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This calibration certificate documents the traceability to national standards, which realize the physicai units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calipration)

Primary Standards D # Cal Date (Cerificate No.) Scheduled Calipration

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-Z81 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_Junis) Jun-17

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

Secondary Standards 10 # Check Date (in house) Scheduled Check

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

Power sensor HP 8481A SN: US37292783 07-Qct-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-18

RF generaior R&S SMT-06 SN: 100872 15-Jun-15 (in house check Jun-15) In house check: Oct-16

Network Analyzer HP 8753E SN: US37380585 18-Oct-01 (in house check Oct-15} In house check: Qct-16
Name Function Signature

Calibrated by: Leif Klysrigr:. 700 0o Laboratory Technician R N _
Approved by: Katja Pokovie 0 _'Technical Manager .~ W@

Issued: September 22, 2016

This calibration certificate shall not be reproduced except in fuli without written approval of the laboratory.
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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) |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 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%.
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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 V6.0
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 359 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 em? (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 % 19.5 % (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 % 493 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 W/kg

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% 552 mho/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 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2.17 W/kg

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 cm? (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/ikg

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 cm® (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 581 0+48jQ

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




DASY5 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; ConvF(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
« DASYS52 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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0 dB = 18.2 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL

28 Sep 2016 13:20:1i7
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DASY5 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; ¢ =
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:

e 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;

¢ 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 Wrkg

Certificate No: D5GHzV2-1191_Sep16 Page 11 of 13




-5.00

-10.08

-15.00

-20.00

-25.00

0dB =177 W/kg = 12.48 dBW/kg

Certificate No: D5GHzV2-1191_Sep16 Page 12 of 13




(

Impedance Measurement Plot for Body TSL

20 Sep 2016 13:19:13
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PCTEST ENGINEERING LABORATORY, INC.

7185 Oakland Mills Road, Columbia, MD 21046 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654

http://www.pctest.com

Object

Calibration procedure(s)

Extension Calibration date:

Description:

Certification of Calibration

D5GHzV2 — SN: 1191

9/19/2017

Procedure for Calibration Extension for SAR Dipoles.

SAR Validation Dipole at 5250, 5600, and 5750 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due | Serial Number
Control Company 4040 Therm./Clock/Humidity Monitor 3/31/2017 | Biennial 3/31/2019 170232394
Control Company 4352 Ultra Long Stem Thermometer 5/2/2017 | Biennial 5/2/2019 170330156

Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) | 6/1/2017 Annual 6/1/2018 | MY53401181
Agilent 8753ES S-Parameter Network Analyzer 10/26/2016| Annual 10/26/2017| US39170118
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/10/2017| Annual 5/10/2018 1070
SPEAG EX3DV4 SAR Probe 1/13/2017 Annual 1/13/2018 3589
SPEAG EX3DV4 SAR Probe 2/13/2017 Annual 2/13/2018 3914
SPEAG DAE4 Dasy Data Acquisition Electronics 1/16/2017 | Annual 1/16/2018 1466
SPEAG DAE4 Dasy Data Acquisition Electronics 2/9/2017 Annual 2/9/2018 665
Anritsu MA2411B Pulse Power Sensor 2/10/2017| Annual 2/10/2018 1207364
Anritsu MA2411B Pulse Power Sensor 2/10/2017| Annual 2/10/2018 1339018
Anritsu ML2495A Power Meter 10/16/2015| Biennial |10/16/2017 941001
Agilent N5182A MXG Vector Signal Generator 2/28/2017| Annual 2/28/2018 | MY47420800
Seekonk NC-100 Torque Wrench 11/6/2015| Biennial 11/6/2017 N/A
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Narda 4014C-6 4 - 8 GHz SMA 6 dB Directional Coupler CBT N/A CBT N/A
Measurement Uncertainty = +23% (k=2)
Name Function Signature
Calibrated By: Brodie Halbfoster Test Engineer BROPEE iaL8FoSTER.
. T s . .
Approved By: Kaitlin O’Keefe Senior Technical NL_
Manager
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

250 9212016 | 9192017 208 395 370 521% 13 05 7.08% 557 X 23 43 64 21 254 26 5.00% PASS
[ sow | wzvaoe | ez | tas | 4t | 4w | e | wie | im | som | wa | me | ar | w2 | 4z | a0 | 2e | w1 | e | PAss |
[ | wevaie | vz | e | e | oes | osew | iz | w0 | cwew | w1 | w4 | o7 | e | 3z | s | ze | 20 | oswm | Pass ]

5250 9/21/2016 9/19/2017 1.204 3.85 3.80 -1.30% 1.08 1.06 -1.85% 56.1 54.0 2.1 3.7 -3.3 0.4 234 -26.0 -11.10% PASS
[ se0 | omweote | onootr | teos | ses | 406 | ze | tm | s | ieow | e | w5 [ a4 | 4z | o5 | 2z | a7 | 25 | -zew | PpAss |
[ S0 | oot | onemorr | deos | 381 | a6 | wei% | 106 | 102 | s7% | s | 0 | 15 | 69 | 52 | 17 | o4 | 211 | ero% | PAss |

Object: Date Issued:

Page 2 of 4
D5GHzV2 — SN: 1191 09/19/2017




Impedance & Return-Loss Measurement Plot for Head TSL
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Page 3 of 4
D5GHzV2 — SN: 1191 09/19/2017




Impedance & Return-Loss Measurement Plot for Body TSL
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Object D760V3 - SN:1054
B

Calibration procedura(s) QA CAL-05.v9

v
o
Calibralion date: March 07, 2017 on- 0‘\'2

This ealibralion cerlificate documents the tracenbllity to netional standards, which realiza the physical unils of measursments {si).
The measurements and Lhe uncertainlies with confidencs probability are given on the following pages and are par of the corlliicate,

All calibrations have been conducied In the closed laboratory facilily: environment temperalure (22 « 3}°C and humidity < 70%.

Gallbration Equlpment used {M&TE critfeal for callbration)

Calibration procedure for dipole valldation kits abave 700 MHz ()%~ 2 2019

Primary Standards D K Catl Data (Coriflcate No.) Scheduled Calibration

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

Power gensor NAP-Z91 8N: 103244 06-Apr-16 {No. 217-022a8) Apr-17

Power sensor NAP-Z21 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

Referenco Probo EX3DV4 SN: 7349 31-Dac-16 (No. EX3-7349_Dec16) Dec-17

DAEA SN: 801 04-Jan-17 (No. DAE4-601_Jan17) Jan-18

Secondary Standards 1D # Check Date {n houss) Scheduled Check

Powar matar EPM-442A SN: GB37480704 07-Oct-16 (in house check Oct-16) tn house check: Oct-18

Power sensor HP 8481A SN: US37202743 07-Ocl-15 (In house check Oct-16} In house check: Oot-18

Powsr sensor HP B481A SN: MY41092317 07-Ocl-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 Qct-16) In house ¢heck: Oct-18

Nelwork Analyzer HP 8763E SN: US37390585 18-Oct-01 {in house chack Oct-18) In house check: Oct-17
Name Functlon Signoture

Galibrated by: Johannes Kurikka Laboratery Techniclan

Approved by: Kalja Pokovic Technical Manager

lgsued: March 14, 2017

This callbratlon certificate shall not be reproduced except In full without willten appraval of tha laboratory.
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Calibration Laboratory of S,
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The Swiss Accredlitatlon Service is one of the slgnatories to the EA
Muitifateral Agreament for the recagnition of callbration 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 (SARY) 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} 1EC 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: :

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

o 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.

o 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.

o  SAR measured: SAR measured at the stated antenna input powetr.

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

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

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

Cerlificate No: D750V3-1064 _Mari7 Page 2 of 8




Measurement Conditions

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

DASY Version DASYS Vb2.8.8
Extrapolation Advanced Extrapolalion

Phantom Moduler Flat Phantom

Distance Dipole Center - TSL 16 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 Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 40.9+6% 0.91 mho/m + 6 %
Head TSL temperature change during test <0.5°C
SAR resuit with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Canditlon

SAH measured

250 m\W input power

2.14 Wikg

SAR for nominal Head TSL parameiers

normalized to 1W

8.37 Wikg £ 17.0 % (k=2)

SAR averaged over 10 er® (10 ¢) ot Head TSL

condition

SAR msasured

250 mW input powsr

1.40 Wikg

SAR for nominal Head TSL parametors

normalized to 1W

5.50 W/kg + 16.5 % {k=2)

Body TSL parameters

The following parameters and calculalions were applied.

Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.98 mho/m
Meaasured Body TSL parameters (22.0 £ 0.2} °C 54.6+6% 0.99 mho/m 6 %
Body TSL temperature change during test <0.5°C ==
SAR resuit with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Condition
SAH measured 250 mW input power 2.21 Wikg

SAR for nominal Body TSL parameters

normalized to W

8.61 Wikg + 17.0 % (k=2)

SAR averagec over 10 cm?® {10 g) of Body TSL

condition

SAR measured

250 mW input power

1.45 W/kg

SAR for nominal Bady TSL parameters

normalized to 1W

5.68 Wikg + 16.5 % (k=2)

Cartificale No: D750V3-1054_ Mart7
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impacdance, transformed to teed point 547 Q-07]Q

Felurn Loss - 26,8dB

Antenna Parameters with Body TSL.

Impadance, transformad to feed point 50.7 2-3.6 Q2

Return Loss -28.7dB

General Antenna Parameters and Design

Elecirical Delay {one diraclion} 1.033 ns

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

The dipole is made of standard semirigid coaxial cable, Tha cenler conductor of the feeding line Is directly conngsted 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 (o the dipole arms in order to improve matching when loaded according 1o the position as explained in the
*Measuremnent Gondilions" paragraph. The SAR data are not affected by this change. The overall dipole lengih is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 08, 2011

Certificate No: D750V3-1054_Mar17 Page 4 of 8




DASYS5 Validation Report for Head TSL

Date; 07.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN;1054

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

Medium parameters used: =750 MHz; 0 =091 $/m; & = 40.9; p = 1000 kg/m?
Phantom section: Flat Seciion

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

DASYS52 Configuration:
»  Probe: EX3DV4 - SN7349; ConvF(10.17,°10.17, 10.17); Calibrated: 31,12.2016;

o Sensor-Surface! L.4mm (Mechanicat Surface Detection)

» Blectronics: DAE4 Sn60L; Calibrated: 04.01.2017

Phanton: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
o+  DASY32 52.8.8(1222); SEMCAD X 14.6,10(7331)

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

Reference Value = 59.71 Vin; Power Drift = 0.01 dB

Peak SAR (extrapolated) =3.21 Wikg

SAR(1 g) = 2.14 Wrkg; SAR(10 g) = 1.4 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

dB

2,20

-4.410

-5.60

-6.88

5-11.00

Cortificate No: D750V3-1054_warl7 Page b of 8



Impedance Measurement Piot for Head TSL
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DASYS Validation Report for Body TSL

Date: 07.03.20(7
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1054

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

Medium parameters used: = 750 MHz; o = 0,99 S/m; & = 54.6; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS ((EEE/IEC/ANS] C63.19-2011)

DASYS52 Configuration:

«  Probe: EX313V4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 31.12.2016;

Sensor-Sutface: 1.4mm (Mechanical Surface Detection)

Electronics: DAEB4 Sn601; Calibrated: 04.01.2017

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

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 37.88 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.31 Wikg

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

Maximum value of SAR (measured) = 2.94 W/ikg

Certificate No: D750Y3-1054 Mar17 Page 7 of 8




Impedance Measurement Plot for Body TSL
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PCTEST ENGINEERING LABORATORY, INC.

A PETEST 7185 Oakland Mifis Road, Columbia, MD 21046 USA
Tel. +1.410,290.6652 / Fax +1.410.290.6654
hlp:/iveww . polest.com

Certification of Calibration

Object D750V3 — SN:1054

~ Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: March 07, 2018
Description: SAR Validation Dipole at 750 MHz.

Calibration Equipment used:
Agllent 8753ES S-Parameter Network Analyzer 8/3/2017 Annual 8/3/2018 | MY400D0670
Agilent N51824 MXG Vector Signal Generator 1/24/2018 Annual 1/24/2019 | MY47420651
Amplifler Research 1551G6 Amplifier car N/A CBT 433971
Anritsu MA24118 Pulse Power Sensor 3/2/2018 Annual 3/2/2019 1207364
Anritsu MAZA118 Pulse Power Sensor 10/16/2017] Annual 10/16/2018 1126066
Anritsu ML245954 Power Meter 10/22/2017]  Annual 10/22/2018 1378004
Keysight Technologles 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3,5mm) 5/1/2017 Annual 6/1/2018 | MY53401181
Mini-Circults BW-N20W5+ DC ta 18 GHz Precision Fixed 20 dB Altenuator CaT NfA CBT N/A
Mini-Clreuits NLP-2950+ Low Pass Filter D to 2700 MHz CBT NFA CBT N/A
Narda 4772-3 Attenuvator {3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bldirectional Couplar CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 5/16", 8" Ibs 1/22/2018 Anpual 1/22/2019 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 71372017 Annual 7/13/2018 1322
SPEAG DAEA Dasy Data Acquisition Electronics 6/21/2017 Annual 6/21/2018 1333
SPEAG EX3DV4 SAR Probe /172017 Annval 7/17/2018 1410
SPEAG ES3DV3 SAR Probe 9/18/2017 Annual 9/18/2018 3287

Measurement Uncertainty = +23% (k=2)

Name Function Signature
Calibrated By: Brodie Halbfoster Test Engineer BAOPIE finBroSTEL.
Approved By: Kaitlin O’Keefe Senior Technical N[L_
Manager
CbJect: Date Issued: Page 1 of 4
D750V3 — BN:1054 03/07/2018 9




DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from

the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

ObJect: Date Issued:
D750V3 — SN:1054 03/07/2018
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impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Calibration Laboratory of \“\\15’ Schweizerischer Kalibrierdienst
Schmid & Partner iia\\é—//ﬁ Service sulsse d'étalonnage
Engineering AG Tooa Servizio svizzero di taratura
- Zeughausstrasse 43, 8004 Zurich, Switzerland Fp DN - - Swlss Calibration Service

l"”"’nlu\“\\\

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 callbration certificates

Client PC Test Certificate No: D750V 3-1003_Jan18
|CAL|BRATION CERTIFICATE

Object D750V3 - SN:1003

Calibralion procedure(s) QA CAL-05.v9

Callibration procedure for dipole validation kits above 700 MHz

Calibration date: January 15, 2018 ' . N 7
01-25-21

This calibration cerlificate documents Lhe traceability to national slandards, which realize the physical unils of measurements {sh).
The measurements and the uncertainties with confidence probabilily are given on the following pages and are pari of the certificate.

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

Calibralion Equipment used (M&TE critical for calibration)

Primary Slandards D # Cal Date (Ceitificate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 7349 30-Dec-17 {No. EX3-7349_Dec17) Dec-18

DAE4 SN: 601 26-Oct-17 (No. DAE4-601_Oct17) Oct-18

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power moter EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP B481A SN: US37292783 07-0ct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oc¢t-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: O¢l-18

Nelwork Analyzer HP 8753E SN: US37320585 18-Oct-01 (in house check Oc¢t-17) In house check: Oct-18
Name Function Signalure

Calibrated by: Leif Klysner Laboratory Technician W /&_ﬁ
Approved by: Kalja Pokovic Technlcal Manager /Z/ /g

Issued: January 15, 2018

This calibration certificala shall not be reproduced except in full wilhoul wrilten approvai of the laboratory.

Ceriificate No: D750v3-1003 Jan18 Page 1 of 11
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Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ohe 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 (SARY) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D750v3-1003_Jan18 Page 2 of 11




Measurement Conditions

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

DASY Version DASYS V52.10.0
Extrapolaton  Advanced Extrapolaton |
Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5.0 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 409+6 % 0.90 mho/m + 6 %
Head TSL temperature change during test <0.5°C e -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.10 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.28 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.42 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 (22.0x0.2) °C 55.0 +6 % 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 2.15 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

8.58 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.43 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.71 W/kg £ 16.5 % (k=2)

Certiticate No: D750V3-1003_Jan18
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point

53.8Q-21iQ

Return Loss -27.6dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 4920Q-6.2jQ

Return Loss -24.0dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.043 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, smali 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 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

Certificate No: D750V3-1003_Jan18

Page 4 of 11




Measurement Conditions

DASY system configuration, as far-as not

iven on page 1 and-3. -

Appendix (Additional assessments outside the scope of SCS 01 08)

Phantom

SAM Head Phantom

For usage with ¢cSAR3DV2-F/L

SAR resuit with SAM Head (Top)

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

Condition

SAR measured

250 m\W input power

1.98 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

7.94 Wikg £17.5 % (k=2)

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

condition

SAR measured

250 mW input power

1.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.32 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Mouth)

SAR averaged over 1 em? {1 g) of Head TSL

Condition

SAR measured

250 mW input power

2.05 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.22 W/kg +17.5 % (k=2)

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

condition

SAR measured

250 mW input power

1.38 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.52 Wikg + 16.9 % (k=2)

SAR result with SAM Head (Neck)

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

Condition

SAR measured

250 mW input power

2.01 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.06 W/ka = 17.5 % (k=2)

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

condition

SAR measured

250 mW input power

1.38 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.52 Wkg + 16.9 % (k=2)

SAR result with SAM Head (Ear)

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

Condition

SAR measured

250 mW input power

1.67 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

6.70 W/kg £ 17.5 % (k=2)

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

condition

SAH measured

250 mW input power

1.15 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

4.60 Wikg + 16.9 % (k=2)

Certificate No: D750V3-1003_Jan18
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DASYS5 Validation Report for Head TSL

Date: 12.01.2018
Test Labotatmy:'iSI;EAG, iu[‘ich, Sﬁtzérlarid -
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1003

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

Medium parameters used: f = 750 MHz; ¢ = 0.9 S/m; & = 40.9; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.22, 10.22, 10.22); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
+ DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 59.11 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.15 W/kg

SAR(1 g) =2.1 W/kg; SAR(10 g) = 1.37 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

-2.40
-4.80
-F.20

-9.60

-12.00

0 dB = 2.80 W/kg = 4.47 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 12.01.2018

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 = 0.96 S/m, & = 55; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (JEEE/IEC/ANST C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
« DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.31 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.43 W/kg

Maximum value of SAR (measured) = 2.83 Wrkg

-4.80
-7.20

-9.60

-12.00

0dB =283 W/kg =4.52 dBW/kg
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Impedance Measurement Plot for Body TSL
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DASY5 Validation Report for SAM Head

Test Laboi'ét(;l'y:isPEAG, zufic:h, éw}tiéi‘lénd

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 = 0.9 S/m; & = 44.2; p = 1000 kg/m>
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASY52 Configuration:
 Probe: EX3DV4 - SN7349; ConvF(10.22, 10.22, 10.22); Calibrated: 30.12.2017;
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 26.10.2017
+ Phantom: SAM Head

» DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

SAM Head/Top/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.79 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 2.89 W/kg

SAR(1 g) = 1.98 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) = 2.58 W/kg

SAM Head/Mouth/Zoom Scan (7x7x7)/Cube 0: Mcasurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 56.85 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 2.94 W/kg

SAR(1 g) = 2.05 W/kg; SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.62 W/kg

SAM Head/Neck/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.29 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 2.78 W/kg

SAR( g) =2.01 W/kg; SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.56 W/kg

SAM Head/Ear/Zoom Scan (7x7x7)/Cube 0: Mecasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 51.01 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 2.31 W/kg

SAR(1 g) = 1.67 W/kg; SAR(10 g) = 1.15 W/kg

Maximum value of SAR (measured) = 2.11 W/kg

Certificate No: D750V3-1003_Jan18 Page 10 of 11
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-1.00

-2.00

-3.00

-4.00

-5.00

0dB =258 W/kg =4.12 dBW/kg
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland

S
c Service suisse d'étalonnage
S Sswiss Calibration Service

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

Schweizerischer Kalibrierdienst

Ciient PC':Te'St_ L e Certificate No: D835V2-4d047_Jul16

CALIBRATION 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)

Object D835v2 - SN:4d047
Calibration procedure(s) QA CAL-05.v9 . . A R
Calibration procedure for dipole validation kits above 700 MHz
7{ielpet

Calibration date: July 13, 2016- ioa

Cxcten zj& :
This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (sl). F‘? / Q;u i7
The measurements and the uncertainties with confidence prebability are given on the iollowing pages and are part of the certificate. <> C w //

Primary Standards 1D # Cal Datg (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 (No. 21 7-02288/02289) 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. 21 7-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 {No. 21 7-02295) Apr7

Reference Probe EX3DVv4 SN: 7348 15-Jun-16 (No. EX3-7349_Junis) Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec1 5) Dec-16

Secondary Standards 1D # Check Date (in house) Scheduled Check

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

Power sensor HP 84814 8N: US37292783 07-Oct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: MY 41082317 07-Oct-15 {No. 217-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 100872 15-Jun-15 (in house check Jun-1 5) In house check: Oct-16

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

Calibrated by: Jeton Kastrati o Z-_.Labbrat_o_ry Technician .«

Approved by: Katja Pokovic el 'Tetih_nECaI-Manager S

P
,/

issued: July 13, 2016

bhis catibration certificate shall not be reproduced except in full without written approval of the laboratory,

= {//f: o §M/~“
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. . W,
Calibration Laboratory of SO Schweizerischer Kalibrierdienst

: & 2 S
Schmid & Partner ilaﬁa% c Service suisse d'étalonnage
Englneerlng AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {’4. /f/_—\?\\\\:“ S swiss Calibration Service
I
Accrediled by the Swiss Accreditation 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) |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 Technigues”, June 2013

b) 1EC 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 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
paralle! 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.

