2 147.8
10540 | IEEE BOZ11ac WiFi [40MHz, MCS6, X | 1045 652 216 839 | 1220 | 22%
AdA 28pc duty cycle)
¥ | 1057 £0.2 21.6 126.1
Z |l 113 0.8 231 147.3
10541~ IEEE 802.11ac WiFi (40MHz, MCST, ¥ | 1051 60,9 21.7 BAB 122.4 2.3 %
AbR, Q8pc duty cycle)
Y 10,66 9.3 2.7 127.4
Z | 1136 708 231 146.9
10542- IEEE &02,11ac WiFi (40MHz, MCS8, *x | 1073 69,4 218 B.65 1238 | #22%
AL 9pc duty cyclel
Y 10,93 69,6 218 120.0
- Z 11,63 71.1 ] 148.9
10543- |EEE 802.11ac WiFi (40MHz, MCS3, % | 1080 B9.5 219 .65 1245 | +1.9%
LY.y 99pe duty cvicle)
¥ | 1098 9.6 22.0 129.2
F 11,29 70.1 28 124.2
10544- | IEEE BOZ.11ac WiFi {BOMHz, MCS0, ¥ | 1086 B9.7 .7 847 | 1273 | #1.8%
BAS, 89pe duly cycle)
¥ | 1096 69,5 1.7 129.8
Z 11.45 70.5 227 125.8
10545- |EEE 802.11ac WIFi (80MHz, MCS1, ¥ [ 1105 65,9 28 BES 1265 | #1.9%
AhA FApc duly Gyclel
y | mot | ess | 217 | 129.9
z| 1151 | 705 | 228 1259
10546- |EEE B02.11ac WIF| (30MHz, MCS2, * 10.88 69.7 21.7 8.35 126.1 8%
ABA 90pc duty cycle) ) |
¥ | 1085 69,4 216 | 129.5
z 11,34 70.5 226 125.5
10547 IEEE 802. 1 1ac WiFi (B0MHz, MCS3, X | 1103 9.9 21.8 a.44 1266 | £1.9%
Al A%pc duty cycle)
¥ | 1087 69,5 21.7 130.3
Z | 1150 0.6 228 126.0 |
10548- IEEE 802.11ac WiFi (B0MHz, MCS4, ¥ | 1087 697 217 837 12657 | #1.7%
A B9pc duly cycla)
¥ | 10.86 0.5 216 128.6
2| 11.38 70.5 27 1258
Certificate Mo: EX3-3735_Movis Page 5of 12
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10550- IEEE 802_11ac WiFi (80MHz, MCS6, 10.91 69.7 M7 8.35 126.1 1.9 %
A Sipe duty cydle)

10.84 68.3 215 129.8

11.38 70.5 22.6 126.0
10551- |IEEE B802.11ac WiFi (80MHz, MCS7, 10,34 69.7 .7 8.50 1253 | #1.9%
AAA F9pc duly cycle)

10,84 69.5 21.7 1268

11.41 70.4 227 125.1

10552- |IEEE 802.11ac WiFi (§0MHz, MCSE,
A 99pc duty cycle)

10,87 62,7 21.7 842 126.0 +1.9%

10615- IEEE 802.11ac WiFi {20MHz, MCSE,
AAA B0pc duty cycle)

10.70 70.4 22.6 B.A2 418 2.5 %

®
Y
Z
'
Y
Z
X
Yo 1081 9.3 1.5 127.9
Z | 1138 70.5 227 125.1
10553- | IEEE 802.11ac WiFi (B0MHz, MCSS, x| 1047 9.7 217 | 845 | 1270 | 219%
Adh, O9pe duty cycle)
Y 10.84 68,5 216 130.0
Z | 1145 70.5 227 125.7
10607- IEEE B02.11ac WiFi (20MHz, MCS0, ¥ | 1053 0.1 22 4 B4 | 1421 | +25%
AdA 80pe duly cyche)
¥ | 1067 &40 222 1455
z| wse | 707 | 233 138.0 ]
10608- IEEE BOZ.11ac WIF| (20MHz, MCS1, X | 1067 70.3 228 BFT | 1426 | +25%
Adh, 80pc duty cycla)
¥ | 10.71 70.0 22.4 143.8
Z | 1 0.7 23.3 139.7
1065 |EEE B02.11ac WiFi (20MHzZ, MCS2, % | 1047 T0.2 224 857 | 1410 | x25%
A, S0pc duty cycle)
Y 10,48 69.8 22.2 143.3
Z | 1081 0.7 232 136.6
10640- IEEE 802 .11ac WiFi {20MHz, MCS3, ! 10.64 70,2 29 & .78 140.0 +2 5%
AAs 90pc duty cycle)
Y 10.71 T0.1 225 1426
z | 1107 70.7 234 136.5
10611- IEEE 802, 11ac WiFi (20MHz, MCS4, ® 10.52 70.1 225 BF0 150.6 27 %
S Alpe duly cycle)
Y 10.60 0.0 224 142.2
Z 10.83 70.5 23.2 135.7
10612- IEEE 802, 11ac WiFi (206MHz, MCS5, o 10.58 T0.3 26 BT 139.0 2.5 %
ABA a0pe duty cvoke)
¥ | 1062 0.0 22.4 141.4
- 2 | 1 70.7 234 135.5
10613- IEEE B2 11ac WIFI (20MHz, MCSE, x 10.73 T0.4 27 8.94 1349.4 2.5 %
| AAA 80pc duly cyche) |
¥ | 1079 70.1 226 142.3
2| 1115 70.7 3.5 135.3
10814- IEEE 802.11ac WiFi (20MHz, MCS7, ® | 1039 0.1 2.4 B53 | 1366 | =25%
LYY S0pc duty cycle)
¥ | 1047 9.9 22.3 140.7
Z 10,60 0.5 23.2 134.2
X
¥
Z
X
Y
F4
X
¥
z

- 10.75 70.1 225 | 1423
11.13 70.8 23.4 136.5
10E16- IEEE 802.11ac WiFi {40MHz, MCS0, 11.15 T0.5 226 B.82 149.6 2.7 %
AhA Alpc duty cycla)
11.13 702 225 148.0
11.59 71.0 23.4 144.1 _
90817~ | IEEE 802.11ac WiFi [40MHz, MCSA, 10.71 60.5 22.0 B81 | 1223 | +25%
AAA B0pc duty cycla)
10,86 69.6 221 124.1
1165 | T1.2 23.5 145.8
Cerificate Mo: EX3-3735_Movis Page § of 12
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10618- IEEE B02.11ac WiFi (40MHz, MCS2, x 10.90 0.4 2.4 8,58 1492 £25%
Al S0pc duty cycle]

