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Calibration procedure for dipole validation kits between 3-6 GHz

September 21, 2016
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This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {Sl).
The measuremenls and lhe uncentainties wilth confidence probability are given on the following pages and are part of the certificate.

All calibralions have been conducted in the closed laboratory lacilily: environment temperature (22 + 3)°C and humidity < 70%.
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Primary Slandards 1D # Cal Date (Certiticate No.) Scheduled Calibralion
Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292}) Apr-17

Type-N mismatch combination SN: 5047.2 {06327 05-Apr-16 (No. 217-02295}) Apr-17

Reference Probe EX3DV4 SN: 3503 30-Jun-16 (No. EX3-3503_Jun16) Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards ID # Check Date (in house) Scheduled Check

Power meter EPM-442A
Power sensor HP 8481A
Power sensor HP 8481A

RF gonerator R&S SMT-06
Network Analyzer HP 8753E

Calibrated by:

Approved by:

SN: GB37480704
SN: US37292783
SN: MY41092317
SN: 100972

SN: US37390585

Name
Leif Klysner

Kalja Pokovic
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07-Oct-15 (No. 217-02222)
07-Oct-15 (No. 217-02223)
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18-Oct-01 (in house check Ocl-15)

Function
Laboratory Technician

Technical Manager

This calibration certificale shall not be reproduced except in full without written approval of the laboratory.

In house check: Oct-16
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In house check: Oct-16
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In house check: Oct-16
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZz”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: D5GHzV2-1191_Sepi6 Page 2 of 13




(

Measurement Conditions

DASY system configuration, as far as not g

iven on page 1.

DASY Version

DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz £ 1 MHz
5750 MHz + 1 MH2

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 345+6% 4.59 mho/m 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.96 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

78.9 W/kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

229 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.6 Wikg 219.5 % (k=2)

Cenrlificate No: D5GHzV2-1191_Sep16
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (22.0x0.2}°C 34.0+6 % 4.93 mho/m 6 %
Head TSL temperature change during test <05°C ne=- ----
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.45 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

83.6 W / kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.41 Wkg

SAR for nominal Head TSL parameters

normalized to 1W

23.8 W/kg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 338x6% 5.08 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.99 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

79.1 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.27 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.4 Wikg  19.5 % (k=2)

Certificate No: D5GHzV2-1191_Sep16
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters {22.0+0.2)°C 174 +6% 5.52mho/m =6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 100 mW input power 7.74 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

77.0 W/kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.6 W/kg +19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2) °C 468 +£6 % 6.00 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 ¢m?® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.96 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

79.2 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm?® (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.24 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

22.2 W/kg +19.5 % (k=2)

Certificate No: DbGHzV2-1191_S8epi16
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2)°C 46.5 :6 % 6.21 mho/m +6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 100 mW input power 7.65 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

76.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.14 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.2 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1181_Sep16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 55.7Q-43jQ

Return Loss -23.4 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 58.3Q-3.2jQ

Return Loss -21.8dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 58.1Q+4.8jQ

Return Loss -21.2dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 56.1 Q-3.7jQ

Return Loss -23.4dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 589Q-17jQ

Return Loss -21.7 dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 595 Q+6.9jQ

Return Loss -19.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.204 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are nol affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on August 28, 2003

Certificate No: D5GHzV2-1191_Sep16 Page 7 of 13




DASYS5 Validation Report for Head TSL

Date: 21.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1191

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 4.59 S/m; &, = 34.5; p = 1000 kg/m Medium parameters
used: f = 5600 MHz; 6 =4.93 S/m; er = 34; p = 1000 kg/m® , Medium parameters used: f = 5750 MHz; ¢ =
5.08 S/m; &, = 33.8; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvE(5.42, 5.42, 5.42); Calibrated: 30.06.2016, ConvF(4.89, 4.89,
4.89); Calibrated: 30.06.2016, ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016;

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 30.12.2015

¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.49 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.6 W/kg

SAR(1 g) =7.96 W/kg; SAR(10 g) = 2.29 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.34 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 32.9 W/kg

SAR(1 g) = 8.45 W/kg; SAR(10 g) =2.41 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.15 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

Certificate No; D5GHzV2-1191_Sep16 Page 8 of 13
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-18.00

-24.00
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0 dB = 18.2 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1191

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 5.52 S/m; & = 47.4; p = 1000 kg/m3 , Medium parameters
used: f = 5600 MHz; ¢ = 6 S/m; & = 46.8; p = 1000 kg/m* , Medium parameters used: f = 5750 MHz; o =
6.21 S/m; & = 46.5; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

¢ Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016, ConvF(4.35, 4.35,
4.35); Calibrated: 30.06.2016, ConvE(4.3, 4.3, 4.3); Calibrated: 30.06.2016;

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.49 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 29.1 W/kg

SAR(1 g) = 7.74 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=}.4mm

Reference Value = 65.85 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR( g) =7.96 W/kg; SAR(10 g) =2.24 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.21 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR(1 g) =7.65 Wikg; SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 18.5 W/kg

Certificate No: D5GHzV2-1191_Sep16 Page 11 of 13
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Impedance Measurement Plot for Body TSL

20 Sep 2016 13:19:13
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Client PC Test Certificate No: D1765V2-1008_May16

|CALIBRATION CERTIFICATE

Object D1765V2 - SN:1008

Calibration procedure(s) QA CAL-05.v9 Q)$\/

&
Calibration procedure for dipole validation kits above 700 MHz 0,6\‘177\\

Calibration date: May 11, 2016

This calibration certificate documents the traceability to national standards, which realize the physical units of measuremenls (Sl).
The measuraments and the uncertainties wilh cenfidence probability are given on the following pages and are pan of the certificate.

All calibrations have been conducted in the closed laboratory facilily: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE crilical for calibralion)

Primary Standards D # Cal Date {Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288}) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 {20k) 05-Apr-16 {(No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 7349 31-Dec-15 {No. EX3-7349_Dec15} Dec-16

DAEA4 SN: 601 30-Dec-15 {(No. DAE4-601_Deci5) Dec-16

Secondary Standards ID# Check Dale (in house) Scheduled Check

Power meter EPM-442A SN: GB37480704 07-Oct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: US37202783 07-Oct-15 {No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (No. 217-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house chack: Oct-16

Nelwork Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-15) In house check: Ocl-16
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician ” m’ .
L
Approved by: Katja Pokovic Technical Manager // %

Issued: May 17, 2016

This calibration cerlificate shall not be reproduced excapt in {ull without wrilten approval of the laboratory.
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Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

IEC 62209-2, "Procedure to determine the Specitic Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D1765V2-1008_May16 Page 2 of 8




Measurement Conditions
DASY sysiem configuration, as far as not given on page 1.

DASY Version DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom : Modular Flat Phantomn

Distance Bipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 1750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m

Measured Head TSL parameters (22.0x£0.2)°C 39.8+6% 1.36 mho/m + 6 %

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

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

SAR measured 250 mW input power 9.10 W/kg

SAR for nominal Head TSL parameters normalized to 1W 36.7 Wikg = 17.0 % (k=2}

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

SAR measured 250 mW input power 4.81 W/kg

SAR for nominal Head TSL parameters normalized to 1W 19.3 W/kg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL. parameters 22.0°C h3.4 1.50 mho/m

Measured Body TSL parameters (22.0+£0.2) °C 53.8+6% 1.50 mho/m £ 6 %

Body TSL temperature change during test <0.5°C e
SAR result with Body TSL

SAR averaged over 1 cm?® {1 g) of Body TSL Condition

SAR measured 250 mW input power 9.30 W/kg

SAR for nominal Body TSL parameters normalized to 1W 37.3 Wikg £17.0 % (k=2)

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

SAR measured 250 mW input power 4.94 Wikg

SAR for nominal Body TSL parameters normalized to 1W 19.8 W/kg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 488 Q -6.0jQ

Return Loss -24.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 458Q-68jQ

Return Loss -21.6dB

General Antenna Parameters and Design

Electrical Delay (cne direction) 1.211 ns

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on October 06, 2005
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DASY5 Validation Report for Head TSL

Date: 11.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN: 1008

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.36 S/m; & = 39.8; p = 1000 kg/m>
Phantom section: Flat Section

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

DASY52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(8.54, 8.54, 8.54); Calibrated: 31.12.2015;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 104.4 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR( g) = 9.1 W/kg; SAR(10 g) = 4.81 W/kg

Maximum value of SAR (measured) = 13.7 W/kg

dB

-3.40

-6.80

-10.20

-13.60

-17.00

0dB =137 W/kg=11.37 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 11.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN: 1008

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.5 S/m; & = 53.8; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvE(8.25, 8.25, 8.25); Calibrated: 31.12.2015;
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSCAA; Serial: 1002
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 100.9 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 9.3 W/kg; SAR(10 g) =4.94 W/kg

Maximum value of SAR (measured) = 14.0 Wikg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB =14.0W/kg=11.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schweizerischer Kallbrierdienst

. S 2 S
Schmid & Partner ila\-—E\:—//Mé C Service suisse d'étalonnage
Englneenng AG N Servizio svizzero di taratura
Zeughaugstrasse 43, 8004 Zurich, Switzerland A //r_\\\\\\3’ S Swiss Calibration Service
Pedyg[aod
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Client  PC Test 7 B Certificate No; D2600V2-1071_Sep16
]C-ALIBRATION CERTIFICATE _ | |
Object D2600V2 - SN:1071
BNy
Calibration procedure(s) QA CAL-05.v9 0G-28 20

.Calibration procedure for dipole validation kits above 700 MHz

Calibration date: ‘September 13, 2016

This calibration centilicate documents the traceability to national standards, which realize the physical units of measurements {Sl).
The measurements and the uncertainties with confidence probabilily are given on the following pages and are par of the cerlificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%,

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D it Cal Date (Cedlificate No.) Scheduled Calibration
Power meter NRP SN: 104778 06-Apr-16 (No. 217-02268/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 08-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismalch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16} Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-Ocl-15 (No. 217-02222) In house check: Oct-16
Power sensor HP 8481A SN: US37292783 07-Oct-15 (No. 217-02222) In house check: Cct-16
Power sensor HP 8481A SN: MY41092317 07-Oct-15 (No. 217-02223) In house check: Cct-16
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Jun-15) In house check: Oct-16
Nelwork Analyzer HP 8753E SN: JS37380585 18-Oct-01 (in house check Oct-15) In house check: Oct-16