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

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

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

o 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: D835V2-4d047_Jul16 Page 2 of 8




Measurement Conditions

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

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

835 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 406 +6 % 0.94 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 2.37 Wikg

SAR for neminal Head TSL parameters

normalized to 1W

9.13 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.53 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.95 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 5b.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 549x6% 1.01 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 2.47 W/ikg

SAR for nominal Body TSL parameters

normalized to 1W

9.57 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.60 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.24 W/kg = 16.5 % (k=2)

Certificate No: D835V2-4d047 Jul16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 498Q-59jQ

Return Loss -245dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4580 -8.2jQ

Return Loss -20.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) None ns

After fong 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 fine 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 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 16, 2006

Certificate No: D835V2-4d047_Jul16 Page 4 of 8




DASYS5 Validation Report for Head TSL

Date: 13.07.201
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN:4d047

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

Medium parameters used: f = 835 MHz; 6 = 0.94 S/m; &, = 40.6; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
« DASYS52 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 = 60.98 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) =3.17 W/kg

-2.00

.. | |

-4.00
-6.00
-8.00

-10.00

0dB =3.17 W/kg = 5.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 13.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D$35V2 - SN:4d047

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

Medium parameters used: f = 835 MHz; 6 = 1.01 $/m; &, = 54.9; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

+ Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601:; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

DASYS52 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 = 59.88 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.67 Wrkg

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 3.27 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =3.27 W/kg =5.15 dBW/kg
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Impedance Measurement Plot for Body TSL
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PCTEST ENGINEERING LABORATORY, INC.

7185 Oakland Mills Road, Columbia, MD 21046 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654

http://www.pctest.com

Object

Calibration procedure(s)

Certification of Calibration

Calibration date:

Description:

D835V2 — SN: 4d047

July 13, 2017

SAR Validation Dipole at 835 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date |Cal Interval | Cal Due | Serial Number
Control Company 4040 Therm./Clock/Humidity Monitor 3/31/2017 | Biennial 3/31/2019 170232394
Control Company 4352 Ultra Long Stem Thermometer 5/2/2017 | Biennial 5/2/2019 170330156

Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) | 6/1/2017 Annual 6/1/2018 | MY53401181
Agilent 8753ES S-Parameter Network Analyzer 10/26/2016] Annual 10/26/2017| US39170118
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 3/8/2017 Annual 3/8/2018 1368
SPEAG DAE4 Dasy Data Acquisition Electronics 3/13/2017| Annual 3/13/2018 1415
SPEAG DAK-3.5 Dielectric Assessment Kit 5/10/2017| Annual 5/10/2018 1070
SPEAG ES3DV3 SAR Probe 3/14/2017 Annual 3/14/2018 3209
SPEAG ES3DV3 SAR Probe 3/14/2017 Annual 3/14/2018 3319
Anritsu MA2411B Pulse Power Sensor 2/10/2017| Annual 2/10/2018 1207364
Anritsu MA2411B Pulse Power Sensor 2/10/2017 | Annual 2/10/2018 1339018
Anritsu ML2495A Power Meter 10/16/2015| Biennial |10/16/2017 941001
Agilent N5182A MXG Vector Signal Generator 2/28/2017| Annual 2/28/2018 | MY47420800
Seekonk NC-100 Torque Wrench 11/6/2015| Biennial 11/6/2017 N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Measurement Uncertainty = £23% (k=2)
Name Function Signature
Calibrated By: Brodie Halbfoster | Test Engineer BAOPLE i BFoSTER.
Approved By: Kaitlin O’Keefe Senior Technical NIZ
Manager
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

7/13/2016 | 7/13/2017 0 183 195 6.79% 119 128 7.56% 49.8 50.8 1 59 23 36 24.5 -28.2 -15.10% PASS

7/13/2017 o 191 199 3.97% 125 131 4.97% 45.8 46.3 05 82 -6.7 15 20.3 225 -10.80% PASS.
Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation 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 PC Test el Certificate No: D1750V2-1150_Jul16

Object D1750V2 - SN:1150
Calibration procedure(s) QA CAL-05v9 - . e e _ {’f‘ Fl
Calibration procedure for dipole validation kits above 700 MHz g /o

Calibration date: July 14, 2016
This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (sn. 7
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerificate.

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 06-Apr-16 (No. 21 7-02288/02289) Apr-17

Power sensor NRP-2g1 SN: 103244 06-Apr-16 (No. 217-02288) Apr17

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. 21 7-02282) Apr-17

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

Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Junt &) 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-4424A 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 84814 SN: MY41092317 07-Oct-15 (No. 21 7-02223) 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-Oct-01 {in house check Oct-15) In house check: Oct-16
Name Function Signa{ure

Calibrated by: Jeton Kastrati = . - S I__aboratoryTechnic]an

Approved by: Katja Pokovic < - .. 7.0 Technical Manager

Issued: July 14, 2016

This calibration certificate shail not be reproduced except in full without written approval of the laboratory.

Certificate No: D1750V2-1150_Jui16 Page 1 of 8



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation 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:

s 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.

s 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 Flectrical 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modutar Flat Phantom

Distance Dipole 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 {22.0£0.2) °C 3BB8+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 9.06 W/kg

SAR for nominal Head TSL parameters normalized to 1W 36.1 W/kg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 4.80 W/kg

SAR for nominal Head TSL parameters normalized to 1W 19.2 Wikg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m

Measured Body TSL parameters (22.0+0.2)°C 534 6% 1.48 mho/im £ 6 %

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

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

SAR measured 250 mW input power 9.09 W/kg

SAR for nominal Body TSL parameters normalized to 1W 36.5 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 4.85 Wikg

SAR for nominal Body TSL parameters normalized to 1W 19.5 W/kg + 16.5 % (k=2)

Certificate No: D1750V2-1150_Jul16 Page 3 of 8



Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 509Q+04jQ

Return Loss - 40.2 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.4 Q- 0.5jQ

Return Loss -28.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.218 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 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 April 10, 2015
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DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz D1750V2; Type: D1750V2; Serial: D1750V2 - SN:1150

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

Medium parameters used: f = 1750 MHz; 6 = 1.36 S/m; g, = 38.8; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.46, 8.46, 8.46); 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: QDO00PS0AA; Serial: 1001
DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Date: 14.07.2016

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 =-0.03 dB
Peak SAR (extrapolated) = 16.6 W/kg

SAR(I g) =9.06 W/kg; SAR(10 g) =4.8 W/kg
Maximum value of SAR (measured) = 13.9 W/kg

0dB =139 W/kg=11.43 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipele 1750 MHz D1750V2; Type: D1750V2; Serial: D1750V2 - SN:1150

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

Medium parameters used: f = 1750 MHz; ¢ = 1.48 S/m; &, = 53.4; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
 Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25); Calibrated: 15.06.2016;
» Sensor-Suiface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
 Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; 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 = 100.4 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 16.0 W/kg

SAR(1 g) = 9.09 W/kg; SAR(10 g) = 4.85 W/kg

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

dB

-3.20
-6.40
-9.60

-12.80

-16.00

0dB =137 W/kg=11.37 dBW/kg
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Impedance Measurement Plot for Body TSL
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PCTEST ENGINEERING LABORATORY, INC.

7185 Oakland Mills Road, Columbia, MD 21046 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654

http://www.pctest.com

Object

Calibration procedure(s)

Certification of Calibration

Calibration date:

Description:

D1750V2 — SN: 1150

July 07, 2017

SAR Validation Dipole at 1750 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date |Cal Interval | Cal Due | Serial Number
Control Company 4040 Therm./Clock/Humidity Monitor 3/31/2017| Biennial 3/31/2019 170232394
Control Company 4352 Ultra Long Stem Thermometer 5/2/2017 | Biennial 5/2/2019 170330156

Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) | 6/1/2017 Annual 6/1/2018 | MY53401181
Agilent 8753ES S-Parameter Network Analyzer 10/26/2016| Annual 10/26/2017| US39170118
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 3/8/2017 Annual 3/8/2018 1368
SPEAG DAE4 Dasy Data Acquisition Electronics 3/13/2017| Annual 3/13/2018 1415
SPEAG DAK-3.5 Dielectric Assessment Kit 5/10/2017| Annual 5/10/2018 1070
SPEAG ES3DV3 SAR Probe 3/14/2017 Annual 3/14/2018 3209
SPEAG ES3DV3 SAR Probe 3/14/2017 Annual 3/14/2018 3319
Anritsu MA2411B Pulse Power Sensor 2/10/2017 | Annual 2/10/2018 1207364
Anritsu MA2411B Pulse Power Sensor 2/10/2017| Annual 2/10/2018 1339018
Anritsu ML2495A Power Meter 10/16/2015| Biennial [10/16/2017 941001
Agilent N5182A MXG Vector Signal Generator 2/28/2017| Annual 2/28/2018 | MY47420800
Seekonk NC-100 Torque Wrench 11/6/2015| Biennial 11/6/2017 N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Measurement Uncertainty = £23% (k=2)
Name Function Signature
Calibrated By: Brodie Halbfoster | Test Engineer BROPEE HALEFOSTER.
- T ) . T
Approved By: Kaitlin O’Keefe Senior Technical MI[
Manager
Object: Date Issued:
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

7/14/2016 7/712017 1218 3.61 357 -111% 192 188 2.08% 50.9 499 1 04 18 21 -40.2 334 16.90% PASS

7/14/2016 7/712017 1218 3.65 3.68 0.82% 195 197 1.03% 46.4 455 0.9 05 07 12 285 236 17.20% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation 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

Cerfcate No: D2300V2-1073_Jul16

CALIBRATION CERTIFICATE

Object D2300V2 - SN:1073

Calibration procedure(s)

Calibration date: July 25,2015 .

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are pait of the certificate.

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

P
814
- Craded
g
SO

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 {No. 21 7-02288/02289) 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. 21 7-02289) 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 15-Jun-186 (No. EX3-7349_Jun1s) Jun-17

DAE4 SN; 601 30-Dec-15 (No. DAE4-6801_Dec1 5) Dec-18

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

Power meter EPM-4424 SN: GB37480704 07-Oct-15 (No. 21 7-02222) in house check: Oct-18

Power sensor HP 84814 SN: US37292783 07-Oct-15 (No. 21 7-02222) In house check: Oct-16

Power sensor HP 84814 SN: MY41082317 07-Oct-15 (No. 21 7-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 1005872 15-Jun-15 {in house check Jun-15) in house check: Oct-16

Network Analyzer HP 8753E SN: US37350585 18-Oc¢t-01 {in house check Ogt-1 5} in house check: Oct-16
Name Functiqn Signature

Calibrated by: Michael Weber. . Laboratory Technician g

lssued: July 26, 2016

This calibration certificate shall not be reproduced except in full without written approval of the Jaboratory.
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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

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 62208-1, "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 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 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 cenrtificate. 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.

o 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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2300 MHz =1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.5 1.67 mho/m

Measured Head TSL parameters (22.0+0.2)°C 386+6% 1.69 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 12.3 W/kg

SAR for nominal Head TSL parameters nermalized to 1W 48.6 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.90 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.4 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 52.9 1.81 mho/m

Measured Body TSL parameters {(22.0x0.2}°C 52.2+6% 1.85 mho/m £6 %

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

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

SAR measured 250 mW input power 12.2 W/kg

SAR for nominal Body TSL parameters normalized to 1W 48.1 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.85 W/kg

SAR for nominal Body TSL parameters normalized to 1W 23.2 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 4890 -49jQ

Return Loss -25.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4550-41jQ

Return Loss -23.9dB

General Antenna Parameters and Design

Electrical Delay (one direction}) 1171 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 connecled 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 still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on November 16, 2015
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DASY5 Validation Report for Head TSL

Date: 13.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1073

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; ¢ = 1.69 S/m; &, = 38.6; p = 1000 kg/rn3
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.99, 7.99, 7.99); 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: QDOO0OPSOAA; Serial: 1001

o« DASYS52 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=Smm

Reference Value = 113.1 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 24.1 Wrkg

SAR(1 g) =12.3 W/kg; SAR(10 g) =5.9 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

-6.80
-10.20

-13.60

-17.00

0dB =198 W/kg=12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 25.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1073

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; ¢ = 1.85 S/m; g, = 52.2; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phantom 5.0 (back); Type: QDO00OPS0AA,; 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 = 104.8 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 23.8 Wrkg

SAR(1 g) =12.2 W/kg; SAR(10 g) = 5.85 W/kg

Maximum value of SAR (measured) = 19.0 W/kg

0dB =19.0 W/kg =12.79 dBW/kg

Certificate No: D2300V2-1073_Jul16 Page 7 of 8




Impedance Measurement Plot for Body TSL
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PCTEST ENGINEERING LABORATORY, INC.

7185 Oakland Mills Road, Columbia, MD 21046 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654

http://www.pctest.com

Object

Calibration procedure(s)

Certification of Calibration

Calibration date:

Description:

D2300V2 — SN: 1073

July 24, 2017

SAR Validation Dipole at 2300 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date |Cal Interval | Cal Due | Serial Number
Control Company 4040 Therm./Clock/Humidity Monitor 3/31/2017| Biennial 3/31/2019 170232394
Control Company 4352 Ultra Long Stem Thermometer 5/2/2017 | Biennial 5/2/2019 170330156

Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) | 6/1/2017 Annual 6/1/2018 MY53401181
Agilent 8753ES S-Parameter Network Analyzer 10/26/2016| Annual 10/26/2017| US39170118
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 9/14/2016| Annual 9/14/2017 1408
SPEAG DAE4 Dasy Data Acquisition Electronics 2/9/2017 Annual 2/9/2018 1272
SPEAG DAK-3.5 Dielectric Assessment Kit 5/10/2017 | Annual 5/10/2018 1070
SPEAG ES3DV3 SAR Probe 9/19/2016 Annual 9/19/2017 3287
SPEAG ES3DV3 SAR Probe 2/10/2017 Annual 2/10/2018 3213
Anritsu MA2411B Pulse Power Sensor 2/10/2017 | Annual 2/10/2018 1207364
Anritsu MA2411B Pulse Power Sensor 2/10/2017| Annual 2/10/2018 1339018
Anritsu ML2495A Power Meter 10/16/2015| Biennial |10/16/2017 941001
Agilent N5182A MXG Vector Signal Generator 2/28/2017 | Annual 2/28/2018 | MY47420800
Seekonk NC-100 Torque Wrench 11/6/2015| Biennial 11/6/2017 N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Measurement Uncertainty = £23% (k=2)
Name Function Signature
Calibrated By: Brodie Halbfoster | Test Engineer BROPEE f{ALEFOSTER
Approved By: Kaitlin O’Keefe Senior Technical WM
Manager
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

7252016 | 772412017 1171 4.86 5.06 4.12% 234 2.40 2.56% 48.9 46.6 23 49 56 07 258 225 12.80% PASS

7/25/2016 712412017 1171 4.81 4.63 -3.74% 2.32 2.18 -6.03% 45.5 45.0 0.5 4.1 49 0.8 -23.9 -23.0 3.80% PASS
Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

PC Test

Client

S
Cc
S

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS (0108

Certificate No: D2450V2-797_Sep1 7

[CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Primary Standards

D2450V2 - SN:797

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

September 11, 2017

1D #

Calibration Equipment used (M&TE critical for calibration)

Cal Date (Certificate No.)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S),
The measurements and the uncertainties with 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%.