¥ 10.62 £0.4 21.9 1231
- Z | 1135 | 708 | 233 143.1
10619- IEEE BD2.11ac WIFI (40MHz, MCS3, X 10.72 B9.5 221 R 122.2 2.5 %
AAR S0pc duty cycle)
Y 11.16 0.3 225 1481
. F 11.65 71.2 23.5 145.1
10620- IEEE B02.11ac WIFI (40MHz, MCS4, X | w077 B9.5 22.1 8.87 | 1225 | £25%
A S0pc duty cycla)
¥ | 10.89 59.8 223 1232
zZ 11.71 1.2 235 145.5
10621- IEEE 802.11ac WiFi (40MHz, MCSS, X | 1069 604 21.9 B.77 1225 | 25%
AR S0pe duty cyele)
Y 10,93 A58 222 123.8
Z | 1168 71.3 23.5 146.8
10622- IEEE 802.11ac WiFi (40MHz, MCS8, W 10.58 a9.3 21.8 8.68 1225 +2.5%
ARA 90pe duty cyele)
| Y 10.81 696 221 123.1
Z 11.54 71.1 234 145.1
106823- | IEEE 802.11ac WiFi (408Hz, MCST, x| 1071 B9.4 220 | 882 [ 1220 | 5%
AbA O0pe duty cycle)
i 10.95 BO.B 2.2 123.5
Z | 1184 71.1 23.5 145.0
10624- IEEE BOZ.11ac WiFi (0MHz, BMCSE, ¥ | 10095 697 227 806 | 1238 | £27%
AAA 80pc duty cycle)
¥ 11.11 G50 223 1246
Z 11.68 713 23.6 147.3
10625- IEEE 802.11ac WiFi (40MHz, MCS0, X 11.00 6G.7 2292 B.96 1254 2.7 %
LYY Spc duty cycle)
¥ | 147 658 223 1265
o Fd 12.00 715 237 142.6
10626- IEEE 802.11ac WIFi (80MHz, MCS0, x| 120 T0.0 221 .83 1270 | e
ABA S0pc duty cycle)
v | 1142 696 219 1267
- z| 1urs | 708 | 231 124.7
106:27- IEEE 802.11ac WiFi (80MHz, MC51, x| 1128 70.0 221 BBE | 1277 | £22%
BAA S0pc duly cyole)
¥ | 1148 69.7 220 127.0
_ Z | 177 TO.8 23.1 124 6
10628- IEEE &02.11ac WiFi (B0MHz, MCS2, X 11.08 69,9 2198 BT 126.8 £2.2 %
Fubh Blpc duty cyche) -
Y 11.04 696 21.9 126.5
Z 11 60 70.7 23.0 1243
10628 IEEE 802.11ac WiFi (30MHz, MCS3, * 11.27 701 224 8.85 128.1 2.2 %
A A0pc duty cyche)
Y | 41.23 ] 2214 127.7
ki 11.81 T0.9 232 12459
10630- IEEE BOZ 11ac WiFl (BOMHz, MCS4, X | 1147 701 221 872 1274 | +22%
AN S0pe duty cycla) L
¥ 11.09 69.7 2149 127.2
z 11,68 T0.8 23.0 1243
10631- IEEE B0Z.11ac WiFi (80MHz, MCSS, x| 1118 70.0 24 a.a1 1270 | +22%
AA, 80pe duty cycle)
¥ 11.12 9.7 22.0 126.5
Z | 167 0.7 23.0 1236
10632- IEEE 802.11ac WiFi (B0MHz, MCSE, % | 1120 70.1 221 8.74 1278 | #1.9%
AAR S0pc duty cycle)
Y | 1112 9.6 1.9 128.5
L Fi 11.72 70.8 23.0 125.0
Certificate Mo: EX3-3735_Now15 Fage 7 of 12
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10633- IEEE B02.11ac WiFi (H0MHz, MCST, x 11.24 70.1 222 4.83 127.2 23
AAS S0pc duty cvcha)

v 117 O, 7 220 | 12610 |
z 11.78 FLE:] 231 | 1238
10634- IEEE B02Z.11ac WiFI (40MHz, MCS8, X 11.21 70.1 221 &80 1269 | z22%
L S0 duty cvole)
¥ | 1117 89.7 22,0 126.8
z 1177 0.9 231 1246
10635- IEEE B802.11ac WiFi (80MHz, MCS9, X 11.31 70.2 222 8.81 128.2 222%
AAA 80pc duty cycle) ]
] 11.27 69.9 221 1289
Z | 1183 709 231 126.7

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%.

* Tha uncertanties of MormX,Y.Z do nol affect the E°-feld uncertainty inside TSL (see Peges 8 and 12)

¥ Numerical Enearizalion parameter; uncanainy not reguired

® Unceriainty is determined using the max, deviation from lingar response applying rectangulsr distribution and is axpressed for the square of the
field valus.

Cerificate Mo: EX3-3735_Nov13 Page 8 of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.17 Page 51 of 81



FCC ID: AZ489FT7088 / IC: 109U-89FT7088 Report ID: P3784-EME-00057

EX3DV4- SM:3T35 Movember 25, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3735

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ™ Unc

fiMHZ)® | Permittivity" (5im)© ConvF X | ConvFY | CorwFZ | Alpha®™ | (mm) [  (k=2)
5250 35.9 4.71 4.87 4,87 4.87 0.35 1.80 £13.1%
5750 354 5.22 4,45 445 | 445 0.40 1,80 #13.1%

© Erequency validity sbove 300 MHz of + 100 MHz anly aoplies for DASY vd.4 and higher {see Page 2), alse it is restricted 1o + 50 MHz Tha
uncerlainly Iz the RSS of the GonvF uncerlainty al celibration frequancy and the uncertainty for the indicated fraquancy band. Frequency validity
pelow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF Bssassmants at 30, 64, 128, 150 and 220 MHz respaciivaly, Above 5 GHz frequancy
walidity can be extended 1o + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (c and o} can be relaxed to = 10% if liquid compensation formula is appled {o
measwed SAR values. At fraquencies above 3 GHz, the validity of tissus paramatars (5 and o] & restricted to £ 5%. The uncertainty is the R35 of
the ConvF uncertainty for indicated larged tiesue parameters.

