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1. Attestation of Test Results

Applicant Name APPLE, INC.

FCC ID BCG-E3173A

Model Name A1898

Applicable Standards FCC 47 CFR § 2.1093

Published RF exposure KDB procedures
IEEE Std 1528-2013

SAR Limits (W/Kg)

Exposure Catego
o oo Peak spatial-average(1g of tissue)

General population / 1.6
Uncontrolled exposure

Equipment Class - Highest Reported SAR (W/kg)

RF Exposure Conditions

PCE DTS NII DSS
Head 1.08 1.19 1.19 0.44
Body-worn 1.06 1.19 1.19 0.44
Hotspot/Airplay 1.06 1.19 1.19 N/A
Simultaneous TX | Head 1.47 1.42 1.47 1.47
Body-worn 1.58 1.56 1.58 1.58
Hotspot 1.58 1.56 1.58 1.58

Date Tested 6/9/2017 to 7/18/2017

Test Results Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Verification Services Inc.
based on interpretations and/or observations of test results. Measurement Uncertainties were not taken into
account and are published for informational purposes only. The test results show that the equipment tested is
capable of demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. This document may not be altered or revised in any way unless done so by UL
Verification Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this document
not carried out by UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must
not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any agency of
the Federal Government, or any agency of any government (NIST Handbook 150, Annex A). This report is written
to support regulatory compliance of the applicable standards stated above.

Approved & Released By: Prepared By:

Devin Chang Chakrit Thammanavarat
Senior Engineer Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. Test Specification, Methods and Procedures

The tests documented in this report were performed in accordance with FCC 47 CFR § 2.1093, IEEE STD 1528-
2013, the following FCC Published RF exposure KDB procedures & manufacturer KDB inquiries:

O O O 0 O O o0 O O

o

248227 D01 802.11 Wi-Fi SAR v02r02

447498 D01 General RF Exposure Guidance v06

447498 D03 Supplement C Cross-Reference v01

648474 D04 Handset SAR v01r03

865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
865664 D02 RF Exposure Reporting v01r02

941225 D01 3G SAR Procedures v03r01

941225 D05 SAR for LTE Devices v02r05

941225 DO5A LTE Rel.10 KDB Inquiry Sheet v01r02
941225 D06 Hotspot Mode v02r01

In addition to the above, the following information was used:

@)
@)

TCB workshop October, 2014; Page 36, RF Exposure Procedures Update (Overlapping LTE Bands)
TCB workshop October, 2014; Page 37, LTE Considerations (LTE Band 41 Test Channels)

Additional Guidance: Operational Description and Manufacturer KDB inquiry

o

Carrier Aggregation — KDB guidance to identify test cases with uplink carrier aggregation enabled in
conjunction with FCC PAG Guidance for the test cases mentioned in Sec. 10.
Detect Mode — KDB guidance related to SAR testing for proprietary detection mode used to determine
proximity to head or body and set power accordingly for Wi-Fi and Cellular Transmitters.
Cellular State Dependent Wi-Fi Power control — KDB guidance related to power control mechanism for Wi-
Fi and Bluetooth transmitters based on the operational state of the Wi-Fi and Cellular Transmitters. The
Wi-Fi and Bluetooth power configuration are listed as follows:
o For Wi-Fi
*  Pcei_on: This will be used when both Cellular and Wi-Fi radios are ON.
*  Pcei_orr: This will be used when only Wi-Fi radio is ON.
*  Pcei_max: This will be used when the device is placed on the proprietary wireless charger and is
therefore considered to be a mobile device. Refer to separate MPE report.
o For Bluetooth
= Bluetooth Pyg, is used when Wi-Fi antenna is active and Cellular antenna is inactive.
= Bluetooth Py, is used with Wi-Fi and Cellular antenna is active or Wi-Fi antenna inactive and
Cellular antenna is active.
= Bluetooth Pgngaione IS Used with Wi-Fi and Cellular antennas are inactive.
= Bluetooth P, is used when the device is placed on a proprietary wireless charger and is
therefore considered to be a mobile device. Refer to separate MPE report.

The above power configurations for Wi-Fi and Bluetooth are triggered by all of the Cellular Bands with respect to
the different Antennas and Exposure Conditions — Head, Body, and Hotspot has been verified and validated by the
Manufacturer. Also, all of the UL CA conditions operate correctly with the intended maximum output power levels
in simulated normal operating conditions using the Base Station Simulator and has been verified and validated by
the Manufacturer.
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3. Facilities and Accreditation

The test sites and measurement facilities used to collect data are located at

47173 Benicia Street 47266 Benicia Street
SAR Lab A SAR Lab 1
SAR Lab B SAR Lab 2
SAR Lab C SAR Lab 4
SAR Lab D
SAR Lab E
SAR Lab F
SAR Lab G
SAR LabH

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.
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4. SAR Measurement System & Test Equipment

4.1. SAR Measurement System

The DASY5 system used for performing compliance tests consists of the following items:

LT R T il D5

robot coniroler

el

e A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for
accommodating the data acquisition electronics (DAE).

e Anisotropic Field probe optimized and calibrated for the targeted measurement.

e A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery
powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

e The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the digital
communication to the DAE. To use optical surface detection, a special version of the EOC is required. The
EOC signal is transmitted to the measurement server.

e The function of the measurement server is to perform the time critical tasks such as signal filtering, control of

the robot operation and fast movement interrupts.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.

A computer running WinXP or Win7 and the DASY5 software.

Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.

The phantom, the device holder and other accessories according to the targeted measurement.
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4.2. SAR Scan Procedures

Step 1. Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The minimum distance of probe sensors to surface determines the closest
measurement point to phantom surface. The minimum distance of probe sensors to surface is 2.1 mm. This
distance cannot be smaller than the distance of sensor calibration points to probe tip as defined in the probe
properties.

Step 2: Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before doing a fine
measurement around the hot spot. The sophisticated interpolation routines implemented in DASY software can find
the maximum locations even in relatively coarse grids. When an Area Scan has measured all reachable points, it
computes the field maximal found in the scanned area, within a range of the global maximum. The range (in dB) is
specified in the standards for compliance testing. For example, a 2 dB range is required in IEEE Standard 1528
and IEC 62209 standards, whereby 3 dB is a requirement when compliance is assessed in accordance with the
ARIB standard (Japan). If only one Zoom Scan follows the Area Scan, then only the absolute maximum will be
taken as reference. For cases where multiple maximums are detected, the number of Zoom Scans has to be
increased accordingly.

Area Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz

<3 GHz >3 GHz
Maximum distance from closest measurement point R R
. A . 5+ 1 mm Y26 In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° & 1° 20° + 1°
surface normal at the measurement location T -
<2 GHz: < 15 mm 3—4 GHz: <12 mm
2-3GHz: £12 mm 4-6GHz: <10 mm
Maximum area scan Spatial resolution: AX .., AV area 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.
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Step 3: Zoom Scan

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containing 1 g and
10 g of simulated tissue. The Zoom Scan measures points (refer to table below) within a cube whose base faces
are centered on the maxima found in a preceding area scan job within the same procedure. When the

measurement is done, the Zoom Scan evaluates the averaged SAR for 1 g and 10 g and displays these values
next to the job’s label.

Zoom Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz

=< 3 GHz >3 GHz
Maxi tial uti ]| A A < 2 GHz: < 8 mm 3—4GHz: <5 mm”
Jaximum zoom scan spatial resolutionf AXz,om. AV . .
. Zoom: £ Zoom 2 -3 GHz: =5 mm 4 -6 GHz: < 4 mm
3 -4 GHz: <4 mm
uniform grid: Azzgen(1) < 5 mm 4 -5 GHz: =3 mm

5—-6GHz: <2 mm

Maximum zoom scan AZzo0m(1): between 3 -4 GHz: <3 mm
spatial resolution. 1¥ two points closest <4 mm 4 -5 GHz: <2.5mm
normal to phantom to phantom surface 5_ 6 GHz: <2 mm
surface graded
grid

AZz, om(n'::’ 1)

between subsequent < 1.5 AZzgom(11-1)

points

3—4 GHz: = 28 mm

XV.Z =30 mm 4—-5GHz: =25 mm

Minimum zoom scan
volume

5—-6 GHz: =22 mm

Note: 6 is the penetration depth of a plane-wave at normal incidence to the tissue medium: see draft standard IEEE
P1528-2011 for details.
" When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of
KDB 447498 is < 1.4 W/kg. < 8§ mm, < 7 mm and < 5 mm zoom scan resolution may be applied. respectively. for
2 GHz to 3 GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives the field
difference in dB from the reading conducted within the last Power Reference Measurement. This allows a user to

monitor the power drift of the device under test within a batch process. The measurement procedure is the same as
Step 1.
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4.3. Test Equipment

The measuring equipment used to perform the tests documented in this report has been calibrated in accordance
with the manufacturers’ recommendations, and is traceable to recognized national standards.

Dielectric Property Measurements

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
Network Analyzer Agilent 8753ES MY40001647 8/23/2017
Dielectric Probe kit SPEAG DAK-3.5 1087 11/8/2017
Shorting block SPEAG DAK-3.5 Short SM DAK 200 BA 11/8/2017
Thermometer Traceable Calibration Control Co. 4242 140493798 8/9/2017
System Check
Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
Synthesized Signal Generator Agilent N5181A MY50140630 5/16/2018
Power Meter Keysight N1912A MY50001018 10/11/2017
Power Sensor Agilent N1921A MY53260001 10/17/2017
Power Sensor Agilent N1921A MY53070007 3/1/2018
Amplifier MITEQ AMF-4D-00400600-50-30P 1795092 N/A
Directional coupler Werlatone C8060-102 2141 N/A
DC Power Supply HP 1611 215-02292 N/A
Synthesized Signal Generator HP 8665B 3546A00784 9/2/2017
Power Meter HP 437B 3125U11347 8/30/2017
Power Meter HP 437B 3125U09516 9/27/2017
Power Sensor HP 8481A 1926A16917 10/7/2017
Power Sensor HP 8481A 2702A76223 9/14/2017
Amplifier MITEQ AMF-4D-00400600-50-30P 1808938 N/A
Directional coupler Werlatone C8060-102 2710 N/A
DC Power Supply HP 6296A 2841A-05955 N/A
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Lab Equipment

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
E-Field Probe (SAR Lab A) SPEAG EX3DV4 3929 3/15/2018
E-Field Probe (SAR Lab B) SPEAG EX3DV4 7335 3/15/2018
E-Field Probe (SAR Lab C) SPEAG EX3DV4 3885 9/20/2017
E-Field Probe (SAR Lab D) SPEAG EX3DV4 7356 4/21/2018
E-Field Probe (SAR Lab E) SPEAG EX3DV4 3772 2/16/2018
E-Field Probe (SAR Lab F) SPEAG EX3DV4 3773 4/21/2018
E-Field Probe (SAR Lab G) SPEAG EX3DV4 3749 1/23/2018
E-Field Probe (SAR Lab H) SPEAG EX3DV4 3989 2/16/2018
Data Acquisition Electronics (SAR Lab A) SPEAG DAE4 1434 4/19/2018
Data Acquisition Electronics (SAR Lab B) SPEAG DAE4 1257 9/15/2017
Data Acquisition Electronics (SAR Lab C) SPEAG DAE4 1377 9/14/2017
Data Acquisition Electronics (SAR Lab D) SPEAG DAE4 1359 2/10/2018
Data Acquisition Electronics (SAR Lab E) SPEAG DAE4 1357 2/13/2018
Data Acquisition Electronics (SAR Lab F) SPEAG DAE4 1239 4/19/2018
Data Acquisition Electronics (SAR Lab G) SPEAG DAE4 1352 11/11/2017
Data Acquisition Electronics (SAR Lab H) SPEAG DAE4 1472 3/10/2018
System Validation Dipole SPEAG D750V3 1019 3/13/2018
System Validation Dipole SPEAG D750V3 1071 11/8/2017
System Validation Dipole SPEAG D835Vv2 4d002 11/8/2017
System Validation Dipole SPEAG D835V2 4d142 9/22/2017
System Validation Dipole SPEAG D1750Vv2 1050 4/18/2018
System Validation Dipole SPEAG D1750V2 1077 9/14/2017
System Validation Dipole SPEAG D1900V2 5d140 4/19/2018
System Validation Dipole SPEAG D2300Vv2 1002 3/10/2018
System Validation Dipole SPEAG D2450V2 748 2/8/2018
System Validation Dipole SPEAG D2450V2 899 3/10/2018
System Validation Dipole SPEAG D2600V2 1006 9/13/2017
System Validation Dipole SPEAG D2600V2 1036 3/10/2018
System Validation Dipole SPEAG D5GHzV2 1003 2/13/2018
System Validation Dipole SPEAG D5GHzV2 1138 9/22/2017
System Validation Dipole SPEAG D5GHzV2 1168 11/14/2017
Other
Name of Equipment Manufacturer Type/Model T Number Serial No. Cal. Due Date
Power Meter Agilent N1911A T1244 MY55196008 6/15/2018
Power Sensor Agilent N1921A T309 MY52270022 12/17/2017
Power Sensor Agilent N1921A T734 MY52200012 10/17/2017
Base Station Simulator R&S CMU200 T261 106301 11/28/2017
Base Station Simulator R&S CMW500 T957 134852 6/6/2018
Base Station Simulator R&S CMW500 T948 135393 5/15/2018
Base Station Simulator R&S CMW500 T232 104245 2/3/2018
Base Station Simulator R&S CMW500 T1526 147543 5/2/2018
Base Station Simulator R&S CMW500 N/A 145793 6/5/2018
Base Station Simulator R&S CMW500 N/A 112269 6/5/2018
Base Station Simulator R&S CMW500 N/A 157972 4/1/2018
Notes:
1. Equipment was not used after calibration due date.
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5. Measurement Uncertainty