Scheduled Calibration

5¢V

{0 [0\ P

ol

Power meter NRP

Power sensor NRP-Z91

Power sensor NRP-Z91
Reference 20 dB Attenuator
Type-N mismatch combination
Reference Probe EX3DV4
DAE4

Secondary Standards

SN:
SN
SN:
3SN:
SN:
SN:
SN:

ID #

104778
103244
103245

5058 (20k)
5047.2 / 06327
7349

601

04-Apr-17 (No. 217-02521/02522)
04-Apr-17 (No. 217-02521)
04-Apr-17 (No. 217-02522)
07-Apr-17 (No. 217-02528)
07-Apr-17 (No. 217-02529)
31-May-17 (No. EX3-7349_May17)
28-Mar-17 {(No. DAE4-601_Mar17)

Check Date (in house)

Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
May-18
Mar-18

Scheduled Check

Power meter EPM-4424A
Power sensor HP 8481A
Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer HP 8753k

Calibrated by:

Approved by:

SN:
SN:
SN:
SN
SN:

GB37480704
US37292783
MY41092317
100972

US37390585

Name
Michael Weber

Katja Pokovic

07-Oct-15 (in house check Oct-16)
07-0ct-15 {in house check Oct-16)
07-Oct-15 (in house check Oct-16)
15-Jun-15 (in house check Oct-186)
18-0ct-01 (in house check Oct-16)

Function
Laboratory Technician

Technical Maﬁéger

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

In house check: Oct-18
In house check: Oct-18
In house check: Oct-18
In house check: Oct-18
in house check: Oct-17

Signature

L/

s

1ssued; September 11, 2017

Certificate No: D2450V2-797 Sepi17
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Calibration Laboratory of ey,

NN S Schweizerischer Kalibrierdienst
. - ey
Schmid & Partner ib\\&—:{/mé C Service suisse d'étalonnage
Engineering AG E //,——_.{\ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Z/,’ /I//—\\\\‘\\} S Swiss Calibration Service
EUTIR
Accredited by the Swiss Accreditation 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, “[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR} from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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.

e 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: D2450V2-797_Sepl7 Page 2 of 8



Measurement Conditions

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

DASY Version

DASY5 V52.10.0
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0x0.2)°C 37.8+£6% 1.86 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 13.5 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

52.7 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.28 W/kg

SAR for nominal Head TSL paramesters

normalized to 1W

24.8 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 52.7 1.95 mho/m
Measured Body TSL parameters {22.0 £0.2) °C 51.9+6% 2.04 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 13.1 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

6.14 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.2 W/kg = 16,5 % (k=2)

Certificate No: D2450V2-797 Sepi17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 53.B8Q+74jQ

Return Loss -21.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48702 +9.1]Q

Return Loss -20.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.152 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 DG-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 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 24, 2006

Certificate No: D2450V2-797_Sap17 Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 11.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 797

Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.86 S/m; & = 37.8; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 28.03.2017

e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASY5252.10.0(1446), SEMCAD X 14.6.10(7417)

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 = 113.5 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) =13.5 W/kg; SAR(10 g) = 6.28 W/kg

Maximum value of SAR (measured) = 21.6 W/kg

dB

-4.80
-9.60
-14.40
-19.20
-24.00

0dB =21.6 W/kg = 13.34 dBW/kg

Certificate No: D2450V2-797_Sep17 Page 50f 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 11.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 797

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 2.04 S/m; & = 51.9; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.1, 8.1, 8.1); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 28.03.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 105.4 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 25.6 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 20.3 W/kg

-4.40
-8.80
-13.20

-17.60

-22.00

0 dB = 20.3 W/kg = 13.07 dBW/kg

Cerificate No: D2450V2-797 Sepi17 Paoe 7 of B8



Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of catibration certificates

Client PCTest -~ o o o Certificate No: D2450V2-719_Aug17

Object D2450V2 - SN:719
PRy
Calibration procedure(s) QA CAL- 05. v9 R IR A ' -
Callbratton procedure for d|pole vahdat[on Kits above 700 MHz £ j LT
Calibration date: August 17, 2017

This calibration certificate documents the iraceability to nationa! standards, which realize the physical units of measuremenis (S).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of ihe cerlificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD # Cal Date {Certificate No.} Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z81 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 7349 31-May-17 (No. EX3-7348_Mayi7) May-18

DAE4 SN: 601 28-Mar-17 {No. DAE4-601_Mar17) Mar-18

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meler EPM-442A SN: GB37480704 07-0c¢t-15 {in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: US37282783 07-Oct-15 (In house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-16) In house check: Cct-18

RF generator R&S SMT-08 SN: 100972 15-Jun-15 (in house check Oct-16) In house check: Oct-18

Network Analyzer HP 8753E SN: US37350585 18-Cct-01 {in house check Oct-16) in house check: Oct-17
Name Function Signatura

Catibrated by: Michael Weber o ' -Laboratory Technician 4

Approved by: Katja Pokovic ; " Technical Manager

Issued; August 17, 2017

This calibration cedificate shall not be reproduced exceapt in full without written approval of the laboratory.
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Calibration Laboratory of Sy,

SANA 2 Schweizerischer Kalibrierdienst
H = -
Schmid & Partner iﬁl{é Service suisse d'étalonnage
Englneermg AG ) ) BN Servizio s?nzzero di taratura
Zeughausstragse 43, 8004 Zurich, Switzerland KA /ﬁ\\\\\‘ Swiss Calibration Service
LI
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muititateral 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) |IEEE Std 1528-2013, “/EEE 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, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) 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 Repott 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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D2450V2-719_Aug17 Page 2 of 8




Measurement Conditions

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

DASY Version DASY5 V52.10.0
Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

2450 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 378+6% 1.86 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 13.3 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

51.9 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.15 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24,3 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 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2) °C 51.9+6% 2.03 mho/m +6 %
Body TSL temperature change during test <05°C ----
SAR result with Body TSL
SAR averaged over 1 ¢cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.8 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

50.1 W/kg £17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.00 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

23.7 W/kg + 16.5 % (k=2)

Cerlificate No: D2450V2-719_Aug17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL.

Impedance, transformed to feed point 55.7Q+7.0jQ

Return Loss -21.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5140 +8.1jQ

Return Loss -21.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.150 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 dipotes, 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 stitl
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 September 10, 2002
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DASYS5 Validation Report for Head TSL

Date: 17.08.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 719

Communication System: UID 0 - CW, Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.86 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.05.2017;

3

*

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 28.03.2017

Phantom: Flat Phantomn 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 112.8 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 26,9 Wikg

SAR( g) =13.3 W/kg; SAR(10 g) = 6.15 W/kg

Maximum value of SAR (measured) = 21.6 W/kg

0 dB = 21.6 W/kg = 13.34 dBW/kg

Certificate No: D2450V2-719_Aug17 Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 17.08.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 719

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 2.03 $/m; & = 51.9; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(8.1, 8.1, 8.1); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 28.03,2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 103.0 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 25.2 W/kg

SAR(1 g) =12.8 W/kg; SAR(10 g) = 6 W/kg

Maximum value of SAR (measured) = 19.8 Wikg

0dB = 19.8 Wrkg = 12.97 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client ;PC.'Te_st ' ' . - Certificate No: D2600V2-1126_Jul17.
|CAL|BRAT|0_N CERTIFICATE | I
Object ‘D2600V2 - SN:1126
v
W
Callbralion procedure(s) QA CAL-05.v9 g’ 6’ 2 )a/

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: -July 10, 2017

This calibration certificate documents the traceability to naticnal standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with 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 x 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-291 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Altenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 7349 31-May-17 (No. EX3-7349_May17) May-18

DAE4 SN: 601 28-Mar-17 (No. DAE4-601_Mar17) Mar-18

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

Power meter EPM-442A SN: GB37480704 07-Oct-15 {in house check Oct-18) In house check: Oct-18

Power sensor HP 84814 SN: US37292783 07-Oct-15 {in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Ocl-16) In house check: Ocl-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-15) In house check: Oct-18

Nelwork Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-16) In house check: Ogt-17
Name Funclion Signalure

Calibrated by: LJelon Kasirall l.aboratory Technician @F7 %
Approved by: Katja Pokovic Teachnical Manager /Zf C

Issued: July 11, 2017

This calibration certificate shall not be reproduced except in full without wrillen 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) |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, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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 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.

s 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: D2600V2-1126_Jul17 Page 2 ot 8




Measurement Conditions

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

DASY Version DASY5 V52.10.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

2600 MHz + 1 MHz

Head TSL parameters

The following parameters and calcutations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 37.2x6 % 2.04 mho/m £6 %
Head TSL temperature change during test <0.5°C mnn
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

56.4 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 m\W input power

6.40 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

25.2 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.5 2.18 mho/m
Measured Body TSL parameters (22.0x0.2)°C 516 6% 222mho/mx+6 %
Body TSL temperature change during test <0.5°C --e- ----
SAR resuilt 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

54.3 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.16 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.4 W/kg £ 16.5 % (k=2)

Certificate No: D2600V2-1126_Jull7
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.8Q-7.7iQ

Return Loss -21.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 448Q-58jQ

Return Loss -21.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.154 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 direclly connected to the
second arm of the dipole. The antenna is therefore shont-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 posilion 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 October 22, 2015

Certificate No: D2600V2-1126_Jul17 Page 4 of 8




DASY5 Validation Report for Head TSL

Date: 10.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1126

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

Medium parameters used: f = 2600 MHz; o = 2.04 S/m; g, = 37.2; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvE(7.96, 7.96, 7.96); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 28.03.2017
¢ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
e DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 113.2 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.3 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.4 W/kg

Maximum value of SAR (measured) = 24.0 W/kg

0dB =24.0 W/kg = 13.80 dBW/kg

Certificate No: D2600V2-1126_Jul17 Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL.

Date: 10.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1126

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

Medium parameters used: f = 2600 MHz; ¢ = 2.22 S/m; & = 51.6; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(7.94, 7.94, 7.94); Calibrated: 31.05.2017:

b

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 28.03.2017

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASY52 52.10.0(1446); SEMCAD X 14.6,10(7417)

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 = 103.8 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.16 W/kg

Maximum value of SAR (measured) = 22.2 W/kg

-10.00
-15.00

-20.00

-25.00

0dB =222 W/kg = 13.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation 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  PC Test Certificate No: D5GHZzV2-1237_Augi7

Qbjoct D5GHzV2 - SN:1237

Calibration procedure for dipole validation kits between 3-6 GHz i

K

Calibration date: August 15, 2017

This calibration certificate documents the traceability to national standards, which realize ihe physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the tollowing 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)

Calibration procedurs(s) QA CAL-22.v2 ?l\{ \fﬂ

/113

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

Power meter NRP SN: 104778 04-Apr-17 {No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 8N: 103244 04-Apr-17 {No. 217-02521} Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 {No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 {No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 /06327 07-Apr-17 {No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 3503 31-Dec-16 {No. EX3-3503_Dec16} Dec-17

DAE4 SN: 601 28-Mar-17 (No. DAE4-601_Mar17) Mar-18

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

Power meter EPM-442A SN: GB37480704 07-Oct-15 {in house check Qct-16) In house check: Oct-18

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Qct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 {in house check QOct-186) In house check: Oct-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-16) In house check: Cct-18

Network Analyzer HP 8753E SN: LUS37390585 18-QOct-01 (in house check Cct-16) In house check: Cct-17
Name Function Signature

Calibrated by: Johannes Kurikka Laboratory Technician ///)/ //‘h y7 )

Approved by: Katja Pokovic Technical Manager /ﬁf/{%

fssued: August 16, 2017

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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) |EEE Std 1528-2013, “/EEE 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) 1EC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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.

o 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 resuit.

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%.

Certiticate No: D5GHzV2-1237_Aug17 Page 2 0of 13




Measurement Conditions

DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation

Phantom Medular 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 35.9 4,71 mho/m
Measured Head TSL parameters (22.0 £ 0.2)°C 347x6% 4.49 mho/fm £ 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 8.14 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

80.7 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

Certificate No: D5GHzV2-1237_Aug17
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Head TSL parameters at 5600 MHz

The following parameters and calcufations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0£0.2)°C 342 £6% 4.84 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
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 8.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

82.5 W/ kg £ 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.38 Wkg

SAR for nominal Head TSL parameters

normalized to 1W

23.5 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 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 340+6% 4.99 mho/m+6 %
Head TSL temperature change during test <0.5°C
SAR resuit with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.10 Wikg

SAR for nominal Head TSL parameters

normalized to TW

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

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

condition

SAR measured

100 mW input power

2.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.8 Wikg = 19.5 % (k=2)

Centificate No: D5GHzV2-1237_Aug17

Page 4 of 13




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+02)°C 47.0+6% 5.46 mho/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 7.75 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

76.9 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 Wkg = 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+02)°C 464%£6% 593 mho/m +6 %
Body TSL temperature change during test <0.5°C
SAR resuit with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 a) of Body TSL Condition

SAR measured

100 mW input power

7.91 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

78,5 Wikg = 19,9 % (k=2)

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

condition

SAR measured

100 mW input power

2.23 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

22,1 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1237_Augl7
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Body TSL parameters at 5750 MHz

The following parameters and calcutations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.54 mho/m
Measured Body TSL parameters (22.0x0.2)°C 482 +6 % 6.13 mho/m =6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 em® (1 ¢g) of Body TSL Condition
SAR measured 100 mW input power 7.77 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

77.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.16 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.4 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 499Q0-53jQ

Return Loss -25.5dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transfarmed to feed point 51.9Q +23ijG

Return Loss -30.7 dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 5560 -0.5jQ2

Retum Loss -255dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4690 -4.2iQ

Return Loss -25.4dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 502G +3.0jQ

Retum Loss - 30.4 dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 53.40+0.2jQ

Return Loss -29.7dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.194 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 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

May 04, 2015

Certificate No: DBGHzV2-1237 Augi7
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DASYS5 Validation Report for Head TSL

Date: 15.08.2017
Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz.
Medium parameters used: f = 5250 MHz; ¢ = 4.49 S/m; & = 34.7; p = 1000 kg/m® ,

Medium parameters used: f = 5600 MHz; o = 4.84 S/m; ¢ = 34.2; p = 1000 kg/m? ,

Medium parameters used: f = 5750 MHz; 6 = 4.99 S/m; & = 34; p = 1000 kg/m?

Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.58, 5.58, 5.58); Calibrated: 31.12.2016, ConvF(5.09, 5.09,
5.09); Calibrated: 31.12.2016, ConvF(5.02, 5.02, 5.02); Calibrated: 31.12.2016;

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

o Electronics: DAE4 Sn601; Calibrated: 28.03.2017

+ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 70.08 V/m; Power Drift = -0,06 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.2 Wrkg

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 = 70.04 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR( g) = 8.33 W/kg; SAR(10 g) = 2.38 W/kg

Maximum value of SAR (measured) = 19.8 Wtkg

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 = 69.11 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) =2.31 W/kg

Maximum value of SAR (measured) = 19.6 W/kg

Certificate No: D5GHzV2-1237_Aug17 Page 8 of 13
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 08.08.2017
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; ¢ = 5.46 S/m; & = 47; p = 1000 kg/m*

Medium parameters used: f = 5600 MHz; ¢ = 5.93 S/m; & = 46.4; p = 1000 kg/m?®

Medium parameters used: f =5750 MHz; 6 = 6.13 S/m; & = 46.2; p = 1000 kg/m3

Phantom section: Flat Section

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

DASY 52 Configuration:

s Probe: EX3DV4 - SN3503; ConvF(5.14, 5,14, 5,14); Calibrated: 31.12.2016, ConvF(4.57, 4.57,
4,57); Calibrated: 31.12.2016, ConvF(4.51, 4.51, 4.51); Calibrated: 31.12.2016;

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

o Electronics: DAE4 Sn601; Calibrated: 28.03.2017

e Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
o« DASYS5252.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 65.87 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.17 W/kg

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

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

Reference Value = 65.11 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1 g) = 7.91 W/kg; SAR(10 g) = 2.23 W/kg

Maximuin value of SAR (measured) = 19.3 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 = 63.64 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 33.8 W/kg

SAR( g) = 7.77 W/kg; SAR(10 g) =2.16 W/kg

Maximum value of SAR (measured) = 19.1 W/kg
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0dB =184 W/kg=12.65 dBW/kg
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Impedance Measurement Plot for Body TSL
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Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accraditation Service (SAS})
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Gericate No: DA750V2-1051. Apri8

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Object

Calibration procedure(s)

Calibration date:

[CALIBRATION CERTIFICATE
D1750V2 - SN: 1051

Calibration procedur

‘April 19, 2018

Calibration Equipment used (M&TE critical for calibration)

This calibration cerlificate documents the traceability to national standards, which realize the physical units of measurements (Si).
The measurements and the uncertainties with confidence probability are given on the foliowing pages and are pan of the certificate.

Ali calibrations have been conducted in the closed laboratory facility: envircnment temperature {22 + 3}°C and humidity < 70%.

alidation kits above 700MHz

05-01-20ll§

Primary Standards \D # Cal Date {Certificate No.) Scheduled Calibration
Power meter NAP SN: 104778 04-Apr-18 {No. 217-02672/02673) Apr-19

Power senser NRP-Z91 SN: 103244 04-Apr-18 {No. 217-02672) Apr-19

Power senscr NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) Apr-19

Reference 20 dB Attenuator SN: 5058 {20k) 04-Apr-18 (No. 217-02682) Apr-19

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-18 (No. 217-02683) Apr-19

Reference Probe EX3DV4 SN: 7349 30-Dec-17 (No. EX3-7349_Dec17) Dec-18

DAE4 SN: 601 26-0ct-17 (No. DAE4-601_Oct17} Ocl-18

Secondary Standards iD # Check Date (in house} Scheduled Chack

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

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

Calibrated by:

Approved by:

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

SN: US37390585

07-Oct-15 (in house check Oct-16)
07-Oct-15 (in house check Oct-18)
07-0ct-15 {in house check Oct-16)
15-Jun-15 (in house check Oct-16)
18-Oct-01 {in house check Oct-17)

Fu_nction
0 Laborator

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

In house check: Oct-18
In house check: Oct-18
in house check: Oct-18
in house check: Oct-18
In house chack: Oct-18

Signature

Issued: April 19, 2018

Certificate No: D1750V2-1051_Apr18
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Calibration Laboratory of R

] SO, Schweizerischer Kalibrierdienst
Schmid & Partner iﬁﬁf‘é Service suisse d'étalonnage
Engineering AG ?,/’/‘:"‘—\\;S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “ ,ﬁ\\x‘ Swiss Calibration Service
LU
Accredited by the Swiss Accreditation 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) 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 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

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. Ali 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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1750V2-1051_Apri8 Page 2 of 8




Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 V52.10.0

Extrapolation Advanced Extrapolation

Phantom Modular Ftat Phantom

Distance Dipole 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 (22.0£0.2)°C 39216 % 1.35 mho/m + 6 %

Head TSL temperature change during test <0.5°C - —-en
SAR result with Head TSL

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

SAR measured 250 mW input power 9.10 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

36.5 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.82 Wikg

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 53.4 1.49 mho/m
Measured Body TSL parameters {220+ 0.2} °C 524x+6% 1.46 mho/m = 6 %
Body TSL temperature change during test <0.5°C ——un e
SAR result with Body TSL
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.21 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

37.2 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.94 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

19.9 W/kg = 16.5 % (k=2)

Certificate No; D1750V2-1061_Apr18
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.70+25(Q

Return Loss -30.4 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4760 +1.3jQ

Return Loss -31.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.222 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 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 February 19, 2010

Certificate No: D1750vV2-1051_Apri8 Page 4 of 8




DASY5 Validation Report for Head TSL

Date: 19.04.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1051

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

Medium parameters used: f = 1750 MHz; o = 1.35 S/m; & = 39.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvE(8.5, 8.5, 8.5); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 107.3 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 9.1 W/kg; SAR(10 g) = 4.82 W/kg

| -9.00

-12.00

-15.00 | R :
0dB = 14.0 W/kg = 11.46 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 19.04.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1051

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

Medium parameters used: f = 1750 MHz; 6 = 1.46 S/m; & = 52.4; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(8.35, 8.35, 8.35); Calibrated: 30.12.2017;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronmics: DAE4 Sn601; Calibrated: 26.10.2017

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 99.30 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 16.2 W/kg

SAR(1 g) = 9.21 W/kg; SAR(10 g) =4.94 W/kg

Maximum value of SAR (measured) = 13.3 W/kg

-8.00
i -12.00

-16.00

-20.00

0 dB = 13.3 W/kg = 11.24 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):

- oo 1 cony 2 Jorlsie) "l
n a

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

!dp

source and observation points, respectively, r2 = p2 + p'2 —2pp’cos¢’ , @is the angular frequency, and J =4-1.

Table D-I
Composition of the Tissue Equivalent Matter
5200- | 5200-
Frequency (MHz) 750 750 835 835 1750 1750 1900 1900 2450 2450 5800 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 4492 29.44 26.7
HEC 1 1
See page | See page See page
NaCl 2.3 2 1.45 0.94 0.4 0.2 0.18 0.39 |Seepage4| 0.1 5
Sucrose 57 44.9
Polysorbate (Tween) 80 20
Water 40.45 53.06 52.6 68.8 54.9 70.17 73.2 80
Approved by:
FCC ID: ASLSMN960U SAR EVALUATION REPORT
Quality Manager
Test Dates: DUT Type: APPENDIX D:
05/07/18 - 06/11/18 Portable Handset Page 1 of 5
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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.

Figure D-2
750MHz Body Tissue Equivalent Matter
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Figure D-3
750MHz Head Tissue Equivalent Matter
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Figure D-4
Composition of 2.4 GHz Head Tissue Equivalent Matter

Note: 2.4 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.

Figure D-5
2.4 GHz Head Tissue Equivalent Matter
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2 Composition / Information on ingredients
The Item is composed of the following ingredients:

Water
Mineral oil
Emulsifiers
Sodium salt

Composition of 5 GHz Head Tissue Equivalent Matter

50 - 65%
10 - 30%
8-25%
0-1.5%
Figure D-6

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.