Name Function Signature
Calibrated by: Jeton Kastratt Laboratory Technlclan ﬂ% W
Approved by: Katja Pokovic _ Technical Manager /’Zf ? Z :

Issued: September 13, 2016
This calibration cerlificate shall nol be reproduced except in full without wrilten approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swlss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: D2600V2-1071_Sepi6 Page 2 of 8




Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resoclution dx, dy, dz =5 mm

Frequency 2600 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m

Measured Head TSL parameters (220+02)°C 37.3+6% 2.05 mho/m = 8 %

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

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

SAR measured 250 mW input power 14.5 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

56.3 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.45 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

25.3 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nomina! Body TSL parameters 22.0°C 52.5 2.16 mhofm
Measured Body TSL parameters (22.0x£02)°C 511+£6% 222mho/m+6 %
Body TSL temperature change during test <05°C ---- --e-
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

54.2 W/kg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.20 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.5 Wikg = 16.5 % (k=2)

Ceriificate No: D2600V2-1071_Sep16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 499Q-6.7iQ

Return Loss -23.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.1Q-21jQ

Return Loss -26.7 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.153 ns

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additionaf EUT Data

Manufactured by SPEAG

Manufactured on July 17, 2013
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DASY5 Validation Report for Head TSL

Date: 13.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1071

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.05 S/m; &, = 37.3; p = 1000 kg/m3
Phantom section; Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.56, 7.56, 7.56); Calibrated: 15.06.2016;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 115.1 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 30.4 W/kg

SAR(1 g) =14.5 W/kg; SAR(10 g) = 6.45 W/kg

Maximum value of SAR (measured) = 24.6 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =24.6 W/kg=13.91 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 13.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1071

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 Mz, ¢ = 2.22 $/m; g, = 51.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.48, 7.48, 7.48); Calibrated: 15.06.2016;
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA; Serial: 1002
+ DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 107.7 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 28.3 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 23.3 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB =23.3 W/kg = 13.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner =
Engineering AG im&

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service
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Accrediled by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client PCTest - . Certificate No: DBGHzV2-1237_Aug16
|CALIBRATION CERTIFICATE |
Object D5GHzV2 - SN:1237
v PN
Calibration procedure(s) QA CAL-22.v2 :
‘Callibration procedure for dipole validation kits between 3-6 GHz g/ 8 /'1
Calibration date: .August 02, 2016

This calibration cerificate documents ihe traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and ihe uncertainties with confidence probabilily are given on lhe following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Cerfificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-291 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 {No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No, 217-02295} Apr-17

Reference Probe EX3DV4 SN: 3503 30-Jun-16 (No. EX3-3503_Jun16) Jun-17

DAE4 SN: 601 30-Dec-15 (Mo. DAE4-601_Dec15} Dec-16

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

Powor meter EPM-442A SN: GB37480704 07-Oct-15 (No. 217-02222} In house check: Oct-16

Power sensor HP 8481A SN: US37292783 07-Oct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (No. 217-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16

Network Analyzer HP 8753E SN: US37390585 18-0ct-01 (in house check Oct-15) In house check: Oct-16
Name Funclion

Calibrated by: " Claudio Leubler Laboratory Technlcian

Approved by: Katja Pokovic Technical Manager % g

Issued: August 4, 2016

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

1
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Calibration Laboratory of SOy,

S g  Schweizerischer Kalibrierdienst
. =~ <
Schmid & Partner i‘E‘ \‘\—‘——‘//EME—H’: c Service suisse d'étalonnage
Engineering AG z //———_\\ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % //F\\\ S S  swiss Calibration Service
TR
Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

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

DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 359 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 344+6% 4.52 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.00 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

79.2 W/kg  19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.30 Wikg

SAR for nominal Head TSL parameters

normalized to TW

29.7 Wikg + 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0+0.2)°C 339+6% 4.86 mho/m £ 6 %
Head TSL temperature change during test <05°C “ann ----
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.43 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

83.3 W/ kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.42 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.9 W/kg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 354 5.22 mho/m
Measured Head TSL parameters {22.0£0.2)°C 33.7+6% 5.02 mho/m +6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.25 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

81.5 Wlkg +19.9% (k=2)

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

condition

SAR measured

100 mW input power

2.35Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23,2 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Bedy TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+0.2)°C 471 6% 5.42 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.54 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

74.8 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.12 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.0 W/kg + 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0£0.2)°C 4656 % 5.88 mho/m =6 %
Body TSL temperature change during test <05°C -—--
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.76 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

77.0 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2,17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.5 W/kg + 19.5 % (k=2)
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (220+02)°C 46.2+6 % 6.11 mho/m £ 6 %
Body TSL temperature change during test <0.5°C “ene ----
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.60 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

75.4 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.11 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 W/kg + 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 486Q-25jQ

Return Loss -30.7 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 50.9Q+15jQ

Return Loss -35.3dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 53.80+58jQ

Return Loss -23.5dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 47.0Q-3.9jQ

Return Loss -25.9dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 515Q+39jQ

Return Loss -27.7dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 53.80+03jQ

Return Loss -28.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.193 ns

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

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

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

May 04, 2015
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DASY5 Validation Report for Head TSL
Date: 02.08.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1237

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; ¢ = 4.52 S/m, & = 34.4; p = 1000 kglm

Medium parameters used: T =5600 MHz; ¢ = 4.86 S/m; &, = 33.9; p = 1000 kg/m

Medium parameters used: f = 5750 MHz; ¢ = 5.02 S/m; &, = 33.7; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvFE(5.42, 5.42, 5.42); Calibrated: 30.06.2016; ConvF(4.89, 4.89,
4.89); Calibrated: 30.06.2016, ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016,

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.10 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) =8 W/kg; SAR(10 g) =2.3 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mim, dz=1.4mm

Reference Value = 73.55 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 32.9 W/kg

SAR(1 g) = 8.43 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.23 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 8.25 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 18.3 W/kg
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dB

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 18.3 W/kg = 12.62 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date; 02.08.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1237

Communication System: UID 0 - CW, Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency. 5750 MHz
Medium parameters used: f = 5250 MHz; o = 5.42 S/m; & = 47.1; p = 1000 kglm3

Medium parameters used: f = 5600 MHz; ¢ = 5.88 S/m; & = 46.5; p = 1000 kg/m’

Medium parameters used: f = 5750 MIz; 6 =6.11 S/m; & = 46.2; p = 1000 kg,lm3

Phantom section: Flat Section

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

DASY 52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016, ConvF(4.35, 4.35,
4.35); Calibrated: 30.06.2016, ConvF(4.3, 4.3, 4.3); Calibrated: 30.06.2016;

s Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 30.12.2015

o Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
e« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.19 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 28.4 W/kg

SAR(1 g) =7.54 W/kg; SAR(10 g) =2.12 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.80 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) =7.76 Wikg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.31 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 18.4 W/kg
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dB

-5.00

-10.00

-15.00

-208.00

-25.00

0dB =173 W/kg=12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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Cllent PC Test Ceniificate No: D750V3-1003_Jan17
|CALIBRATION CERTIFICATE |

Object D750V3 - SN:1003

Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz N\/
o\
o ferl”
Calibration date: January 11, 2017

This calibration certificale documents the traceability to national standards, which realize the physical unils of measurements (Sl).
The measuremenls and the uncertainties wilh confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE crilical for calibration)

Primary Standards ID # Cal Date {Cerlificate No.) Scheduled Calibration
Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power senscr NRP-291 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenualor SN: 5058 (20k} 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismaltch combination SN: 5047.2 7 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 7349 31-Dec-16 (No. EX3-7349_Dec16) Dec-17

DAE4 SN: 601 04-Jan-17 (No. DAE4-601_Jani7) Jan-18

Secondary Standards D # Check Date (in house) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-16}) In house check: Oct-18
Power sensor HP 84814 SN: US37292783 07-Oct-15 (in house check Oc¢t-16) In house check: Ocl-18
Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-16) In house check: Oct-18
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-16) In house check: Oct-18
Network Analyzer HP 8753E SN: US37390585 18-0ct-01 {in house check Oct-16) In house check: Oct-17

Name Function Signature
Calibrated by: Jeton Kastrati Laboratory Technician . - . l/&u
Approved by: Katja Pokovic Technical Manager W

Issued: January 11, 2017

This calibralion certificate shall not be reproduced except In full without written approval of the laboratory.

Certificate No: D750V3-1003_Jan17 Page 1of 8




Calibration Laboratory of S,

NN 7, S Schweizerischer Kalibrierdienst
. - e
Schmid & Partner SE\\E:—//MEE‘E c Service suisse d'étalonnage
Engineering AG z /-/,—_-\-\ T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %, /ﬁ\‘\\:“ S Swiss Calibration Service
LTI
Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "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

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

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ”

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

DASY Version DASY5 Vv52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz = 5 mm

Frequency

750 MHz =+ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0+0.2)°C 416+6% 0.89 mho/m £ 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.10 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

8.39 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.36 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.43 W/kg £ 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 54216 % 0.96 mho/m +6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.21 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

8.79 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL

condition

SAR measured

250 mW input power

1.45 Wrkg

SAR for nominal Body TSL parameters

normalized to 1W

5.78 W/Kg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54.3Q0-14iQ

Return Loss -27.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 494 Q-6.0jQ

Return Loss -24.4 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.034 ns

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on January 21, 2009
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DASY5 Validation Report for Head TSL

Date: 11.01.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1003

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f =750 MHz; o =0.89 S/m; &, =41.6; p= 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(10.17, 10,17, 10.17); Calibrated: 31.12.2016;
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)

s Electronics: DAE4 Sn601; Calibrated: 04.01.2017

¢ Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 59.38 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) = 2.1 W/kg; SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured) = 2.82 W/kg

-4.00
-6.00

-8.00

-10.00

0 dB =2.82 W/kg =4.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 10.01.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1003

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f =750 MHz; 6 = 0.96 S/m; &, = 54.2; p = 1000 kglrn3
. Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANST C63.19-2011)

DASY52 Configuration:

s Probe: EX3DV4 - SN7349; ConvF(9.99, 9,99, 9.99); Calibrated: 31.12.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.01.2017

Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA,; Serial: 1005

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 58,22 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.40 W/kg

SAR(1 g) =2.21 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.98 W/kg

R _4.00
-6.00

-8.00

-10.00

0dB =298 W/kg=4.74 dBW/kg
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Impedance Measurement Plot for Body TSL
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APPENDIX D:SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:

1) The network analyzer and probe system was configured and calibrated.