Per KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz, when the highest measured 1-g SAR within a
frequency band is < 1.5 W/kg and the measured 10-g SAR within a frequency band is < 3.75 W/kg. The expanded
SAR measurement uncertainty must be < 30%, for a confidence interval of k = 2. If these conditions are met,
extensive SAR measurement uncertainty analysis described in IEEE Std 1528-2013 is not required in SAR reports
submitted for equipment approval.
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6. Device Under Test (DUT) Information
6.1. DUT Description

Model A1898 is a smartphone with multimedia functions (music, application support, and video), Cellular
GSM/GPRS/EGPRS/CDMA2000 1x Advanced/EVDO Rev.A /WCDMA/HSPA+/DC-HSDPA/HSUPA, LTE FDD/TDD
& Carrier Aggregation / TDSCDMA, VoLTE radio, IEEE 802.11a/b/g/n/ac radio 2x2 MIMO, Bluetooth radio, GPS and
NFC. The rechargeable battery is not user accessible.

This device has two cellular antennas (UAT 1 and LAT 1) as well as multiple Wi-Fi/Bluetooth antennas (UAT 1 for Wi-
Fi-BT 2.4GHz, UAT 2 for Wi-Fi 5GHz, and LAT 3 for Wi-Fi-BT 2.4/5GHz).

The device is capable of switching between the LAT and UAT based on signal strength.

The antenna switching is implemented with a physical, “break-before-make” switch such that only one antenna can be
used for cellular transmission at a time.

In Airplay mode, the device uses the same 802.11 modes, modulation, MIMO, Channel Bandwidth, power and
power control mechanism, etc. as Wi-Fi does. Therefore, Airplay usage is categorized by the Wi-Fi SAR testing
contained in Section 10.

There are two vendors of the Wi-Fi/Bluetooth radio modules: Variant 1 and Variant 2 and they have the same
mechanical outline, same on board antenna, matching circuit, antenna structure and same specification.
Complete SAR evaluation is performed on Variant 1. The worst case configurations for each operation mode and
frequency band are repeated for Variant 2. It is confirmed that Variant 1 represents the worst case.

Overall (Length x Width): 158.4 mm x 78.1 mm
Device Dimension Overall Diagonal: 166 mm

Display Diagonal: 139.7 mm

Back Cover The rechargeable battery is not user accessible.
Battery Options The rechargeable battery is not user accessible.
Accessory Headset

Wi-Fi Hotspot mode permits the device to share its cellular data connection with other Wi-Fi-enabled devices.
Wireless Router (Hotspot) Mobile Hotspot (Wi-Fi 2.4 GHz)
[J Mobile Hotspot (Wi-Fi 5 GHz)

AirPlay mode enabled devices transfer data directly between each other
AirPlay AirPlay (Wi-Fi 2.4 GHz)
AirPlay (Wi-Fi 5 GHz)
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6.2. Wireless Technologies

Wireless
technologies

Frequency bands

Operating mode

Duty Cycle used for SAR
testing

GSM

850
1900

Voice (GMSK)
GPRS (GMSK)
EGPRS (8PSK)

GPRS Multi-Slot Class:

O Class 8 -1 Up, 4 Down
Class 10 - 2 Up, 4 Down
[0 Class 12 - 4 Up, 4 Down
[0 Class 33 - 4 Up, 5 Down

GSM Voice: 12.5%
(E)GPRS: 1 Slot: 12.5%
2 Slots: 25%

Does this device support DTM (Dual Transfer Mode)? [J Yes X No

CDMA (CDMA2000) | BCO 1XRTT (Voice & Data) 100%
BC1 1XEV-DO Rel. 0
BC10 1XEV-DO Rev. A
1xAdvanced
W-CDMA (UMTS) Band Il UMTS Rel. 99 (Voice & Data) 100%
Band IV HSDPA (Rel. 5)
Band V HSUPA (Rel. 6)
DC-HSDPA (Rel. 8)
HSPA+ (Rel. 7)
LTE FDD Band 2 QPSK 100% (FDD)
FDD Band 4 16QAM 63.3% (TDD) This device
FDD Band 5 64QAM supports uplink-downlink
FDD Band 7 X Rel. 11 Carrier Aggregation (2 Uplinks and 4 configuration 0-6. The
FDD Band 12 Downlinks), UE Category 10 configuration with the
FDD Band 13 highest duty cycle was used
FDD Band 17 (config. 0 at 63.3%).
FDD Band 25
FDD Band 26
FDD Band 30
TDD Band 41
FDD Band 66
Does this device support SV-LTE (IXxRTT-LTE)? [J Yes X No
Wi-Fi 2.4 GHz 802.11b 100%
802.11g
802.11n (HT20)
5 GHz 802.11a 100%
802.11n (HT20)
802.11n (HT40)
802.11ac (VHT20)
802.11ac (VHT40)
802.11ac (VHT80)
Does this device support bands 5.60 ~ 5.65 GHz? X Yes [J No
Does this device support Band gap channel(s)? X Yes [1 No
Bluetooth 2.4 GHz Version 5.0 LE | 77.5% (DH5)1
Notes:

1. The Bluetooth protocol is considered source-based averaging. Bluetooth EDR, GFSK (DH5) was verified to have the highest duty cycle of
77.5% and was considered and used for SAR Testing.
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6.3. Maximum Output Power from Tune-up Procedure

The device utilizes three power modes; Mode A, Mode B and Mode C. Power selection is determined by the
device’s positioning and use case as described in Sec. 10. Mode A power is used when the device is used against
the user’s head, or away from the body. Mode B is used when the device is used in a body-worn configuration by
the user. Mode C is used when the device is placed on a proprietary Apple wireless charger, as described in Sec.
6.3.5. Mode C power configuration is not used for distances less than 20cm from the body and therefore not
applicable for SAR testing.

This device has two cellular antennas (UAT 1 and LAT 1) as well as multiple Wi-Fi/Bluetooth antennas (UAT 1 for
Wi-Fi-BT 2.4GHz, UAT 2 for Wi-Fi 5GHz, and LAT 3 for Wi-Fi-BT 2.4/5GHz). The selection between antennas UAT
and LAT in application is based on RSSI based antenna selection. The full details of power selections are
described in the operational description.

The maximum calibration level already includes component tolerance of + 0.75dB for modulations other than 8PSK,
where a +1dB tolerance is included. KDB 447498 sec.4.1.(d) at the maximum rated output power and within the
tune-up tolerance range specified for the product, but not more than 2 dB lower than the maximum tune-up
tolerance limit.

Target Avg. RF Output Pow er (dBm)
. MODE A MODE B
RF Air interface Mode
UAT 1 LAT1 UAT 1 LAT1
MAX Tolerance | Frame MAX Tolerance | Frame MAX Tolerance| Frame MAX Tolerance | Frame

Voice/GPRS (1 slot) 27.8 + 0.75 18.8 30.3 + 0.75 21.3 27.8 + 0.75 18.8 30.3 + 0.75 21.3

GSMB50 GPRS 2 slots 27.8 + 0.75 21.8 30.3 + 0.75 24.3 27.8 + 0.75 21.8 30.3 + 0.75 24.3
EGPRS 1 slot 22.5 + 1.0 13.5 24.0 + 1.0 15.0 22.5 + 1.0 13.5 24.0 + 1.0 15.0

EGPRS 2 slots 22.5 + 1.0 16.5 24.0 + 1.0 18.0 22.5 + 1.0 16.5 24.0 + 1.0 18.0

Voice/GPRS (1 slot) 26.5 + 0.75 17.5 29.8 + 0.75 20.8 26.5 + 0.75 17.5 29.8 + 0.75 20.8

GSML900 GPRS 2 slots 24.8 + 0.75 18.8 29.8 + 0.75 23.8 26.5 + 0.75 20.5 27.5 + 0.75 21.5
EGPRS 1 slot 22.5 + 1.0 13.5 25.0 + 1.0 16.0 22.5 + 1.0 13.5 25.0 + 1.0 16.0

EGPRS 2 slots 22.5 + 1.0 16.5 25.0 + 1.0 19.0 22.5 + 1.0 16.5 25.0 + 1.0 19.0
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Target Avg. RF Output Pow er (dBm)
L. MODE A MODE B
RF Air interface Mode T Toa A T
MAX Tolerance MAX Tolerance MAX Tolerance MAX Tolerance
R99 23.8 + 0.75 24.8 + 0.75 23.8 + 0.75 24.8 + 0.75
HSDPA 23.8 + 0.75 24.8 + 0.75 23.8 + 0.75 24.8 + 0.75
W-CDMA
Band V HSUPA 23.8 + 0.75 24.8 + 0.75 23.8 + 0.75 24.8 + 0.75
DC-HSDPA 23.8 + 0.75 24.8 + 0.75 23.8 + 0.75 24.8 + 0.75
HSPA+ 23.8 + 0.75 24.8 + 0.75 23.8 + 0.75 24.8 + 0.75
R99 19.0 + 0.75 25.3 + 0.75 20.3 + 0.75 20.0 + 0.75
HSDPA 19.0 + 0.75 25.3 + 0.75 20.3 + 0.75 20.0 + 0.75
Vg;\?g'\'/lvA HSUPA 19.0 + 0.75 25.3 + 0.75 20.3 + 0.75 20.0 + 0.75
DC-HSDPA 19.0 +| 0.75 25.3 +| 075 20.3 +| 0.75 20.0 +| 075
HSPA+ 19.0 + 0.75 25.3 + 0.75 20.3 + 0.75 20.0 + 0.75
R99 18.0 + 0.75 25.3 + 0.75 21.0 + 0.75 20.5 + 0.75
W-CDMA HSDPA 18.0 + 0.75 25.3 + 0.75 21.0 + 0.75 20.5 + 0.75
Band Il HSUPA 18.0 + 0.75 25.3 + 0.75 21.0 + 0.75 20.5 + 0.75
DC-HSDPA 18.0 + 0.75 25.3 + 0.75 21.0 + 0.75 20.5 + 0.75
HSPA+ 18.0 + 0.75 25.3 + 0.75 21.0 + 0.75 20.5 + 0.75
IXRTT 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
CDMA BCO 1xAdvanced 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
1xEVDO Rel. 0 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
1XEVDO Rev. A 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
IXRTT 18.0 + 0.75 25.3 + 0.75 20.5 + 0.75 20.5 + 0.75
CDMA BC1 1xAdvanced 18.0 + 0.75 25.3 + 0.75 20.5 + 0.75 20.5 + 0.75
1xXEVDO Rel. 0 18.0 + 0.75 25.3 + 0.75 20.5 + 0.75 20.5 + 0.75
1XxEVDO Rev. A 18.0 + 0.75 25.3 + 0.75 20.5 + 0.75 20.5 + 0.75
IXRTT 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
CDMA BC10 1xAdvanced 23.3 +| 0.75 24.8 +| 0.75 23.3 +| 0.75 24.8 +| 0.75
1xEVDO Rel. 0 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
1XxEVDO Rev. A 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
LTE Band 2 QPSK 18.0 + 0.75 24.8 + 0.75 20.5 + 0.75 20.5 + 0.75
LTE Band 4 QPSK 19.0 + 0.75 24.8 + 0.75 20.3 + 0.75 20.0 + 0.75
LTE Band 5 QPSK 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.3 + 0.75
LTE Band 7 QPSK 16.3 + 0.75 24.8 + 0.75 19.0 + 0.75 18.8 + 0.75
LTE Band 12 QPSK 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
LTE Band 13 QPSK 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
LTE Band 17 QPSK 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.8 + 0.75
LTE Band 25 QPSK 18.0 + 0.75 24.3 + 0.75 20.5 + 0.75 20.5 + 0.75
LTE Band 26 QPSK 23.3 + 0.75 24.8 + 0.75 23.3 + 0.75 24.3 + 0.75
LTE Band 30 QPSK 18.3 + 0.75 23.0 + 0.75 19.0 + 0.75 19.3 + 0.75
LTE Band 41 QPSK 18.5 + 0.75 24.8 + 0.75 20.3 + 0.75 20.8 + 0.75
LTE Band 66 QPSK 19.0 + 0.75 24.8 + 0.75 20.3 + 0.75 20.0 + 0.75
LTE-uplink 2CA Band 7 QPSK 16.3 + 0.75 23.8 + 0.75 19.0 + 0.75 18.8 + 0.75
LTE-uplink 2CA Band 41 QPSK 18.5 + 0.75 23.8 + 0.75 19.3 + 0.75 20.8 + 0.75
Max. Avg. RF Output Pow er (dBm)
RF Air interface Mode MODE A MODE B
UAT 1 LAT 3 UAT 1 LAT 3
Bluetooth P, GFSK 10.0 10.0 10.0 10.0
Bluetooth Pigh GFSK 12.0 16.5 13.5 13.5
Bluetooth Pgandaione GFSK 14.5 19.5 16.5 16.5
Notes:

LTE QPSK configuration has the highest maximum average output power per 3GPP standard.

LTE-uplink 2CA are the total combined power of the UL CA.

Bluetooth Prgn is used when Wi-Fi antenna is active and Cellular antenna is inactive.

Bluetooth Py, is used with Wi-Fi and Cellular antennas are active or with Wi-Fi inactive and Cellular antenna is active.
Bluetooth Pgandaione is used with Wi-Fi and Cellular antennas are inactive.

arwONE
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6.3.1. WLAN SISO (Pcell_on)

WLAN power will vary based on the state of the cellular transmitter for SISO and MIMO modes.

Pcen_on: This will be used when both Cellular and Wi-Fi radios are ON from Manufacturer KDB inquiry —
Cellular State Dependent Wi-Fi Power control.

Max. Awg. RF Output Power (dBm)
o) Mode | onerivers | O | qaim besih biges i Wesiho
UAT 1 LAT 3 UAT 1 LAT 3
1 2412 12.0 17.3 16.5 13.5
6 2437 12.0 17.3 16.5 13.5
Dg'gs 802.11b 1 Tx 11 2462 12.0 17.3 16.5 13.5 Yes
12 2467 12.0 17.3 16.5 13.5
13 2472 12.0 15.0 15.0 13.5
Max. Avg. RF Output Pow er (dBm)
(BGaI-Tzd) Mode Trass r.n?t:ers Ch # (ijlilgl) MODEA MODE B ?5;7’303;
UAT 1 LAT 3 UAT 1 LAT 3
1 2412 12.0 16.0 16.0 13.5
6 2437 12.0 17.3 16.5 13.5
802.11g 1Tx 11 2462 12.0 16.0 16.0 13.5 No
12 2467 12.0 13.5 13.5 135
2.4 13 2472 12.0 4.0 4.0 4.0
OFDM 1 2412 12.0 16.0 16.0 135
6 2437 12.0 17.3 16.5 13.5
802.11n rlrr-;); 11 2462 12.0 16.0 16.0 135 No
12 2467 12.0 13.5 13.5 13.5
13 2472 12.0 4.0 4.0 4.0
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.

2. Sec.5.2.2. of KDB 248227 D01 states: When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified
maximum output power and the adjusted SAR is < 1.2 W/kg.

Page 19 of 169

UL Verification Services Inc.
This report shall not be reproduced without the written approval of UL Verification Services Inc.

Doc. No.: 1.0



Report No.: 11724033-S1V9 Issue Date: 9/5/2017
Max. Avg. RF Output Pow er (dBm)
(Zal—ril:) Mz Tra:;) r.n(')ltIers Chik (i;:g.) WOIDEA MoIDER ?\?(?s;rl\f)t
UAT 2 LAT 3 UAT 2 LAT 3
36 5180 6.0 17.5 13.8 10.0
40 5200 6.0 19.0 13.8 10.0
802.11a T 44 5220 6.0 19.0 13.8 10.0 Ne
48 5240 6.0 19.0 13.8 10.0
36 5180 6.0 17.5 13.8 10.0
1T 40 5200 6.0 19.0 13.8 10.0 No
802,11 HT20 44 5220 6.0 19.0 13.8 10.0
48 5240 6.0 19.0 13.8 10.0
5.2 1Tx 38 5190 6.0 15.5 13.8 10.0 o
HT40 46 5230 6.0 18.5 13.8 10.0
36 5180 6.0 17.5 13.8 10.0
1Tx 40 5200 6.0 19.0 13.8 10.0 o
VHT20 44 5220 6.0 19.0 13.8 10.0
802.11ac 48 5240 6.0 19.0 13.8 10.0
1T 38 5190 6.0 15.5 13.8 10.0
VHT40 46 5230 6.0 185 13.8 10.0 No
1 Tx VHT80 42 5210 6.0 15.0 13.8 10.0 Yes
52 5260 5.3 19.0 13.5 9.5
802118 17 56 5280 5.3 19.0 13.5 9.5 Ves
60 5300 5.3 19.0 13.5 9.5
64 5320 5.3 17.0 13.5 9.5
52 5260 5.3 19.0 13.5 9.5
1Tx 56 5280 5.3 19.0 13.5 9.5 o
802.11n HT20 60 5300 5.3 19.0 13.5 9.5
64 5320 5.3 17.0 13.5 9.5
5.3 1Tx 54 5270 5.3 18.5 13.5 9.5 o
HT40 62 5310 5.3 15.5 13.5 9.5
52 5260 5.3 19.0 13.5 9.5
1T 56 5280 5.3 19.0 13.5 9.5 o
VHT20 60 5300 5.3 19.0 135 9.5
802.11ac 64 5320 5.3 17.0 13.5 9.5
1T 54 5270 5.3 18.5 13.5 9.5
VHT40 62 5310 5.3 15.5 13.5 9.5 Ne
1 Tx VHT80 58 5290 5.3 15.0 13.5 9.5 No
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Avg. RF Output Pow er (dBm)
(Za::) Rloc Tra:;) r.nF:Iers Gz (zlag.) WODEA WOIDER ?\?:s;rl\f)t
UAT 2 LAT 3 UAT 2 LAT 3
100 5500 5.0 17.0 13.8 11.0
104 5520 5.0 185 13.8 11.0
108 5540 5.0 185 13.8 11.0
112 5560 5.0 18.5 13.8 11.0
116 5580 5.0 185 13.8 11.0
802,114 LT 120 5600 5.0 185 13.8 11.0 o
124 5620 5.0 18.5 13.8 11.0
128 5640 5.0 18.5 13.8 11.0
132 5660 5.0 185 13.8 11.0
136 5680 5.0 18.5 13.8 11.0
140 5700 5.0 17.0 13.8 11.0
144 5720 5.0 18.5 13.8 11.0
100 5500 5.0 17.0 13.8 11.0
104 5520 5.0 18.5 13.8 11.0
108 5540 5.0 185 13.8 11.0
112 5560 5.0 185 13.8 11.0
116 5580 5.0 18.5 13.8 11.0
1Tx 120 5600 5.0 18.5 13.8 11.0 No
HT20 124 5620 5.0 18.5 13.8 11.0
128 5640 5.0 18.5 13.8 11.0
132 5660 5.0 18.5 13.8 11.0
802.11n
136 5680 5.0 185 13.8 11.0
140 5700 5.0 17.0 13.8 11.0
144 5720 5.0 18.5 13.8 11.0
102 5510 5.0 16.0 13.8 11.0
5.5 110 5550 5.0 185 13.8 11.0
1T 118 5590 5.0 18.5 13.8 11.0 o
HT40 126 5630 5.0 18.5 13.8 11.0
134 5670 5.0 175 13.8 11.0
142 5710 5.0 185 13.8 11.0
100 5500 5.0 17.0 13.8 11.0
104 5520 5.0 185 13.8 11.0
108 5540 5.0 18.5 13.8 11.0
112 5560 5.0 18.5 13.8 11.0
116 5580 5.0 185 13.8 11.0
1Tx 120 5600 5.0 18.5 13.8 11.0 o
VHT20 124 5620 5.0 18.5 13.8 11.0
128 5640 5.0 185 13.8 11.0
132 5660 5.0 185 13.8 11.0
136 5680 5.0 185 13.8 11.0
802.11ac 140 5700 5.0 17.0 13.8 11.0
144 5720 5.0 185 13.8 11.0
102 5510 5.0 16.0 13.8 11.0
110 5550 5.0 18.5 13.8 11.0
1 Tx 118 5590 5.0 185 13.8 11.0
VHT40 126 5630 5.0 18.5 13.8 11.0 No
134 5670 5.0 175 13.8 11.0
142 5710 5.0 18.5 13.8 11.0
106 5530 5.0 15.0 13.8 11.0
vlrrgo 122 5610 5.0 185 13.8 11.0 Yes
138 5690 5.0 18.5 13.8 11.0
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Avg. RF Output Pow er (dBm)
Band No. of Freq. SAR Test
(GHz) floce Transmitters Gz (MHz) WOIEA MOPEE (Yes/No)
UAT 2 LAT 3 UAT 2 LAT 3
149 5745 45 185 11.8 12.0
153 5765 45 18.5 11.8 12.0
802.11a 1Tx 157 5785 45 18.5 11.8 12.0 No
161 5805 45 18.5 11.8 12.0
165 5825 45 185 11.8 12.0
149 5745 45 18.5 11.8 12.0
153 5765 45 18.5 11.8 12.0
1Tx
120 157 5785 45 18.5 11.8 12.0 No
802.11n
161 5805 45 18.5 11.8 12.0
- 165 5825 45 18.5 11.8 12.0
’ 1Tx 151 5755 45 185 11.8 12.0 N
o
HT40 159 5795 45 18.5 11.8 12.0
149 5745 45 18.5 11.8 12.0
153 5765 45 18.5 11.8 12.0
1Tx 157 5785 45 18.5 11.8 12.0 No
VHT20 : : : :
161 5805 45 18.5 11.8 12.0
802.11ac
165 5825 45 18.5 11.8 12.0
1 Tx 151 5755 45 18.5 11.8 12.0 N
(o]
VHT40 159 5795 45 18.5 11.8 12.0
1 Tx VHT80 155 5775 45 18.5 11.8 12.0 Yes
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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6.3.2. WLAN MIMO (Pceii_on)

WLAN power will vary based on the state of the cellular transmitter for SISO and MIMO modes.

Pcei_on: This will be used when both Cellular and Wi-Fi radios are ON from Manufacturer KDB inquiry —
Cellular State Dependent Wi-Fi Power control.