5GHz Head Tissue Equivalent Matter

Figure D-7
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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-1
SAR System Validation Summary — 1g
SAR COND. PERM. CW VALIDATION MOD. VALIDATION
SYS;’EM FREQ. [MHz] DATE PROBE SN |PROBE TYPE| PROBE CAL. POINT © () SENSITIVITY legglﬁw lsPOI?rC;%iY 'h?\?pt:g DUTY FACTOR PAR
E 750 3/11/2018 3213 ES3DV3 750 Head 0.890 40.788 PASS PASS PASS N/A N/A N/A
E 835 3/5/2018 3213 ES3DV3 835 Head 0.925 43.335 PASS PASS PASS GMSK PASS N/A
E 1750 3/2/2018 3213 ES3DV3 1750 Head 1.397 38.415 PASS PASS PASS N/A N/A N/A
G 1900 8/31/2017 3332 ES3DV3 1900 Head 1.457 40.398 PASS PASS PASS GMSK PASS N/A
G 2300 10/16/2017 3332 ES3DV3 2300 Head 1.715 39.101 PASS PASS PASS N/A N/A N/A
G 2450 10/16/2017 3332 ES3DV3 2450 Head 1.880 38.615 PASS PASS PASS OFDM/TDD PASS PASS
G 2600 10/16/2017 3332 ES3DV3 2600 Head 2.051 38.039 PASS PASS PASS TDD PASS N/A
H 5250 1/31/2018 3589 EX3DV4 5250 Head 4.516 36.066 PASS PASS PASS OFDM N/A PASS
H 5600 1/31/2018 3589 EX3DV4 5600 Head 4.869 35.597 PASS PASS PASS OFDM N/A PASS
H 5750 1/31/2018 3589 EX3DV4 5750 Head 5.112 35.351 PASS PASS PASS OFDM N/A PASS
H 750 8/30/2017 7410 EX3DV4 750 Body 0.956 56.276 PASS PASS PASS N/A N/A N/A
| 835 4/24/2018 3287 ES3DV3 835 Body 0.998 53.355 PASS PASS PASS GMSK PASS N/A
J 1750 5/14/2018 3347 ES3DV3 1750 Body 1.516 52.662 PASS PASS PASS N/A N/A N/A
J 1900 4/30/2018 3347 ES3DV3 1900 Body 1.529 53.419 PASS PASS PASS GMSK PASS N/A
K 2300 4/3/2018 3319 ES3DV3 2300 Body 1.871 51.575 PASS PASS PASS N/A N/A N/A
K 2450 4/3/2018 3319 ES3DV3 2450 Body 2.043 51.130 PASS PASS PASS OFDM/TDD PASS PASS
D 2450 12/18/2017 3318 ES3DV3 2450 Body 2.029 51.304 PASS PASS PASS OFDM/TDD PASS PASS
K 2600 4/3/2018 3319 ES3DV3 2600 Body 2.225 50.665 PASS PASS PASS TDD PASS N/A
D 5250 10/24/2017 7308 EX3DV4 5250 Body 5.405 48.529 PASS PASS PASS OFDM N/A PASS
D 5600 10/24/2017 7308 EX3DV4 5600 Body 5.910 47.818 PASS PASS PASS OFDM N/A PASS
D 5750 10/24/2017 7308 EX3DV4 5750 Body 6.135 47.546 PASS PASS PASS OFDM N/A PASS
Table E-2
SAR System Validation Summary — 10g
SAR COND. PERM. CW VALIDATION MOD. VALIDATION
SYS;'EM FREQ. [MHZ] DATE PROBE SN |(PROBE TYPE| PROBE CAL. POINT ©) @) SENSITIVITY |_|ZR|’ECA>E{I|ETY |sPoBrc|;BoEpY 1M$pt|)5 DUTY FACTOR PAR
| 1750 3/12/2018 3287 ES3DV3 1750 Body 1.462 52.350 PASS PASS PASS N/A N/A N/A
J 1900 4/30/2018 3347 ES3DV3 1900 Body 1.529 53.419 PASS PASS PASS GMSK PASS N/A
K 2300 4/3/2018 3319 ES3DV3 2300 Body 1.871 51.575 PASS PASS PASS N/A N/A N/A
K 2450 4/3/2018 3319 ES3DV3 2450 Body 2.043 51.130 PASS PASS PASS OFDM/TDD PASS PASS
K 2600 4/3/2018 3319 ES3DV3 2600 Body 2.225 50.665 PASS PASS PASS TDD PASS N/A
D 5250 10/24/2017 7308 EX3DV4 5250 Body 5.405 48.529 PASS PASS PASS OFDM N/A PASS
D 5600 10/24/2017 7308 EX3DV4 5600 Body 5.910 47.818 PASS PASS PASS OFDM N/A PASS
D 5750 10/24/2017 7308 EX3DV4 5750 Body 6.135 47.546 PASS PASS PASS OFDM N/A 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: POWER REDUCTION VERIFICATION

Per the May 2017 TCBC Workshop Notes, demonstration of proper functioning of the power reduction
mechanisms is required to support the corresponding SAR configurations. The verification process was
divided into two parts: (1) evaluation of output power levels for individual or multiple triggering
mechanisms and (2) evaluation of the triggering distances for proximity-based sensors.

1.1 Power Verification Procedure

The power verification was performed according to the following procedure:

1. A base station simulator was used to establish a conducted RF connection and the output power was
monitored. The power measurements were confirmed to be within expected tolerances for all states
before and after a power reduction mechanism was triggered.

2. Step 1 was repeated for all relevant modes and frequency bands for the mechanism being investigated.

3. Steps1and 2 were repeated for all individual power reduction mechanisms and combinations thereof.
For the combination cases, one mechanism was switched to a ‘triggered’ state at a time; powers were
confirmed to be within tolerances after each additional mechanism was activated.

1.2 Distance Verification Procedure
The distance verification procedure was performed according to the following procedure:
1. A base station simulator was used to establish an RF connection and to monitor the power levels. The

device being tested was placed below the relevant section of the phantom with the relevant side or edge
of the device facing toward the phantom.

2. The device was moved toward and away from the phantom to determine the distance at which the
mechanism triggers and the output power is reduced, per KDB Publication 616217 D04v01r02 and FCC

Guidance. Each applicable test position was evaluated. The distances were confirmed to be the same or
larger (more conservative) than the minimum distances provided by the manufacturer.

3. Steps 1 and 2 were repeated for all relevant frequency bands.

4. Steps 1 through 3 were repeated for all distance-based power reduction mechanisms.

Reviewed by:
FCC ID: ASLSMN960U SAR EVALUATION REPORT )
Quality Manager
Test Dates: DUT Type: APPENDIX G:
05/07/18 - 06/11/18 Portable Handset Page 1 of 3

© 2018 PCTEST Engineering Laboratory, Inc. REV 20.05 M
11/15/2017



1.3 Main Antenna Verification Summary

Table G-1
Power Measurement Verification for Main Antenna

Conducted Power (dBm)
Mechanism(s) Mode/Band Un-triggered Mechanism #1 Mechanism #2
(Max) (Reduced) (Reduced)
Hotspot On GSM 1900 30.35 26.32
Hotspot On UMTS B4 24.92 19.76
Hotspot On UMTS B2 24.76 19.58
Hotspot On CDMABC1 24.82 19.65
Hotspot On LTE B4 24.46 20.04
Hotspot On LTE B66 25.08 20.2
Hotspot On LTE B2 24.3 19.11
Hotspot On LTE B25 24.26 19.3
Hotspot On LTE B30 Ant A 23.27 20.24
Hotspot On LTE B30 Ant B 22.73 19.78
Hotspot On LTE B7 Ant A 23.58 19.57
Hotspot On LTEB7 AntB 23.62 19.53
Hotspot On LTE B38 23.02 20.98
Hotspot On LTE B41 PC3 23.68 21.08
Hotspot On LTE B41 PC2 27.06 21.41
Grip GSM 1900 30.3 26.34
Grip UMTS B4 24.96 21.27
Grip UMTS B2 24.7 19.51
Grip CDMABC1 24.85 19.85
Grip LTE B4 24.64 21.04
Grip LTE B66 25.06 21.22
Grip LTE B2 24.31 19.55
Grip LTE B25 24.25 19.76
Grip LTE B30 Ant A 23.24 21.75
Grip LTE B30 AntB 22.77 21.26
Grip LTE B7 Ant A 23.57 20.11
Grip LTE B7 Ant B 23.63 20.19
Grip LTE B41 PC3 23.64 22.65
Grip LTE B41 PC2 27.11 22.9
Hotspot On, then Grip GSM 1900 30.31 26.38 26.39
Hotspot On, then Grip UMTS B4 24.95 19.7 19.73
Hotspot On, then Grip UMTS B2 24.8 19.6 19.61
Hotspot On, then Grip CDMA BC1 24.78 19.74 19.76
Hotspot On, then Grip LTE B4 24.63 20.1 20.08
Hotspot On, then Grip LTE B66 25.07 20.19 20.21
Hotspot On, then Grip LTE B2 24.17 19.27 19.28
Hotspot On, then Grip LTE B25 24.27 19.3 19.31
Hotspot On, then Grip LTE B30 Ant A 23.23 20.27 20.25
Hotspot On, then Grip LTE B30 Ant B 22.75 19.78 19.77
Hotspot On, then Grip LTE B7 Ant A 23.59 19.56 19.53
Hotspot On, then Grip LTE B7 Ant B 23.6 19.55 19.56
Hotspot On, then Grip LTE B41 PC3 23.66 21.06 21.11
Hotspot On, then Grip LTE B41 PC2 27.1 21.42 21.4
Grip, then Hotspot On GSM 1900 30.28 26.31 26.32
Grip, then Hotspot On UMTS B4 24.94 21.25 19.78
Grip, then Hotspot On UMTS B2 24.68 19.55 19.48
Grip, then Hotspot On CDMABC1 24.79 19.88 19.76
Grip, then Hotspot On LTE B4 24.68 21.03 20.03
Grip, then Hotspot On LTE B66 25.09 21.26 20.24
Grip, then Hotspot On LTE B2 24.22 19.16 19.14
Grip, then Hotspot On LTE B25 24.3 19.79 19.31
Grip, then Hotspot On LTE B30 Ant A 23.21 21.74 20.23
Grip, then Hotspot On LTE B30 Ant B 22.77 21.23 19.72
Grip, then Hotspot On LTE B7 Ant A 23.59 20.11 19.55
Grip, then Hotspot On LTE B7 Ant B 23.62 20.8 19.57
Grip, then Hotspot On LTE B41 PC3 23.64 22.55 21.16
Grip, then Hotspot On LTE B41 PC2 27.09 22.9 21.4
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Table G-2

Distance Measurement Verification for Main Antenna

. . Distance Measurements (mm) .
Mechanism(s) Test Condition Band - - Distance per Manufactu
Moving Toward Moving Away
Grip Phablet - Back Side Mid 11 15 8
Grip Phablet - Back Side High 11 14 8
Grip Phablet - Front Side Mid 9 10 6
Grip Phablet - Front Side High 9 10 6
Grip Phablet - Bottom Edge Mid 12 15 11
Grip Phablet - Bottom Edge High 12 14 11

Note: Mid band refers to: CDOMA BC1, GSM1900, UMTS B2/4, LTE B2/4/25/66;

High band refers to: LTE B7/30 Ant A & Ant B/LTE B41 PC2 & PC3.

1.4  WIFI Verification Summary

Table G-3
Power Measurement Verification WIFI
Conducted Power (dBm)
Mechanism(s) Mode/Band Un-triggered Mechanism #1
(Max) (Reduced)
Held-to-Ear 802.11b 19.04 15.02
Held-to-Ear 802.11g 16.58 15.1
Held-to-Ear 802.11n (2.4GHz) 16.71 15.45
Held-to-Ear 802.11a 16.97 11.6
Held-to-Ear 802.11n (5GHz, 20MHz BW) 17.04 11.58
Held-to-Ear 802.11ac (20MHz BW) 17.01 11.76
Held-to-Ear 802.11n (5GHz, 40MHz BW) 15.8 11.5
Held-to-Ear 802.11ac (40MHz BW) 15.01 11.67
Held-to-Ear 802.11ac (80MHz BW) 15.07 11.6

Table G-4

Distance Measurement Verification for WIFI

Distance Measurements (mm)
X . Minimum Distance per
Mechanism(s) Test Condition Band . .
Moving Toward Moving Away Manufacturer (mm)
Held-to-Ear Head - Right Cheek 2.4GHz 55 71 50
Held-to-Ear Head - Right Cheek 5GHz 59 74 50
Held-to-Ear Head - Left Cheek 2.4GHz 52 65 50
Held-to-Ear Head - Left Cheek 5GHz 52 71 50
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APPENDIX H: DOWNLINK LTE CA RF CONDUCTED POWERS

1.1 LTE Downlink Only Carrier Aggregation Test Reduction Methodology

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number of component carriers (CCs) supported by the product implementation. Per April 2018 TCBC Workshop
Notes, the following test reduction methodology was applied to determine the combinations required for
conducted power measurements.

LTE DLCA Test Reduction Methodology:

o The supported combinations were arranged by the number of component carriers in columns.

e Any limitations on the PCC or SCC for each combination were identified alongside the combination (e.g.
CA_2A-2A-4A-12A, but B12 can only be configured as a SCC).

¢ Power measurements were performed for "supersets" (LTE CA combinations with multiple components
carriers) and any "subsets" (LTE CA combinations with fewer component carriers) that were not
completely covered by the supersets.

¢ Only subsets that have the exact same components as a superset were excluded for measurement.

o When there were certain restrictions on component carriers that existed in the superset that were not
applied for the subset, the subset configuration was additionally evaluated.

e Both inter-band and intra-band downlink carrier aggregation scenarios were considered.

e Downlink CA combinations for SISO and 4x4 Downlink MIMO operations were measured independently,

per May 2017 TCBC Workshop notes.

Table 1 — Example of Exclusion Table for SISO Configurations

s e ]
101520
==
=
>
Table 2 — Example of Exclusion Table for 4x4 Downlink MIMO Configurations
- e E_@ - P
2cC #M2_[CA_[24]-24 5,10,15,20 5,10,15,20 3CC #M1 3CC#M2__[CA _[2A]-2A-5A 5,10,15,20 | 5,10,15,20 5,10 No [4CC #M2 [CA_2A-5B-[66A] 5,10,15,20 5,10 5,10 5,10,15,20 No
[2CC #M3 | CA_[2A]-[2A] 5,10, 15,20 5,10,15,20 No 3CC#M3  [CA [2A]-2A-12A 5,10,15,20 | 5,10,15,20 510 No 4CC #M3 |CA_[2A])-5A-668 5,10, 15,20 510 510,15 5,10, 15 [No
2CC #M4_|CA_[2A]-4A (2) 5,10, 15,20 5,10, 15,20 3CC #M1 3cC#M4  [CA [2A]-2A-13A 5,10,15,20 | 5,10,15,20 10 No 4CC #M4 |CA 2A-5A-[668] 5,10,15,20 510 5,10,15 5,10,15 [No
CC #M: [CA_[2A]-[4A] (2) 5,10, 15,20 5,10, 15,20 No 3CC#MS  [CA_[2A]-2A-30A. 5,10,15,20 | 5,10,15,20 5,10 No 4CC #M5_|CA_[2A]-5A-66C 5,10,15,20 5,10 5,10,15,20 | 5,10,15,20 No
CC#M6 _|CA_[2A]-51 5,10,15,20 5,10 laccams 3cC#M6 A (2C)-66A 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No [acc a6 [ca_2a-5A-[66C) 5,10,15,20 5,10 5,10,15,20 | 5,10,15,20 [No
CCiME_|CA [2A] 134 5,10,15,20 10 ’Ecwu 3cC M8 _[cA_[2C]-(66A] 5,10,15,20 | 5,10,15,20 | 510,15,20 No
CC HMS [CA_[2A]-17A 3 5, 1€ No 3CC#M9  [CA_[2A]-2A-66A 5,10,15,20 | 5,10,15,20 | 5,10, 15,20 No
2cC w10 [ca_[24)-294 (2) ,10,15, 3 8295CCOnly _|3CCAM1Z 3cC#M10 [cA 2A-2a-[66A] | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
2cc il [ca [2A)-308 10,15, 3 3cCams 3CCaM11 [CA [PAI2A-71A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
[2CC #M12_|CA_[2A]-66A (2) 5, 1 4cC #M1 3CC #M12 [CA_[2A]-4A-29A. 5,10,15,20 | 5,10,15,20 5,10 B29 SCC Onl No
[2ccumi3 [ca_aniesa] 2) 10,15, 5,10,15,20 Jaccamz 3cC#M13_[CA (24 4A71A_| 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
[2cc mia [ca 2a)-[664] (2) X 5,10,15,20 No 3CCAM14_[CA [24]56 5,10,15,20 5,10 5,10 [acc amy
[2ccamas ca_(2a)-71a 10,15, 5,10,15,20 [3cc ami1 3CC#MIS [CA [2A-5A-66A | 5,10,15,20 5,10 5,10,15,20 No
IE M16 |CA 5A-{66A] 5,16 5,10,15, Pc_c 16 3cc#mie |ca 2a5a(66A] | 5,10,15,20 5,10 5,10,15,20 No
CcC. 17_|CA_12A-(66A] (4) 5,1 5,10,15,20 3CC #M17 3CC#M17 [CA 2A-12A-[66A] | 5,10,15,20 5,10 5,10,15,20 No.
CC #M21 |CA_[66C] 5,10, 15,20 5,10,15,20 |4CC #M6 3CC #M21 [CA [2A]-668 5,10,15,20 5,10,15 510,15 |4CC #M3
[2CC #M22 |CA_[66A]-66A 5,10, 15,20 5,10,15,20 3CC #M28. 3CC#M22 |CA 2A-[66B] 5,10,15,20 5,10,15 5,10,15 |4CC #M4.
[2CC #M23 |CA_[66A)-(66A] 5,10,15,20 5,10,15,20 No 3cC #M23_[CA [2A]-(668] 5,10,15,20 5,10,15 5,10,15 No
[3cCam25_[cA_2A-(66C] 5,10,15,20 | 5,10,15,20 | 5,10,15,20 acc ame
3CC #M26 [CA_[2A]-[66C] 5,10,15,20 | 5,10,15,20 | 5,10, 15,20 No
3CC#M28 [CA 2A-[66A]-66A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
3CC #M29_[CA [2A]-66A-71A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No

Note: [CC] indicates component carrier with 4x4 DL MIMO antenna configuration
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1.2 LTE Downlink Only Carrier Aggregation Test Selection and Setup

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number component carriers (CCs) supported by the product implementation. For those configurations required by
April 2018 TCBC Workshop Notes, conducted power measurements with LTE Carrier Aggregation (CA) (downlink
only) active are made in accordance to KDB Publication 941225 D05Av01r02. The RRC connection is only
handled by one cell, the primary component carrier (PCC) for downlink and uplink communications. After making
a data connection to the PCC, the UE device adds secondary component carrier(s) (SCC) on the downlink only.
All uplink communications and acknowledgements remain identical to specifications when downlink carrier
aggregation is inactive on the PCC. Additional conducted output powers are measured with the downlink carrier
aggregation 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.

Per FCC KDB Publication 941225 D05Av01r02, no SAR measurements are required for carrier aggregation
configurations when the average output power with downlink only carrier aggregation active is not more than 0.25
dB higher than the average output power with downlink only carrier aggregation inactive.