% aipna/Depth are determined during calibration. SPEAG warrants that the rermaining deviation due to the boundary effect after compensation =
ahways (888 than 2 1% for frequencies below 3 GHz and balow £ 2% for frequencees between 3-6 GHz atany distance langer than half the probe tip
dismeter from the boundany.

Certificate Mo: EX3-3735_MNov15 Page 9 of 12
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Calibration Parameter Determined in Body Tissue Simulating Media

Report ID: P3784-EME-00057

Movember 25, 2015

Relative Conductivity Depth ™ Une

f(MHZ)® | Permittivity " {Srm)© ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) (k=2
5250 48.9 5.36 4.12 4.12 4.12 0.45 1.90 +13.1 %
5750 48.3 5.94 3.83 383 3.83 0.50 1.80 *13.1 %

© Frequency validity above 300 MHz af £ 100 MHz only apples for DASY wi.4 and higher (3ae Fage 2), else it is restricted to £ 50 MHz. The
unceriainty is the RSS of the ComvF uncertamty at calibration frequency aid he uncetainty for the indicated frequency band. Frequency veldity
balow 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments al 30, B4, 128, 150 and 220 MHz respectivaly. Abowe 5 GHz frequancy

validity can be extended to + 110 MHz.

" At frequencies balow 3 GHz, the validity of tlasue parameters (& and o) can be relaxed 10 + 10% if liguid compensation forrmula is applied to
mesaured SAR values. Al fraquancies above 3 GHz, the validily of lissue parameters {c and o) is resiricted to 2 5%. The uncertainty is the R3S of

the GomeF uncerainty for indicated targel lissue paramelens,

“ Alpha/Dapth are detarmined during caibration, SPEAG warrants thad the remaining deviation due 1o the boundary effect after compensstion is
always lass than + 1% for frequencies below 3 GHz and below # 2% for frequencies between 3-6 GHE at any distanca larger than half the proba tip
diameter from the boundary.

Cerlificate Mo: EX3-3735_Now15
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Conversion Factor Assessment

f= 5260 MHz WGLS R58 (H_convF)-SC3 f = 5750 MHz WGLS R58 (H_comd)-8CS
i o
i |
e = i
I -
bl I
E F oy i u:n-i |
o S wl \
i e ) ' H »
.-m- . - |
i s oo e
n; .arn i & i -q.--‘:-_;;.“-1::;:.1:}12 '_'I.I':‘u:r.-:r b-‘ :;I; L T 't T E* ';-'73‘1'-'1]:-‘-';'-' '-I'I;‘-‘-;u
__ﬂ_, & fmen) Y Gl zjmm] e
Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz
10 -08 -08 -04 -02 00 02 04 o0& 048 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Ceartificate No: EX3-3735_Nov15 Page 11 0f12
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3735

Other Probe Parameters

| Sensor Arrangement Triangular
Connector Angle () 22
Mechanical Surface Detection Mode enabled
| Optical Surface Detection Mode disablad
Probe Overall Length 337 mm
Probe Body Diameter 10 rim
| Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mim |
| Probe Tip ta Sansor Y Calibration Point 1 mm
Probe Tip to Sensor 2 Calibration Paoint 1 mim
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3735_Nowl5 Page 12 of 12
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Calibration Laboratery of A

Schmid & Partner

Engineering AG %‘E

Teughmigsirasse 43, 8004 Turich, Switrsciand A

Acciamfilnd by the Swiss Acoredialion Benvioe {BAE)
The Swins Acoraditation Sarvice is cne of the signataries ko e EA
Mulilatéral Agreament for e recognition of callbration cortiticaies

ciert  Motorola Solutions MY

Report ID: P3784-EME-00057

Bohwolzeriseher Kallbrierdiemnst

Barvizie svikesnd di Maraluna
Swizs Calibration Service

8
g Serice suisse diétalonnage
5

AccrndiEntion No: SCS 0108

Cortticats Ho: DEGHZV2-1027_Jan16

|CALIBRATION CERTIFICATE

X

il D5GHZV2 - SN: 1027

| Calibration proceadurais] O CAL-22 w2

Cablration date; Jdanuary 26, 2016

Calibration procedura for dipola validation kils betwean 3-6 GHz

Calivration Egapment usd (METE critical Tof cafbration)

Treg calBenlion conilicale docamants e recaabkiiy b nalional standards, which realize the physical el of messunemants (50
Tha massUremanks and te unoaroriies wih corfdencs probasibly e geen an e following pages and ané part of e cedificate.

Al calbratans higen baan conductod in e closad laboroiony fclityt envronmanl mmpambere (22 1 3150 and homadily « 70

m@_@mnﬂs 10 & Cal Distas dCadtificala Na. | Behadulad Calitenlion

Power meder EF M-3128 GEFrAET0 (F- 0t 15 (M, 21 T2 ) Dci-18

Pirman parmcd HF 84814 LAgaranaras - 15 Mo, 217-02222) Del-de

Powar sansor HPF 24314 [CAE N1 ) (-0t 15 {Ma, 217-0222%] Dici-16

Feference M) dB Alleraslc St 5058 (20| O-Ape15 (Mo, 21T-12131) Mar-1e

Type-M mismatch combination Sl E047.2 7 DEAET Orfipr-15 (Mo, 21 7-12134) Mar-15

Fisference Probe EXI0VY 3N B Fh-Dean-15 (M. EX3-3503_Deci5) Dwe-16

DAEA S B0 30D 15 (Mo, DAEA-ED_Doo'15) [mo-16

jwlm ow Chaeok Dt (in houss) Sohaculed Check

AF gensalr RES SMT-06 A00GTS 15 Juin-15 [in hause check Sare15) I hiouses chac ks Jun-18

Mabwork Anatysar HP HTS3E USTrI0nis 54206 18-0-01 (in Bowese check Ool-15) I houss chece: Oo-16
Hames Funifaon yﬂn

Calibrated by M hant Weler Lakormoey Techinician ﬂ! !