2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle.

3) The complex admittance with respect to the probe aperture was measured

4) The complex relative permittivity € can be calculated from the below equation (Pournaropoulos
and Misra):

jza)grgo beben , eXp[— ja)r(yog;go)l/z] 1y
v dgdp'd
[In(b/a)f L L IO o ’ re

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to

source and observation points, respectively, 2 — p? + p’> —2pp'cosg’ , @is the angular frequency, and j=v-1.

Table D-I
Composition of the Tissue Equivalent Matter
Frequency (MHz) 750 750 835 835 1750 1750 1900 1900 2300-2600 | 2300-2600 | 5200-5800 | 5200-5800
Tissue Head Body Head Body Head Body Head Body Head Body Head Body
Ingredients (% by weight)
Bactericide 0.1 0.1
DGBE 47 31 44.92 29.44 26.7
HEC S 1 1
€€ page
NaCl 2?3 £° Isee page 2 145 0.94 0.4 02 0.18 039 See page 4 0.1 See page 5
Sucrose 57 49
Polysorbate (Tween) 80 20
Water 40.45 53.06 52.6 68.8 54.9 70.17 732 80
i ) Approved by:
FCC ID: A3LSMG955U APCTEST SAR EVALUATION REPORT Phnsunad
Quality Manager
Test Dates: DUT Type: APPENDIX D:
12/26/16 — 02/08/17 Portable Handset Page 1 of 5
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2 Composition / Information on ingredients
The Item is composed of the following ingredients:

H.O

Sucrose

NaCl
Hydroxyethyl-cellulose
Preventol-D7

Water, 35 — 58%

Sugar, white, refined, 40 — 60%

Sodium Chloride, 0 — 6%

Medium Viscosity (CAS# 9004-62-0), <0.3%

Preservative: aqueous preparation, (CAS# 55965-84-9), containing
5-chloro-2-methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone,
0.1-0.7%

Relevant for safety; Refer to the respective Safety Data Sheet™.

Figure D-1

Composition of 750 MHz Head and Body Tissue Equivalent Matter

Note: 750MHz liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual liquids

utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Measurement Certificate / Material Test

Item Name Bedy Tissue Simulating Liquid {MSL750V2)
Product No. SL AAM 075 AA (Charge: 150223-3)
Manufacturer SPEAG

Measurement Method

[T5L dielectric parameters measured using calibrated OCP probe.

Setup Validation

|Validation results were within + 2.5% towards the target values of Methanol.

Target Parameters

|Target parameters as defined in the IEEE 1528 and IEC 62203 comgliance standards.
Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.

TSL Temperature 22°C

Test Date 25-Feb-15

Operator 1EM

Additional Information

TSL Density 1.212 giom®
TSL Heat-capacity 3.006 kJ/(kg"K)

|Measured Target Diff.to Target %] ‘
f[l'l!Hz]J HP-g' | HP-&" |si Eps sigma| A-eps  A-sigma 10.0
go0 | 573 |2475| 083 | 551 045 | 22 3.2 ;g{
625 | 571 |24.43| 085 | 560 085 | 18 1.0

650 | 568 | 24.08| 087 | 558 096 1.5 B8
675 | 665 |23.80| 088 | 558 095 12 67

Dey. Permittivity %
I‘IJ L=
th o

875 | 545 (2224108 | 551 102 10 82

o0 | 543 | 2212 111 | 550 1.05 =13 55
925 | 541 (2201 | 113 | 550 106 | <16 65
950 | 538 2189|116 | 549 1.08 | 20 TE
975 | 536 (2181|118 | 543 100 | 23 ]

700 | 562 |2351| 092|557 o096 | o9 4.6

725 | 560 |23.28)| 0.94 | 556 096 | 08 24 1‘;':_

750 | 557 |23.06| 096 | 555 096 | 0.4 0.1 i B
775 | 565 |22.87| 099 | 554 097 | 0.1 24 600 Esa 700 T?equ::;m:io 900950 1000
B00 | 552 2268|101 | 852 o087 | -02 44

B2s | 550 2252|103 | 552 098 -05 57

838 | 549 2244|105 | 552 o098 -08 83

B50 | 548 |2236| 106 | 552 o098 | -07 70 100

Day, Conduclivity %
o
o

1000 | 534 | 21.73] 121 | 548 110 | -27 101

75 | |
HEssza==2
it

B00 850 7JFOO VS0 800 850 900 950 1000
Frequency MHz

Figure D-2

750MHz Body Tissue Equivalent Matter

FCC ID: A3LSMG955U \ROTESY

Approved by:
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Measurement Certificate / Material Test

Itern Mame Head Tissue Simulating Liquid (HSL750V2)
Product No. SL AAH 075 AA (Charge: 150213-1)
Manufacturer SPEAG

Measurement Method

|TSL dielectric parameters measured using calibrated OCP probe.

Setup Validation
[Validation results were within + 2.5% towards the target values of Methanal. [
Target Parameters
|Target parametars as defined in the IEEE 1528 and |EC 62208 compliance standards. |
Test Condition
Ambigrt Enviranment temperatur (22 + 3)°C and humidity < T0%.
TSL Temperature 22°C
Test Date 18-Feb-15
Operator IEN
Additional Information
TSL Density 1.284 g/em®
TSL Heat-capacity 2.701 kJ/(kg*K)
Measured [Target [Diff 1o Target [%]
f[MHz]| HP¢" | HP-2" |siomal eps sigmal A-eps  A-sigma 2
600 | 446 |2242| 075 | 427 o088 | 45 -15.1 o
625 | 44.3 |2220| 077 | 426 o088 | 39 127 £
650 | 425 |2198| 079|425 o8| 33 03 E
675 | 435 |21.75| 082 | 423 o089 | 28 8.0 =
700 | 431 | 2153 | 084 | 422 o088 | 22 5.7 g
725 | 428 | 2106|088 | 424 088 1.4 3.3
750 | 42.5 |21.22| 083 | 413 083 | 13 0.8
775 | 422 |21.06| 081 | 418 080 | 08 14 [ R WEG NG W TOD LED O EE A
| Frequency MHz
800 | 41.8 |2090| 083 | 417 o080 | 03 a7
825 | 415 |2077| 085 | 2416 o081 | W02 51
838 | 414 |2071| 088 | 415 091 | -04 58
850 | 41.2 | 2065|088 | 415 o082 | -07 85 100 —
875 | 409 |20.53| 100 | 415 084 | 14 &0 £ T3 o i
900 | 405 |2042| 102 415 o0o7| 24 5.4 £ 50 '
@25 | 40.4 | 2032|105 | 15 o0g®s| =25 g5 E EE'
850 | 401 (2022| 1.07 | 414 099 | 32 7.5 g 285
975 | 9.8 | 2014|109 | 414 100| 38 8.7 | % =04
1000 | 395 (2005|112 | 413 101 | 43 8.9 8 754 /
=1 1
wauo 650 700 TS0 8O0 850 900 $50 1000
Frequency kiHz ]
Figure D-3

750MHz Head Tissue Equivalent Matter
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2 Composition / Information on ingredients

The Item is composed of the following ingredients:
Water, 52 — 75%

H20

C8H1803

NaCl

Diethylene glycol monobutyl ether (DGBE), 25 —48%

(CAS-No. 112-34-5, EC-No. 203-961-8, EC-index-No. 603-096-00-8)
Relevant for safety; Refer to the respective Safety Data Sheet”.
Sodium Chiloride, <1.0%
Figure D-4

Composition of 2300-2600 GHz Head Tissue Equivalent Matter

Note: 2300-2600 GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the
actual liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Measurement Certificate / Material Test

item Name Head Tissue Simulating Liquid (HSL2450V2)
Product No. SL AAH 245 BA (Charge: 150206-3)
Manufacturer SPEAG

Measurement Method

TSL dielectric p m d using calibrated OCP probe,

Setup Validation

el rcu

Validation results were within + 2.5% towards the target values of Methanol. |

Target Parameters
Tar;’;t parameters as defined in the IEEE 1528 and IEC 62209 compliance standards. |

Test Condition
Ambient Environment temperatur (22 = 3)°C and humidity < 70%.
TSL Temperature 23°C
Test Date 11-Feb-15

erator IEN
Additional Information
TSL Density 0.988 g/cm”
TSL Heat-capacity 3.680 kJ/(kg*K)

Measured |Target Diff.to Target [%)]

| (MHz)| HP-e' [HP-c"[sigmal eps sigma| Aeps A-sigma 3 '3‘5"»

1900 | 40.4 [11.89] 1.26 | 400 140 | 10 -102 Bimg

1925 | 403 [11.08) 1.28 | 400 140 | o7 83 2 254

1950 | 402 |12.07| 131 | 400 140 | 04 64 § 0.0 $

1975 | 4041 [1215) 134 | 200 140| o2 45 5 .25

2000 | 400 |12.23| 136 | 400 140 -01 28 g S0

2025 | 39.9 |12.32| 139 | 400 142 -02 24 1;2

2050 | 2398 | 1241 142 | 398 144 | .03 2.0 L

2075 | 397 |1250| 144 | 309 147 | -04 18 TEUO 100 zi:qf"?; Mz'::o S A2
2100 | 396 |1250| 147 | 328 149 | -0s 12

2125 | 395 |1266| 150 | 398 151 | -07 -08

2150 | 39.4 |12.73| 152 | 38.7 153 0.8 0.7 = 1
2175 | 39.3 [1283]| 155 | 387 156 | -08 02 100 T

2200 | 39.2 | 1202|158 [ 396 158 -11 02 ® 75+

2225 | 391 [13.00| 1.61 | 396 180| 12 06 £ 50 [
2250 | 39.0 [13.08) 164 | 396 182| -13 08 8. 25
| 2275 | 389 [1317| 167 [ 305 164] 15 14 z st

2300 | 38.8 |1326]| 1.70 [ 395 167 | 17 18 2 50 [
2025 | 38.7 | 1334 | 1.73 | 394 169 | -18 22 &8 75 /

2350 | 386 |13.42| 175 | 304 171 | -20 25 -10.0 —
2475 | 385 | 1350|178 | 583 173 | 21 29 1900 2000 2100 2200 2300 2400 2500 2800 2700
2400 | 384 |1358| 181 | 39.3 176 | -23 33 Frequency MHz

2425 | 383 |1365] 184 | 392 178 | -24 3§
| 2050 | 382 [13.73] 1.67 [ 392 180 -26 33

2475 | 381 [1380[ 1.00 | 392 183 -28 40

2500 | 380 | 1367|163 | 381 185 a0 49

2525 | 37.9 |13.90| 105 [ 381 188 | -a1 38

2550 | 378 |13.93| 108 | 381 191 | a2 35

2575 | 37.7 |14.05)| 2.01 | 300 194 | 35 40

2600 | 27.6 | 1417 2.05 | 3.0 196 | 37 44

2625 | 37.4 [1423]| 208 | 39.0 1.99 39 4.4

2650 | 37.3 |1429| 211 | 389 202 41 44

2675 | 37.2 |14.37| 214 | 388 205 | <3 48

2700 | 371 |14.45] 247 | 388 207 | 45 47

Figure D-5
2300-2600 GHz Head Tissue Equivalent Matter

FCC ID: A3LSMG955U
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2 Composition / Information on ingredients

The Item is composed of the following ingredients:

Water
Mineral oil
Emulsifiers
Sodium salt

50 - 65%
10 - 30%
8-25%

0-1.5%

Figure D-6

Composition of 5 GHz Head Tissue Equivalent Matter

Note: 5GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Measurement Certificate / Material Test

ftem Name Head Tissue Simulating Liquid (HBBL.3500-5800V5)
Product No. SL AAH 502 AE (Charge: 141104-1)

Manufacturer SPEAG

Measurement Method

TSL dielectric parameters measured using calibrated OCP probe.