General PCC and SCC configuration selection procedure

- PCC uplink channel, channel bandwidth, modulation and RB configurations were selected based on
section C)3)b)ii) of KBD 941225 D05 V01r02. The downlink PCC channel was paired with the
selected PCC uplink channel according to normal configurations without carrier aggregation.

- To maximize aggregated bandwidth, highest channel bandwidth available for that CA combination
was selected for SCC. For inter-band CA, the SCC downlink channels were selected near the middle
of their transmission bands. For contiguous intra-band CA, the downlink channel spacing between the
component carriers was set to multiple of 300 kHz less than the nominal channel spacing defined in
section 5.4.1A of 3GPP TS 36.521. For non-contiguous intra-band CA, the downlink channel spacing
between the component carriers was set to be larger than the nominal channel spacing and provided
maximum separation between the component carriers.

- All selected PCC and SCC(s) remained fully within the uplink/downlink transmission band of the
respective component carrier.

- When a device supports LTE capabilities with overlapping transmission frequency ranges, the
standalone powers from the band with a larger transmission frequency range can be used to select
measurement configurations for the band with the fully covered transmission frequency range.

Base Station
Simulator

A

Wireless Device

A\ 4

A 4

Figure 1
SISO CA Power Measurement Setup

Figure 2
4x4 DL MIMO CA Power Measurement Setup
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1.3 SISO Downlink Carrier Aggregation RF Conducted Powers

1.3.1

LTE Band 12 as PCC

Table 1
Maximum Output Powers

pPcc scc1 Scc2 Power
LTE Tx.Power LTE Single
o PCCBW PCC (UL) PCCUL# | PCCULRB | PCC(DL) |PCC (DL) Freq. SCCBW | scc(pL) scc (L) SCCBW | scc(pL) scc (pL) with DL CA >
Combhatch PecBand | g | PECULCh | e by | MO RB Offset Channel [MHz] sccBand | i | channel | freq. vz | S€®2™ | Mz | channel | Freq.(MHzl | Enabled ,,::,:‘,e(;;:‘,
(dBm)
CA_2A-12A(1) LTE B12 10 23095 707.5 QPSK. 1 o 5095 737.5 LTE B2 20 900 1960 - - - - 24.71 24.64
CA_4A-12A(2) LTE B12 10 23095 707.5 QPSK 1 ] 5095 737.5 LTE B4 20 2175 2132.5 - - - 24.67 24.64
CA_12A-25A LTEB12 10 23095 707.5 QPSK 1 [ 5095 737.5 LTE B25 20 8365 1962.5 - - - - 24.66 24.64
CA_12A-66A (1) LTE B12 10 23095 707.5 QPSK 1 0 5095 737.5 LTE B66 20 66786 2145 - - - 24.68 24.64
— —
CA_2A-2A-12A LTE B12 10 23095 707.5 QPSK 1 o 5095 737.5 LTE B2 20 900 1960 LTE B2 20 700 1940 24.78 24.64
CA_2A-4A-12A LTE B12 10 23095 707.5 QPSK 1 0 5095 737.5 LTE B2 20 900 1960 LTE B4 20 2175 21325 24.79 24.64
CA_2A-7A-12A LTE B12 10 23095 707.5 QPSK 1 0 5095 737.5 LTE B2 20 900 1960 LTE B7 20 3100 2655 24.62 24.64
CA_2A-128 LTE B12 5 23035 7015 QPSK. 1 24 5035 7315 LTE B12 10 5107 738.7 LTE B2 20 900 1960 24.66 24.55
CA_2A-12A-30A LTE B12 10 23095 707.5 QPSK 1 o 5095 737.5 LTE B2 20 900 1960 LTE B30 10 9820 2355 24.40 24.64
CA_2A-12A-66A LTE B12 10 23095 707.5 QPSK 1 0 5095 737.5 LTE B2 20 900 1960 LTE B66 20 66786 2145 24.76 24.64
CA_4A-4A-12A LTEB12 10 23095 707.5 QPSK. 1 ] 5095 737.5 LTE B4 20 2175 2132.5 LTE B4 10 2350 2150 24.80 24.64
CA_4A-128 LTEB12 5 23035 7015 QPSK. 1 24 5035 7315 LTE B12 10 5107 738.7 LTE B4 20 2175 2132.5 24.64 24.55
CA_12A-66C LTEB12 10 23095 707.5 QPSK 1 [ 5095 737.5 LTE B66 20 66786 2145 LTE B66 20 66984 2164.8 24.79 24.64
CA_12A-66A-66A LTE B12 10 23095 707.5 QPSK. 1 0 5095 737.5 LTE B66 20 66786 2145 LTE B66 20 67236 2190 24.81 24.64
PCC scc1 Power
LTE Tx.Power LTE Single
1
PCCBW PCC (UL] PCCUL# | PCCULRB [ PCC(DL) |PCC (DL)Freq. SCCBW | SCC (DL sCC (DL with DL CA
Combination PCC Band PCC (UL) Ch. (Ut Mod. (& (A= SCC Band (oL) (B Carrier Tx
[MHz] Freq. [MHz] RB Offset Channel [MHz] [MHz] Channel Freq. [MHz] Enabled
Power (dBm)
(dBm)
CA_2A-17A LTE B17 10 23790 710 QPsK 1 0 5790 740 LTE B2 10 900 1960 24.65 24.64
Maximum Output Powers
3 scc1 scc2 sccs Power
EEd —
pPCCBW Pec(uL) PCCUL# | PCCULRB PCC(DL) |PCC (DL) Freq.| SCCBW. scc (L) scc (L) SCCBW scc (L) scc (L) SCCBW SCC(DL) |SCC (DL) Freq. [ with DL CA
Combination Fecsend | g (PN prq ey | % | T ha | ottt | channel |tk | P | ) | cnamnel | rea. | SO | ) | channel | fea. ) [ SN | i) | channel | (Ml | Enablea | TR
(dBm)
Ch_ZAAATIA LTe 613 10 23230 782 apsk 1 25 5230 751 LTe 62 20 900 190 | tTeea | 20 2175 21325 P 25,16 2511
EXTETSE e 13 10 23230 782 apsk 1 55 5230 751 LT B4 20 2175 51325 | tress | 10 5350 3150 35,14 5.1
— e e = —

‘Ch.2A-2A 138664 Te 813 0 23230 782 QK T %5 5230 751 e 82 20 500 1960 | LEBZ |20 700 190 | LTESGE | 20 6786 2105 2510 2511
CA_2A-13A-668 LTE B13 10 23230 782 QPsk. 1 25 5230 751 LTE B2 20 900 1960 LTE B66 15 66786 2145 LTE B66 5 66879 21543 25.11 2511
Ch_2A-13A66C LT 613 10 23230 782 apsk 1 25 5230 751 L7 62 20 900 1960 | Ltesse | 20 66786 2145 | Ltesss | 20 66084 21608 25.09 25.11

CA_2A-13A-66A-66A LTEB13 10 23230 782 QPsK. 1 25 5230 751 LTE B2 20 900 1960 LTE B66 20 66786 2145 LTE B66 20 67236 2190 25.12 25.11

= scc1 scc2 Power
e Tepower [
PCC BW PCC (UL) PCCUL# | PCCULRB | PCC(DL) |PCC (DL) Freq. SCCBW | scc(pL) SCC (DL) SCCBW | scc(pL) scc (DL) with DL CA
Contbater PecBand | g | PECULCh | by | MO RB Offset Channel [MHz] sccBand | kel | channel | Freq. Mzl | 52" | Mz | channel | Freq. (MHzl |  Enabled P:;T(;;:‘)
(dBm)
p—
CA_2A-2A-71A LTEB71 15 133297 680.5 QPSK 1 36 68761 634.5 LTE B2 20 900 1960 LTE B2 20 700 1940 25.10 25.06
CA_2A-4A-71A LTE B71 15 133297 680.5 QPSK 1 36 68761 634.5 LTE B2 20 900 1960 LTE B4 20 2175 2132.5 25.09 25.06
CA_2A-66A-71A LTEB71 15 133297 680.5 QPSK 1 36 68761 634.5 LTE B2 20 900 1960 LTE B66 20 66786 2145 25.09 25.06
CA_4A-4A-71A LTE B71 15 133297 680.5 QPSK 1 36 68761 634.5 LTE B4 20 2175 21325 LTE B4 10 2350 2150 25.11 25.06
CA_66C-71A LTEB71 15 133297 680.5 QPSK 1 36 68761 634.5 LTE B66 20 66786 2145 LTE B66 20 66984 2164.8 25.08 25.06
CA_66A-66A-71A LTEB71 15 133297 680.5 QPSK 1 36 68761 634.5 LTE B66 20 66786 2145 LTE B66 20 67236 2190 25.10 25.06
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LTE Band 5 as PCC

Table 5
Maximum Output Powers

=3 oo oo Fe) S e
pecw pec(ut) pecuts | pccuLre | oy [pec (o) frea. sccew | sccioy | scc(on sccew | scc(oy | scc(or) sccew | scc(oy) [scc(ou) req sccew | scc(oy | scc(on) Smoven, | UTesnge
Combination peceand [MHz] LT Freq. [MHz] L= RB Offset Channel [MHz] Secgand [MHz] Channel | Freq. [MHz] sccgand [MHz] Channel Freq. [MHz] S [MHz] Channel [MHz] et [MHz] Channel | Freq. [MHz] Enabled p:::ir(q:“)
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Chon s 6o ews | 20525 s | 1 225 irew 00 | w0 | ew | 2 700 0 | s S 7
TRTVINTS ees | 20525 s |1 2025 e so0 | im0 | uress | 20 | s PO T : : : : 208 .
Ch o anshs0n wrews | 20525 s | 1 2525 e 500 % 2175 0 | om0 - - - s |
FRTTETYTY tress | 20525 T Y 225 e s00 i ss20 20| e : : 205 I
G ansnsss wrees | 20525 e | 1 2525 ires 500 Garas s | e - - 206 .
A anshesc e I 20525 s |1 5 e 500 Gerse ) - : : - 7 .
Chon shcon e e f 20525 s | 1 2525 ires r coras o236 mn 7
ENTENYTIN i i 20525 o | 20 e se20 sorsc o256 - - - - 155 D
O anse someon e T os2s o1 o Tress g7 S o [T T TR T ) n
A an b ox 6 e i 20525 o | 1 2525 e 2153 o0 soras iresse | 20 | o | 210 070 1
FXETY ey e [0 | owns Y s 53 T W 57 W B T BT 255 T esss T 20 | oorms reses |20 | erse | 7m0 | e [ s
Table 6
Maximum Output Powers
PCC Scc1 Scc2 Power
LTE TxPower | e gingle
Combination PCC Band pccBwW PCC (UL) Ch. PCC (UL) Mod. PCCUL# [ PCCULRB PCC(DL) |PCC (DL) Freq.| scc Band sccBw scc(pL) scc (pL) scC Band SCCBW scc (o) scc(pL) ‘with DL CA e
[MHz] Freq. [MHz] RB Offset Channel [MHz] [MHz] Channel Freq. [MHz] [MHz] Channel Freq. [MHz] Enabled
Power (dBm)
(dBm)
CA_25A-26A LTE B26 15 26865 8315 QPSK. 1 [ 8865 876.5 LTE B25 20 8365 1962.5 - - - - 24.87 24.80
CA _26A-41A LTE B26 15 26865 831.5 QPSK 1 0 8865 876.5 LTE B41 20 40620 2593 - - - - 24.82 24.80
— — — =
‘ CA_25A-25A-26A LTE B26 3 26865 8315 QPSK 1 7 8865 876.5 LTE B25 20 8365 1962.5 LTE B25 20 8590 1985 24.85 24.75
‘ CA_26A-41C LTE B26 15 26865 8315 QPSK. 1 0 8865 876.5 LTE B41 20 40620 2593 LTE B41 20 40422 2573.2 24.76 24.80
Table 7
Maximum Output Powers
PCC scc1 scc2 CC3 Power
wy o |pecoy oy o) o) o o [sccioumen | wmorcn | LTESnde
. PCCBW PCC (UL) PCCUL# | PCCULRB PCC(DL) |PCC (DL) Freq. | SCCBW. scc (o) scc (o) SCCBW. scc (ol scc (o) SCCBW. scc (o) SCC (DL) Freq. | with DL CA .
Combination Pecoand | Sy [PCONN g | MO | Re | offset | channel | el | SC®™ | gl | channel | Fre. el [ 5% | vk | channel | Fre. il | 5% | Mkl | channel | wwal Enabled | CMer T
(dBm) Power (dBm)
CA_4A-12A(2) LTE B4 20 20050 1720 QPSK. 1 0 2050 2120 LTEB12 10 5095 7375 - - - - - - - - 2427 24.24
EXTET ) 10 20000 s | o | 1 5 2000 51 ey | 1 5790 70 - - - - - - - - 2011 2008
ENTeTETY Teon 2 20050 PR T I 0 2050 7120 s % %0 1060 | eS| 10 5055 775 B B 5 B 2026 T
A oAAIIA Tesa 2% 20050 FEZ T o 2050 2120 e % 500 1960 | tresis |10 5230 751 - - - - 2026 2000
A oAaATIA ) 2 20050 20 | aps | 1 o 2050 210 s 2% 900 1960 | tresn |20 saze1 G345 - - - - 2436 2400
CA_4A-4A-7A (1) LTEB4. 20 20050 1720 QPSK. 1 0 2050 2120 LTE B4 20 2300 2145 LTE B7. 20 3100 2655 - - - - 24.14 24.24
A anaAToA TTesa 2 20050 120 [ aps |1 o 2050 2120 Tesa % 230 Sus [ uess |10 5095 7315 - - - - 2428 2000
CAanan1in resa 2 20050 20 | aes | 1 o 2050 2120 Tesa 2 2300 Sus [ e | 10 5230 751 - - - - 2023 2400
CAanaAI9A TEsa 20 20050 20| b |1 o 2050 210 Esa 20 2300 5us [ uees |10 o715 7225 5 8 5 8 221 2000
A aAIATIA Tesa 2% 20050 120 | e | 1 o 2050 2120 Tesa % 2300 Sus [ es |0 Ga761 6305 - - - - 2025 2020
Chan 128 Tess % 20050 720 | opsc | 1 5 5050 5120 esn 5 5005 7375 | res | s So17 7327 - - - - 2427 2420
- — — -
Chan o anoh Teon % 20050 PR T 5 200 710 s % %0 Teo | Ueer |20 7% T | e |10 750 Sats e e
CA_2A-2A-4A-12A LTEB4. 20 20050 1720 QPSK. 1 0 2050 2120 LTE B2 20 900 1960 LTE B2 20 700 1940 LTE B12 10 5095 7315 24.23 24.24
Ch 2 anansh Tresa 2 20050 120 | e | 1 o 2050 2120 e sa 2% 230 Sus [ tem | 20 500 1960 | Lress | 10 255 5515 2027 2020
Ch oA aA5A 30 ) 2 20050 20 | aps | 1 o 2050 210 s 2 90 1960 | 1ems |10 255 ss1s | esso | 10 5820 2355 2000 2400
CA_2A-4A-7C LTE B4 20 20050 1720 QPSK. 1 0 2050 2120 LTE B2 20 900 1960 LTE B7. 20 3100 2655 LTEB7. 20 2902 2635.2 24.48 24.24
A A AATATE TTesa 2% 20050 20 o | 1 o 2050 2120 ee 20 500 160 | treer |20 5100 2055 | s |2 2850 260 241 202
A onaATA LA ress 2 20050 0 | o | 1 o 2050 2120 es2 2 900 960 | uem | 2 3100 25 | tesw | 10 5035 7375 2046 2420
CA_2A-4A-128 LTEB4. 20 20050 1720 QPSK. 1 0 2050 2120 LTE B2 20 900 1960 LTE B12 5 5095 7375 LTE B12 5 5047 7327 24.23 24.24
Ch 2a4A12A 300 tresa 2 20050 120 | ek | 1 o 2050 2120 res2 2% 500 1960 | s | 10 5005 7375 | tesn | 10 9820 2355 2399 2020
CA2n4A29A 300 ) 2 20050 20 | aps | 1 o 2050 210 s 2% 500 1960 | ttemze | 10 o715 7225 | esno | 10 o820 2355 2000 2400
Table 8
Reduced Output Powers — Hotspot Mode Active
PCC scc1 scc2 CC3 Power
wy o |pecioy oy oy oy o o [sccourm | wiocn | LTESnde
- pecaw pec (U pecuus | pecuLrs | pec(on |pec oy Frea, sccaw | scc(oy | sccou sccaw | sccioy | scc(ou sccow | scc(oy [scc(ouFrea.| withbLca c
ComEnation) PecBand | gy | PN | g g | MO RB Offset | Channel ara | 5B ) | channel | Freq. vkal [ SC%™ | “mial | channel | freq. (MHal | SB*™ | Mz | channel [MHz] Enabled P::"e':’(::;)
(dBm)
CA_4A12A(2) TEBa 20 20050 1720 160AM 1 o 2050 2120 TEB12 10 5095 = = = B = = B = 2098 21.00
Chan 17 res 10 20000 11| seaw | 1 o 2000 515 ey | 1 5790 - - - - - - - 2100 2099
Al —
CA_2A-4A-12A LTEB4. 20 20050 1720 160AM 1 0 2050 2120 LTE B2 20 900 LTE B12. 10 5095 - - - - 20.96 21.00
ENTeTeT TTesa 2% 20050 120 | teow | 1 o 2050 2120 s 2% 500 s |10 5230 - - - - 2096 2100
A AATIA ) 2 20050 120 | 1sow | 1 o 2050 210 es 2% 90 mesn |2 sa761 - - - - 2097 2100
CA_4A-4A-7A (1) LTE B4 20 20050 1720 160AM 1 0 2050 2120 LTE B4 20 2300 LTE B7 20 3100 - 20.89 21.00
A anaAToA TTesa 20 20050 20 |0 | 1 o 2050 2120 Tesa % 230 es |10 5055 - - - - 2099 2100
cAanan1in Tess 2% 20050 20 | eow | 1 o 2050 2120 ress % 2300 qess | 10 5230 - - - - 2100 2100
CA_4A-4A-29A LTEB4. 20 20050 1720 160AM. 1 0 2050 2120 LTE B4 20 2300 LTE B29. 10 9715 - - - - 21.00 21.00
A aAIATIA Tesa 2% 20050 120 | teow | 1 o 2050 2120 Tesa 2% 2300 tesn |2 Ga761 - - - - 2098 2100
han s s 20 20050 20| eaw |1 5 2050 5120 s 5 5055 Geen | s Soa7 5 8 5 8 2099 5100
— A —
[ENTETYTEY Teon % 20050 20| oo |t 5 2050 7120 o % %0 Teor |20 7% Tew 10 2o Sars 2055 2100
CA_2A-2A-4A-12A LTE B4 20 20050 1720 160AM. 1 0 2050 2120 LTE B2 20 900 LTE B2 20 700 LTE B12 10 5095 7375 21.00 21.00
Chananarsh Tess 2 20050 120 | saw | 1 o 2050 2120 Tesa 2 2300 tes2 | 20 500 ess | 10 255 5315 2100 2100
[TETETETETY ) 20 20050 20| tsow | 1 o 2050 210 s 20 0 Tess |10 2525 TEsw0 |10 5820 2355 2076 3100
A o aa7C Tesa 2% 20050 120 | teaw | 1 o 2050 2120 e s 2% 500 esr |20 5100 ey |2 2002 2635 208 2100
A InanTATR Tess % 20050 120 [ sow | 1 o 2050 210 e 2% 0 Tesr |20 5100 e |2 2850 2630 2088 2100
CAonaATA A e 2% 20050 20 | teaw | 1 o 2050 2120 es2 20 900 tewr | 20 3100 esw [ 10 s035 7375 2001 2100
A 2aan1s TTesa 20 20050 720 w0 | 1 o 2050 2120 ee 20 500 esz | s s095 e | s s047 7327 2098 2100
Ch_an-4n-120300 tTess 2 20050 120 | teaw | 1 o 2050 2120 es 2 900 tes | 10 5005 s | 10 9820 2355 2075 2100
A aA4A29AION ) 2 20050 720 | eaw | 1 o 2050 210 e 2 0 ee |10 o715 ess |10 9820 2355 207 3100
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Table 9