Appeaved by Ko Pk Tachrical Managar

Thin calbeaiion cartibcms shall rot b reproducad axcopl i bl withou? werfen approsal of She Inbormiong,

eI R
72
L -

fasued: January 20, 2018
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Calibration Laboratory of oA N Sulrwskanisihai Kallbrdisast
i
Schmid & Partner e g Saevicn auisas détalonnage
Engineering AG s Servizio svizzers dl taraburs
Zoughausetrasss 43, B0 Turich, Switserlsnd %y %ﬁr‘; 5 Swies Calibration Service
Aradied by (he Swiss Accieditnion Service (SAS) Accreditation Mo SCS 0108

Thix Bwias Aocreditation Servico is one of the sigrsiorios to the EA
Mulsiateral Agresmest far the meognition of calibratian canlficates

Glossary:

TSL fissue simulating liquid

ConvF sensitivity in TSL/ MORM x,v,z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measuremant Technigues®, June 2013

b) |EC 62209-2, 'Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used In cose proximity o the human body (frequency range of 30
MHz to 6 GHz)", March 2010

€] KDB BB5664, "SAR Measurement Requirements for 100 MHz to § GHz"

Additional Documentation:
d) DASYAS Systern Handbook

Metl-m-ds Applied and Interpretation of Parameters:
Measurermen! Conditfons: Further detalls are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

s Anfenna Parameders with TSL: The dipole is mounted with the spacer to position its feed
point exacthy below the center marking of the flat phantom section, with the ams oriented
parallel to the body axis,

«  Feed Point Impedance and Aefurn Loss: These parameters are measured with the dipole
positioned undear the liquid filled phantom. The impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

= SAR measured: SAR measured at the stated antenna Input power.

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

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
naminal SAR resull.

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

Comfcate Mo: DBGEHEVE-1027_Jani g Page 2 of 24
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Measurement Conditions
DASY system confipuration, &s far s not gven an page 1.
DASY Version DASYH V&84
Extrapolation Advaneed Extrapakation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Fatio = 1.4 {Z diredlion)
5000 MHz 4 1 MHz
5200 MHz + 1 MHz2
5250 MHz + 1 MHz
5300 MHz & 1 MHz
FIRgIanaY 5500 MHz + 1 MHz
5600 MHz + 1 MHz
SY50 MHz + 1 MHz
SB00 MHz + 1 MH2
Head TSL parameters at 5000 MHz
The follawing parameteds and calculations were applisd
Temperature Permittivity Conductivity
Hominal Head TSL paramelers 22.0°C 3|2 4.45 mho'm
Measured Head TSL parameters {220+ 0.3)"C B526% 431 mhiodm 2 B %
Head T5L temperature change during test < 0.4 °C
SAR resull with Head TSL at 5000 MHz
SAR averaged over 1em? |1 ) of Head TSL Ciondition
SAR measured 100 e irpul paver TAT Wiy
SAR bor nominal Head TSL parameters noamakzed to 1W T1.0 WG o 19,9 % (k=2)
SAR aversged over 10 em” {10 g) of Head TSL condacn
S4H magsunad 100wl mput power 2.08 Whkg
AR or raminal Head TSL parasmatars morralized 1o 1W 20.7 Wikg = 19,5 % (k=2

Cerfificate Mo; DEGHzV2-T027_Jan16 Page 5 of 24
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Head TSL parameters at 5200 MHz

The following parameters and calculations wem applied.

Report ID: P3784-EME-00057

Tamperaiure Permittivity Conductivity
Merinal Head TSL paramaters 2200 6.0 4,68 minafm
Measured Hapd TSL parameters 12200 = 0.3) °C 352 + 6% 151 mhaim + 6 %
Head TSL temperature change during tes =05 "G = .
SAR result with Head TSL at 5200 MHz
SAR sveraged over 1 cm” {1 g) of Head TSL Conditan
SAR maasured 100 i Inpus powwar ¥.76 Wikg

SAH far nofminal Head TEL parematers

normalized 1o 1w

TE.2W kg £ 199 % (k=)

SAR averaged over 10 crm® (10 g) of Head TSL

condibion

SAR messurad

10 W inpul poreees

223 Wiy

58H for nominal Head TSL parmmeters

marmeizad o 1W

2.1 Wikg = 1.5 % (k=2)

Head TSL parameters at 5250 MHz

The following pararmaters and calculatons ware applisd

Temparature Parmittivity Conductivity
Mominal Head TSL parameters 220 35,9 4,71 misgin
Meassured Head TSL parameters (220 £0.2)°C 52268 % 4.55 mh'm =6 %
Head TSL temperature change during test < 0.5"C — azas

SAR result with Head TSL at 5250 MHz

SAR sveraged over 1 cm® (1 g) of Head TSL Conditicn
SAR measured A0 b ingut poresr 781 Wiy
SAR for noerinal Hesd TSL perameters nosmiaked o 1% TET Wilkg = 10.9 % (k=2}
SAR averaged over 10 em® (10 g) of Head TSL conssan
S4R mesaunad 100 i input power 2268 Wiy
SAR for nominal Head TSL paramebers norrmalized o 1W 22.6 Wikg = 15.8 % [ks2)

Certificate ha: DEGHEY2-1027 _Jani6
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Head TSL parameters at 5300 MHz

Tha ‘I-ule:l.l.h'l.g parameters and calculifans were applied.

Temparature Parmittivity Conductivity
Homingl Haad TSL parameters 220G 3459 4,76 mhw'm
Measurad Head TSL paramaters (22.0+02)°C Bi+BE% 4 B0 mboim = 6 %
Head TSL temperature change during lesl < 0.5°C <ot =
SAR result with Head TSL at 5300 MHz
SAR averaged owver 1 cm® (1 g of Head TSL Condilion
SAR measurad 100 W inpul powes 755 Wikg
SAR b nominal Head TSL paremeters narmafizad i 1W T8 Wikg = 15,9 % (k=2)
SAR averaged over 10 em® (10 g} of Head TSL condition
SAR maasured 100 miW imput power 2.91 Wikg
548A for romingl Heed TSL parameters normalized o 1W 22.8 Wikg = 18.5 % (k=2)
Head TSL parameters at 5500 MHz
Tha lellowing parameters end calculations wene applied
Temperature Parmilfivity Conductivily
Mominal Head TSL parameters 220 356 .56 mhn'm
Meagured Head TSL paremetars (20 02 0 MAxE% 4.79 mhovm = 6 %
Head T5L temperature change during test = 0.5 °C = -
SAR result with Head TSL at 5500 MHz
SAR avaraged over 1 om® (1 g) of Head TSL Condilion
SAR measured A0 A Impat s 7.5 Wikg
SaR tor nomenal Hesd TSL perameiers noamalead bo 1% TEA Wikg £ 19.9 % (k=)
SAR averaged over 10 em® (10 g) of Head TSL Cornson
SAR massan 100wl inpul pasar 2.27 Wikp
S4R for nominal Head TSL paramelars nommalized o 1W 22.5 Wihg w 19.5 % (k=2)

Cerlilicate Mo, DSGEHZVZ-1027_Janl6
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Head TSL parameters al 5600 MHz

The fallowing paramaters and calculations wers applied.