Setup Validation
Validation results were within = 2.5% towards the target values of Methanol.

Target Parameters
Tgetr as defined in the |IEEE 1528 and IEC 62209 comgliance standards.

Test Condition
Ambient Environment temperatur (22 = 3)°C and humidity < 70%.
TSL Temperature 22°C
Test Date 25-Feb-15
Operator IEN
Additional Information
TSL Density 0.985 g/cm’
TSL Heat-capacity 3.383 kJ/(ka'K)
Measured IT: Diff.to Target [%:
f [MHz)| HP—='| HP-2" | sigma) :_’ﬂpssigma Aeps_ A-sigma L
3400 | 385 | 15.11] 286 | 380 281 | 12 18 £ w2
3500 | 384 [15.08[ 294|379 291 12 09 ] 50
3600 | 38.2 | 15.07| 302 | 378 3.02| 1.0 0.2 E 257
3700 [ 381 |15.05] 310 | 277 342 14 05 £ 004 oovtey
3800 [ 38.0 | 15.04| 318 | 376 322 11 12 3 25
3900 | 37.9 [15.05| 327 [ 375 3s2| 11 18 S 50
4000 | 37.8 | 15.07| 335 | 37.4 343 | 12 22 75 -
4100 | 376 [15.09| 344 | 372 ass| 10 -2 -10.0 - ‘
4200 | 375 [ 1514 | as4 | 371 aes | 10 25 3400 3900 4400 4300 5400 5900
4300 | 374 [1518| asa | 370 a7 | 10 27 Frequency MHz
4400 | 37.3 [1524| 373 [ 369 384 | 11 27
4500 | a7.1 (1529|383 [ 368 394 | 09 27
4600 | 87.0 [ 1537|393 [ 367 404 | 08 27 o )
4700 | 368 | 15.42| 403 [ 366 414 | 07 27 3
400 | 367 |1547] 413 | 364 425 | 07 27 L5531
48so | 966 [1550| a18 [ 364 230 | 08 27 w50
4900 | 365 [1554]| 424 [ 363 435 | o5 25 ‘g =8
4550 | 385 |1555| 428 | 363 40| 06 27 g 00 \
5000 | 364 | 1659 434 | 382 445| 05 25 3'2'5
5050 | 36.3 | 15.62| 439 | 382 450 | 04 25 5‘5-0
5100 | 36.2 | 15.66 [ 444 | 381 455 | o3 25 78
5150 | 362 | 1567 | 440 | 380 40| 04 25 -’0-034‘00 T e e
5200 | 361 [1571| 455|360 46| 03 23 Froquisncy MHz
5250 | 36.0 [15.73[ 459 [ 359 471 | 02 25 |
5300 | 359 [ 15.76| 465 [ 359 476 | 01 -23
5350 | 359 [1578| 470 [ 358 481 | o2 23
5400 | 3955 1581|475 [ 358 486 01 23
5450 | 357 | 15.82| 480 [ 357 401 | 00 23
5500 | 35.6 [15.84] 485 [ 356 496 | 01 23
5550 | 35.6 | 1557| 490 | 366 6.01| 0.0 23
oo 956 | 1590 49G | 365 5.07 Q.1 23
5650 | 35.4 | 1594|501 [ 365 s12| 02 21
5700 | 354 [15.98| 506 | 35.4 547 | 00 21
5750 | 353 (1600|512 | 354 s22| 92 .19
5800 | 352 [16.01]| 516353 s527| 03 21
5850 | 361 [16.0¢| 522 | 353 584 | 08 22
5300 | 35.1 | 16.06)| 527 | 353 540| 08 24

Figure D-7
5GHz Head Tissue Equivalent Matter
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APPENDIX E: SAR SYSTEM VALIDATION

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software versions)
used for this device were validated against its performance specifications prior to the SAR measurements.
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid
frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

Table E-I
SAR System Validation Summary —1 g
SAR COND. | PERM. CW VALIDATION NOD. VALIDATION
SYSTEM F[;f'g' pate | PROBE | PROSE | pROBE GAL. POINT ) @ |sEnsrmviTy| PROBE | PROBE | WOD. DUTY AR
# LINEARITY | ISOTROPY | TYPE | FACTOR
J 750 | 3/0/2016 | 3318 | ESaDV3 | 750 Head | 0.909 | 43.100 PASS PASS PASS NA NA NA
J 750 2/2/2017 3334 ES3DV3 750 Head 0.895 41.120 PASS PASS PASS N/A N/A N/A
H 835 | 4/7/2016 | 3319 | ESaDv3 | 835 Head | 0014 | 42.395 PASS PASS PASS | GMSK PASS NA
D 1750 5/19/2016 3213 ES3DV3 1750 Head 1.412 39.009 PASS PASS PASS N/A N/A N/A
| 1750 1/12/2017 3209 ES3DV3 1750 Head 1.342 39.160 PASS PASS PASS N/A N/A N/A
J 1900 | 3/11/2016 | 3318 | ES3DV3 | 1900 | Head | 1405 | 39.979 PASS PASS PASS | GMSK PASS NA
F 1900 | 10/0/2016 | 3332 | ES3DV | 1900 | Head | 1430 | 38.9%7 PASS PASS PASS | GMSK PASS NA
G 2300 9/28/2016 3287 ES3DV3 2300 Head 1.702 38.385 PASS PASS PASS N/A N/A N/A
G 2450 | 9/28/2016 | 3287 | ES3DV3 | 2450 | Head | 1875 | 37.757 PASS PASS PASS _|OFDMTDD _ PASS PASS
J 5250 | 4/252016 | 7357 | EX3DV4 | 5250 | Head | 4508 | 34565 PASS PASS PASS | OFDM NA PASS
J 5600 | 4/252016 | 7357 | EX3DV4 | 5600 | Head | 4852 | 34.028 PASS PASS PASS | OFDM NA PASS
J 5750 | 4/252016 | 7357 | EX3DV4 | 5750 | Head | 5.021 | 33.850 PASS PASS PASS | OFDM NA PASS
F 750 |10/10/2016] 3332 | ESaDV3 | 750 Body | 0.966 | 55.020 PASS PASS PASS NA NA NA
J 750 | 3/9/2016 | 3318 | ES3DV3 | 750 Body | 0.956 | 53.115 PASS PASS PASS NA NA NA
H 835 | 4/7/2016 | 3319 | ESaDV3 | 835 Body | 1.000 | 54246 PASS PASS PASS | GMSK PASS NA
| 1750 12/19/2016 3209 ES3DV3 1750 Body 1.503 51.815 PASS PASS PASS N/A N/A N/A
K 1900 | 524/2016 | 7409 | EXabv4 | 1900 | Body | 1585 | 51.303 PASS PASS PASS | GMSK PASS NA
J 1900 | 2/3/2017 | 3334 | ES3DV3 | 1900 | Body | 1561 | 51227 PASS PASS PASS | GMSK PASS NA
E 2300 | 4/28/2016 | 7406 | EX3DV4 | 2300 | Body | Teli | 52213 PASS PASS PASS NA NA NA
E 2450 | 4/27/2016 | 7406 | EX3DV4 | 2450 | Body | 2.016 | 51.629 PASS PASS PASS _|OFDMTDD___PASS PASS
H 2450 | 4/6/2016 | 3319 | ES3DV3 | 2450 | Body | 2.023 | 51922 PASS PASS PASS _|oFDMTDD  PASS PASS
E 2600 4/29/2016 7406 EX3DV4 2600 Body 2.225 50.688 PASS PASS PASS TDD PASS N/A
b 5250 | 3/1/2016 | 3914 | EX3DV4 | 5250 | Body | 5438 | 47912 PASS PASS PASS | OFDM NA PASS
D 5600 3/1/2016 3914 EX3DV4 5600 Body 5.895 47.321 PASS PASS PASS OFDM N/A PASS
b 5750 | 3//2016 | 3914 | EX3DV4 | 5750 | Body | 6111 | 47.085 PASS PASS PASS | OFDM NA PASS
Table E-lI
SAR System Validation Summary —10 g
SAR COND. | _PERM. CW VALIDATION NIOD. VALIDATION
SYSTEM FUGES]' DATE PRSOI\IBE PROBE | PROBE CAL. POINT © @ |sensmviry| PROBE | PROBE | WOD. DUTY AR
# LINEARITY | ISOTROPY | TYPE | FACTOR
| 1750 12/19/2016 3209 ES3DV3 1750 Body 1.503 51.815 PASS PASS PASS N/A N/A N/A
K 1900 | 5/24/2016 | 7409 | ExaDV4 | 1900 | Body | 1583 | 51303 PASS PASS PASS | GMSK PASS NA
E 2300 4/28/2016 7406 EX3DV4 2300 Body 1.811 52.213 PASS PASS PASS N/A N/A N/A
E 2450 | 4/27/2016 | 7406 | EX3DV4 | 2450 | Body | 2016 | 51629 PASS PASS PASS _|oFDWTDD _ PASS PASS
D 5250 3/1/2016 3914 EX3DV4 5250 Body 5.438 47.912 PASS PASS PASS OFDM N/A PASS
5 5600 | 3//2016 | 3914 | ExaDV4 | 5600 | Body | 5895 | 47321 PASS PASS PASS | OFDM NA PASS

NOTE: While the probes have been calibrated for both CW and modulated signals, all measurements were
performed using communication systems calibrated for CW signals only. Modulations in the table above represent
test configurations for which the measurement system has been validated per FCC KDB Publication 865664
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (>5
dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.
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APPENDIX G: CONDUCTED POWERS FOR 4X4 DL MIMO

This device supports downlink 4x4 MIMO operations for LTE Bands 2, 4, 25 and 66 only. Uplink
transmission is limited to a single output stream. Power measurements were performed with downlink 4x4
MIMO active for the configuration with highest measured maximum conducted power with 4x4 downlink
MIMO inactive measured among the channel bandwidth, modulation, and RB combinations in each
frequency band.