Max.Awg. RF Output Power (dBm)
(ZE:_"‘:) Mode No. of Transmitters Ch# (";ra‘l) MODE A MODE B s(?:s;\?;t

UAT 1 LAT 3 UAT 1 LAT 3

1 2412 12.0 15.0 15.0 13.5

2 2417 12.0 17.3 16.5 13.5

6 2437 12.0 17.3 16.5 13.5

2 Tx 9 2452 12.0 17.3 16.5 13.5

802.11g Yes

CDD 10 2457 12.0 16.5 16.5 135

11 2462 12.0 14.5 14,5 13.5

12 2467 12.0 13.0 13.0 13.0

24 13 2472 40 4.0 4.0 4.0
OFDM 1 2412 12.0 15.0 15.0 13.5
2 2417 12.0 17.3 16.5 13.5

Ty 6 2437 12.0 17.3 16.5 13.5

802,110 HT20 9 2452 12.0 17.3 16.5 13.5 o

CDD/STBC/ 10 2457 12.0 16.5 16.5 13.5

Som 11 2462 12.0 14.5 14.5 13.5

12 2467 12.0 13.0 13.0 13.0

13 2472 4.0 4.0 4.0 4.0

Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Avg. RF Output Pow er (dBm)
Band No. of Freq. SAR Test
(GHz) el Transmitters G (MHz) RoTe=A RODED (Yes/No)
UAT 2 LAT3 UAT 2 LAT3
36 5180 6.0 17.0 13.8 10.0
2 Tx 40 5200 6.0 18.0 13.8 10.0
802.11a No
CDD 44 5220 6.0 18.0 13.8 10.0
48 5240 6.0 18.0 13.8 10.0
36 5180 6.0 17.0 13.8 10.0
2 Tx
HT20 40 5200 6.0 18.0 13.8 10.0 N
o
CDD/STBC/ 44 5220 6.0 18.0 13.8 10.0
802.11n SDM
48 5240 6.0 18.0 13.8 10.0
2 Tx HT40 38 5190 6.0 14.0 13.8 10.0
5.2 Yes
CDD/STBC/SDM 46 5230 6.0 18.5 13.8 10.0
36 5180 6.0 17.0 13.8 10.0
2 Tx
VHT20 40 5200 6.0 18.0 13.8 10.0 N
(o]
CDD/STBC/ 44 5220 6.0 18.0 13.8 10.0
SDM
48 5240 6.0 18.0 13.8 10.0
802.11ac
2 Tx VHT40 38 5190 6.0 14.0 13.8 10.0 N
(o]
CDD/STBC/SDM 46 5230 6.0 18.5 13.8 10.0
2 Tx VHT80
42 5210 6.0 13.5 13.5 10.0 N
CDDISTBC/SDM ©
52 5260 5.3 18.0 13.5 9.5
2 Tx 56 5280 5.3 18.0 13.5 9.5
802.11a No
CDD 60 5300 5.3 18.0 13.5 9.5
64 5320 5.3 17.0 13.5 95
52 5260 5.3 18.0 13.5 9.5
2 Tx
HT20 56 5280 5.3 18.0 13.5 9.5 N
(o]
802.11n CDD/ISTBC/ 60 5300 5.3 18.0 13.5 9.5
SDM
64 5320 5.3 17.0 13.5 9.5
53 2 Tx HT40 54 5270 53 18.5 13.5 9.5 N
. (o]
CDD/STBC/SDM 62 5310 5.3 15.0 13.5 9.5
52 5260 5.3 18.0 13.5 9.5
2 Tx
VHT20 56 5280 53 18.0 13.5 9.5 N
o
CDD/STBC/ 60 5300 5.3 18.0 13.5 9.5
SDM
64 5320 5.3 17.0 13.5 9.5
802.11ac
2 Tx VHT40 54 5270 5.3 18.5 13.5 9.5 N
(o]
CDD/STBC/SDM 62 5310 5.3 15.0 13.5 9.5
2 Tx VHT80
CODISTBC/SDM 58 5290 5.3 14.5 13.5 9.5 No
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Avg. RF Output Pow er (dBm)
Band No. of Freg. SAR Test
(GHz) flcLe Transmitters G (MHz) MODER ROPER (Yes/No)
UAT 2 LAT3 UAT 2 LAT 3
100 5500 5.0 17.0 13.8 11.0
104 5520 5.0 18.0 13.8 11.0
108 5540 5.0 18.0 13.8 11.0
112 5560 5.0 18.0 13.8 11.0
116 5580 5.0 18.0 13.8 11.0
2 Tx 120 5600 5.0 18.0 13.8 11.0
802.11a No
CDD 124 5620 5.0 18.0 13.8 11.0
128 5640 5.0 18.0 13.8 11.0
132 5660 5.0 18.0 13.8 11.0
136 5680 5.0 18.0 13.8 11.0
140 5700 5.0 16.5 13.8 11.0
144 5720 5.0 18.0 13.8 11.0
100 5500 5.0 17.0 13.8 11.0
104 5520 5.0 18.0 13.8 11.0
108 5540 5.0 18.0 13.8 11.0
112 5560 5.0 18.0 13.8 11.0
116 5580 5.0 18.0 13.8 11.0
2 Tx
HT20 120 5600 5.0 18.0 13.8 11.0 N
(o]
CDD/STBC/ 124 5620 5.0 18.0 13.8 11.0
SDM
128 5640 5.0 18.0 13.8 11.0
132 5660 5.0 18.0 13.8 11.0
802.11n
136 5680 5.0 18.0 13.8 11.0
140 5700 5.0 16.5 13.8 11.0
144 5720 5.0 18.0 13.8 11.0
102 5510 5.0 14.5 13.8 11.0
55 T 110 5550 5.0 18.5 13.8 11.0
HT40 118 5590 5.0 18.5 13.8 11.0 N
(o]
CDD/STBC/ 126 5630 5.0 18.5 13.8 11.0
SDM 134 5670 5.0 16.0 13.8 11.0
142 5710 5.0 18.5 13.8 11.0
100 5500 5.0 17.0 13.8 11.0
104 5520 5.0 18.0 13.8 11.0
108 5540 5.0 18.0 13.8 11.0
112 5560 5.0 18.0 13.8 11.0
116 5580 5.0 18.0 13.8 11.0
2 Tx
VHT20 120 5600 5.0 18.0 13.8 11.0 N
(o]
CDD/STBC/ 124 5620 5.0 18.0 13.8 11.0
SDM
128 5640 5.0 18.0 13.8 11.0
132 5660 5.0 18.0 13.8 11.0
136 5680 5.0 18.0 13.8 11.0
802.11ac 140 5700 5.0 16.5 13.8 11.0
144 5720 5.0 18.0 13.8 11.0
102 5510 5.0 14.5 13.8 11.0
110 5550 5.0 18.5 13.8 11.0
2 Tx
VHT40 118 5590 5.0 18.5 13.8 11.0 N
o
CDD/STBC/ 126 5630 5.0 18.5 13.8 11.0
SDM
134 5670 5.0 16.0 13.8 11.0
142 5710 5.0 18.5 13.8 11.0
2Tx 106 5530 5.0 14.0 13.8 11.0
VHTE0 122 5610 5.0 18.5 13.8 11.0 Yes
CDD/STBC/
SDM 138 5690 5.0 18.5 13.8 11.0
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Avg. RF Output Pow er (dBm)
Band ol No. of Ch# Freq. ODEA VODEE SAR Test
(GHz) € Transmitters (MHz) (Yes/No)
UAT 2 LAT3 UAT 2 LAT 3
149 5745 45 18.5 11.8 12.0
153 5765 45 18.5 11.8 12.0
802.11a (2:;’; 157 5785 45 18.5 11.8 12.0 No
161 5805 45 18.5 11.8 12.0
165 5825 45 18.5 11.8 12.0
149 5745 45 18.5 11.8 12.0
2 Tx 153 5765 45 185 11.8 12.0
HT20 157 5785 45 18.5 11.8 12.0 No
802.11n CDD/STBC/ : : : :
SDM 161 5805 45 18.5 11.8 12.0
165 5825 45 18.5 11.8 12.0
5.8 2 Tx HT40 151 5755 4.5 18.5 11.8 12.0 .
es
CDD/STBC/SDM 159 5795 45 185 11.8 12.0
149 5745 45 185 11.8 12.0
2Tx 153 5765 45 18.5 11.8 12.0
vHT20 157 5785 45 185 11.8 12.0 No
CDD/STBC/ : : : :
SDM 161 5805 45 18.5 11.8 12.0
802.11ac 165 5825 45 185 11.8 12.0
2 Tx VHT40 151 5755 45 18.5 11.8 12.0 N
o
CDD/STBC/SDM 159 5795 45 18.5 11.8 12.0
2 Tx VHT80 155 5775 45 17.5 11.8 12.0 Yes
CDD/STBC/SDM
Notes:

1. *“Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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6.3.3. WLAN SISO (Pcell_orr)
WLAN power will vary based on the state of the cellular transmitter for SISO and MIMO modes.

Pcei_ore: This will be used when only Wi-Fi radios is ON from Manufacturer KDB inquiry — Cellular State
Dependent Wi-Fi Power control.

Max. Awg. RF Output Power (dBm)
& Mode | ronamiters | O | o MODE A MODE & i)
UAT 1 LAT 3 UAT 1 LAT 3

1 2412 17.3 20.0 19.8 18.8
2 2417 17.3 215 19.8 18.8
6 2437 17.3 21.5 19.8 18.8

Dé';‘s 802.11b 17Tx 10 2457 17.3 215 19.8 18.8 Yes
11 2462 17.3 21.0 19.8 18.8
12 2467 17.3 18.5 18.5 18.5
13 2472 15.0 15.0 15.0 15.0

Max. Avg. RF Output Pow er (dBm)
(Zal—rilzd) EEE Tra:;) r.n(')ltIers Sl (i:l:g') RoB2A MObER ?é;;rl\(::)t
UAT 1 LAT3 UAT 1 LAT3

1 2412 16.0 16.0 16.0 16.0
2 2417 17.3 185 185 185
3 2422 17.3 20.0 19.8 18.8
4 2427 17.3 21.0 19.8 18.8
6 2437 17.3 21.0 19.8 18.8

802.11g 1Tx 8 2447 17.3 21.0 19.8 18.8 No
9 2452 17.3 20.0 19.8 18.8
10 2457 17.3 17.5 17.5 17.5
11 2462 16.0 16.0 16.0 16.0
12 2467 13.5 13.5 13.5 135
24 13 2472 4.0 4.0 4.0 4.0
OFDM 1 2412 16.0 16.0 16.0 16.0
2 2417 17.3 185 185 185
3 2422 17.3 20.0 19.8 18.8
4 2427 17.3 21.0 19.8 18.8
6 2437 17.3 21.0 19.8 18.8

802.11n j{;’é 8 2447 17.3 21.0 19.8 18.8 No
9 2452 17.3 20.0 19.8 18.8
10 2457 17.3 17.5 17.5 17.5
11 2462 16.0 16.0 16.0 16.0
12 2467 13.5 13.5 13.5 135
13 2472 4.0 4.0 4.0 4.0

Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest
measured output power channel in the initial test configuration, for each frequency band.

2. Sec.5.2.2. of KDB 248227 D01 states: When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified
maximum output power and the adjusted SAR is < 1.2 W/kg.
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Max. Avg. RF Output Pow er (dBm)
(Zal—ril:) Mz Tra:;) r.n(')ltIers Chik (i;:g.) WOIDEA MoIDER ?\?(?s;rl\f)t
UAT 2 LAT 3 UAT 2 LAT 3
36 5180 13.8 17.5 17.5 16.8
40 5200 13.8 19.5 18.0 16.8
802.11a T 44 5220 13.8 21.0 18.0 16.8 Ne
48 5240 13.8 21.0 18.0 16.8
36 5180 13.8 17.5 17.5 16.8
1T 40 5200 13.8 19.5 18.0 16.8 No
802.11n HT20 44 5220 13.8 21.0 18.0 16.8
48 5240 13.8 21.0 18.0 16.8
5.2 1Tx 38 5190 13.8 15.5 15.5 15.5 Ves
HT40 46 5230 13.8 18.5 18.0 16.8
36 5180 13.8 17.5 17.5 16.8
1Tx 40 5200 13.8 19.5 18.0 16.8 o
VHT20 44 5220 13.8 21.0 18.0 16.8
802.11ac 48 5240 13.8 21.0 18.0 16.8
1T 38 5190 13.8 15.5 15.5 15.5
VHT40 46 5230 13.8 185 18.0 16.8 No
1 Tx VHT80 42 5210 13.8 15.0 15.0 15.0 Yes
52 5260 13.0 21.0 17.8 16.3
802118 17 56 5280 13.0 21.0 17.8 16.3 Ves
60 5300 13.0 19.5 17.8 16.3
64 5320 13.0 17.0 17.0 16.3
52 5260 13.0 21.0 17.8 16.3
1Tx 56 5280 13.0 21.0 17.8 16.3 o
80211 HT20 60 5300 13.0 19.5 17.8 16.3
64 5320 13.0 17.0 17.0 16.3
5.3 1Tx 54 5270 13.0 18.5 17.8 16.3 o
HT40 62 5310 13.0 15.5 15.5 15.5
52 5260 13.0 21.0 17.8 16.3
1T 56 5280 13.0 21.0 17.8 16.3 o
VHT20 60 5300 13.0 19.5 17.8 16.3
802.11ac 64 5320 13.0 17.0 17.0 16.3
1T 54 5270 13.0 18.5 17.8 16.3
VHT40 62 5310 13.0 15.5 15.5 15.5 Ne
1 Tx VHT80 58 5290 13.0 15.0 15.0 15.0 No
Notes:

1. *“Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Awg. RF Output Power (dBm)
& Mode | neers | M| aan MODE A MoDE B i)
UAT 2 LAT 3 UAT 2 LAT 3
100 5500 12.8 17.0 17.0 17.0
104 5520 12.8 19.5 18.0 17.8
108 5540 12.8 21.0 18.0 17.8
112 5560 12.8 21.0 18.0 17.8
116 5580 12.8 21.0 18.0 17.8
120 5600 12.8 21.0 18.0 17.8
802.11a 1 Tx Yes
124 5620 12.8 21.0 18.0 17.8
128 5640 12.8 21.0 18.0 17.8
132 5660 12.8 21.0 18.0 17.8
136 5680 12.8 19.5 18.0 17.8
140 5700 12.8 17.0 17.0 17.0
144 5720 12.8 21.0 18.0 17.8
100 5500 12.8 17.0 17.0 17.0
104 5520 12.8 19.5 18.0 17.8
108 5540 12.8 21.0 18.0 17.8
112 5560 12.8 21.0 18.0 17.8
116 5580 12.8 21.0 18.0 17.8
1 Tx 120 5600 12.8 21.0 18.0 17.8 No
HT20 124 5620 12.8 21.0 18.0 17.8
128 5640 12.8 21.0 18.0 17.8
50211 132 5660 12.8 21.0 18.0 17.8
136 5680 12.8 19.5 18.0 17.8
140 5700 12.8 17.0 17.0 17.0
144 5720 12.8 21.0 18.0 17.8
102 5510 12.8 16.0 16.0 16.0
5.5 110 5550 12.8 19.0 18.0 17.8
1 Tx 118 5590 12.8 19.5 18.0 17.8 o
HT40 126 5630 12.8 18.5 18.0 17.8
134 5670 12.8 17.5 17.5 17.5
142 5710 12.8 19.5 18.0 17.8
100 5500 12.8 17.0 17.0 17.0
104 5520 12.8 19.5 18.0 17.8
108 5540 12.8 21.0 18.0 17.8
112 5560 12.8 21.0 18.0 17.8
116 5580 12.8 21.0 18.0 17.8
1 Tx 120 5600 12.8 21.0 18.0 17.8 No
VHT20 124 5620 12.8 21.0 18.0 17.8
128 5640 12.8 21.0 18.0 17.8
132 5660 12.8 21.0 18.0 17.8
136 5680 12.8 19.5 18.0 17.8
802.11ac 140 5700 12.8 17.0 17.0 17.0
144 5720 12.8 21.0 18.0 17.8
102 5510 12.8 16.0 16.0 16.0
110 5550 12.8 19.0 18.0 17.8
1 Tx 118 5590 12.8 19.5 18.0 17.8
VHT40 126 5630 12.8 18.5 18.0 17.8 No
134 5670 12.8 17.5 17.5 17.5
142 5710 12.8 19.5 18.0 17.8
106 5530 12.8 15.0 15.0 15.0
vﬂ;o 122 5610 12.8 19.0 18.0 17.8 Yes
138 5690 12.8 19.0 18.0 17.8
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Awg. RF Output Power (dBm)
Band No. of Freq. SAR Test
Mod Ch# MODE A MODE B
(GHz) ode Transmitters (MHz) (Yes/No)
UAT 2 LAT 3 UAT 2 LAT 3
149 5745 12.3 20.0 16.0 18.8
153 5765 12.3 21.0 16.0 18.8
802.11a 1 Tx 157 5785 12.3 21.0 16.0 18.8 Yes
161 5805 12.3 21.0 16.0 18.8
165 5825 12.3 19.5 16.0 18.8
149 5745 12.3 20.0 16.0 18.8
153 5765 12.3 21.0 16.0 18.8
17x 157 5785 12.3 21.0 16.0 18.8 No
802.11n HT20
' 161 5805 12.3 21.0 16.0 18.8
os 165 5825 12.3 19.5 16.0 18.8
’ 1Tx 151 5755 12.3 19.5 16.0 18.8 \
o)
HT40 159 5795 12.3 19.5 16.0 18.8
149 5745 12.3 20.0 16.0 18.8
153 5765 12.3 21.0 16.0 18.8
1Tx
VHT20 157 5785 12.3 21.0 16.0 18.8 No
161 5805 12.3 21.0 16.0 18.8
802.11ac
165 5825 12.3 19.5 16.0 18.8
1 Tx 151 5755 12.3 19.5 16.0 18.8
No
VHT40 159 5795 12.3 19.5 16.0 18.8
1 Tx VHT80 155 5775 12.3 19.0 16.0 18.8 Yes
Notes:

1. *“Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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6.3.4. WLAN MIMO (Pceil orr)

WLAN power will vary based on the state of the cellular transmitter for SISO and MIMO modes.

Pcei_ore: This will be used when only Wi-Fi radios is ON from Manufacturer KDB inquiry — Cellular State
Dependent Wi-Fi Power control.

Max. Awg. RF Output Power (dBm)
(':‘:f) Mode No. of Transmitters Ch# (FM'E‘;) MODE A MODE B S(\'(B‘:sIT,\'fg‘)t

UAT 1 LAT3 UAT 1 LAT 3

1 2412 15.0 15.0 15.0 15.0

2 2417 17.3 18.0 18.0 18.0

3 2422 17.3 19.5 19.5 18.8

4 2427 17.3 21.0 19.8 18.8

6 2437 17.3 21.0 19.8 18.8

802.11g (2: SIXD 8 2447 17.3 21.0 19.8 18.8 Yes

9 2452 17.3 19.5 19.5 18.8

10 2457 16.5 16.5 16.5 16.5

11 2462 14.5 14.5 14.5 14.5

12 2467 13.0 13.0 13.0 13.0

24 13 2472 4.0 4.0 4.0 4.0
OFDM 1 2412 15.0 15.0 15.0 15.0
2 2417 17.3 18.0 18.0 18.0

3 2422 17.3 19.5 19.5 18.8

4 2427 17.3 21.0 19.8 18.8

2T 6 2437 17.3 21.0 19.8 18.8

802.11n CDI;ilTSZT(')B o 8 2447 17.3 21.0 19.8 18.8 No

SDM 9 2452 17.3 19.5 19.5 18.8

10 2457 16.5 16.5 16.5 16.5

1 2462 14.5 14.5 14.5 14.5

12 2467 13.0 13.0 13.0 13.0

13 2472 4.0 4.0 4.0 4.0

Notes:

1. *“Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Avg. RF Output Pow er (dBm)
Band No. of Freq. SAR Test
(GHz) el Transmitters G (MHz) RoTe=A RODED (Yes/No)
UAT 2 LAT3 UAT 2 LAT3
36 5180 13.8 17.0 17.0 16.8
2 Tx 40 5200 13.8 18.0 18.0 16.8
802.11a No
CDD 44 5220 13.8 18.0 18.0 16.8
48 5240 13.8 18.0 18.0 16.8
36 5180 13.8 17.0 17.0 16.8
2 Tx
HT20 40 5200 13.8 18.0 18.0 16.8 N
o
CDD/STBC/ 44 5220 13.8 18.0 18.0 16.8
802.11n SDM
48 5240 13.8 18.0 18.0 16.8
2 Tx HT40 38 5190 13.8 14.0 14.0 14.0
5.2 Yes
CDD/STBC/SDM 46 5230 13.8 18.5 18.0 16.8
36 5180 13.8 17.0 17.0 16.8
2 Tx
VHT20 40 5200 13.8 18.0 18.0 16.8 N
(o]
CDD/STBC/ 44 5220 13.8 18.0 18.0 16.8
SDM
48 5240 13.8 18.0 18.0 16.8
802.11ac
2 Tx VHT40 38 5190 13.8 14.0 14.0 14.0 N
(o]
CDD/STBC/SDM 46 5230 13.8 18.5 18.0 16.8
2 Tx VHT80
42 5210 13.5 13.5 13.5 13.5 N
CDDISTBC/SDM ©
52 5260 13.0 18.0 17.8 16.3
2 Tx 56 5280 13.0 18.0 17.8 16.3
802.11a No
CDD 60 5300 13.0 18.0 17.8 16.3
64 5320 13.0 17.0 17.0 16.3
52 5260 13.0 18.0 17.8 16.3
2 Tx
HT20 56 5280 13.0 18.0 17.8 16.3 N
(o]
802.11n CDD/ISTBC/ 60 5300 13.0 18.0 17.8 16.3
SDM
64 5320 13.0 17.0 17.0 16.3
53 2 Tx HT40 54 5270 13.0 18.5 17.8 16.3 N
. (o]
CDD/STBC/SDM 62 5310 13.0 15.0 15.0 15.0
52 5260 13.0 18.0 17.8 16.3
2 Tx
VHT20 56 5280 13.0 18.0 17.8 16.3 N
o
CDD/STBC/ 60 5300 13.0 18.0 17.8 16.3
SDM
64 5320 13.0 17.0 17.0 16.3
802.11ac
2 Tx VHT40 54 5270 13.0 18.5 17.8 16.3 N
(o]
CDD/STBC/SDM 62 5310 13.0 15.0 15.0 15.0
2 Tx VHT80
CODISTBC/SDM 58 5290 13.0 14.5 14.5 14.5 No
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Awg. RF Output Power (dBm)
) Mode Tasmiters I S MODE A MoDE 8 i)
UAT 2 LAT 3 UAT 2 LAT 3
100 5500 12.8 17.0 17.0 17.0
104 5520 12.8 18.0 18.0 17.8
108 5540 12.8 18.0 18.0 17.8
112 5560 12.8 18.0 18.0 17.8
116 5580 12.8 18.0 18.0 17.8
40211 2 Tx 120 5600 12.8 18.0 18.0 17.8 o
CDD 124 5620 12.8 18.0 18.0 17.8
128 5640 12.8 18.0 18.0 17.8
132 5660 12.8 18.0 18.0 17.8
136 5680 12.8 18.0 18.0 17.8
140 5700 12.8 16.5 16.5 16.5
144 5720 12.8 18.0 18.0 17.8
100 5500 12.8 17.0 17.0 17.0
104 5520 12.8 18.0 18.0 17.8
108 5540 12.8 18.0 18.0 17.8
112 5560 12.8 18.0 18.0 17.8
T 116 5580 12.8 18.0 18.0 17.8
HT20 120 5600 12.8 18.0 18.0 17.8 o
CDD/STBC/ 124 5620 12.8 18.0 18.0 17.8
SbM 128 5640 12.8 18.0 18.0 17.8
132 5660 12.8 18.0 18.0 17.8
802.11n
136 5680 12.8 18.0 18.0 17.8
140 5700 12.8 16.5 16.5 16.5
144 5720 12.8 18.0 18.0 17.8
102 5510 12.8 14.5 14.5 14.5
5.5 - 110 5550 12.8 18.5 18.0 17.8
HT40 118 5590 12.8 19.5 18.0 17.8 ves
CDD/STBC/ 126 5630 12.8 18.5 18.0 17.8
SDM 134 5670 12.8 16.0 16.0 16.0
142 5710 12.8 19.5 18.0 17.8
100 5500 12.8 17.0 17.0 17.0
104 5520 12.8 18.0 18.0 17.8
108 5540 12.8 18.0 18.0 17.8
112 5560 12.8 18.0 18.0 17.8
5T 116 5580 12.8 18.0 18.0 17.8
VHT20 120 5600 12.8 18.0 18.0 17.8 o
CDD/STBC/ 124 5620 12.8 18.0 18.0 17.8
SbM 128 5640 12.8 18.0 18.0 17.8
132 5660 12.8 18.0 18.0 17.8
136 5680 12.8 18.0 18.0 17.8
802.11ac 140 5700 12.8 16.5 16.5 16.5
144 5720 12.8 18.0 18.0 17.8
102 5510 12.8 14.5 14.5 14.5
T 110 5550 12.8 18.5 18.0 17.8
VHT40 118 5590 12.8 19.5 18.0 17.8
CDD/STBC/ 126 5630 12.8 18.5 18.0 17.8 No
oM™ 134 5670 12.8 16.0 16.0 16.0
142 5710 12.8 19.5 18.0 17.8
2 Tx 106 5530 12.8 14.0 14.0 14.0
CDVD'g?_g o 122 5610 12.8 19.0 18.0 17.8 Yes
SDM 138 5690 12.8 19.0 18.0 17.8
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel in the initial test configuration, for each frequency band.
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Max. Awg. RF Output Power (dBm)
= Mode Taemiters | S | MODE A MoDE 8 Tene)
UAT 2 LAT 3 UAT 2 LAT 3
149 5745 12.3 20.0 16.0 18.8
153 5765 12.3 21.0 16.0 18.8
802.11a (2:;; 157 5785 12.3 21.0 16.0 18.8 Yes
161 5805 12.3 21.0 16.0 18.8
165 5825 12.3 19.5 16.0 18.8
149 5745 12.3 20.0 16.0 18.8
2 Tx 153 5765 12.3 21.0 16.0 18.8
HT20 157 5785 12.3 21.0 16.0 18.8 No
802.11n CDD/STBC/
SDM 161 5805 12.3 21.0 16.0 18.8
165 5825 12.3 19.5 16.0 18.8
5.8 2 Tx HT40 151 5755 12.3 19.5 16.0 18.8 ves
CDD/STBC/SDM 159 5795 12.3 19.5 16.0 18.8
149 5745 12.3 20.0 16.0 18.8
2 Tx 153 5765 12.3 21.0 16.0 18.8
CD\E)l;g'IZ'gC/ 157 5785 12.3 21.0 16.0 18.8 No
SDM 161 5805 12.3 21.0 16.0 18.8
802.11ac 165 5825 12.3 19.5 16.0 18.8
2 Tx VHT40 151 5755 12.3 19.5 16.0 18.8
CDD/STBC/SDM 159 5795 12.3 19.5 16.0 18.8 Ne
CDZD/T;TVB"('EODM 155 5775 12.3 17.5 16.0 17.5 No
Notes:

1. “Yes” = considered for output power measurement and SAR testing. “No” = SAR Test reduction was applied from KDB 248227 guidance,
Sec. 2.1, b), 1) when the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest
measured output power channel in the initial test configuration, for each frequency band.
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6.3.5. WLAN (Pceii_max) and Bluetooth (Pmax)

The maximum output power listed within this Section is only applicable when the device is placed on a proprietary
wireless charger. The wireless charger is a desktop device. When the DUT is placed on top of the wireless
charger during charging, the DUT shall be kept at least 20cm away from the user in this configuration and is
considered to be a mobile device. Refer to the separate MPE Report for evaluation in this use case.

UAT 1 and LAT 3

Band Freq. Max. Awy. RF Output Power (dBm)
(GHz) e (MHz) 802.11b (1Tx) 802.11g (1Tx) HT20 (1Tx) HT20 (2TX)
1 2412 20.0 16.0 16.0 15.0
2 2417 21.5 185 18.5 18.0
3 2422 215 20.0 20.0 195
4 2427 21.5 21.0 21.0 21.0
5 2432 215 21.0 21.0 21.0
6 2437 215 21.0 21.0 21.0
2.4 7 2442 215 21.0 21.0 21.0
8 2447 21.5 21.0 21.0 21.0
9 2452 21.5 20.0 20.0 195
10 2457 21.5 175 175 16.5
11 2462 21.0 16.0 16.0 14.5
12 2467 185 135 135 13.0
13 2472 15.0 4.0 4.0 4.0

UAT 2 and LAT 3

Band Freq. Max. Avg. RF Output Pow er (dBm)

(GHz) Ch# (MHz) 802.11a (1Tx) HT20 (1Tx) HT20 (2Tx)
36 5180 17.5 17.5 17.0
40 5200 19.5 19.5 18.0
44 5220 21.0 21.0 18.0
48 5240 21.0 21.0 18.0
52 5260 21.0 21.0 18.0
56 5280 21.0 21.0 18.0
60 5300 19.5 19.5 18.0
64 5320 17.0 17.0 17.0
100 5500 17.0 17.0 17.0
104 5520 19.5 19.5 18.0
108 5540 21.0 21.0 18.0
112 5560 21.0 21.0 18.0

5GHz 116 5580 21.0 21.0 18.0
120 5600 21.0 21.0 18.0
124 5620 21.0 21.0 18.0
128 5640 21.0 21.0 18.0
132 5660 21.0 21.0 18.0
136 5680 19.5 19.5 18.0
140 5700 17.0 17.0 16.5
144 5720 21.0 21.0 18.0
149 5745 20.0 20.0 20.0
153 5765 21.0 21.0 21.0
157 5785 21.0 21.0 21.0
161 5805 21.0 21.0 21.0
165 5825 19.5 19.5 19.5
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Band Freq. Max. Avg. RF Output Pow er (dBm)
Ch#
(GHz) (MHz) HT40 (1Tx) HT40 (2Tx)
38 5190 15.5 14.0
46 5230 18.5 18.5
54 5270 18.5 18.5
62 5310 15.5 15.0
102 5510 16.0 14.5
110 5550 19.0 18.5
5GHz
118 5590 19.5 19.5
126 5630 18.5 18.5
134 5670 17.5 16.0
142 5710 19.5 19.5
151 5755 19.5 19.5
159 5795 19.5 19.5
Band Freq. Max. Avg. RF Output Pow er (dBm)
Ch#
(GHz) (MHz) VHT80 (1Tx) VHT80 (2Tx)
42 5210 15.0 13.5
58 5290 15.0 14.5
106 5530 15.0 14.0
5GHz
122 5610 19.0 19.0
138 5690 19.0 19.0
155 5775 19.0 17.5
UAT 1 and LAT 3
Max. Avg. RF Output Pow er (dBm)
RF Air interface Mode MODE C
UAT 1 LAT 3
Bluetooth Py, GFSK 20.0 20.0
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6.4. General LTE SAR Test and Reporting Considerations

Item Description

Frequency range, Channel Bandwidth,
Numbers and Frequencies

Low 18700/ 18675/ 18650/ 18625/ 18615/ 18607/
1860 1857.5 1855 1852.5 1851.5 1850.7

Mid 18900/ 18900/ 18900/ 18900/ 18900/ 18900/
1880 1880 1880 1880 1880 1880

High 19100/ 19125/ 19150/ 19175/ 19185/ 19193/
1900 1902.5 1905 1907.5 1908.5 1909.3

Low 20050/ 20025/ 20000/ 19975/ 19965/ 19957/
1720 17175 1715 1712.5 17115 1710.7

Mid 20175/ 20175/ 20175/ 20175/ 20175/ 20175/
17325 1732.5 17325 1732.5 1732.5 17325

High 20300/ 20325/ 20350/ 20375/ 20385/ 20393/
1745 17475 1750 1752.5 1753.5 1754.3

844

846.5

847.5

Low 20450/ 20425/ 20415/ 20407/
829 826.5 825.5 824.7

Mid 20525/ 20525/ 20525/ 20525/
836.5 836.5 836.5 836.5

High 20600/ 20625/ 20635/ 20643/

848.3

High

Low 20850 20825 20800 20775

2510 2507.5 2505 2502.5

Mid 21100 21100 21100 21100
2535 2535 2535 2535

21350 21375 21400 21425

Low 23035/ 23025/ 23017/
701.5 700.5 699.7

Mid 23095/ 23095/ 23095/ 23095/
707.5 707.5 707.5 707.5

High 23155/ 23165/ 23173/
713.5 714.5 715.3

Mid

23230/
782

23230/
782

High
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General LTE SAR Test and Reporting Considerations (Continued)

Frequency range, Channel Bandwidth,

Numbers and Frequencies

Low 23755/

706.5

. 23790/ 23790/
Mid 710 710

. 23825/

High 7135

1905

1907.5

1910

1912.5

Low 26140/ 26115/ 26090/ 26065/ 26055/ 26047/
1860 1857.5 1855 1852.5 1851.5 1850.7

Mid 26365/ 26365/ 26365/ 26365/ 26365/ 26365/
1882.5 1882.5 1882.5 1882.5 1882.5 1882.5

High 26590/ 26615/ 26640/ 26665/ 26675/ 26683/

1913.5

1914.3

26740/ 26715/ 26705/ 26697/
Low 819 816.5 815.5 814.7
_ 26865/ 26865/ 26865/ 26865/
Mid 831.5 8315 8315 8315
_ 26990/ 27015/ 27025/ 27033/
High 844 846.5 847.5 848.3

Low

. 27710/ 27710/
Mid 2310 2310
High

Low 39750/ 2506.0
Low-Mid 40185 / 2549.5
Mid 40620 / 2593.0
Mid-High 41055/ 2636.5
High 41490 / 2680.0

Low 132072/ 132047/ 132022/ 131997/
1720 1717.5 1715 1712.5

Mid 132322/ 132322/ 132322/ 132322/
1745 1745 1745 1745

High 132572/ 132597/ 132622/ 132647/
1770 1772.5 1775 1777.5

LTE transmitter and antenna
implementation

LTE can transmit from either UAT 1 or LAT 1. The antenna switching is implemented with a
physical, “break-before-make” switch such that only one antenna can be used for LTE
transmission at a time.
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Maximum power reduction (MPR) Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3

Modulation Channel bandwidth / Transmission bandwidth (Nrs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK =5 >4 >8 >12 > 18 >18 <1
16 QAM =5 <4 <8 <12 <186 <18 =1
16 QAM >5 >4 >8 >12 > 16 >18 £2
64 QAM <5 <4 <8 <12 <16 <18 <2
64 QAM >5 >4 >8 =12 > 16 >18 £3
256 QAM =1 =5

MPR Built-in by design. The manufacturer Target MPR values are always within the 3GPP
maximum MPR allowance but may not follow the default MPR values.
A-MPR (additional MPR) was disabled during SAR testing.

Spectrum plots for RB configurations A properly configured base station simulator was used for the SAR and power measurements;
therefore, spectrum plots for each RB allocation and offset configuration are not included in the
SAR report.
Notes:

1. SAR Testing for LTE was performed with the same number of RB and RB offsets transmitting on all TTI frames (maximum TTI).
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6.5. LTE (TDD) Considerations

According to KDB 941225 D05 SAR for LTE Devices, for Time-Division Duplex (TDD) systems, SAR must be
tested using a fixed periodic duty factor according to the highest transmission duty factor implemented for the
device and supported by the defined 3GPP LTE TDD configurations.

SAR was tested with the highest transmission duty factor (63.33%) using Uplink-downlink configuration 0 and
Special subframe configuration 7.

LTE TDD Bands support 3GPP TS 36.211 section 4.2 for Type 2 Frame Structure and Table 4.2-2 for uplink-
downlink configurations and Table 4.2-1 for Special subframe configurations.

Table 4.2-1: Configuration of special subframe (lengths of DWPTS/GP/UpPTS).

Normal cyclic prefix in downlink Extended cyclic prefix in downlink
Special DwWPTS UpPTS DwWPTS UpPTS
subframe : : . Extended
configuration No_r mgl CyCI.IC Extepd.ed cyphc Nor_mf';ll cyc_llc cyclic prefix in
prefix in uplink | prefix in uplink prefix in uplink uplink
0 6592-T; 7680-T,
1 19760-T, 20480-T,
2192-T, 2560-T,
2 21952-T, 2192.-T, 2560-T, 23040-T,
3 24144.T 25600-T,
4 26336-T, 7680-T,
5 6592-T, 20480-T,
4384-T, 5120-T,
6 19760-T, 23040-T,
7 21952.-T, 4384 -T, 5120-T; 12800-T,
8 24144.T - - -
9 13168-T, - - -
Calculated Duty Cycle
Uplink- Downh_nk-to- Subframe Number
Downlink pplmk _ Calculatedo
Configuration Swngh-pqmt 0 1 2 3 4 5 6 7 8 9 Duty Cycle (%)
Periodicity
0 5ms D|s|U|U|U|D|S|U|U]|U 63.33
1 5ms D|s|UuUu|lU|D|DJ|S|U|U]|D 43.33
2 5ms bD|js|u|D|D|DJ|S|U|D]|D 23.33
3 10 ms D S U ) ) D D D D D 31.67
4 10 ms D S U ) D D D D D D 21.67
5 10 ms D S U D D D D D D D 11.67
6 5ms b|s|uU|jU|U|D|S|U|U]|D 53.33

Calculated Duty Cycle = Extended cyclic prefix in uplink x (Ts) x # of S + # of U

Example for Calculated Duty Cycle for Uplink-Downlink Configuration O:
Calculated Duty Cycle = 5120 x [1/(15000 x 2048)] x 2 + 6 ms = 63.33%
where

Ts = 1/(15000 x 2048) seconds

Note(s):
This device supports uplink-downlink configurations 0-6. The configuration with highest duty cycle was used-configuration 0 at
63.3% duty cycle.
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7. RF Exposure Conditions (Test Configurations)

WWAN antennas are located near the upper and lower edge of the device. The upper antenna for 2.4
GHz WLAN and Bluetooth (UAT 1) is shared and is located near the upper right corner of the device,
while the upper antenna for 5 GHz WLAN (UAT 2) is located near the upper left corner of the device. All
WLAN bands and Bluetooth share the same lower antenna (LAT3), and this is located near the lower
right corner of the device. Refer to Antenna Diagram below:

Refer to separate filing submission document for the proprietary design details of the antenna-to-antenna
and antenna-to-antenna-to-edge(s) distances.