Report ID: P3784-EME-00057

Temparaiure Parmittivity Conductivity
Mominal Head TSL parametars 2200 5.5 §.07 minan
Measured Heard TSL parameatars [220=02°C MT£B% 4,80 mhoim + & %
Head TSL temperature change during lest <0.5"C - -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em” {1 gl of Head TSL Conddion
SAR measursd 100 mW mpud powar £.31 Wilg
SRR tor nominal Head TSL parsrabers narmalized o 1W B2.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL conditon
S4R maasured 100 mW ingput power 2.58 Wikg
SAR for nomingl Head TSL parameters nosmalized o 1W 236 Wikg = 19.5 % (k=2)
Head TSL parameters at 5750 MHz
Tha loliowing paramesers and calculations wiie apolied
Temparature Permittivity r Conductivity
Mominal Head TSL paramelers 20°C 54 5.22 mho'm
Measured Head TSL parameters {220+ 0.2) " H56% 5.06 mhoim £ 6 %
Head T5L temperature change during lesl <050 =
SAR result with Head TSL at 5750 MHz
S4f averaged over 1 om® {1 g) of Head T5L Condition
SAR moasued 100 mW input powar .66 Wkn

B4R ko nomiral Head TSL parematars

norralized o 18

76.1 Wikg £ 19.9 % (k=2)

SAR averaged over 10 em? {10 g) of Haad TSL condilicn
SAR measued 100 bV inpul power 200 Wikg
SAR for nominal Head TSL paramedens normafizad te TW 1.8 Wikg = 19.5 % (k=2)

Cerificats Mo: DSEHE-1027_Jan1é
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Head TSL parameters at 5800 MHz
Tha folowing parameters and celculations ware spplied.

Temperature Parmittivity Conductivity

Heminal Haad TSL parameters 2200 5.3 5.27 mhovm

Measured Head TS5L parameters (220202 "C A 26% 6,10 mhadim = & %

Head TSL temparature change during test <0.5C - —-
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em® {1 g) of Head TSL Candlsan

5AA measured 100 mit input powar 753 Wikg

SAR for nomnal Haad TEL paramatars nommalized fo 1% 75.8 Wikg = 19.9 % (k=3)

SAR averaged over 10 om® {10 g) of Head TEL condiicn

SAR measwed 100 mW inpull posser 2.8 Wiy

SA4R fior nominal Head TSL parameters nanmalized o W 18 Wikg = 155 % [k=3)
Certillcaie Mo D5GHZVE-1027 _Jan16 Pade 7 of 24
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The lallewing pararratars and saleulations wene apalied.

Report ID: P3784-EME-00057

Temparature Permittivity Conductivity

Mominal Body TSL paramelers 22.0°0 43.3 5.07 rmho/m
Measured Bady TSL parameters 122002 °0 AT B 0 % S 10 mhiovm £ 6 %
Body TSL lermperature change during leal = b5 0 -

SAR result with Body TSL at 5000 MHz
SAR averaged ower 1.cm® (1 g) of Body TSL Condilion
SAR measuned 100 bW ingul pronses 700 Wikg
SAR for nomina! Body TSL perameters noimakzed o 19 GELE Wik = 18.8 % [k=2)
SAR averaged over 10 em® (10 g} of Body TSL corditian
SAR maasured 100t It pawer 2,00 Wik
3AA for morminal Body TSL perameters npemakzed bo 18 19.8 Wikg £ 19.5 % (k=2)

Body TSL parameters at 5200 MHz

The following parsmatars and calcuistions ware soplied.

Temperature Parmittivity Conductivity
Mominal Body TSL parameters 2200 4B.0 5.30 mim
Maasured Body TSL parameters (0 0.0 %0 471 wh % 5,47 mhodm s 6 %
Body TSL temperature chamnge during test < 0.5 °C e -

SAR resull with Body TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Bady TSL Cendition
SAR measured 00 M inpLl poswer T3 Wik

SAR tor nomingt Body TSL parameters

nonmalized o 1W

T1.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ {10 g} of Body TSL

condilion

SAR muaasured

100 mWW input poreser

2 04 Wikg

SAR lar nerminal Bady TEL parameters

rarmalized o 1W

20.2 Wik = 18.5 % (ks2)

Certificate Mo DEGEHZVZ-1027_Janid Fags & of 24
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Body T5L parameters at 5250 MHz

The follcwing paramatars and calculations were applisd
Temperature Permittivity Conductivity
Mominal Body TSEL parameters 220G 434 3.38 mho'm
Mesaured Body TSL parametars (220 +0.2)°C 470 +6% 544 rmhofm £ 6 %
Body TSL temperature change during test <080
SAR result with Body TSL at 5250 MHz
SAR aversged over 1 cm? (1 g) of Body TSL Condition
S8R magaurad A0 i input powar 740 Wkg

SR for reming Body TSL paramelerns nomakzed to 19 73.4 Wikg £ 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL CEnEEan
SAR measunsd 100 i inpul poswer 2.08 Wikg
AR tor nomnal Body TSL parametars nommalized 1o 1% 20,7 Wikg = 18.5 % (k=2)
Body TSL parameters at 5300 MHz
Thea iclowing parameters and calculaticns were apglied
Temperature Parmittivity Conductivity
Mamingl Body TSL paramatars 220G 459 5.42 mho/m
Measured Body TEL parameters: 22002170 439 +8% 5.50 mbodm £ 6 %
Body TEL lemperature change during test =050 - -
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 am® {1 g) of Body TSL Conditicn
SAR measured A0 W Iniput pawer T A2 Wiy
5AR for nominal Body TS parametars nianakioe bo 1W Td.6 Wikg +19.9 % (keZ)
| SAR averaged over 10 cm? (10 g) of Body TSL condilion
SAR messund 100 MW inpul power 242 Wikg
SAH for narming Body TSL paremsatars nommalized o 1W 21.0 'Witkg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The Fn:.'vlluwing parametsns gnd caloulstions wee appled,