Reduced Output Powers — Grip Sensor Active

pec sccz cc3 Power
e power [
" PCC B\ PCC (UL) PCCUL# | PCCULRB PCC (DL) SCCBW. scc (L) scc (L) SCCBW scc (oL) scc (L) sccBw SCC(DL) |SCC (DL) Freq. | with DLCA
@i pecBand | Gy [PECUUCh v | MO RB Offset | Channel [MHz) sccBand | i) | channel | Freq. bzl | 5% | Mz | Channel | Freq. vz | S | bz | channel MHz) Enabled Pc"'"(;;‘")
(dom) | PO
CA_4A-12A (2) LTEB4. 15 20300 1745 16QAM. 1 0 2300 2145 LTE B12 10 5095 7375 - - - - - - - 21.99 21.93
Ch_sn17 L1 B2 10 20300 1725 | to0am | 1 o 3300 J125 L1 817 10 5790 720 - - - g - - g 2188 2183
— — — e
Ch_2A-aA 12 LT B4 15 20300 1745 | d60AM | 1 0 2300 2185 LTeB2 20 500 190 | LTEsw2 | 10 5095 7375 5 5 2 5 22.00 2193
CA_2A-4A-13A LTEB4. 15 20300 1745 160AM 1 0 2300 2145 LTE B2 20 900 1960 LTE B13 10 5230 751 - 22.00 21.93
CAA4ATIA s 15 20300 a5 | teaam |1 0 2300 215 s 2 %00 190 | teen |20 Ga761 s = = = = 2198 2193
Ch_an-an7A (1) LTeBs 15 20300 1725 | teoam | 1 o 2300 2105 LTeBe 20 2050 220 | ureer | 20 3100 2655 - B - - 2196 2193
CA_4A-4A-12A LTEB4. 15 20300 1745 160AM. 1 0 2300 2145 LTE B4 20 2050 2120 LTE B12. 10 5095 7375 - - - - 2198 21.93
A aAeA13A e Ba 15 20300 1725 | teaam | 1 o 2300 215 e Be 20 2050 10 | uess | 10 5230 751 - - - - 200 2193
CA_aAaA29A TEBY 15 20300 25| te0am | 1 0 2300 2185 LTeBs 20 2050 220 | uees | 10 715 7225 2 2 = 2 2197 2193
CA_4A-4A-71A LTEB4. 15 20300 1745 160AM 1 0 2300 2145 LTE B4 20 2050 2120 LTE B71 20 68761 634.5 - 22.00 21.93
Ch_sn128 e 15 20300 P TV Y o 2300 2125 (RS B 5055 7375 | reez |5 S047 7327 = 5 5 5 2198 3193
— L —
Ch_2A 24 5A [Tt B4 15 20300 a5 | d6aAM | T 0 2300 2105 e B2 20 500 1960 | UTEB2 | 20 700 1900 | LTEBs | 10 2525 [ 2200 2193
CA_2A-2AaA 1R TeBs 15 20300 FZER T Y 0 2300 2105 eB2 20 900 190 | sz |20 700 1900 | ez | 10 5095 737.5 2197 21.93
CA_2A-4A-4A-5A LTE B4 15 20300 1745 160AM 1 0 2300 2145 LTE B4 20 2050 2120 LTE B2 20 900 1960 LTEBS. 10 2525 8815 2198 21.93
Ch_2AaASAIOR Esa 15 20300 P R Y 0 2300 215 e 2 %0 190 | uees |10 2525 w15 | itees0 | 10 9820 2355 22,00 2193
Ch_2A-4A7C e Bs 15 20300 175 | teaam | 1 o 2300 2105 Le B2 20 900 1960 | ter | 20 3100 2655 | Lreer | 20 2902 2635.2 2197 2193
CA_2A-4A-TA-7TA LTEB4. 15 20300 1745 16QAM. 1 0 2300 2145 LTE B2 20 900 1960 LTE B7. 20 3100 2655 LTEB7. 20 2850 2630 21.99 21.93
CA 2A-aATA12A UTeBs 15 20300 1725 | te0am | 1 o 2300 215 LeB2 20 900 1960 | tes | 20 3100 2655 | tEs2 | 10 s095 731.5 2194 2193
ChA_2nan128 TeBa 15 20300 175 [ seoam | 1 0 2300 2105 eB2 20 900 190 | ttesz |5 5095 7375 | weez |5 S047 7327 2198 21.93
CA_2A-4A-12A-30A LTE B4 15 20300 1745 160AM 1 0 2300 2145 LTE B2 20 900 1960 LTE B12 10 5095 7375 LTE B30 10 9820 2355 21.98 21.93
A 2A4A29A30A Tesa 15 20300 a5 | seaw |1 0 2300 215 e 2 00 1960 | wreeso | 10 o715 7225 | wrees0 | 10 9820 2355 2196 2193
Maximum Output Powers
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Ao GeATIA tesss |20 [ w2on | w0 | opx [ 1 0 ses3 | 220 | e | 500 100 | wrenri | 20 | earer | eaas 2028 2
ch_anssc itesse | 20 | awon | w0 | ax | o sesss | a0 | ureses | 20 | e | aiss | e | 1 s095 735 - - - 2028 202
_1an son6en Uesss |20 | w0 | 1m0 | o [ 1 o ses3s | 210 | (reses | 20 | e | a0 | urewnz | 10 S095 715 5 5 5 5 5 5 5 5 2026 20
ch_oop s | 20 | amon | w0 | ok | 1 o ses3s | 220 | itesss | 20 | eerss | s | remes | 20 | ees2 | ousos 2027 2020
Ch_con6eC Tesss |20 | smaom | amo | e | 1 o ses36 | 2120 | iteses |20 | em 21702 | wTesse |20 | erass | 10 B & 5 5 5 5 & 2028 FET)
coc71 e e w02 | 0 | s | sess | a0 | Lreoss oo | aims | ueen e | eus - - - - 2027 2
G con soATIA TeBss 120 | w0 | ops [ 1 ses36 | 210 | wTees G236 [ 2130 [ wreen eare1 | o345 5 5 5 5 5 5 5 2028 20
C coc oo e e FEFTZI IV T Gesss | 20 | uresss s | aise | e 23 | 210 , e , . R )
EeTSTETy e Bt FESTIZI U T S |20 | ce 500 Tow | L6 7% T | s || = s T2 e
FETeTY e ass FEFT7 0 7 T ses3s | a0 | irem s00 1560 | L 700 1900 | ireez |10 | sos s = 5 5 & 2429 2020
ESTEeeTy Uesss | 20 | waon | w0 | s | 1 o sess | a0 | uem | 300 1060 | Liess | 2 700 10 | Lreess | i 5230 751 - - - - 2028 2020
EXTETN Y Y tesse |20 | won | w0 | opx [ 1 o ses36 | 20 | wreses | 20 | 36 | w0 | iremr | 500 P T 700 fog - - - s 2025 peT)
CA o s 30866 itesse | 20 | awon | w0 | ok | 1 o G | a0 | em | 2 500 1os0 | Lress | i 2525 ssis | ireeso | 1 5820 2355 - 5 5 pET] 2020
G ansnoen tremss |15 | wsaor | izizs | e |3 o sesi | aizs | tremes | 5 | & 3168 | uews | o 00 ¥ trees | 2525 s 5 5 5 g 228 F%T)
esse | 20 | waon | w0 | o | 1 o o5 | 20 | Leses | 20 | eoss | aiws | i | x 500 trews | 2525 w15 - - - 227 220
remss |20 | smon | am0 | apc | o ses36 |10 | itemes | o0 | 3 | o0 | irem | 500 rees | 3525 S & 5 5 & 2430 2020
tesse | 20 | w0 | im0 | ws | o oess | a0 | em | s00 1000 | e | 10 S005 oo | 10 | omo 2355 - - 2001 2020
[ireses [ 20 [ w2 | w0 [ o [ 1 o ses3s | 210 | wreses | 20 | o3 | oo [ tem | 2o 00 ez |10 | 5o 15 5 5 5 5 2028 2
ttesss | 55 | awow | inis | ok | o Gesii | 175 | Ueses | 5 | eseor | 2168 | Ltem | 2 500 e | 10 | sao 751 207 202
tremss |20 | wson | w0 | s |1 o sests | 210 | wremes | 20 | esraa | armvs | tems | a0 500 teen |10 | sao 751 5 5 5 H 2029 %)
esse | 20 | o | w0 | o | 1 o ss3s | a0 | treses | 20 | oms% | aw | e | 2 300 e | 10 | sao 751 - - 232 220
¥ messs |20 [ aon | w0 | ok [ 1 o ses3 | a0 | e | 0 | s e [ wems | 10 s s |10 | sao 235 5 5 2006 peT)
Ca s 20n-conon tesss | 20 | w0 | 0 | ws | o ssss | a0 | trewss | 20 | oma | aw | s | 1w 2525 o | 10 | omo 2355 - - 2005 2020
Ca12a 308 coneea e |20 o | o | o | o ses3 |0 | wresee | 20| emse | a0 s | o So0s s |10 —omo 2355 5 5 5 g P o)
TS CZEC T I
Ch_oA5b-308 66 lebse |20 | tmor | v | orsc |1 0 Sesv | opo | e | 20 500 Toeo | LTess |10 2525 ees |5 253 | was || 10 | s | ows 0% e
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Reduced Output Powers — Grip Sensor Active
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Table 14

Reduced Output Powers — Hotspot/Grip Sensor Active
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Reduced Output Powers — Hotspot Mode Active
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Reduced Output Powers — Hotspot Mode Active
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(dBm)

Al e bar p) 150 550 | teaw | 1 0 150 2650 [ » 35750 505 = = B = B B = = B = = B 225 2530
A aiaic LTe BaL 20 150 2680 | teaam |1 o 41450 2680 LTt a1 20 3018 | 25058 | Lrear | 20 39750 2506 - - - - - - - - 237 2330
Chaicain [ 2 41450 2650 | tsoam |1 o 41450 2580 L7t a1 2 4122 | 2602 | s | 39750 2506 - - - - - , 2525 2330

Chae 7e bat 20 1490 2680 | leaw | 1 o 4190 2680 U7t a1 2 1297 1 602 | Lresar | 20 41008 26004 | tesar |20 05% 26206 - - - - 2330 2530
A 414410 L7e BaL 2 1450 2680 | 1s0am | 1 o 1450 2680 7 a1 2 25056 | Ltesa1 |20 ) 25258 | Ltesa1 |20 39750 2506 = = = 5 2327 2330
A arcaic L1e Ba1 2 41490 2680 | seoam | 1 o 41450 2680 LTe a1 2 41202 | 26602 | tresa | 2 39008 2558 | ttesar | 20 39750 2506 230 23.30
NIy Uesa 2 1450 2680 caw | o 105 2680 [ 2 41202 | 2600 | tresii |20 1001 26000 | tesa | 20 35750 2506 B B B 2326 2330

— —— b e
Ch a1C410 Te b1 20 41450 2600 | looam | 1 0 41450 2680 LT a1 20 41292 | 26602 | LTebar |20 4016 25056 | LTebal |20 39508 25255 | Tebar | 20 39750 2506 2325 2330
A 101 7E aL 2 1450 2600 | team | 1 o 1490 2680 L7 a1 2 41200 | gee02 | tresa |20 a00e 2604 | Ltea |20 39008 25255 | tteeai]| 20 39750 2506 233 2530
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1.3.15

LTE Band 41 PC2 as PCC

Table 29
Maximum Output Powers

ec £ ) sccs Scca Py
ETxpawer [l
PCCBW. P (uL) PCCULH | PCCULRB | PCC(DL)  [PCC (DL) Freq.| sccew | scc(oy) | scc(oy BW [ scc(oy | scc(oy sccBw | scc(oy)  [scc (ot Frea sccBw [ scc(oy | scc(on) | withoLca e
Combination PCCBand Pec (UL ch. Mod. sccBand sccBand sccBand sccBand Carer Tx
)| P erog R8 | Oftet | Chamnel | (MM (MHe] | Channel | freq. [MHz) ) | Channel | Freq. (] Ml | Chamnel | (M) (| chamel | preq. (i | Enablea | ST
(d8m)
CAana1A () tresatpc [ 20 39750 2506 sk 1 o 39750 206 | Lresatpc2 | 20 41450 2680 - - - - - - - - 2752 258
LTE Ba1
chainaic tresatpc [ 20 39750 2508 sk 1 o 39750 306 | esatec2 | 2 | a0z | 2 41090 2680 - B - 2751 275
e a1
caarcaia resatpc [ 20 39750 2508 sk 1 o 39750 506 | esatec2 | 2 sosas | asss | (LY 2 41490 2680 2748 2758
e b
caae resatpc [ 20 39750 2505 sk 1 o 39750 506 | mesaec2 | 2 sosas | asss | RS | a0146 25456 [resarecs| 20 a030a 25654 2750 2750
e 64
Ch_a1a410 uresaipc [ 20 39750 2505 sk 1 0 39750 206 | esarpc2 | 2 s | aswa | TN 20 a1202 2602 [Tesatecs| 20 41850 2680 - - - - 2750 2750
caarcaic resapc [ 20 39750 2506 sk 1 o 39750 306 | tesatec2 | 20 sosas | asss | RS | w0 a2 2602 [reparecs| 20 a0 2680 2750 2758
Cha10-418 uesaipc [ 20 39750 2505 sk 1 0 39750 206 | esarpc2 | 2 o | amss | HET | a0 a0146 2556 [resatecs| 20 41090 2680 - - - - 2752 2750
(TEBeL LTE BaL
caarca1 iresapc | 20 39750 2506 apsk 1 0 39750 206 | UrEsatpc2 | 20 s | omss | TE 2 4100 604 |EBarec| 20 a9 w02 | Y 2 a1490 2680 2750 2758
T Bi e ear
ca_ar0-a10 uresaec | 20 39750 2506 sk 1 o 39750 206 | Ureeateca | 20 wsag | asss | T 2 ao146 2056 [iresarece| 20 a9 26602 0 a1as0 2680 2747 2750
pcc scc1 sccz sccs scca Power
LTE IxPower | 1€ single
pecw pec(uy) pecuts | pecuLrs | pec(on)  |pcc (o Frea) sccew | scc(oy | scc(ou sceow | sccou | sccon scc(oy [ sc (o) Frea sccow | sccoy | sccoy | wihoica
Combinaten recemd | S (PN prog i [ MO | e | o | channet |t | SO | i | cnannet | oot [P S | channel [ rea b | S| i) | chammel | | *%™ ) | chamel | rreq. (k)| gnatiea | o B
(dBm) e
Chavai ) [T Barec 055 | ees | deaw | 1 05 | 26365 | mesaire 35750 2506 z z z z 247 2250
— <R e e e —
Chainaic \Te bi bC; 41055 | 76%. Toaw |1 41055 | 7635 | LTEba1Pe 39048 | 25255 | LTe6i1 PG 35750 2506 z z z = z 224 2250
Chaicain U1c b o 1055 | 630, Ssawm | 1 1055 | 2365 | e barre 0557 | 26167 | UTcbizec 55750 2506 224 2250
f——— e e e e
Chale T¢ bi pc: W05 | 26365 | doqw | 1 4055 | 2035 | LTEbare 0857 | 26167 | LT Bil oC: 0655 25969 | LTebaiec |20 "a0d61 25771 - 720 7250
Ch atnato (7€ pat pc: ax 26%. e |1 1055 [TEpa pe; ao1as | 556 | (rearec 5545 epatec |20 375 2506 z Z 5 z 2239 2250
A acaic Uepiec | 20 41055 | 26365 | seqw | 1 o 1055 Uepatec | 20 a0s57 | 26167 | Urewarec | 20 39008 eeiec | 20 39750 2506 - 2238 250
A aiain esaec |20 1055 | 6365 | deaw | 1 o 1055 esipc2 | 20| aoss7 Tesiec |20 s Tesaec |20 39750 2505 5 5 223 2250
[ CA4ice10 eeaec | 20 055 | 2665 | 160 | 1 o 41055 Ceoaircz | 20 | 4087 | 26167 | eeatece | 20 “oite 456 | UEeapez | 20 Sooue | 25258 ™| 70 25% P 2250
I cA 410-41C LT Ba1PC2 20 41055 2635 | 160AM 1 o 41055 LTEBatPC2 | 20 40857 26167 | LTeBa1pC2 20 40659 25969 | LTEBa1PC 20 3998 238 | 00| 2 39750 2506 220 2250
bec scct sccz sccs scca Power
T —
pecaw pec(uy) pecuLs | pecuirs | pec(ol  [pec (o) rea. sccaw | scc(oy | scciot sccaw | scepy | sccion sccBw | scc(oy  [scc(ou Freq. sccaw | sccpy | sccoy | wihoLca .
Hination recsmnd | S (PN proq | MO* | an | ot | cnannel | | SCP™ | S | channet | pea. i) | 5<% ol | channel | preg. s | 5| | cnaoner | | **| ) | chamnel | Frea. (i | enmabe | S0
(anm) | Pomer(@m
cAana1A ) uesaee [ 20 41490 200 | 1sam |1 o a14%0 2680 [ Uesaiecy [ 20 39750 2506 - - - - - - - - - - - - 261 2349
LT Ba1
cAainaic uesaee [ 20 41490 280 | 1saam | 1 0 a14%0 60 | wesarrc2 | 20 wos | asss | TP 2 39750 2506 - - - - 5 - - - 53 2349
caarcaian tesapc [ 20 1490 %80 | 10am | 1 o 190 280 | esatec2 | 2 ase | a0z | S| 39750 2506 - - - 2331 24
came tesatpc [ 20 a14%0 %80 | 1aam | 1 o au0 280 | resatec2 | 20 as | aso2 | RS 100 6404 [imesarecs 20 40896 26206 255 2348
e a1
CA_a1aa10 esaipc [ 20 41490 280 | 1saam | 1 o 41490 2680 | resatpc2 | 20 sous | asess | O Y 39948 2258 |esatecs| 20 39750 2506 - - - - 2357 2349
charcaic tesaec [ 20 au0 w00 | 1o | 1 o au90 280 | tesateca | 20 am | ae02 | S| w0 30908 2258 |resarecs| 20 39750 2506 - - 259 2349
cha10-418 tesapc [ 20 1990 %80 | 1s0am | 1 o 1490 2680 | esatec2 | 2 s | aso2 | THEM| 2 100 2404 [resatecs| 2 39750 2506 - - - - 2336 249
7 a1 (TE BaL
caarca1 tEsapc | 20 1% 80 | 1o |1 o 1430 2680 | urEsaipc2 | 20 a2 | w2 | TEY 2 a0146 2056 |Esatece| 20 39048 s | 2 39750 2506 520 249
Ut Ba1 UTE Ba1
cn_ar0-a1c tesapc | 20 ata90 %0 | o [ 1 o ata90 280 | UEsaipcs | 20 waor | aes02 | THE 2 4100 604 |esaiecy| 20 39048 sss | H 0 39750 2506 523 a9
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1.4 4x4 Downlink MIMO RF Conduction Powers

This device supports downlink 4x4 MIMO operations for some LTE bands. Uplink transmission is limited to a

single output stream. When carrier aggregation was applicable, the general test selection and setup

procedures described in Section 1.2 were applied.