Per FCC Guidance, SAR for downlink 4x4 MIMO was not needed since the maximum average output
power in 4x4 downlink MIMO mode was not > 0.25 dB higher than the maximum output power with
downlink 4x4 MIMO inactive. When carrier aggregation is applicable, power measurements were
performed with the downlink carrier aggregation and 4x4 DL MIMO active for the configuration with
highest measured maximum conducted power with downlink carrier aggregation inactive measured
among the channel bandwidth, modulation, and RB combinations in each frequency band.

Note: Per FCC guidance LTE Band 66 SISO powers were used to select measurement configurations for
LTE Band 4 and LTE B25 SISO powers were used to select measurement configurations for LTE Band 2.

G.1 Single Carrier 4x4 Downlink MIMO

Table G-1
Additional Maximum Output Powers
. Single Antenna
LTE Bandwidth Frequency q i 4x4 DL MIMO Target Power
Band [MHz] Channel [MHz] Modulation | RB Size | RB Offset Tx. Power [dBm] Tx[.dF;;u]ler [dBm]
2 15 19125 1902.5 QPSK 1 0 23.20 23.54 24.0
25 15 26615 1907.5 QPSK 1 0 23.15 23.54 24.0
4 20 20300 1745.0 QPSK 1 0 24.45 24.85 24.5
66 20 132322 1745 QPSK 1 0 24.90 24.85 24.5
Table G-2
Additional Hotspot Reduced Output Powers
. Single Antenna
LTE Bandwidth Frequency o o 4x4 DL MIMO Target Power
Band [MHz] Channel [MHz] Modulation | RB Size | RB Offset Tx. Power [dBm] Tx[.dF;::;er [dBm]
2 20 19100 1900 640AM 1 0 20.43 20.50 20.0
25 20 26590 1905 640AM 1 0 20.40 20.50 20.0
4 20 20050 1720 QPSK 50 0 20.75 20.79 20.5
66 20 132072 1720 QPSK 50 0 20.76 20.79 20.5
Table G-3
Additional Grip Sensor Reduced Output Powers
. Single Antenna
LTE Bandwidth Frequency . . 4x4 DL MIMO Target Power
Band [MHz] Channel [MHz] Modulation | RB Size | RB Offset Tx. Power [dBm] TxidI;:'\:\;er [dBm]
2 20 19100 1900 16QAM 1 0 22.31 22.32 22.0
25 20 26590 1905 16Q0AM 1 0 22.30 22.32 22.0
4 20 20300 1745.0 16QAM 1 0 22.40 22.50 22.0
66 20 132572 1770.0 16QAM 1 0 22.39 22.50 22.0
B — S
[ —— = <
Ba::.e Spatlon Wireless Device
Simulator I —
Figure G-1
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G.2 Carrier Aggregation Scenarios with 2 Component Carriers with 4x4
Downlink MIMO

Table G-4
Additional Maximum Output Powers — 2 Component Carriers

PCC SCC Power

LTE Tx Power | LTE Single

PCC. pec (UL) PCC (UL)  |pccuws PCCUL pCC (DL) Pcc(DL) | DL A.ntenn‘a SC(E scc(oy SCC(DL) | DL A'ntenn.a TG || Gty
PCCBand |Bandwidth Channel Frequency | Modulation RB RB Channel Frequency | Configuratio | SCC Band Channel || C Enabled Power
[MHz] [MHz] Offset [MHz] n [MHz] [MHz] n (dBm) (dBm)
LTE B2 15 19125 1902.5 QPsK 1 0 1125 1982.5 | 4x4 MIMO LTE B2 5 625 1932.5 | 2x2MIMO 23.15 23.54
LTEB2 15 19125 1902.5 QPsk 1 0 1125 19825 | 2x2MIMO LTE B2 5 625 19325 | 4x4MIMO 23.16 23.54
LTE B2 15 19125 1902.5 QPSK 1 0 1125 1982.5 4x4 MIMO LTE B4 20 2175 2132.5 2x2 MIMO 23.19 23.54
LTEB2 15 19125 1902.5 QPSK 1 0 1125 1982.5 2x2 MIMO LTE B4 20 2175 2132.5 4x4 MIMO 23.19 23.54
LTE B2 15 19125 1902.5 QPsK 1 0 1125 1982.5 | 4x4 MIMO LTE B4 20 2175 21325 | 4x4MIMO 23.09 23.54
LTEB2 15 19125 1902.5 QPsK 1 0 1125 19825 | 4x4 MIMO LTEBS 10 2525 881.5 2x2 MIMO 23.18 23.54
LTE B2 15 19125 1902.5 QPSK 1 0 1125 1982.5 4x4 MIMO LTE B12 10 5095 737.5 2x2 MIMO 23.16 23.54
LTEB2 15 19125 1902.5 QPSK 1 0 1125 1982.5 4x4 MIMO LTE B66 20 66786 2145 2x2 MIMO 23.13 23.54
LTE B2 15 19125 1902.5 QPSK 1 0 1125 1982.5 | 2x2 MIMO LTE B66 20 66786 2145 4x4 MIMO 23.16 23.54
LTE B2 15 19125 1902.5 QPSK 1 0 1125 1982.5 4x4 MIMO LTE B66 20 66786 2145 4x4 MIMO 23.05 23.54
LTE B4 20 20300 1745 QPSK 1 0 2300 2145 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO 24.40 24.85
LTEB4 20 20300 1745 QPsk 1 0 2300 2145 2x2 MIMO LTEB2 20 900 1960 4x4 MIMO 24.41 24.85
LTE B4 20 20300 1745 QPSK 1 0 2300 2145 4x4 MIMO LTE B2 20 900 1960 4x4 MIMO 24.41 24.85
LTE B4 20 20300 1745 QPSK 1 0 2300 2145 4x4 MIMO LTE B4 5 1975 2112.5 2x2 MIMO 24.43 24.85
LTE B4 20 20300 1745 QPSK 1 0 2300 2145 2x2 MIMO LTE B4 5 1975 2112.5 | 4x4MIMO 24.44 24.85
LTEB4 20 20300 1745 QPsk 1 0 2300 2145 4x4 MIMO LTE BS 10 2525 881.5 2x2 MIMO 24.49 24.85
LTE B4 20 20300 1745 QPSK 1 0 2300 2145 4x4 MIMO LTE B12 10 5095 737.5 2x2 MIMO 24.39 24.85
LTEBS 10 20525 836.5 QPSK 1 0 2525 881.5 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO 24.58 25.00
LTE BS 10 20525 836.5 QPsK 1 0 2525 881.5 2x2 MIMO LTE B4 20 2175 21325 | 4x4MIMO 24.60 25.00
LTE B66 20 132322 1745 QPSK 1 0 66786 2145 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO 24.88 24.85
LTE B66 20 132322 1745 QPSK 1 0 66786 2145 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO 24.93 24.85
LTE B66 20 132322 1745 QPSK 1 0 66786 2145 4x4 MIMO LTE B2 20 900 1960 4x4 MIMO 24.86 24.85
LTE B66 20 132322 1745 QPsK 1 0 66786 2145 4x4 MIMO LTE B12 10 5095 737.5 2x2 MIMO 24.88 24.85
LTE B66 15 132047 1717.5 QPsk 1 0 66511 | 2117.5 | 4x4 MIMO LTE B66 5 66604 | 21268 | 4x4 MIMO 24.80 24.84
LTE B66 20 132322 1745 QPSK 1 0 66786 2145 4x4 MIMO LTE B66 20 66588 2125.2 4x4 MIMO 24.92 24.85
LTE B66 20 132322 1745 QPSK 1 0 66786 2145 4x4 MIMO LTE B66 5 66461 2112.5 2x2 MIMO 24.88 24.85
LTE B66 20 132322 1745 QPsK 1 0 66786 2145 2x2 MIMO LTE B66 5 66461 | 2112.5 | 4x4 MIMO 24.94 24.85
LTE B12 5 23095 707.5 QPSK i 0 5095 737.5 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO 24.52 24.48