Report ID: P3784-EME-00057

Temperaturs Permittivity Conduativity
Hominal Body TSL parametars 2040 486 5 E5 friha’m
Measured Body TEL parameters {220 w 0.2 °0C 466 £ 6% 5,76 mihadrm + 6 S
Body TSL temperature change during test <L.5*C -

SAR result with Body TSL at 5500 MHz
SAR averaged ower 1 cm® (1 g) of Body TSL Condition
EAR maasured 100 mi& input pawar 7.0 Wikg

SAR 1or nomingl Body TSL parameters

nornalized o 1W

774 Wikg = 19.2 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

condhon

SAR measured

100wV npt powar

218 Wikg

SAR Tor normimal By TEL pararmaters

nommalized 1o 1%

21.7 Whkg £ 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The loowing parameters snd calculstlons were applied

Temperature Permittivity Conductivity
Nominal Body TSL parametars 220" 485 5.77 mhaim
Measured Body TSL paramaters 1280 02 0 454 4 6% 5.99 mhovm + 8 %
Body TSL temperatune change during lest < (L850 aren
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 om® {1 g) of Body TSL Condilice

SAR measaned

100 iV ingul perws

7.53 Wikg

SAH for nomingl Body TSL perameters

nomaizad to 1W

TH.7 Wikg = 10,8 % (k=2)

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

S&R measurad 100 miW input pawar 2.2 Wikg

SAR for nominal Body TEL paamelers riormakred to 1W 220 Wikg = 15.5 % (kad)
Ceadilicals Mo DEGH2-1027_Janid Faga 10 of 24
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Report ID: P3784-EME-00057

The lollowing paramaters and calculations wees apolied
Temperaiures Permillivily Conduetivity
Mominal Body TSL parameiers 220G 48.3 5.4 man'm
Measured Body TSL paramaters (220 a0.2)°C 461 kB %% .12 mha'm & 6 %
Body TSL temperature change during iesi <50 — ot
SAR resull with Body TSL at 5750 MHz
SAR averaged over 1 cm® {1 g) of Bady TSL Condition
SAF measured 100 mW input power 74T Wikg

54R for nominal Body TSL paramaliang

normalized o 1T

T4.1 Wikg & 19.9 % (k=2)

SAR averaged over 10 am® (10 gl of Body TSL conddion

SAR messured 160 mW I posar 210 Wikg

S4R for nominal Body TSL paramaters marmalized o TW 208 Whkg = 19.5 % (k=2)
Body TSL parameters at MHz

Tha following parameters and seiouations wane spplisd,
Temparature Permittivity Conductivity

Hominal Body TSL parameters 220°C 182 6.00 mha'm

Measured Body TSL pararmelers (2Z20=202)"C 46.0 =6 % 513 mha/m =6 %

Baody TSL temperature changs during test =05
SAR result with Body TSL at 5800 MHz

SAR averaged aver 1 em’ [1 ) of Body TSL Condision

S4H magsunsd 100 W 0o prawssr 7.55 Wikg

SAR for nominal Body TSL paramabers

rapralized o W

74.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 em? (10 g) of Body TSL condition

SR messired 100 WY input powess 211 Whkg

SaR for nomingl Body TSL parameters roemaiad o TW 20.9 Wikg = 19.5 % (k=2}
Cadificate N DSGHEV2-1027_kanib Paga 11 of 24
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Appendix (Additional assessments outside the scope of SCS5 0108)
Antenna Parameters with Head TSL at 5000 MHz

Report ID: P3784-EME-00057

Impadance, tansformied 1o feed point 48.9 0 - 18,0

Fietum Loss - 14.9 48
Antenna Parameters with Head TSL at 5200 MHz

Imgedance, transformad o feed poin 46.TE-11.8 K

Raturn Loss = 184 dB
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transtprmad to fead poant 489101 -49.7 1

Retum Loss - M7 dB
Antenna Parameters with Head TSL at 5300 MHz

Impadance. ransformed o faed pain 5001 £ - B8 jE2

Retm Loss -21.1dB
Antenna Parameters with Head TSL at 5500 MHz

Frpedanca, Iransiommad ta feed point 491 41 - 7.0 Hx

Raturn Loss -3249dE
Antenna Parameters with Head TSL at 5600 MHz

Impedance, fransformesd io fasd pain G56H-THD

Redurn Loss - 20.B dB
Antenna Parameters with Head TSL at 5750 MHz

Impadanos, Iransionmead [o leed pont SBTL-THE

Rtuam Loss - 205 dB
Antenna Parameters with Head TSL at 5800 MHz

Impedansce, traralorrned 10 faad poim 55.6 (3 - 5.8 |03

Aetim Loss = 20.1 dB

Cantcate Mo D&GHYE-1027 _Jari B
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Antenna Parameters with Body TSL at 5000 MHz

Report ID: P3784-EME-00057

Impedance, transformed o feed point 4420 - 154 0

Fiedum Loss - 163 48
Antenna Parameters with Body TSL at 5200 MHz

bngedancs, transfarmad o feed paind 4E.B £} - 1003

Fiaturn Loss = 1596 dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, fransfomed to fead port 497 £ -T.6 |t

Redum Logs -222d8
Antenna Parameters with Body TSL at 5300 MHz

Impadance, renstormed o feed paind S04 61 -7 i

Rabum Loss =« 23.0 48
Antenna Parameters with Body TSL at 5500 MHz

Irrgecianca, transfomed to fead poni ST 0 - 5.8 0

Raturn Loss - 24.7 dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, ransformed to faed poind 56801 - T.2j

Redurn Loss - 20,6 dB

Cariilicate No: DEGHZV2-102T_Jan1é
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Antenna Parametars with Body TSL at 5750 MHz

impedance, rensformed to leed poin B2 0 -B40
Raturn Loss - 204 @8

Antenna Parameters with Body TSL at 5800 MHz

Impecdance, transformed o feed poant ATE(-T6 |
Return Loss -20.0 dB

General Antenna Parameters and Design

Electrical Dty {one direction) | 1201 s

Biber long e use with 100W radisted powsr, only @ slight warming of tha dipole near e leedpoint can be measuned,

The dipole & made of stardard semingid coasial sable. The canter conductor of the fsading Bne is direclly soanesied o B
second anm of the dipole. The anfenna ks therafore short-cimuited for DC-signals. On some ol the dpoles, small end ceps
aris sdded 1o the dipole arms in ondar ta improwe iralkehing when loeded according to the posiicn as expained in tha
“Waasuremant Candiicns” paragrash. The SAR data am nod affecied by this change, Tha averall dipabs engih iz el
acotrding 1o the Slandard.