Per May 2017 TCB Workshop Notes, SAR for 4x4 DL MIMO was not needed since the maximum average
output power in 4x4 DL MIMO mode was not more than 0.25 dB higher than the maximum output power with
4x4 DL MIMO inactive. Additionally, SAR for 4x4 MIMO Downlink Carrier Aggregation was not needed since
the maximum average output power in 4x4 MIMO Downlink Carrier Aggregation mode was not more than
0.25 dB higher than the maximum output power with 4x4 MIMO Downlink and downlink carrier aggregation

inactive.
141 LTE 4x4 DL MIMO Standalone Powers
Table 32
Maximum Output Powers
Single
LTE | Bandwidth Frequency . rRe | rp |44DLMIMO | Antenna | Target
Band [MHz] Channel [MHz] Modulation Size | Offset Tx. Power Tx. Power
[dBm] Power [dBm]
[dBm]
4 20 20050 1720 QPSK 1 0 24.36 24.24 24.5
66 20 132072 1720 QPSK 1 0 24.33 24.24 24.5
2 10 19150 1905 QPSK 1 0 24.70 24.56 24.2
25 10 26640 1910 QPSK 1 0 24.69 24.56 24.2
7 20 21350 2560 QPSK 1 0 23.59 23.62 23.0
30 5 27710 2310 QPSK 1 24 23.81 23.91 23.5
41 15 40620 2593 QPSK 1 0 24.20 24.15 24.0
41 PC2 20 39750 2506 QPSK 1 0 27.51 27.54 27.2
Table 33
Reduced Output Powers — Hotspot Mode Active
Single
LTE | Bandwidth Frequency . rRe | rg |4x4DLMIMO | Antenna | Target
Band [MHz] Channel [MHZ] Modulation Size | Offset Tx. Power Tx. Power
[dBm] Power [dBm]
[dBm]
4 20 20050 1720 16QAM 1 0 20.99 21.00 20.0
66 20 132072 1720 16QAM 1 0 20.97 21.00 20.0
2 20 18700 1860 QPSK 1 0 20.48 20.50 19.5
25 20 26140 1860 QPSK 1 0 20.44 20.50 19.5
7 15 21100 2535 16QAM 1 0 20.41 20.38 19.5
30 10 27710 2310 16QAM 1 0 20.68 20.78 20.0
41 20 40620 2593 16QAM 1 0 22.48 22.49 21.5
41 PC2 20 41055 2636.5 16QAM 1 0 22.48 22.50 21.5
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Table 34

Reduced Output Powers — Grip Sensor Active

LTE
Band

Bandwidth
[MHz]

Cha

nnel

Frequency
[MHZz]

Modulation

RB
Size

RB

Offset

4x4 DL MIMO
Tx. Power
[dBm]

Antenna

Single
Target
Power
[dBm]

Tx.
Power
[dBm]

15

20300

1745

16QAM

21.96

21.93 21.0

66 15

132322

1745

16QAM

21.95

21.93 21.0

20

18700

1860

16QAM

20.48

20.50 19.5

25 20

26140

1860

16QAM

20.44

20.50 19.5

15

20825

2507.5

16QAM

20.64

20.61 20.0

30 10

27710

2310

64QAM

22.12

22.03 21.5

4 20

41490

2680

16QAM

23.29

23.30 23.0

41 PC2 20

41490

2680

16QAM

Alalalalalala—

oo |O|O|O|O

23.62

23.49 23.0

1.4.2

LTE Band 12 as PCC

Table 35

Maximum Output Powers

(<9 scc1 scc2 Power
L7E T Power|
scc(on) scc(on) ; LTE single
. pecaw pecuy PecuLRE, pec (ou) Frea.|  DLANE. sccaw sccaw | scc(o oLAnt | withoLca
Combinati PCC Band PCC (UL) Ch. Mod. PCC ULHRB PCC (DL) Ch. SCC Band SCC(DL) Ch. Freq. |DLAnt. Config.| SCCBand Freq. Carrier Tx
mbination an MHz] WLCh | preq vz | M Offset D MHz] Config, n MHz) @5 - =2 " (M) ch. i Config. | Enabled Z
[MHz] [MHz) Power (dBm)
(dBm)
A pAL12A) sz 10 20 | 075 | opsx 1 0 5055 2ammo | sz 2 %00 190 | aamimo 5 5 5 5 5 2069 2060
CA_jan]-12A 2) sz 10 23055 075 | aesc 1 o s035 2ammo | uess 0 s | zes | aammo - - 2068 2060
G122 66A] (1) Les12 10 23095 | 075 | sk 1 o 5055 2ammo | Liesss 20 Gorss | aus | aamivo 5 5 5 2 5 2072 2064
e REATER —
CA_[2A)-2A-12A LTE B12 10 23095 707.5 QPSK 1 0 5095 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO LTE B2 20 700 1940 2x2 MIMO 24.67 24.64
CA_[2A]-4A-12A LTE B12 10 23095 707.5 QPSK. 1 0 5095 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO LTE B4 20 2175 21325 2x2 MIMO 24.68 24.64
CAL2A4A 28 Ues12 10 23095 | 7075 | opsK 1 o 5055 Pammo | Les2 2 500 1960 | 2emimo | Liesd 20 2175 | 21325 | aamivo | 2466 2060
CA (21 7A 128 Les1 0 23095 7015 | apsc i o S035 2ammo | Lies2 20 500 1960 | 4amimo | Liess 20 00 | 2655 | 2omivo | 2430 Sae
CAZATAII2A Es12 10 23095 | 7075 | apsK 1 o 5055 Dammo | Liesz 20 500 1960 | 2amivMo_ | TEe7 20 3100 | 265 | aamivo | 2431 2060
Ch 241124308 Ues12 0 2309 | 075 | ansx 1 o S035 2ammo | Lies2 20 500 1960 | 4amimo | LTesso 10 o820 | 2355 | 2emivo | 2410 2a6
CA A 1A 30A] es12 0 23095 | 7075 | opsK 1 o 5055 Pammo | Lresz 2 500 1960 | 2@mimo_ | LTEs30 10 9820 | 2355 | aamivo | 2409 2064
CA (28 128660 UeB12 0 2309 | 7075 | ansk 1 o 5055 2ammo | Lies2 20 500 1960 | 4amimo | Lieses 20 Go7ms | 2145 | pomivo | 246 205
CA2A- 1A (66A] eB12 0 23095 | 7075 | opsK 1 o 5055 Pammo | Lesz 20 500 1960 | 2@mimo | LTEBss 20 G678 | 2145 | axamivo | 245 2060
CA_[4A]-4A-12A TEs12 10 23095 7075 apsk 1 o 5095 22 MIMO TEBs 20 2175 21325 | aamMiMO LTEBa 10 2350 2150 | 2aMMO | 24.67 2064
CA 128 (66C] TeB12 0 23095 | 7075 | apsK 1 o 5055 2amivo | LTEBss 20 G786 | 2u5 | damivmo | LTEBes 20 Ges8a | 21648 | xanivo | 2469 F)
CA_12A-[66A1-66A Es12 10 23095 7075 apsk 1 o 5095 2aMIMO | LTEB66 20 66786 2145 | 44MIMO | LTEB66 20 67236 219 | 2aMiMO | 24.64 2664
pcc scc1 Power
LTE Tx.Power|
PCCBW pec (UL) PCCULRB PCC (DL) Freq.|  DLAnt. sccBw sccioy withpLca | LTESingle
Combination PCC Band PCC (UL) Ch. Mod. | PCCUL#RB PCC (DL) Ch. f ™ | scceand SCC(DL)Ch. | Freq. |DL Ant. Config. Carier Tx
[MHz) Freq. [MHz] Offset [MHz) Config. [MHz) Enabled
[MHz) Power (dBm)
(dBm)
CA [2A1-17A LTEBL7 10 23790 710 apsk 1 0 5790 740 22 MIMO LTEB2 10 500 1960 | 4amMiMO 2463 2464
3 st s scc e
-
sce (o) scc (o) LTE Single.
recow rec(un) recuLns rcc ou rea| LAt sccow I o | sccow | secon ot A e | sccow [sccou | scco | oam | wanoica | {TESR
comtiin e | Y frcctmon| A | wea | vccuann |G Irectmen G B0 | scoma | UR sccian S el Rl R el Rl e el oo el oo S0 A8
dom)
ENTETSITY TTeen FE T T T T P P I NPTV T m R T YT T fm T ] toto | mwmmo = = FoI T
Ty FT T TR BT R Fr T 751 | sovmo | e 2 s00 | 1000 | swtwivo | irear 2| aus | ams [ aommo os |
freers FT I T T 3 [ smo | i | sewimo | wee 20 o0 | isso | 2emivo | wress 20 |2 [ am2s | wamivo = = FERTI WY
wreets o | w0 | m | o 1 % | s | | sewmo | s 20 w00 | 10 | semvo | iresss | 20 | ewss | 2us | emimo - - w5 | s
ween FT T T T 5 | o0 |t | aomwo | uew 2 a0 | ios0 | zomano | resss |20 | eorms | sres | sunmo - - PRI Ty
een FT T TR T R PR T 71| sommo | s 2 35| ouns | sanvo | liess 0 T 20 | 2w [ sovmo PRI BT
oo P T T : 2| sas0 [ | powino | iremss [ a0 | come | zus | mnivo | ireses | 20| s | awso [ zawimo = PRI Y
oot F T T T T % EE R T TV T % E T T T I T T S N =2 T T T
ween FT T T T B s | | ovmo [ e P 00| 100 [ pomivo | uremss |15 | cerme | ouss | sanamio | wremss | 5 | eewrn [ arsas | scmmo | 2ass | s
reen FT T TR T R PR T 7| sommo s 2 s00 | 1000 | ouwivo | iresss | 20 | eorss | aues | powivo | vreoes | 20 | ceoes | ziens | zommo | o | s
ERTEN e P T T T 3 s | s T sevimo [ uee 0 00 | iss0 [ zemivo [ iremes |20 | eorss | 2ues [ samamo [ iremss | 20 FSTZ N TN T Y
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1.4.5

LTE Band 71 as PCC

Table 38
Maximum Output Powers

Pec sec1 ez Power
L1e TxPower
scc(oL) scc (o) LTE Single
pCCBW pec (uL) PCCULRS PCC(DL) Freq.|  DLAnt. sccaw sccaw | scc(ol) DLAnt. | withoLca
Combination pecBand pec (ut) ch. Mod. | pecusre pec (oL) ch. cc Band oUCh.| Freq. |DLAnt. Confi Freq, rier Tx
MHa) (ueh | (M) Offset () [MHz] Cconfig. | g | SCE@OC red. SECBg [MHz] ch. red. Config. | Enabl e
[MHz] [MH] Power (d8m)
(d8m)
— —
CA_[2A-2A-71A LTEB71 15 133207 6805 QPSK. 1 36 68761 6345 22 MIMO LTEB2 20 900 1960 | 4x4 MIMO LTEB2 20 700 1940 | 22MIMO | 25.04 25.06
CA_[2A]-4A-71A LTE B71 15 133297 680.5 QPSK. 1 36 68761 634.5 2x2 MIMO LTE B2 20 900 1960 4x4 MIMO LTEB4 20 2175 21325 2x2 MIMO 25.03 25.06
CA_2A-[4A]-71A LTE B71 15 133297 680.5 Qpsk. 1 36 68761 6345 2x2 MIMO LTEB2 20 900 1960 2x2 MIMO LTE B4 20 2175 21325 4x4 MIMO 25.06 25.06
CA_[2A]-66A-T1A (TEB71 15 133207 6505 QpsK. 1 36 68761 6345 22 MIMO e 20 900 1960 | 4@amiMO | LTEBes 20 66786 2145 | 2amiMo | 25.01 25.06
CA_2A-[66A]-71A LTE B71 15 133297 680.5 QPSK 1 36 68761 634.5 2x2 MIMO LTE B2 20 900 1960 2x2 MIMO LTE B66 20 66786 2145 4x4 MIMO. 25.08 25.06
CA_[4A]-4A-71A LTE B71 15 133297 680.5 Qpsk 1 36 68761 6345 2x2 MIMO LTEB4 20 2175 21325 4x4 MIMO LTE B4 10 2350 2150 2x2 MIMO 25.06 25.06
CA_[66C]-71A LTE B71 15 133297 680.5 Qpsk. 1 36 68761 6345 2x2 MIMO LTE B66 20 66786 2145 4x4 MIMO. LTE B66 20 66984 2164.8 4x4 MIMO 25.04 25.06
CA_[66A]-66A-71A TEB71 s 133207 6505 QpsK. 1 36 68761 6345 2aMIMO | LTE866 20 66786 2145 | 44MMO | LTEB66 20 67236 2190 | 2amiMo | 25.05 25.06
e Seer s o) Power
[Er—
sce (o) scc (oL LTE Single.
inaton recaw rec(u recure recourea| LAt | sccow i o | sccow | secon oL, v | sccow | sccon | sceon | ouam | wenoica | LTES
Combinater peceand MHz) RERED Freq. [MHz) Mod. pecuLire R (MHz) Config.. scceand (MHz) | G Sccgand MHz) ch. By Config. EC e [MHz) Ch. Freq. [MHz] [ Config. led Carrer Tx
Gz i vl ot power (asm)
NPTy gy T P - STV T T T I T o0 | 1o | Do 5 5
ENFETETS 20525 e P TR — oo | ree 00 2 | 2 | 2omimo
AR A 525 arsc FT avivo | itz 500 2175|225 | manivio 5 - -
Ny 20525 s 25 | o w0 | Liee: s00 sa20 | o355 | 2mamo - -
caonsA300 525 s FTI ) oo | rees 00 oo | owss | sanamo 5 5
Ny s FOR T s T o s | sss | demivo | ies: 2 500 20| sers | 2165 | pminio s | 2s0
chansh (o6 s PR T arsc T o 2525 | ess | zemmo | s 20 s00 20| e | 2165 | maminio - - - - F T
STy s 0 | ous ars 1 o 255 | esis | aomivo | ress 20 2175 o | o0 | im0 | aommo 5 5 P Y
ENTEYET s 10 525 s R o 2535 | ows | pomivo | ress P gy 10| om0 | omss [ wamivo 5 5 FECTI MY
Ch 1308 664 0525 arsc PR v | Liesi se2 Gorse | o165 | znavio n
EYE 525 arsc 2525 | avivo | wres se20 coree | 2165 | manavio | - - - - s
S sanean 52 arsc FEE T ovivo | irens serse er2se | 100 | v . n
Ty Soszs B pETa— - oo | Lites gy S0 to0 | bawivo | reee Soroe |2t | oo | o
20.58.660) 0525 s FET T avimo [ wress 285 so0 [ 1960 | 2i2miio | iresee 706 | aus | inamio |2t
2 shs 20525 arsc 2 | ovino | ures w00 corse om0 | e ses sosr | aisas | vemwo | o
a5 (o] Py e 2555 | w5 | powivo | rem 00 co7te et | (TEass e | 1543 | wammo | oz
DAL eac 20525 s P ) w0 | Liees a0 core oo wivo | e sse Goops | oi6as | powmo | s 2
s o gy e FTS TR S0 [ wrees 500 oy Toanivio T iresse 1608 | oo | o m
5a 66l 568 Tess 20525 arsc s | aavino | irees 2053 so7se cavino | ireses o5 | 2190 | pmvio | 2 n
3 sec1 sccz Power
L7E TxPower
scc(on) scc(oy) LTE Single
pecaw pec(ut) PecuLRe Pec (0U) Frea.| DL ANt sccaw sccaw | scc(ou) oLAnt | withL.
‘Combination PCC Band PCC (UL) Ch. Mod. PCC UL# RB PCC (DL) Ch. SCC Band SCC(DL) Ch. Freq. |DLAnt. Config.| SCCBand N Carrier Tx
MHz) (OO req, bz Offset D Mhz] Confis. M) 3 o i3 MHz) ch. Fre% | Config. | Enabled
k) wte] Power (dBm)
(dBm)
CA_[25A)-26A LTE B26 15 26865 8315 QPSK. 1 ] 8865 876.5 2x2 MIMO. LTE B25 20 8365 1962.5 4x4 MIMO - - - - - 24.85 24.80
Chzon-(a1n] L1026 15 26865 s315 | apsc 1 o 3565 5765 | 2ammo | Ltess 20 2020 | 2593 | axamivo - - - - 2475 24.50
— t— — 22 LT e ——
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Table 42
Reduced Output Powers — Hotspot Mode Active
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1.4.9

LTE Band 66 as PCC

Table 44
Maximum Output Powers
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Table 46
Reduced Output Powers — Grip Sensor Active
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1.4.10 LTE Band 2 as PCC

Table 47
Maximum Output Powers
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Table 48

spot/Grip Sensor Active

Reduced Output Powers — Hot
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1.4.11

LTE Band 25 as PCC
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Reduced Output Powers — Grip Sensor Active
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Table 58
Reduced Output Powers — Hotspot Mode Active

pCC scc1 Power
LTE Tx.Power
scc (pL) LTE Single
PCCBW pec (uL) PCCULRB PCC (DL) Freq.|  DLAnt. SCCBW with DL CA
Combination PCC Band kg [P gy | Mod | Pecutre | o T pecionch. | Config, SCC Band iz |SCC(OUCh. | Frea. DL At Config.| “C Tl T | Cartier Tx
[MHz] Power (dBm)
(dBm)

CcA_[7] LTE B7 15 21100 2535 160AM 1 0 3100 2655 4x4 MIMO LTE B7 15 2050 2640 4x4 MIMO 20.15 2038
CA_[7A]-7A (1) LTEB7 15 21100 2535 160AM 1 0 3100 2655 4x4 MIMO LTEB7 20 2850 2630 2x2 MIMO 20.17 20.38
CA_[7A1-7A (1) LTEB7 15 21100 2535 160AM 1 0 3100 2655 2x2 MIMO LTE 87 20 2850 2630 4x4 MIMO 20.14 20.38
CA_[7AI-[7A] (1) LTE B7 15 21100 2535 160AM 1 0 3100 2655 4x4 MIMO LTE B7 20 2850 2630 4x4 MIMO 2013 2038

Table 59
Reduced Output Powers — Grip Sensor Active

pCC scc1 Power
LTE Tx.Power
scc (oL LTE Single
L PCCBW PCC (UL) PCCULRB PCC (DL) Freq.|  DLAnt. SCCBW. with DL CA >
Combination PCC Band g |PECULICh | gy | Mod | Pecutre | o™ pecou ch | A Confi. SCC Band iz | SCC(OUCh. | Frea. DL At Config.| LTl T | Carrier Tx
[MHz] Power (dBm)
(dBm)

CA[70] LTEB7 15 20825 2507.5 160AM 1 0 2825 2627.5 4x4 MIMO LTE B7 15 2975 26425 | 4x4MIMO 20.56 20.61
CA_[7A1-7A (1) LTE B7 15 20825 2507.5 160AM 1 0 2825 26275 4x4 MIMO LTE B7 20 3350 2680 2x2 MIMO 20.59 2061
CA_[7A1-7A(1) LTEB7 15 20825 2507.5 160AM 1 0 2825 2627.5 2x2 MIMO LTEB7 20 3350 2680 4x4 MIMO 2059 2061

CA_[7AL-[7A] (1) LTE B7 15 20825 2507.5 160AM 1 0 2825 26275 4x4 MIMO LTE B7 20 3350 2680 4x4 MIMO 20.58 2061

1.4.3 LTE Band 41 as PCC

Table 60
Maximum Output Powers
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Table 64
Reduced Output Powers — Hotspot Mode Activ
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1.5 LAA Downlink Carrier Aggregation

This device supports LAA with downlink carrier aggregation only. It uses carrier aggregation in the downlink to
combine LTE in the unlicensed spectrum (i.e. LTE Band 46) with LTE in the licensed band (served as PCC).
All uplink communications and acknowledgements on the PCC remain identical to specifications when
downlink carrier aggregation is inactive. Due to the wide downlink bandwidth, each Band 46 sub-band,
represented by subscripts A, B, C, and D, was evaluated independently. The general test selection and setup
procedures described in Section 1.2 were applied.