Table G-5
Additional Hotspot Reduced Output Powers — 2 Component Carriers
PCC SCC Power
PCC. pCC (UL) PCC (UL)  lpccuw PCCUL pcc (D) PCC(DL) | DL A'ntenn.a SCC' scc (o) scc(pL) | bL A'ntenn.a LTE- Tx Power | LTE S.i ngle
PCCBand |Bandwidth Channel Frequency | Modulation B RB Channel Frequency| Configuratio | SCC Band dwidtt Channel | Ci with DL CA Carrier Tx
[MHz] [MHz] Offset [MHz] n [MHz] [MHz] n Enabled (dBm) |Power (dBm)
LTE B2 20 19100 1900 64QAM 1 0 1100 1980 4x4 MIMO LTE B2 5 625 1932.5 2x2 MIMO 20.48 20.50
LTE B2 20 19100 1900 64QAM 1 0 1100 1980 2x2 MIMO LTE B2 5] 625 1932.5 4x4 MIMO 20.49 20.50
LTE B2 20 19100 1900 64QAM 1 0 1100 1980 4x4 MIMO LTE B4 20 2175 2132.5 2x2 MIMO 20.32 20.50
LTE B2 20 19100 1900 640AM 1 0 1100 1980 2x2 MIMO LTE B4 20 2175 2132.5 4x4 MIMO 20.41 20.50
LTE B2 20 19100 1900 640AM 1 0 1100 1980 4x4 MIMO LTE B4 20 2175 2132.5 4x4 MIMO 20.38 20.50
LTE B2 20 19100 1900 640AM 1 0 1100 1980 4x4 MIMO LTE B5 10 2525 881.5 2x2 MIMO 20.39 20.50
LTE B2 20 19100 1900 640AM 1 0 1100 1980 4x4 MIMO | LTE B12 10 5095 737.5 2x2 MIMO 20.37 20.50
LTE B2 20 19100 1900 640AM 1 0 1100 1980 4x4 MIMO | LTE B66 20 66786 2145 2x2 MIMO 20.28 20.50
LTE B2 20 19100 1900 640AM 1 0 1100 1980 2x2 MIMO | LTE B66 20 66786 2145 4x4 MIMO 20.33 20.50
LTE B2 20 19100 1900 640AM 1 0 1100 1980 4x4 MIMO | LTE B66 20 66786 2145 4x4 MIMO 20.36 20.50
LTE B4 20 20050 1720 QPSK 50 0 2050 2120 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO 20.65 20.79
LTE B4 20 20050 1720 QPSK 50 0 2050 2120 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO 20.61 20.79
LTE B4 20 20050 1720 QPSK 50 0 2050 2120 4x4 MIMO LTE B2 20 900 1960 4x4 MIMO 20.70 20.79
LTE B4 20 20050 1720 QPSK 50 0 2050 2120 4x4 MIMO LTE B4 5 2375 2152.5 2x2 MIMO 20.60 20.79
LTE B4 20 20050 1720 QPSK 50 0 2050 2120 2x2 MIMO LTE B4 5 2375 2152.5 4x4 MIMO 20.61 20.79
LTE B4 20 20050 1720 QPSK 50 0 2050 2120 4x4 MIMO LTE B5 10 2525 881.5 2x2 MIMO 20.62 20.79
LTE B4 20 20050 1720 QPSK 50 0 2050 2120 4x4 MIMO | LTEB12 10 5095 737.5 2x2 MIMO 20.68 20.79
LTE B66 20 132072 1720 QPSK 50 0 66536 2120 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO 20.63 20.79
LTE B66 20 132072 1720 QPSK 50 0 66536 2120 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO 20.65 20.79
LTE B66 20 132072 1720 QPSK 50 0 66536 2120 4x4 MIMO LTE B2 20 900 1960 4x4 MIMO 20.63 20.79
LTE B66 20 132072 1720 QPSK 50 0 66536 2120 4x4 MIMO | LTEB12 10 5095 737.5 2x2 MIMO 20.67 20.79
LTE B66 15 132597 1772.5 16QAM 1 0 67061 2172.5 4x4 MIMO | LTE B66 5 66968 2163.2 4x4 MIMO 20.75 20.79
LTE B66 20 132072 1720 QPSK 50 0 66536 2120 4x4 MIMO | LTE B66 20 66734 2139.8 4x4 MIMO 20.67 20.79
LTE B66 20 132072 1720 QPSK 50 0 66536 2120 4x4 MIMO | LTE B66 5] 67111 2177.5 2x2 MIMO 20.64 20.79
LTE B66 20 132072 1720 QPSK 50 0 66536 2120 2x2 MIMO | LTE B66 5 67111 2177.5 4x4 MIMO 20.64 20.79
FCC ID: A3LSMG955U Z\PETEST  gaR EVALUATION REPORT Pamsuncd Approved by:
T Quality Manager
Test Dates: DUT Type: APPENDIX G:
12/26/16 — 02/08/17 Portable Handset Page 2 of 4

© 2017 PCTEST Engineering Laboratory, Inc.




Table G-6
Additional Grip Sensor Reduced Output Powers — 2 Component Carriers

PcC scc Power
LTE Tx Power | LTE Single
PCC' PCC (UL) pec(uy) .| PccuL# (RS PcC(DL) REE(EI) DL Antenna SCC. Scc (pL) scc(oL) DLAntenna | withDLCA | Carrier Tx
PCCBand |Bandwidth Frequency |Modulation RB Frequency N . __|sccBand Jwidtt F . N

[MHz] Channel [MHz] RB Offset Channel [MHz] Configuration [MHz] Channel [MHz] Configuration Enabled Power
(dBm) (dBm)
LTE B2 20 19100 1900 16QAM 1 0 1100 1980 4x4 MIMO LTE B2 5 625 1932.5 2x2 MIMO 22.01 22.32
LTE B2 20 19100 1900 160AM 1 0 1100 1980 2x2 MIMO LTE B2 5 625 1932.5 4x4 MIMO 22.06 22.32
LTE B2 20 19100 1900 160AM 1 0 1100 1980 4x4 MIMO LTE B4 20 2175 2132.5 2x2 MIMO 22.02 22.32
LTE B2 20 19100 1900 160AM 1 0 1100 1980 2x2 MIMO LTE B4 20 2175 2132.5 4x4 MIMO 22.05 22.32
LTE B2 20 19100 1900 16QAM 1 0 1100 1980 4x4 MIMO LTE B4 20 2175 2132.5 4x4 MIMO 22.03 22.32
LTE B2 20 19100 1900 160AM 1 0 1100 1980 4x4 MIMO LTE BS 10 2525 881.5 2x2 MIMO 22.13 22.32
LTE B2 20 19100 1900 160AM 1 0 1100 1980 4x4 MIMO LTE B12 10 5095 737.5 2x2 MIMO 22.08 22.32
LTE B2 20 19100 1900 160AM 1 0 1100 1980 4x4 MIMO LTE B66 20 66786 2145 2x2 MIMO 22.11 22.32
LTE B2 20 19100 1900 16QAM 1 0 1100 1980 2x2 MIMO LTE B66 20 66786 2145 4x4 MIMO 22.15 22.32
LTE B2 20 19100 1900 160AM 1 0 1100 1980 4x4 MIMO LTE B66 20 66786 2145 4x4 MIMO 22.08 22.32
LTE B4 20 20300 1745 160AM 1 0 2300 2145 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO 22.27 22.50
LTE B4 20 20300 1745 160AM 1 0 2300 2145 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO 22.26 22.50
LTE B4 20 20300 1745 16QAM 1 0 2300 2145 4x4 MIMO LTE B2 20 900 1960 4x4 MIMO 22.25 22.50
LTEB4 20 20300 1745 160AM 1 0 2300 2145 4x4 MIMO LTE B4 5 1975 2112.5 2x2 MIMO 22.32 22.50
LTE B4 20 20300 1745 160AM 1 0 2300 2145 2x2 MIMO LTE B4 5 1975 2112.5 4x4 MIMO 22.32 22.50
LTE B4 20 20300 1745 160AM 1 0 2300 2145 4x4 MIMO LTE BS 10 2525 881.5 2x2 MIMO 22.27 22.50
LTE B4 20 20300 1745 16QAM 1 0 2300 2145 4x4 MIMO LTE B12 10 5095 737.5 2x2 MIMO 22.23 22.50
LTE B66 20 132572 1770 160AM 1 0 67036 2170 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO 22.26 22.50
LTE B66 20 132572 1770 160AM 1 0 67036 2170 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO 22.21 22.50
LTE B66 20 132572 1770 160AM 1 0 67036 2170 4x4 MIMO LTE B2 20 900 1960 4x4 MIMO 22.23 22.50
LTE B66 20 132572 1770 16QAM 1 0 67036 2170 4x4 MIMO LTE B12 10 5095 737.5 2x2 MIMO 22.25 22.50
LTE B66 15 132047 1717.5 16QAM 1 0 66511 2117.5 4x4 MIMO LTE B66 5 66604 2126.8 4x4 MIMO 22.21 22.50
LTE B66 20 132572 1770 160AM 1 0 67036 2170 4x4 MIMO LTE B66 20 66838 2150.2 4x4 MIMO 22.07 22.50
LTE B66 20 132572 1770 160AM 1 0 67036 2170 4x4 MIMO LTE B66 5 66461 2112.5 2x2 MIMO 22.28 22.50
LTE B66 20 132572 1770 16QAM 1 0 67036 2170 2x2 MIMO LTE B66 5 66461 2112.5 4x4 MIMO 22.22 22.50
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Power Measurement Setup

Carrier Aggregation Scenarios with 3 Component Carriers with 4x4
Downlink MIMO

PCC scc scc Power
pcc pec(ul) pccuL pec (o) scc scc(oy scc scc(oy L7E Tx Powerwith | LTESINEle
~ | pec(uy) PCCULH PCc (DL) DLAntenna - |scc oy DLAntenna - |scc(oy) DLAntenna Carrier Tx
(RS |t | oy |y RB R | channel|FU"Y | configuration | SCCPand Channel | S0"Y|  configuration SccRed Channel | °3*"Y|  configuration CEETTD | "oy
[MHz] [MHz) Offset [MHz] Ll [MHz) [MHz) e [MHz] [MHz] & (dBm) o
LTE B2 15 19125 1902.5 QPSK 1 0 1125 1982.5 4x4 MIMO LTE B2 5 625 1932.5 2x2 MIMO LTE B12 10 5095 737.5 2x2 MIMO 23.17 23.54
LTEB2 15 19125 1902.5 QPsk 1 1] 1125 1982.5 2x2 MIMO LTE B2 5 625 19325 4x4 MIMO LTE B12 10 5095 7375 2x2 MIMO 23.26 23.54
LTE B2 15 19125 1902.5 QPSK 1 0 1125 1982.5 4x4 MIMO LTEB4 20 2175 2132.5 2x2 MIMO LTE B12 10 5095 7375 2x2 MIMO 23.16 23.54
LTE B2 15 19125 1902.5 QPSK 1 0 1125 1982.5 2x2 MIMO LTEB4 20 2175 2132.5 4x4 MIMO LTE B12 10 5095 737.5 22 MIMO 23.13 23.54
LTE B4 20 20300 1745 QPSK 1 0 2300 2145 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO LTE B12 10 5095 737.5 2x2 MIMO 24.73 24.85
LTE B4 20 20300 1745 QPSK 1 0 2300 2145 4x4 MIMO LTEB2 20 900 1960 2x2 MIMO LTE B12 10 5095 7375 22 MIMO 2473 24.85
LTEB12 5 23095 707.5 QPskK 1 0 5095 7375 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO LTE B2 5 1175 1987.5 22 MIMO 24.47 24.48
PCC scc1 scc2 Power
PCCBand GEs PCC(UL) (RES(UD PCCuULH FC:BUL PCC (DL) (XD DL Antenna ScCBand iCCIM scc(oL) EXAPID DL Antenna sccBand €s scc (oL Scctby DL Antenna LTE Tx Power with DL | LTE Single Carrier
Frequency quency " quency . quency e
Ty | Chanmel | T % | opaer |Chamnel| T | configuration Ty | channel | configuration Tty | Channel || configuration | cA Enabled (dBm) | T Power (dBm)
LTE B2 20 19100 1900 640AM 1 0 1100 1980 4x4 MIMO LTE B2 5 625 1932.5 2x2 MIMO LTEB12 10 5095 7375 22 MIMO 20.42 20.50
LTEB2 20 19100 1900 640AM 1 0 1100 1980 2x2 MIMO LTE B2 S 625 1932.5 4x4 MIMO LTEB12 10 5095 737.5 2x2 MIMO 20.48 20.50
LTE B2 20 19100 1900 640AM 1 '] 1100 1980 4x4 MIMO LTE B4 20 2175 21325 2x2 MIMO LTEB12 10 5095 737.5 2x2MIMO 2049 20.50
LTE B2 20 19100 1900 640AM 1 0 1100 1980 2x2 MIMO LTE B4 20 2175 21325 4x4 MIMO LTEB12 10 5095 737.5 2x2 MIMO 20.43 20.50
LTEB4 20 20050 1720 QPsK 50 ] 2050 2120 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO LTEB12 10 5095 737.5 2x2 MIMO 2075 20.79
LTEB4 20 20050 1720 QPsK 50 0 2050 2120 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO LTEB12 10 5095 737.5 2x2 MIMO 20.72 20.79
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Table G-9