Wi excessive foms must be apalied o the dipole sms, becauss they might bend or the soldared conneclions near the
feedpoing may be damaged.

Additional EUT Data
tenufacierad by SPEAG
Marufactrad on July 08, 2004
Cartificata Mo DEGHZE1027_Jan18 Paga 14 of 24
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DASYS Validation Report for Head TSL

Date: 26.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3GHz; Type: DEGH2VY; Serial: D3GHzV - SN: 1027

Communication System: UID 0 - CW; Frequency: 3000 MHz, Frequency: 5200 MHz. Frequency: 3250
MHz, Frequency: 5300 MHz, Frequency: 5500 MHz, Frequency: 5600 MHz. Frequency: 5750 MHz,
Frequency: S8 MHz

Medium parameters used: = 5000 MHz; & = 4,31 S/m; &= 35.5; p= 1000 kg/m" , Medium parameters
used: { = 5200 MHz; 0 =4.5] $/m; & = 35.2: p= 1000 kg/m' , Medium parameters used: { = 5250 MHz; o =
4.55 Sfmy; £ = 35.2; p= 1000 kgfm' , Medium parameters used: = 5300 MHz; o = 4.6 8/m; g, = 35,11 p=
1000 kg/m® , Medium parameters used: § = 5500 MHz; 0= 4,79 Sfm; & = 34.5; p = 1000 kg/m’ , Medium
parameters used: £ = 5600 MHz: o= 4.9 S/m; &= 34.7, p= 1000 I-:g.‘m3 , Medium parameters vsed: £ = 5750
MHz; 6 = 5.05 S5/m; & = 34.5; p= 1000 kg/m? , Medium parameders used: [ = 5800 MHz; 6 = 5.1 S/m; & =
34.4; p = 1000 kgim’

Phantom section: Flat Section

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

DASY 52 Configuration:

®  Probe EX30W4 - SN0 ConvBiA ], 6.0, 6.0 Calibrated: 31122015, ConvEiS, 59, .50, 3500 Colibrated: 31122015,
CoavF9.43, 5,53, 5,57 Calibracsd: 30.12. 200 5. CoowF 3,25, 3,25, 5.15); Calibenied: 31, 122015, ConvFI5. 18, 5.18, 3.181
Calshraged: 31122005, ConvF4.30, 4,96, 446 Culfmed: 11122015, Com4, 95, 455, 4.95); Callbmied: 301235015
ConyF4 9%, 404, 4,04 Culthended: 31.12.201 5

s Sepsor-Serfuce: | dmm Pdeckascal Sunface Detectan )
& Blectioaics: DAES Snt01; Calibrated: 30012.20015
= Phantom: Fat Phastorn 5.0 (from); Type: QUOMPS0AA; Serial- 1001

®  DASTSEDIZR801250); SEMCAD X 14.6 K737

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=500MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dr=14mm

Reference Value = 69,30 Vim; Power Doft = 0,05 dB

Peak SAR {extrapolated) = 25.0 Wikg

SAR(L gh = 7.13 Wikg: SARI10 g) = 2.08 Wikg

Maximum value of SAR imeasured) = 164 Wikg

Dipole Calibration for Head Tissue/Pin=10{0mW, dist=10mm, [=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7¥Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference YWalwe = 71,70 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR( g) = 7.76 Wike: SARIID g) = 223 Wikg

Maximum valoe of SAR (measured) = 18.2 Wikg

Ceetificate Mo DSGEHZVE102T_lani B Fage 15 af 24
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Dipole Calibration for Head Tissue/Pin=100mW, disi=10mm, [=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)WCube 0: Measurement grid: da=dmm, dy=34mm, dz2=1.4mm

Reference Valuwe = 72,21 VWim;, Power Dnfi =007 dB

Peak SAR (extrapolated) = 28.7 Wikg

SAR(L g) = 7.91 Wike; SAR(ID g) = 2.28 Wikg

Maximum value of SAR (measured) = 15.5 Wik

Dipole Calibration for Head TissuePin=100mW, dist=10mm, f=5300 MHz/F.oom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 7187 V/m; Power Drift = 0.05 48

Peak SAR (extrapolated) = 299 Wike

SAR(1 g) = 7.95 Wikg: SAR(1D g) = 2.31 W/kg

Maximom valuee of SAR (measured) = 190 Wike

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.21 ¥im; Power Daft = 0.01 dB

Peak SAR (extrapolated) = 30,8 Wikg

SAR(I g) = 7.89 Wikg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 19.1 Wk

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =560 MHz/Zoom Scan,
dist=1.4mm ($x8x7)/Cube 0: Measurement grid: di=4mm, dy=4mm, dz=1.4mm

Reference Value = T2E3 Wim: Power Dift = 0004 dB

Peak SAR (extrapolated) = 32.7 Wikg

SAR(L g) = 831 Wikg: SAR(10 g) = 2.38 W/kg

Muximum value of SAR (measured) = 2003 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, [=5750 MH#/Zoom Scan,
dist=1.4mm ($3x8x7¥Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 69.24 Vim; Power Dirift = 0.05 dB

Peak SAR (extrapolated) =31.1 Wikg

SAR(L g) = 7.66 Wikg: SAR(10 g) = 2.2 Wikg

Maximum value of SAR (measured) = 183 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=53800 MHz/Zoom Scan,
dist=1.4mm (8x8x7VCube 0: Measurement grid: de=4mm, dy=4mm, dz=1.4mm

Reference Value = 62,93 VW, Power Diift =0.07 dB

Peak SAR (extrapofated) = 31.5 Wike

SAR( g) = 7.63 Wikg; SAR(10 g) = 218 Wikg
Maximum value of SAR (measured) = 15.8 Wikg
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-5.00