The Body-worn accessory test configurations were tested using a conservative minimum test separation
distance of 5 mm.

Antenna Diagram

Edge 1

UAT 1

Edge 4

Edge 3
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Upper Antenna

Wirelesg RF Expgsure DUT-to-gser Tg;t Antenna-to- SAR Note
technologies Conditions Separation Position edge/surface Required
Left Touch N/A Yes
Left Tilt (15° N/A Yes
Head 0 mm Right T(guch) N/A Yes
Right Tilt (15°) N/A Yes
Body 5 mm Rear < 25 mm Yes 2
WWAN Front < 25 mm Yes 2
(VAT 1) Rear <25mm Yes
Front < 25 mm Yes
Edge 1 (Top) < 25 mm Yes
Hotspot 5 mm Edge 2 (Right) < 25 mm Yes
Edge 3 (Bottom) > 25 mm No 1
Edge 4 (Left) < 25 mm Yes
Left Touch N/A Yes
Head 0 mm Left Tilt (15°) N/A Yes
Right Touch N/A Yes
Right Tilt (15°) N/A Yes
WLAN 2.4GH Body 5 mm Rear < 25 mm Yes 2
. zand Front < 25mm Yes 2
Bluetooth Rear < 25 mm Yes
(UATT) Front < 25 mm Yes
Hotspot 5 mm Edge 1 (Top) < 25 mm Yes
Edge 2 (Right) < 25 mm Yes
Edge 3 (Bottom) > 25 mm No 1
Edge 4 (Left) < 25 mm Yes
Left Touch N/A Yes
Head 0 mm Left Tilt (15°) N/A Yes
Right Touch N/A Yes
Right Tilt (15°) N/A Yes
WLAN 5GH Body 5 mm Rear < 25 mm Yes 2
4 Front < 25 mm Yes 2
(VAT 2) Rear < 25 mm Yes
Front < 25 mm Yes
Hotspot 5 mm Edge 1 (Top) <25 mm Yes
Edge 2 (Right) < 25 mm Yes
Edge 3 (Bottom) > 25 mm No 1
Edge 4 (Left) <25 mm Yes
Notes:

1. SARs not required because the distance from the antenna to the edge is > 25 mm as per KDB 941225 D06 Hotspot Mode.
2. The Body-worn minimum separation distance is 5 mm. To cover both body-worn and hotspot RF exposure conditions testing was
performed at a separation distance of 5 mm.
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Lower Antenna

Wireless RF Exposure DUT-to-User Test Antenna-to- SAR Note
technologies Conditions Separation Position edge/surface Required
Left Touch N/A Yes
Left Tilt (15°) N/A Yes
Head 0 mm -
Right Touch N/A Yes
Right Tilt (15°) N/A Yes
Rear < 25 mm Yes 2
Body 5 mm
WWAN Front < 25 mm Yes 2
(LAT 1) Rear <25mm Yes
Front <25 mm Yes
Hotspot 5 mm Edge 1 (Top) > 25 mm No 1
P Edge 2 (Right) < 25 mm Yes
Edge 3 (Bottom) < 25 mm Yes
Edge 4 (Left) < 25 mm Yes
Left Touch N/A Yes
Head 0 mm Lgft Tilt (15°) N/A Yes
Right Touch N/A Yes
Right Tilt (15°) N/A Yes
Body 5 mm Rear < 25 mm Yes 2
WLAN and Front < 25 mm Yes 2
Bluetooth Rear <25 mm Yes
(LAT3) Front < 25 mm Yes
Edge 1 (Top) > 25 mm No 1
Hotspot 5mm -
Edge 2 (Right) < 25 mm Yes
Edge 3 (Bottom) < 25 mm Yes
Edge 4 (Left) < 25 mm Yes
Notes:
1. SARis not required because the distance from the antenna to the edge is > 25 mm as per KDB 941225 D06 Hotspot Mode.
2. The Body-worn minimum separation distance is 5 mm. To cover both body-worn and hotspot RF exposure conditions testing was
performed at a separation distance of 5 mm.
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8. Dielectric Property Measurements & System Check
8.1. Dielectric Property Measurements

The temperature of the tissue-equivalent medium used during measurement must also be within 18°C to 25°C and
within + 2°C of the temperature when the tissue parameters are characterized.

The dielectric parameters must be measured before the tissue-equivalent medium is used in a series of SAR
measurements. The parameters should be re-measured after each 3 — 4 days of use; or earlier if the dielectric
parameters can become out of tolerance; for example, when the parameters are marginal at the beginning of the
measurement series.

Tissue dielectric parameters were measured at the low, middle and high frequency of each operating frequency
range of the test device.

The dielectric constant (er) and conductivity (o) of typical tissue-equivalent media recipes are expected to

be within = 5% of the required target values; but for SAR measurement systems that have implemented the SAR
error compensation algorithms documented in IEEE Std 1528-2013, to automatically compensate the measured
SAR results for deviations between the measured and required tissue dielectric parameters, the tolerance for er and
o may be relaxed to £ 10%. This is limited to frequencies < 3 GHz.

Tissue Dielectric Parameters
FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz

Head Body
Target Frequency (MHz) o > (SIm) o > (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5000 36.2 4.45 49.3 5.07
5100 36.1 4.55 49.1 5.18
5200 36.0 4.66 49.0 5.30
5300 35.9 4.76 48.9 5.42
5400 35.8 4.86 48.7 5.53
5500 35.6 4.96 48.6 5.65
5600 35.5 5.07 48.5 5.77
5700 35.4 5.17 48.3 5.88
5800 35.3 5.27 48.2 6.00

IEEE Std 1528-2013
Refer to Table 3 within the IEEE Std 1528-2013
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Dielectric Property Measurements Results:

SL ';‘E Date (BMa: :) T1i_ssue Frequency Relative Permittivity (e:rllem1 Conductivity (o) —_
ype (MHz) Measured Target ) Measured Target )

2600 40.51 39.01 3.84 2.04 1.96 4.07

A 6/10/2017 2600 Head 2495 40.88 39.14 4.44 1.92 1.85 3.81
2690 40.19 38.90 3.32 2.14 2.06 3.91

2600 53.59 52.51 2.06 2.23 2.16 3.16

A 6/10/2017 2600 Body 2495 53.87 52.64 2.33 2.09 2.01 3.96
2690 53.30 52.40 1.72 2.34 2.29 2.22

835 54.79 55.20 -0.74 1.01 0.97 4.54

A 6/14/2017 835 Body 805 55.05 55.33 -0.51 0.98 0.97 1.56
905 54.15 55.00 -1.55 1.08 1.05 2.61

835 53.69 55.20 -2.74 1.00 0.97 2.95

A 6/18/2017 835 Body 805 53.98 55.33 -2.45 0.97 0.97 0.17
905 53.05 55.00 -3.55 1.07 1.05 1.57

2300 39.31 39.47 -0.41 1.68 1.66 1.16

A 6/20/2017 2300 Head 2350 39.13 39.38 -0.65 1.74 1.71 1.60
2400 38.99 39.30 -0.78 1.79 1.75 2.13

2300 54.88 52.90 3.73 1.87 1.80 3.46

A 6/20/2017 2300 Body 2350 54.75 52.84 3.62 1.93 1.85 4.17
2400 54.62 52.77 3.50 1.98 1.90 4.37

2600 54.02 52.51 2.87 2.25 2.16 3.90

A 6/21/2017 2600 Body 2495 54.34 52.64 3.22 2.11 2.01 4.76
2690 53.73 52.40 2.54 2.36 2.29 3.00

2300 39.51 39.47 0.09 1.71 1.66 2.96

A 6/24/2017 2300 Head 2350 39.32 39.38 -0.16 1.76 1.71 3.06
2400 39.14 39.30 -0.40 1.81 1.75 3.50

2300 52.32 52.90 -1.10 1.81 1.80 0.30

A 6/24/2017 2300 Body 2350 52.19 52.84 -1.23 1.86 1.85 0.50
2400 52.09 52.77 -1.29 1.92 1.90 0.89

2450 39.58 39.20 0.97 1.87 1.80 4.06

A 6/25/2017 2450 Head 2400 39.76 39.30 1.18 1.82 1.75 3.79
2480 39.48 39.16 0.81 1.91 1.83 4.01

835 53.27 55.20 -3.50 1.00 0.97 3.40

A 6/25/2017 835 Body 805 53.52 55.33 -3.28 0.98 0.97 1.01
905 52.70 55.00 -4.18 1.07 1.05 1.95

2600 50.80 52.51 -3.26 2.24 2.16 3.85

A 6/25/2017 2600 Body 2495 51.13 52.64 -2.87 2.10 2.01 451
2690 50.53 52.40 -3.56 2.36 2.29 3.09

2600 39.86 39.01 2.18 2.02 1.96 3.10

A 6/27/2017 2600 Head 2495 40.37 39.14 3.13 1.92 1.85 3.64
2690 39.55 38.90 1.68 2.13 2.06 3.28

835 55.18 55.20 -0.04 1.00 0.97 2.98

A 7/18/2017 850 Body 805 55.48 55.33 0.26 0.97 0.97 0.09
905 54.58 55.00 -0.76 1.07 1.05 1.38
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Dielectric Property Measurements Results:

SL ';‘bR Date (BMaS S) T_irssue Frequency Relative Permittivity (e:rl))e“al Conductivity (o) —
ype (MHz) Measured Target ) Measured Target )

1900 38.13 40.00 -4.67 1.45 1.40 3.43

B 6/12/2017 1900 Head 1850 38.34 40.00 -4.15 1.40 1.40 0.07
1920 38.07 40.00 -4.83 1.47 1.40 4.93

1750 39.77 40.08 -0.78 1.35 1.37 -1.61

B 6/12/2017 1750 Head 1710 39.89 40.15 -0.64 1.31 1.35 -2.85
1755 39.77 40.08 -0.77 1.35 1.37 -1.81

1750 40.55 40.08 1.16 1.32 1.37 -3.50

B 6/15/2017 1750 Head 1710 40.68 40.15 1.33 1.29 1.35 -4.56
1755 40.55 40.08 1.18 1.33 1.37 -3.41

750 54.45 55.55 -1.97 0.97 0.96 0.42

B 6/15/2017 750 Body 695 55.01 55.76 -1.34 0.91 0.96 -4.78
790 54.12 55.39 -2.30 1.01 0.97 4.33

1750 51.57 53.44 -3.50 1.49 1.49 -0.01

B 6/17/2017 1750 Body 1710 51.68 53.54 -3.48 1.44 1.46 -1.20
1755 51.56 53.43 -3.50 1.49 1.49 -0.02

1900 38.56 40.00 -3.60 1.42 1.40 1.07

B 6/18/2017 1900 Head 1850 38.75 40.00 -3.13 1.37 1.40 -2.07
1920 38.53 40.00 -3.68 1.43 1.40 2.36

750 56.11 55.55 1.02 0.97 0.96 0.37

B 6/18/2017 750 Body 695 56.60 55.76 1.51 0.91 0.96 -4.68
790 55.77 55.39 0.68 1.01 0.97 4.12

750 40.53 41.96 -3.41 0.92 0.89 2.57

B 6/19/2017 750 Head 695 41.24 42.24 -2.38 0.87 0.89 -2.33
790 40.04 41.76 -4.11 0.95 0.90 5.48

1750 51.61 53.44 -3.43 1.48 1.49 -0.21

B 6/21/2017 1750 Body 1710 51.70 53.54 -3.44 1.45 1.46 -0.99
1755 51.60 53.43 -3.42 1.49 1.49 -0.28