ut Powers — 3 Component Carriers

Additional Grip Sensor Reduced Outp

scc scc Power
pccaand |samcan | PECUD r':f:::'::y pecuu| *C [pccon ::"‘!'::y DLamemna | (oS lsccED ‘ch“‘:;’q DL Antenna sccoamd | sarmsaen 5S00 F::::‘iv DLAtenna | LTETx Power with DL | LTE Single Carrier
[MHz] Channel [MHz] RB t Channel [MHz) Configuration [MHz) Channel [MHz) Configuration [MHz] Channel Mz Configuration CAEnabled (dBm) Tx Power (dBm)
LTEB2 20 19100 1900 160AM 1 [ 1100 1980 4x4 MIMO LTEB2 5 625 1932.5 22 MIMO LTEB12 10 5095 7315 2x2 MIMO 22.01 232
ireee | 20 | oo | o0 | seoam | 1 | o | uoe | om 22MM0 e s [ 65 | o5 | aammo e | 10 | sos | 7ws | sommo 205 e
LTEB2 20 19100 1900 160AM 1 a 1100 1980 4x4 MIMO LTEB4. 20 2175 21325 2x2 MIMO LTEB12 10 5095 737.5 2x2 MIMO 22.05 2232
trese | 20 | oo | o0 | seoam | 3 | o | uoe | wom 22MM0 eee |20 | s | oisas | samimo ireere | 10 | sos | w5 | sommo 208 e
LTEB4 20 20300 1745 160AM 1 a 2300 2145 4x4 MIMO LTEB2 20 900 1960 2x2 MIMO LTEB12 10 5095 7375 2x2 MIMO 22.38 2250
LTEB4 20 20300 1745 160AM 1 a 2300 2145 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO LTEB12 10 5095 7375 2x2 MIMO 22.35 22.50
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APPENDIX H: SENSOR TRIGGERING DATA SUMMARY

A3LSMG955U Sensor Triggering Data Summary

Per FCC KDB Publication 616217 D04v01r02, this device was tested by the manufacturer to determine
the proximity sensor triggering distances for all applicable sides and edges of the device. The measured
output power at distances within £ 5 mm of the triggering points (or until touching the phantom) is
included for back and front sides and each applicable edge per Step i) in Section 6.2 of the KDB. The
technical descriptions in the filing contain the complete set of triggering data required by Section 6 of FCC
KDB Publication 616217 D04v01r02.

To ensure all production units are compliant, it is necessary to test SAR at a distance 1 mm less than the
smallest distance between the device and SAR phantom (determined from the sensor triggering tests
according to FCC KDB 616217 D04v01r02) with the device at the maximum output power (without power
reduction). These SAR tests are included in addition to the SAR tests for the device touching the SAR
phantom (at the reduced output power level).

The operational description contains information explaining how this device remains compliant in the
event of a sensor malfunction.
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Back Side

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 10 9 8 7 6 &) 4 3 2 1 0
GSM 1900 30.71 30.74 30.86 30.84 30.88 27.86 27.62 27.88 27.65 27.80 27.81
GPRS 1900 1Tx 30.75 30.76 30.94 30.69 30.92 27.76 27.80 27.73 27.82 27.77 27.83
GPRS 1900 2Tx 28.31 28.4 2842 2829 28.10 25.31 2544 25.6 25.38 25.29 25.38
GPRS 1900 3Tx 2642 | 2634 | 2623 | 2626 | 2627 | 2343 | 2345 | 2323 | 2339 | 2332 | 2328
GPRS 1900 4Tx 2440 2445 2435 24.18 2441 2141 2128 2126 2110 2143 2126
EDGE1900 1Tx 2595 | 2582 | 2568 | 2564 | 2561 | 2494 | 2460 | 2462 | 2467 | 2476 | 2493
EDGE1900 2Tx 2479 2484 2462 2481 2462 23.76 23.62 23.71 23.95 23.78 2391
EDGE1900 3Tx 22.89 22.80 22.83 22.82 22.80 2166 2160 2192 2185 2179 2163
EDGE1900 4Tx 2135 2110 2113 2131 214 20.28 20.2 20.27 2045 20.32 20.6
UMTS B4 2486 2472 2480 2485 24.65 2190 2178 2178 2178 2169 2164
UMTS B2 2427 2426 2429 24.30 24.19 2113 2123 2121 2143 2131 2117
CDMA BC1 2428 | 2436 | 2434 | 2441 | 2437 | 2211 | 2224 | 2243 | 2221 | 2241 | 227
LTE FDD B66 2472 2467 2472 2473 24.71 2240 22.31 22.18 22.33 22.35 22.36
LTE FDD B4 2472 | 2465 | 2489 | 2491 | 2460 | 2220 | 2244 | 2236 | 2228 | 2234 | 2226
LTE FDD B25 246 | 2434 | 2427 | 2425 | 2432 | 2245 | 227 | 220 | 2224 | 2235 | 2236
LTE FDD B2 2429 2429 2428 2441 2442 2222 22.27 2242 22.6 2243 22.30
LTE FDD B30 23.89 23.79 23.65 23.70 23.66 2227 22.33 2242 22.26 22.27 2243
LTE TDD B41(PC2) 26.78 26.70 26.93 26.62 26.85 23.85 23.86 23.90 23.60 23.69 23.93

Moving device away from the phantom:
KDB 616217 6.2.h Measured Power [dBm]

Distance[mm] 10 9 8 7 6 5 4 3 2 1 0
GSM 1900 30.89 | 3065 | 3063 | 3066 | 3069 | 2793 | 27.88 | 27.76 | 2792 | 27.94 | 27.91
GPRS 1900 1Tx 30.79 | 30.83 | 30.91 | 30.95 | 30.89 | 27.83 | 2760 | 27.71 | 27.88 | 2762 | 27.81
GPRS 1900 2Tx 2842 | 2839 | 28.2 | 2836 | 2821 | 2511 | 2526 | 2525 | 2536 | 25.4 | 25.31
GPRS 1900 3Tx 2629 | 2642 | 26.19 | 2643 | 26.4 | 23.%5 | 23.77 | 2345 | 2340 | 23.77 | 23.21
GPRS 1900 4Tx 2443 | 2442 | 2425 | 2421 | 2425 | 2134 2141 | 2140 | 2130 AN 2135
EDGE1900 1T x 2594 | 2574 | 2586 | 25.74 | 2576 | 24.72 | 2480 | 2461 | 2472 | 2479 | 24.82
EDGE1900 2Tx 2461 | 2467 | 2486 | 2464 | 2479 | 23.75 | 23.90 | 23.87 | 2362 | 23.65 | 23.68
EDGE1900 3Tx 2264 | 2282 | 2294 | 2270 | 22.77 | 2185 | 2165 | 2179 2181 | 2165 | 2163
EDGE1900 4Tx 2128 | 2134 2118 2145 2111 | 2027 | 2011 | 20.%5 | 20.%6 | 2026 | 20.27
UMTS B4 2493 | 2486 | 2472 | 2487 | 2473 | 2161 | 2184 2181 | 2182 | 2188 | 2175
UMTS B2 2421 | 2442 | 246 | 2436 | 2431 | 2136 | 2130 2119 2125 | 2129 210
CDMA BC1 2423 | 2424 | 2443 | 2421 | 2422 | 2229 | 2220 | 229 | 2236 | 22.2 | 22.83
LTE FDD B66 2460 | 2494 | 2476 | 2486 | 2488 | 2217 | 2213 | 2232 | 2239 | 2225 | 2223
LTE FDD B4 2487 | 2461 | 2472 | 2471 | 2474 | 2223 | 2223 | 2224 | 2213 | 2239 | 22.28
LTE FDD B25 2425 | 2437 | 2412 | 2419 | 2422 | 2218 | 2234 | 229 | 224 | 2231 | 22.34
LTE FDD B2 2431 | 2410 | 2422 | 2431 | 2436 | 2213 | 2244 | 2233 | 2211 | 2266 | 2232
LTE FDD B30 2360 | 2366 | 2360 | 23.79 | 2362 | 224 | 2231 | 229 | 2231 | 229 | 2241
LTE TDD B41(PC2) 2669 | 26.74 | 26.81 | 26.82 | 26.81 | 23.67 | 2392 | 2387 | 2361 | 23.81 | 23.84

Based on the most conservative measured triggering distance of 5 mm, additional SAR measurements
were required at 4 mm from the back side.
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Front Side