-10.00

-15.00

-20.00

-25.00

0dB =158 W/kg = 1274 dBW/kg
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Impedance Measurement Plot for Head TSL (5000, 5200, 5250, 5300)

28 Jan JELE  14309r3d
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Impedance Measurement Plot for Head TSL (5500, 5600, 5750, 5800)
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DASYS Validation Report for Body TSL

Date: 25.01.2016
Test Laboratory: SPEAG, Furich, Switzerand

DUT: Dipole SGHz: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1027

Communication System: LD 0 - CW; Frequency: 3000 MHz, Frequency: 5K MHz, Frequency: 53250
MHz, Frequency: 5300 MHz, Frequency: 5500 MHz, Frequency: 5600 MHz. Freguency: 3750 MHz,
Frequency: 380 MHz

Medium parameters used: {= 3000 MHz; 6= 5.1 S/m; 5 = 47.5; p= 1000 kg/m’ . Medium parameters used:
=500 MHz: 6=5.37 5/'m; & =47.1; p= 1000 kg/m? , Medium parameters used: f= 5250 MHz; a=5.44
8/m; & =47; p= 1000 kg/m® , Medium parameters wsed: f= 5300 MHz; 0 =5.5 5/m; g = 46.9; p = 1000
kg/m’ . Medium parameters used: £ = 5500 MHz; o = 5.76 S/m; & = 46.6; p = 1000 kg/m' , Medium
parameters used: f= 5600 MHz; @ = 5.91 S/m; &, = 46.4; p = 1000 kg/m’ , Medium parameters used: f =
5750 MHz: 0 =6.12 Simy &, = 46.1; p= 1000 kp/m® , Medium parameters used: f = 5800 MHz, a=6.19
8/m: & = 46; p= 1000 kg/m*

Phantom ssction: Flal Section

Measurement Standard: DASY S ([EEEAECIANST Co3, 19-2011)

DASYS2 Configuration:

s Probe: EXADNS - SNIS0S: ConvFi 5.2, 5.28, 5.28% Calibrated: 31122005, ConvFL4 0%, 400, 40905 Calibeaied: $1,02,2005,
ConeFi4.85, 4.85, 4.85) Calibrared: AL12.2005, Conv 4,78, 4,758, 475 Calibrased: 11 I2 205, CanvF4.4. 4.4, 445
Calibraped: 10122015, ConvF4.35, 4.35, 4.35); Colibrated: 31022005, Convli4.3, 4.3, 4.3); Calibrled: 31.12.2015,
ConvFi4:27, 4.27, 4.27);: Calibrated: 30.12.3015;

#  Bensor-Surfice: | domm (vicchanical Surface Detection)
&  FElsctranics: DAES Sebll] ; Cakbrated: 30122015
#  Phamoem: Flal Phantom 54 chack); Type; QUOKHERAIRAA; Sennl: 1{HIE

®  DASYSD 32881258 SEMCAD X 146, IT372)

Dvipole Calibration for Body TissuePin=100mW, dist=10mm, f=5000¥MHz/Zoom Scan
{4xdx1.4mm), dist=1.4mm (8x8xTWCube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm
Reference Value = 66.10 ¥im; Power Drift = <0.05 dit

Peak SAR {extrapolated) = 24.6 Wikg

SAR(I g) =7 Wikg: SAR(10 g) = 2 Wkg

Maximum value of SAR (meassured) = 160 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5200 MHzZoom Scan,
dist=1.4mm (¥x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.43 Vimy Power Drift = (0.01 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR( g) =7.22 Wikg: SAR(I0 g1 =204 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

Cetficate ko DSGEHZY2-1087_Jani6 Page 20 ol 24
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7 ¥ Cube §: Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Yaloe = 60,81 Vim; Power Dnft = 0.0 dB

Peak SAR (cxirapolated) = 28.1 Wikg

SAR(L g} = 7.4 Wikg: SAR{10 g) = 209 Wikg

Muximum value of SAR {(measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7 1 Cube 0: Measurement grid: de=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.45 ¥im; Power Dafit = 0,03 dB

Peak SAR (extrapolated) = 28.9 Wikg

SAR( g) = 7.52 Wikg: SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measured) = 17.9 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, (=550 MHz/Zoom Scan,
dist=1.4mm (ExBxT/Cube 0 Measorement grid: dx=dmim. dy=dmm, dz=1.4mm

Reference Value = 6744 Vim; Power Dirift = (.02 dB

Peak SAR (extrapolaed) = 31.4 Wiky

BAR g = 7.8 Wikg: SARID g) = 2.19 Wikg

Maximuom vialue of SAR (measured) = 15.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=56(0 MHz/Zoom Scan,
dist=1.4mm (ExExT/Cube 0: Measuremeni grid; dx=4mm. dy=4mm, dz=1.4mm

Reference Value = 67.75 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 329 Wike

SAR(1 g = 7.93 Wikg; SAR(10 g) = 2.22 W/kg

Muimum value of SAR (measured) = 19.4 Wiky

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=14mm (8x8x7TWCube 0: Measurement grid: dx=4mm, dy=4mm, de=1.4mm

Reference Yalue = 65,50 VWi, Power Dnfl = 0001 dB

Peak SAR (extrapolated) = 31.9 'Wikg

SARIT g) = 747 Wikg: SAR(ID g) = 2.1 Wikg

Blaximum valuwe of SAR (measured) = 15.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Loom Scan,
dist=1.4mm (Sx8x7WCobe 0 Measurement grid: dx=4mm, dy=1mm, dz=14mm

Reference Value = 65,23 VWim: Power Drifi = -0.01 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR(L g) = 7.55 Wike: SARI(1D g = 211 Wikg

Maximum value of SAR (measured) = 189 Wiky

Cadificate Mo: DSOHzV2-1037_Jdanl & Page 21 of 24
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-15.00

“20.00

-25.00

DB = 16,9 Wikg = 12,76 dBWikg
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Impadance Measurement Plot for Body T5L (5200, 5300, 5600, 5800)
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Impedance Measurement Plot for Body TSL (5000, 5250, 5500, 5750)
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Dipole Data

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

Dipole DSGHzV2-1027 does not exceed the annual calibration data, therefore validation for
impedance and return loss is not required.
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