1750 39.03 40.08 -2.63 1.32 1.37 -3.36

B 6/22/2017 1750 Head 1710 39.18 40.15 -2.41 1.29 1.35 -4.56
1755 39.01 40.08 -2.66 1.33 1.37 -3.27

1900 52.73 53.30 -1.07 1.58 1.52 3.62

B 6/23/2017 1900 Body 1850 52.52 53.30 -1.46 1.52 1.52 -0.07
1920 52.74 53.30 -1.05 1.60 1.52 4.93

750 42.09 41.96 0.31 0.93 0.89 4.39

B 6/26/2017 750 Head 695 42.84 42.24 141 0.88 0.89 -1.30
790 41.54 41.76 -0.52 0.97 0.90 8.62

2450 51.76 52.70 -1.78 2.00 1.95 2.41

B 6/26/2017 2450 Body 2400 51.95 52.77 -1.56 1.93 1.90 1.90
2480 51.68 52.66 -1.87 2.04 1.99 2.40

1750 52.66 53.44 -1.46 1.53 1.49 2.68

B 6/26/2017 1750 Body 1710 52.78 53.54 -1.43 1.49 1.46 2.08
1755 52.65 53.43 -1.46 1.53 1.49 2.87

1750 38.95 40.08 -2.83 1.40 1.37 1.97

B 6/26/2017 1750 Head 1710 39.12 40.15 -2.56 1.36 1.35 0.86
1755 38.93 40.08 -2.86 1.40 1.37 2.20
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Dielectric Property Measurements Results:

SAR Date Band Tissue ErsaEnEy Relative Permittivity (er) Conductivity (o)

Lab (MHz) Type (MHz) Measured Target il Measured Target Dl
) )

750 41.01 41.96 -2.27 0.91 0.89 2.40
B 6/27/2017 750 Head 695 41.80 42.24 -1.05 0.87 0.89 -2.51
790 40.45 41.76 -3.13 0.95 0.90 6.31
750 54.00 55.55 -2.78 0.96 0.96 0.06
B 6/27/2017 750 Body 695 54.60 55.76 -2.08 0.92 0.96 -4.39
790 53.55 55.39 -3.33 1.00 0.97 3.71
5600 34.60 35.53 -2.63 4.83 5.06 -4.47
B 6/27/2017 5600 Head 5500 34.74 35.65 -2.55 4.73 4.96 -4.54
5725 34.52 35.39 -2.46 4.97 5.19 -4.30
5800 34.39 35.30 -2.58 5.04 5.27 -4.42
B 6/27/2017 5800 Head 5700 34.53 35.42 -2.51 4.92 5.16 -4.64
5850 34.37 35.30 -2.63 5.10 5.27 -3.17
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Dielectric Property Measurements Results:

SL ':bR Date (BMaI: S) T_irssue Frequency Relative Permittivity (e:rle“é1 Conductivity (o) —
ype (MHz) Measured Target ) Measured Target )

1900 38.15 40.00 -4.63 1.42 1.40 1.50

(3 6/14/2017 1900 Head 1850 39.34 40.00 -1.65 1.37 1.40 -2.00
1920 38.09 40.00 -4.77 1.44 1.40 2.79

1900 54.13 53.30 1.56 1.51 1.52 -0.66

(3 6/16/2017 1900 Body 1850 54.28 53.30 1.84 1.46 1.52 -3.68
1920 53.99 53.30 1.29 1.56 1.52 2.43

1900 39.63 40.00 -0.92 1.45 1.40 3.50

(3 6/19/0217 1900 Head 1850 39.86 40.00 -0.35 1.41 1.40 0.36
1920 39.56 40.00 -1.10 1.47 1.40 4.71

1900 50.85 53.30 -4.60 1.50 1.52 -1.12

C 6/20/2017 1900 Body 1850 51.00 53.30 -4.32 1.46 1.52 -4.14
1920 50.78 53.30 -4.73 1.52 1.52 0.26

1900 38.11 40.00 -4.73 1.44 1.40 2.50

C 6/22/2017 1900 Head 1850 38.28 40.00 -4.30 1.39 1.40 -0.71
1920 38.05 40.00 -4.88 1.46 1.40 4.00

1900 51.31 53.30 -3.73 1.52 1.52 -0.20

C 6/23/2017 1900 Body 1850 51.50 53.30 -3.38 1.46 1.52 -3.82
1920 51.25 53.30 -3.85 1.54 1.52 1.12

1900 38.81 40.00 -2.97 1.44 1.40 2.93

C 6/24/2017 1900 Head 1850 39.10 40.00 -2.25 1.40 1.40 -0.14
1920 38.72 40.00 -3.20 1.46 1.40 4.14

1900 40.54 40.00 1.35 1.44 1.40 3.00

C 6/27/2017 1900 Head 1850 40.74 40.00 1.85 1.40 1.40 0.00
1920 40.50 40.00 1.25 1.46 1.40 4.36

2450 50.60 52.70 -3.98 2.02 1.95 3.59

C 6/27/2017 2450 Body 2400 50.73 52.77 -3.87 1.96 1.90 3.32
2480 50.49 52.66 -4.12 2.05 1.99 2.85

2450 38.76 39.20 -1.12 1.88 1.80 4.22

C 6/27/2017 2450 Head 2400 38.96 39.30 -0.86 1.82 1.75 3.96
2480 38.66 39.16 -1.28 1.91 1.83 4.23
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Dielectric Property Measurements Results:

SL ':E Date (BMa: S) TiTssue Frequency Relative Permittivity (e:r;e“a1 Conductivity (o) —_
ype (MHz) Measured Target ) Measured Target )

2600 37.78 39.01 -3.16 1.98 1.96 0.86

D 6/12/2017 2600 Head 2495 38.12 39.14 -2.61 1.86 1.85 0.83
2690 37.43 38.90 -3.77 2.09 2.06 1.24

2600 38.36 39.01 -1.67 2.03 1.96 3.51

D 6/14/2017 2600 Head 2495 38.76 39.14 -0.98 1.91 1.85 3.26
2690 38.01 38.90 -2.28 2.13 2.06 3.18

835 40.34 41.50 -2.80 0.88 0.90 -1.94

D 6/15/2017 835 Head 805 40.68 41.68 -2.40 0.86 0.90 -4.68
905 39.48 41.50 -4.87 0.94 0.97 -2.99

2600 38.13 39.01 -2.26 2.02 1.96 2.95

D 6/18/2017 2600 Head 2495 38.41 39.14 -1.87 1.89 1.85 2.45
2690 37.85 38.90 -2.69 2.13 2.06 3.28

835 40.33 41.50 -2.82 0.89 0.90 -1.23

D 6/19/2017 835 Head 805 40.68 41.68 -2.40 0.86 0.90 -3.99
905 39.56 41.50 -4.67 0.95 0.97 -2.59

2600 38.54 39.01 -1.21 1.98 1.96 0.65

D 6/22/2017 2600 Head 2495 38.89 39.14 -0.65 1.86 1.85 0.72
2690 38.23 38.90 -1.72 2.08 2.06 1.05

2600 50.71 52.51 -3.43 2.18 2.16 1.03

D 6/22/2017 2600 Body 2495 51.01 52.64 -3.10 2.06 2.01 2.17
2690 50.47 52.40 -3.68 2.30 2.29 0.60

835 42.31 41.50 1.95 0.91 0.90 0.67

D 6/24/2017 835 Head 805 42.68 41.68 2.40 0.87 0.90 -2.97
905 41.62 41.50 0.29 0.97 0.97 0.20

2600 52.51 52.51 0.00 2.13 2.16 -1.43

D 6/26/2017 2600 Body 2495 52.76 52.64 0.22 2.00 2.01 -0.51
2690 52.09 52.40 -0.59 2.36 2.29 3.05

2600 38.50 39.01 -1.31 2.06 1.96 4.73

D 6/28/2017 2600 Head 2495 38.92 39.14 -0.57 1.94 1.85 4.94
2690 38.15 38.90 -1.92 2.15 2.06 4.44

835 42.14 41.50 1.54 0.92 0.90 2.02

D 6/29/2017 835 Head 805 42.55 41.68 2.09 0.89 0.90 -0.96
905 41.33 41.50 -0.41 0.98 0.97 0.72

835 54.58 55.20 -1.12 1.01 0.97 3.81

D 6/29/2017 835 Body 805 54.88 55.33 -0.82 0.98 0.97 0.90
905 53.89 55.00 -2.02 1.07 1.05 1.85

Page 49 of 169

UL Verification Services Inc. Doc. No.: 1.0
This report shall not be reproduced without the written approval of UL Verification Services Inc.



Report No.: 11724033-S1V9 Issue Date: 9/5/2017

Dielectric Property Measurements Results:

SAR Date Band Tissue Frequency Relative Permittivity (er) Conductivity (o)

Lab (MHz) Type (MHz) Measured Target D(‘;)t)a Measured Target D(:?/Lt)a
5600 47.49 48.48 -2.04 5.83 5.76 1.23

E 6/16/2017 5600 Body 5500 47.64 48.61 -2.00 5.73 5.64 1.50
5725 47.30 48.31 -2.09 5.99 5.91 1.41

5600 36.66 35.53 3.17 5.21 5.06 3.02

E 6/16/2017 5600 Head 5500 36.77 35.65 3.15 5.14 4.96 3.59
5725 36.52 35.39 3.19 5.35 5.19 3.06

5600 36.62 35.53 3.06 4.91 5.06 -2.97

E 6/20/2017 5600 Head 5500 36.79 35.65 3.20 4.80 4.96 -3.19
5725 36.46 35.39 3.02 5.05 5.19 -2.66

5600 50.71 48.48 4.60 5.92 5.76 2.79

E 6/20/2017 5600 Body 5500 50.88 48.61 4.66 5.75 5.64 1.94
5725 50.55 48.31 4.64 6.12 5.91 3.61

5600 48.69 48.48 0.44 5.90 5.76 2.36

E 6/24/2017 5600 Body 5500 48.86 48.61 0.51 5.79 5.64 2.53
5725 48.51 48.31 0.42 6.11 5.91 3.39

5600 36.36 35.53 2.32 5.08 5.06 0.39

E 6/25/2017 5600 Head 5500 36.63 35.65 2.75 4.98 4.96 0.34
5725 36.11 35.39 2.03 5.21 5.19 0.40

5600 46.64 48.48 -3.79 5.89 5.76 2.19

E 6/28/2017 5600 Body 5500 46.79 48.61 -3.75 5.78 5.64 2.42
5725 46.45 48.31 -3.85 6.06 5.91 2.54

5600 37.13 35.53 4.49 4.81 5.06 -4.91

E 6/28/2017 5600 Head 5500 37.23 35.65 4.44 4.71 4.96 -4.92
5725 36.99 35.39 4.52 4.95 5.19 -4.51

5200 35.48 35.99 -1.42 4.49 4.65 -3.40

E 7/1/2017 5200 Head 5150 35.51 36.05 -1.49 4.44 4.60 -3.50
5350 35.30 35.82 -1.45 4.64 4.80 -3.51
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Dielectric Property Measurements Results:

SL ':E Date (BMa: :) T1i_ssue Frequency Relative Permittivity (ot.:r;e“a1 Conductivity (o) -
ype (MHz) Measured Target ) Measured Target )

2450 50.69 52.70 -3.81 2.03 1.95 3.90

F 6/16/2017 2450 Body 2400 50.91 52.77 -3.563 1.96 1.90 3.42
2480 50.60 52.66 -3.92 2.07 1.99 3.91

2450 38.86 39.20 -0.87 1.85 1.80 2.78

F 6/16/2017 2450 Head 2400 39.07 39.30 -0.58 1.79 1.75 2.36
2480 38.76 39.16 -1.03 1.88 1.83 2.60

2450 38.86 39.20 -0.87 1.88 1.80 4.39

F 6/20/2017 2450 Head 2400 39.12 39.30 -0.45 1.83 1.75 4.19
2480 38.77 39.16 -1.00 1.92 1.83 4.78

2450 51.67 52.70 -1.95 1.99 1.95 1.95

F 6/20/2017 2450 Body 2400 51.91 52.77 -1.63 1.92 1.90 1.21
2480 51.59 52.66 -2.04 2.04 1.99 2.15

2450 50.66 52.70 -3.87 1.97 1.95 1.03

F 6/24/2017 2450 Body 