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 10 9 8 7 6 &) 4 3 2 1 0
GSM 1900 30.78 30.63 30.63 30.68 30.74 27.78 27.94 27.75 27.93 27.69 27.87
GPRS 1900 1Tx 30.82 30.64 30.79 30.68 30.66 27.65 27.60 27.87 27.87 27.94 27.74
GPRS 1900 2Tx 28.23 28.26 28.8 28.15 2821 25.34 25.31 25.17 25.23 2542 25.20
GPRS 1900 3Tx 26.33 26.9 26.26 26.27 26.17 23.26 23.35 23.36 23.24 2343 2324
GPRS 1900 4Tx 24.0 24.36 2423 24.38 24.29 2143 2121 2135 211 2121 2143
EDGE1900 1Tx 25.85 25.85 2584 2569 25.80 24.73 24.75 2472 2494 24.80 24.79
EDGE1900 2Tx 2480 | 2493 | 2495 | 2480 | 2495 | 2364 | 2371 | 2369 | 2390 [ 2391 | 2377
EDGE1900 3Tx 2272 | 2284 | 2276 | 2286 | 2290 | 2178 | 2194 | 2180 | 2191 | 2179 | 2160
EDGE1900 4Tx 212 2139 2113 211 2128 20.28 2044 20.21 20.31 20.39 2040
UMTS B4 2466 2478 2495 2484 2461 2174 2182 2170 2183 2191 2195
UMTS B2 2421 | 2422 | 2422 [ 243 | 2441 | 218 217 2126 | 2136 215 | 2135
CDMA BC1 2443 2433 2437 24.6 2444 22.29 22.12 2240 22.28 22.29 22.10
LTE FDD B66 2481 2467 2494 2478 24.84 22.34 224 2.4 22.17 2241 22.32
LTE FDD B4 2495 2474 2476 2472 2491 2227 22.32 2241 22.31 22.36 22.30
LTE FDD B25 2443 2419 2428 24.18 24.26 2244 2222 2243 22.36 22.12 22.18
LTE FDD B2 2429 2430 2417 2412 2438 22.30 2242 22.39 22.33 2241 2221
LTE FDD B30 23.85 23.60 23.77 23.74 23.82 22.37 2242 22.6 22.33 22.27 22.17
LTE TDD B41(PC2) 26.91 26.94 26.61 26.77 26.70 23.73 23.65 23.80 23.89 23.74 23.69

Moving device away from the phantom:
KDB 616217 6.2.h Measured Power [dBm]

Distance[mm] 10 9 8 7 6 5 4 3 2 1 0
GSM 1900 30.76 | 30.86 | 30.83 | 30.75 | 3082 | 27.71 | 2766 | 2766 | 2767 | 27.70 | 27.61
GPRS 1900 1Tx 30.91 | 30.76 | 30.90 | 30.69 | 30.84 | 2794 | 2766 | 2766 | 27.85 | 27.68 | 27.61
GPRS 1900 2Tx 2834 | 2814 | 2841 | 28.6 | 2819 | 2531 | 2531 | 2542 | 25.77 | 2521 | 25.37
GPRS 1900 3Tx 26.36 | 2626 | 26.2 | 2644 | 26.100 | 2321 | 23.20 | 23.39 | 2341 | 2343 | 2327
GPRS 1900 4Tx 2425 | 2437 | 2437 | 2411 | 2429 | 2143 | 2137 214 2135 | 2145 | 2134
EDGE1900 1T x 2582 | 2560 | 2593 | 2594 | 2561 | 2480 | 24.76 | 2461 | 2492 | 2466 | 24.90
EDGE1900 2Tx 2462 | 2473 | 2466 | 2495 | 2469 | 2365 | 2367 | 23.81 | 2363 | 23.86 | 23.68
EDGE1900 3Tx 2285 | 2268 | 2288 | 2273 | 2273 | 2174 | 2169 | 2168 | 2195 | 2164 2191
EDGE1900 4Tx 2128 | 2145 211 2138 2121 | 2026 | 20.30 | 20.2 | 20.% | 20.35 | 20.29
UMTS B4 2485 | 2460 | 2489 | 2464 | 2474 | 2194 | 2194 | 2185 | 2184 | 2182 | 2195
UMTS B2 2424 | 2445 | 2411 | 2423 | 2422 | 2121 | 2124 | 2137 217 2139 | 2133
CDMA BC1 2434 | 2444 | 2441 | 2421 | 246 | 2245 | 224 | 2227 | 2229 | 2210 | 2220
LTE FDD B66 2461 | 2486 | 2467 | 24.78 | 2479 | 2234 | 2228 | 222 | 2237 | 2226 | 22.4
LTE FDD B4 2483 | 2487 | 2472 | 2470 | 2467 | 2213 | 2225 | 226 | 2277 | 2213 | 22.34
LTE FDD B25 2436 | 2414 | 2442 | 246 | 2419 | 2227 | 2229 | 228 | 2213 | 2229 | 2242
LTE FDD B2 2456 | 2427 | 2412 | 2420 | 242 | 2219 | 2222 | 2266 | 2243 | 2239 | 2235
LTE FDD B30 23.78 | 23.71 | 23.81 | 23.69 | 23.64 | 2237 | 2223 | 2245 | 22.2 | 2220 | 22.4
LTE TDD B41(PC2) 26.81 | 26.72 | 2669 | 26.95 | 26.81 | 23.85 | 23.87 | 2369 | 23.83 | 2390 | 23.90

Based on the most conservative measured triggering distance of 5 mm, additional SAR measurements
were required at 4 mm from the front side.
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Bottom Edge

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] | 1 8 7 6 &) 4 3 2
GSM 1900 30.90 30.93 30.92 30.92 30.73 27.66 27.89 2761 27.90 2767 27.70
GPRS 1900 1Tx 30.71 30.60 30.73 30.80 30.90 27.67 27.74 27.89 27.66 27.74 27.70
GPRS 1900 2Tx 28.23 28.40 28.26 28.34 28.25 25.19 25.19 25.29 25.32 25.12 25.31
GPRS 1900 3Tx 26.28 26.29 26.18 26.29 26.37 23.27 23.%6 2340 23.1 23.23 23.19
GPRS 1900 4Tx 24.9 2433 240 2420 24.30 2113 2138 2145 2143 2123 2126
EDGE1900 1Tx 25.84 25.60 25.82 25.66 25.69 24.71 24.90 2494 24.89 24.80 24.94
EDGE1900 2Tx 2470 2461 24.71 2461 2476 23.90 23.63 23.82 23.94 23.88 23.75
EDGE1900 3Tx 2273 2284 22.90 22.88 2277 2193 2176 2177 2195 2179 2181
EDGE1900 4Tx 2133 211 2138 2141 214 2045 20.7 2041 20.19 20.37 20.22
UMTS B4 2478 2474 24.79 2493 24.70 2179 2179 2161 2166 2166 2173
UMTS B2 2427 2425 24.40 240 241 2143 2122 2110 211 2129 2137
CDMA BC1 2437 240 24.8 2444 24.30 2215 2242 2221 2244 22.12 2244
LTE FDD B66 2485 2481 2472 2482 2467 22.34 2241 22.20 22.34 224 2244
LTE FDD B4 2494 2464 2475 24.89 2467 22.18 22.20 22.37 22.35 22.36 224
LTE FDD B25 2443 2445 24.36 241 2425 22.37 2222 2225 221 2240 22.39
LTE FDD B2 2431 2431 2434 24.6 2441 22.35 22.12 22.38 22.17 2240 22.27
LTE FDD B30 23.81 23.79 23.69 2367 2361 22.18 22.25 2240 22.21 22.35 2240
LTE TDD B41(PC2) 26.87 26.63 26.61 26.84 26.60 23.79 23.79 23.85 23.65 23.73 23.60

Moving device away from the phantom:
KDB 616217 6.2.h Measured Power [dBm]

Distance[mm] © i 10 9 8 7 6 5 4 3 2
GSM 1900 30.71 30.91 | 3086 | 30.77 | 30.76 | 2764 | 27.87 | 2793 | 27.79 | 27.73 | 27.84
GPRS 1900 1Tx 30.81 | 30.71 | 3063 | 3094 | 30.89 | 2793 | 27.85 | 2786 | 27.64 | 27.63 | 27.90
GPRS 1900 2Tx 2820 | 2821 | 2837 | 2835 | 2821 | 2525 | 2532 | 2531 | 2535 | 2521 | 25.4
GPRS 1900 3Tx 26.18 | 26.39 | 2629 | 2639 | 26.19 | 23.18 | 2319 | 23.6 | 23.30 | 23.25 | 23.39
GPRS 1900 4Tx 2422 | 2400 | 2423 | 2429 | 2443 | 2137 2121 | 2126 | 2124 | 2133 2118
EDGE1900 1Tx 2583 | 2590 | 25.73 | 2587 | 2584 | 24.80 | 24.69 | 24.77 | 2470 | 2494 | 24.86
EDGE1900 2Tx 2477 | 2466 | 24.95 2481 | 2464 | 23.77 | 2360 | 23.83 | 23.86 | 23.86 | 23.69
EDGE1900 3Tx 2275 | 2269 | 2279 | 2288 | 22.79 2167 2181 2176 2185 2184 2184
EDGE1900 4Tx 2121 2140 2134 2116 2120 20.0 20.38 2041 | 20.37 | 20.32 | 20.32
UMTS B4 2464 | 2472 2491 | 2490 | 2469 2165 2186 2164 2173 2178 2194
UMTS B2 2439 | 2456 | 249 | 2444 | 249 | 2127 214 2130 | 2128 | 2128 2113
CDMA BC1 2442 | 2427 | 244 | 2429 | 2429 | 2231 | 2241 | 2227 | 2235 | 2244 | 22.21
LTE FDD B66 2475 | 2493 | 2481 | 2470 | 24.74 | 2227 | 2244 | 2238 | 2223 | 2221 | 2221
LTE FDD B4 2476 | 2469 | 2469 | 2482 | 2472 | 2218 | 2213 | 2240 | 222 | 226 | 22.35
LTE FDD B25 2410 2428 | 2436 | 2433 | 2434 22.2 2222 22.19 2232 | 2228 2221
LTE FDD B2 2430 | 2432 | 2442 2421 2416 2222 | 2220 221 22.6 22.34 2241
LTE FDD B30 2368 | 2393 | 23.92 | 23.78 | 2384 | 2244 22.7 2223 | 2228 22.4 2241
LTE TDD B41(PC2) 26.61 | 2682 | 26.73 | 26.84 26.81 2391 | 2367 | 2364 | 23.83 23.71 | 23.82

Based on the most conservative measured triggering distance of 7 mm, additional SAR measurements
were required at 6 mm from the bottom edge.

FCC ID: A3LSMG955U

SAR EVALUATION REPORT

o

Approved by:
Quality Manager

Test Dates: DUT Type: APPENDIX H:
12/26/2016 — 02/08/2017 Portable Handset Page 4 of 4
© 2017 PCTEST Engineering Laboratory, Inc. REV 182 M

11/28/2016