Per FCC KDB Publication 941225 D05Av01r02, no SAR measurements are required for carrier aggregation
configurations when the average output power with downlink only carrier aggregation active is not more than
0.25 dB higher than the average output power with downlink only carrier aggregation inactive.

1.5.1 SISO LAA Downlink Carrier Aggregation RF Conducted
Powers
1511 LTE Band 13 as PCC

Table 66
Maximum Output Powers

pcC scc1 scc2 scc3 Power
LTE Single
pec (U pec (L) sce (oL) scc(oL) scc (ou)

Combination pCC Band | PCCBW | PCC(uL) m‘q ) Mod, | PECULH | pecuL | pec(oL) Fm‘q ) sccBand | SCCBW [ scc(oL) m‘q ) scCBand | SCCBW | scc(on) Fra(q ) ScCaand | SCCBW | scc(oy) Fre(q ) |L7E T.power with DL CA| carrer Tx
MH; ch. ’ . RB  |RBOffset| Ch. g [MH: Cch. . [MH: Cch. : MH; Cch. ’ Enabled (dBm| Power
el M) [MHz] L [MHz) e [MHz) (T [MHz] e A
CA_13A-46,A LTE B13 10 [ 2330 | 782 apsk 1 25 5230 751 | LTEBAG, 20 [ 47290 | 5200 - - - - - - - - 25.05 25.11
CA_13A-465A LTE B13 10 23230 782 QPSK 1 25 5230 751 LTE B46y 20 48290 5300 - - - - - - - - 25.02 25.11
CA_13A-46A LTEB13 10 [ 233 | 782 apsk 1 25 5230 751 | LTEB46 20 | 51290 | 5600 - - - - - - - - 25.06 2511
CA_13A-46,A LTE B13 10 [ 2330 | 782 QPsK 1 25 5230 751 | LTE Ba6, 20 | s3140 [ 5785 - - - - - - - - 25.03 25.11
CA_13A-46,C LTE B13 10 | 2330 | 782 apsk 1 2 5230 751 | LTEBAG, 20 | 47290 | 5200 | LTEB46, | 20 | 47488 | 5219.8 - - - - 25.06 25.11
CA_13A-465C LTE B13 10 23230 782 QPsk 1 25 5230 751 LTE B46y 20 48290 5300 LTE B46g 20 48488 5319.8 - - - - 25.02 25.11
CA_13A-46.C LTEB13 10 [ 23230 | 782 apsk 1 2 5230 751 | LTEB4s 20 [ 51290 | 5600 | LTEB46, 20 | 51488 | 5619.8 - - - - 25.12 25.11
CA_13A-46,C LTE B13 10 23230 782 QPSK 1 25 5230 751 LTE B46, 20 53140 5785 LTE B46, 20 53338 5804.8 - - - - 25.04 25.11
CA_13A-46,D LTE B13 10 23230 782 QPSK. 1 25 5230 751 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 25.02 25.11
CA_13A-46;D LTE B13 10 23230 782 QPSK 1 25 5230 751 LTE B46y 20 48290 5300 LTE B46y 20 48488 5319.8 LTE B46y 20 48092 5280.2 25.07 25.11
CA_13A-46.D LTE B13 10 [ 2330 | 782 apsk 1 25 5230 751 | LTEBd6 20 [ 51290 | 5600 | LTEB46, 20 | 51488 | 5619.8 | LTEBa6c 20 51092 | 55802 25.06 2511
CA_13A-46,D LTE B13 10 23230 782 QPsk 1 25 5230 751 LTE B46, 20 53140 5785 LTE B46, 20 53338 5804.8 LTE B46, 20 52942 5765.2 25.01 25.11
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1.5.1.2

LTE Band 4 as PCC
Table 67
Maximum Output Powers

PCC scc1 Scc2 scc3 Power
- pCc (UL) PCC (DL) scc (pL) scc (oL) scc (pL) Gusefih
Combination PCC Band PCCBW | PCC (UL) Freq! Mod. PCCUL# | PCCUL | PCC(DL) Freq. Scc Band SCCBW | SCC (DL) Feq: scc Band SCCBW | SCC(DL) Freq: SCC Band SCCBW | SCC(DL) Freq. LTE Tx.Power with DL CA| Carrier Tx
[MHz] Ch. [MHz] RB RB Offset Ch. [MHz] [MHz] Ch. MHz] [MHz] Ch. [MHz] [MHz] Ch. [MHz] Enabled (dBm) Power
(dBm)
CA_4A-46,A-46,A LTE B4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46, 20 47090 5180 LTE B46, 20 53540 5825 - - - - 24.14 24.24
CA_4A-46,A-46,C LTE B4 20 20050 1720 QPSK 1 [ 2050 2120 LTE B46, 20 47090 5180 LTE B46, 20 53540 5825 LTE B46, 20 53342 5805.2 24.19 24.24
CA_4A-46,D LTE B4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 24.25 24.24
CA_4A-46,D LTE B4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46y 20 48290 5300 LTE B46; 20 48488 5319.8 LTE B46, 20 48092 5280.2 24.28 24.24
CA_4A-46.D LTE B4 20 20050 1720 QPsk 1 [ 2050 2120 LTE B46¢ 20 51290 5600 LTE B46¢ 20 51488 5619.8 LTE B46¢ 20 51092 5580.2 24.27 24.24
CA_4A-46,D LTEB4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46, 20 53140 5785 LTE B46, 20 53338 5804.8 LTE B46, 20 52942 5765.2 24.25 24.24
Table 68
Reduced Output Powers — Hotspot Mode Active
PCC scc1 scc2 scc3 Power
LTE Single
Combination pCC Band | PECBW [Pec (UL 'i::"’ Mod, | PECULH | PecuL | pec(pL) | Pc(oL) | (o sccBW | scc(pL) si‘::"’ ScCaang | SCCBW | ScC (oL si::'" sccaang | SCCBW | scc(on) si‘::"’ LTE Tx.Power with DL CA| Carrier Tx
[MHz] Ch. RB RB Offset Ch. Freq. [MHz]| [MHz] Ch. [MHz] Ch. [MHz] Ch. Enabled (dBm) Power
[MHz] [MHz] [MHz] [MHz]
(dBm)
CA_4A-46,A-46,A LTE B4 20 ZO_OSD 1720 16QAM 1 0 2.;50 2120 LTE B46, 20 47090 ‘LXO LTE B46, 20 2540 5825 - - - - 21.00 21.00
CA_4A-46,A-46,C LTE B4 20 20050 1720 16QAM 1 0 2050 2120 LTE B46,, 20 47090 5180 LTE B46, 20 53540 5825 LTE B46, 20 53342 5805.2 20.97 21.00
CA_4A-46,D LTE B4 20 20050 1720 16QAM 1 0 2050 2120 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 21.00 21.00
CA_4A-465D LTE B4 20 20050 1720 16QAM 1 0 2050 2120 LTE B46, 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B46, 20 48092 5280.2 20.99 21.00
CA_4A-46.D LTE B4 20 20050 1720 160AM 1 0 2050 2120 LTE B46, 20 51290 5600 LTE B46. 20 51488 5619.8 LTE B46 20 51092 5580.2 20.99 21.00
CA_4A-46,D LTE B4 20 20050 1720 16QAM 1 0 2050 2120 LTE B46, 20 53140 5785 LTE B46, 20 53338 5804.8 LTE B46, 20 52942 5765.2 20.97 21.00
Table 69
Reduced Output Powers — Grip Sensor Active
PCC scc1 scc2 scc3 Power
pec (ut) pec (o) scc (o) scc (o) scc(or) Cusph
Combination PCCBW | PCC (UL) PCCUL# | PCCUL | PCC(DL) SCCBW | SCC (DL) SCCBW | SCC (DL) SCCBW | SCC(DL) LTE Tx.Power with DL CA | Carrier Tx
peceand | | ch. Gy =k RB  |RBOffset| Ch. Frea. | SCCBand | " e, Frea. | SCCBand |7 | ch, Freq. | SCCBand | ©r | cn. Gy Enabled (dBm) Power
[MHz] [MHz] [MHz] [MHz] [MHz]
(dBm]
CA_4A-46,A-460A LTE B4 15 20300 1745 16QAM 1 0 2300 2145 LTE B46, 20 47090 5180 LTE B46,. 20 53540 58_25 - - - - 21.95 21.93
CA_4A-46,A-46,C LTE B4 15 20300 1745 16QAM 1 0 2300 2145 LTE B46, 20 47090 5180 LTE B46, 20 53540 5825 LTE B46y, 20 53342 5805.2 21.98 21.93
CA_4A-46,D LTE B4 15 20300 1745 16QAM 1 [ 2300 2145 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 22.00 21.93
CA_4A-46,D LTE B4 15 20300 1745 16QAM 1 0 2300 2145 LTE B46y 20 48290 5300 LTE B46y 20 48488 5319.8 LTE B46, 20 48092 5280.2 21.97 21.93
CA_4A-46.D LTE B4 15 20300 1745 16QAM 1 ] 2300 2145 LTE B46. 20 51290 5600 LTE B46. 20 51488 5619.8 LTE B46. 20 51092 5580.2 22.00 2193
CA_4A-46,D LTE B4 15 20300 1745 16QAM 1 o 2300 2145 LTE B46, 20 53140 5785 LTE B46, 20 53338 5804.8 LTE B46p 20 52942 5765.2 21.93 21.93
1.5.1.3 LTE Band 66 as PCC
Table 70
Maximum Output Powers
PCcC scc1 p scc2 scc3 scca Power
pec(uL) pec (L) scc(oL) scc (ot) scc (o) scc(o1) (a5
Combination pec pana | PECBW [Pectuny [P0 wmoa, | Pecute | pecur fpecion | BUR (L scesw | sccqon | FCUR ([ scew | sceou | LU | seesw | sceou | TUUT | secw | sc (o [T ILTE T Power with DL CA| Carrer Tx
[MHz] Ch. [MHz] RB RB Offset Ch. [MHz] [MHz] Ch. MHz] [MHz] Ch. MHz) [MHz] Ch. [MHz) [MHz] Ch. [MHz Enabled (dBm) :’::’:)f
‘Ch 2t dogh GO | LTEBGG | 20 | 132072 | 1720 | Qbsk T 0| 6o5%. | 2120 | UTEB2 | 20 | 900 | 1960 | LTEBiG, | 20 | 47090 | 5180 | LTE8dsy | 20 | 53540 | 5825 E : E : e 2020
A onasascoon | Teses | 20 | 132072 | 120 | apsc T 0 e | o0 | tess | 20 | oo | 1o | tresse, | 20 | 7o | sis0 | iresas, | 20 | swsa0 | sess | tresas, | 20 | swar | saoss FTEE) e
CA2A-46,0-660 esss | 20 | 130m2 | 120 | aes 1 o | ess3 | 210 | uems | 20 | oo | 1960 | uresss, | 20 | 490 | s200 | tresas, | 20 | azass | s2198 | wresas, | 20 | a70: | sis02 2014 2020
CA 2a46,0 660 tresse | 20 | 130m2 | 120 | aes 1 o | ess3e | 210 | trems | 20 | ooo | 100 | trewse, | 20 | 48200 | s300 | Uresas, | 20 | asass | satos | uresas, | 20 | as0% | 52802 2426 2020
CA_2A-46.D-66A LTE B66 20 132072 1720 Qpsk 1 [ 66536 2120 LTE B2 20 900 1960 LTE B46. 20 51290 5600 LTE B46 20 51488 5619.8 LTE B46. 20 51092 5580.2 24.22 24.24
Chan-a60 660 resss | 20 | 132072 | 120 | aesc 1 0 | ees3 | 210 | urems | 20 | oo | 1e60 | resas, | 20 | s3ao | s7ss | iresas, | 20 | s3a3s | smoas | resas, | 20 | sooar | sres2 2419 2420
caa6,066m66n | reses | 20 [ 1320m | 1720 | aesk 1 0 ess36 | 2120 | remse | 20 | 67236 | 2100 | tresse, | 20 | 7290 | 5200 | (resas, | 20 | avass | sa198 | wresas, | 20 | 47092 | sis02 2025 2000
Chaspooneon | treses | 20 | 130m | 120 | arsc 1 0| ess3 | 210 | uemss | 20 | 67236 | 2190 | tresse, | 20 | asae0 | ss00 | Uiesas, | 20 | asass | s31os | wresas, | 20 | asos | s2s02 2024 2400
ca s oercon | Lreses | 20 [ 1320m | 1720 | apsk i 0 [ ess3 | 2120 | urewse | 20 | 67236 | 2100 | tresss. | 20 | 51290 | seoo | tresas. | 20 | siass | setss | tresss, | 20 | 51092 | sss02 2426 2020
CA_46,D-66A-66A LTE B66 20 132072 1720 Qpsk 1 o 66536 2120 LTE B66. 20 67236 2190 LTE B46y. 20 53140 5785 LTE B46, 20 53338 5804.8 LTE B46y 20 52942 5765.2 24.25 24.24
Table 71
Reduced Output Powers — Hotspot Mode Active
y P P s o
L Pec(uL) scc (o) scc (o) scc(oL) sce (oL GEErD
Combination PCCBand PCCBW | PCC (UL) Freq, Mod. PCCULK | PCCUL | PCC(DL) | PCC(DL) SCCBand SCCBW | SCC (DL) Freq. SCCBand SCCBW | SCC (DL) Freq. SCCBand SCCBW | SCC (DL) Freq. SCCBand SCCBW | SCC (DL) Freq. LTE Tx.Power with DL CA | Carrier Tx
[MHz] | ch. ] RB  |RBOffset| Ch. |Freq. [MH]| [ B A o [ B A o ] | ch | O [MHz] | ch. i Enabled (dBm) Power
(dBm)
A aN 46 a6 GO | LTEBG6 | 20| 132072 | 1720 | teoam | 1 0 Tcowse | oo | teme |20 | oo | oo | lremic, | 20 | aooo | siso | ureoas, | 20 | s | e B B B B 209 2100
Ao a6 nd6,Co6h | LTEBGS | 20 | 13200 | 1720 | teamm | 1 0 6o | oo | tiem | 20 | 00 | 190 | Uresas, | 20 | 7000 | 5180 | Urewas, | 20 | swao | s | Uesas, | 20 | 5342 | swose 2080 7100
Ao 46,0-66A eses | 20 | 1m0 | 1720 | teaam | 1 0 [ ees3 | 200 | uem | 20 | oo | 1960 | tresas, | 20 | 47290 | s200 | wreses, | 20 | a7ass | 52198 | ttesas, | 20 | ar0:2 | s1so2 2083 2100
A 245, 660 eses | 20 | 1mon | 120 | waam | 1 0 ees3e | 210 | tiem | 20 | oo | 1960 | Lresas, | 20 | ss200 | sa00 | wremas, | 20 | assss | 53108 | tresas, | 20 | as0m | samo2 2086 2100
A 26D 66h eses | 20 | 13072 | 1720 | teaam | 1 0 ess36 | 2120 | tres | 20 | oo0 | 1960 | Lresas. | 20 | 51290 | se00 | tremas. | 20 | stass | 5198 | Urewse. | 20 | 5102 | sseo2 2085 2100
CA_2A-46,D-66A LTE B66. 20 132072 1720 160AM 1 o 66536 2120 LTE B2 20 900 1960 LTE B46y. 20 53140 5785 LTE B46y. 20 53338 5804.8 LTE B46, 20 52942 5765.2 20.84 21.00
Chse0coneon | Lemss | 20 [ 132072 | 1720 | team | 1 0 [ess36 | 210 | iemse | 20 | 67236 | 2100 | iresas, | 20 | a7290 | 5200 | uremas, | 20 | arass | so10s | tresas, | 20 | ar0:2 | sison 208 2100
h e coneon | Lremss | 20 | 132072 | 1720 | team | 1 o L eesss | 210 | ureses | 20 | e7236 | 2190 | temse, | 20 | asas0 | 5300 | Lremse, | 20 | ssass | saros | uresas, | 20 | asoss | soso2 208 2100
CadeDsenser | Ueses | 20 | 13072 | 1720 | teaam | 1 0 ess36 | 2120 | Uemse | 20 | 7236 | 2190 | Uresas. | 20 | 1200 | se00 | tremas. | 20 | stass | 56198 | Urewse. | 20 | 51092 | sse02 2089 2100
CA_46,D-66A-66A LTE B66. 20 132072 1720 160AM 1 0 66536 2120 LTE B66 20 67236 2190 LTE B46y. 20 53140 5785 LTE B46y 20 53338 5804.8 LTE B46, 20 52942 5765.2 20.80 21.00
Table 72
Reduced Output Powers — Grip Sensor Active
PcC p scc1 s?c 2 scc3 scca Power
pec (u) pec (ot) scc (o) sce (o) sce(on) scc(oL) (e
Combination pc Bana | PECBW [Pectuny [P0 Moa, |Pecuw | pecuu |pecron | PR fscesw | sccqon | TR o scew | sceou |\ TR | seesw | scetou | T o sceBw | sceou | TLT ILTE TPower with DL CA| Carrer Tx
[MHz] Ch. [MHz) RB RB Offset Ch. [MHz] [MHz] Ch. (MHz) [MHz] Ch. (MHz] [MHz] Ch. [MHz] [MHz] Ch. (MH2) Enabled (dBm) (P:::)r
Ch 2t iogh GoA | LTEBGG | 15| 132320 | 1745 | l6aA | 1 O | Gorse | otas | UTES2 | 20 | 900 | 190 | LTEBAG. | 20 | 47090 | 5180 | LTEB46y | 20 | 53540 | 5825 : = = = 2150 2193
A In GG C oo | UTEBSE | 15 | 132322 | 175 | t6aAm | & 0| 6orse | a5 | UTES2 | 20 | 900 | 190 | UTESA6. | 20 | 47090 | 5180 | LTEBu6, | 20 | 53540 | 5825 | LTesdes | 20 | 53502 | 58052 7175 715
CA_2A-46,D-66A LTE B66 15 132322 1745 160AM 1 0 66786 2145 LTE B2 20 900 1960 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 21.78 21.93
CA_2A-465D-66A LTE B66 15 132322 1745 16QAM 1 [ 66786 2145 LTE B2 20 900 1960 LTE B46y 20 48290 5300 LTE B46; 20 48488 5319.8 LTE B46; 20 48092 5280.2 2175 21.93
A an6066A rese | 15 | 13232 | 1as | teqaw | 1 o | eorse | a1as | urems | 20 | oo | 1060 | tresas. | 20 | s190 | seoo | cresas. | 20 | suass | seros | cresss. | 20 | 51092 | sss02 2179 2193
Ch2A-460-66h Urewes | 15 | 132320 | 1as | teaaw | 1 o | eorse | a1as | trema | 20 | oo | 1060 | uresas, | 20 | s3ta0 | 785 | Lremas, | 20 | 53338 | saoas | tresas, | 20 | 52042 | 57652 2176 2199
chas0eoneon | creses | 15 | 133 | was | eaam | 1 o | eorse | 2145 | urewes | 20 | 7236 | 2100 | tresas, | 20 | amso | sa00 | wresas, | 20 | avass | sa1e | wresas, | 20 | ar0; | sis02 2176 2193
chaspeoneon | tesss | 15 | 13232 | was | seamm | 1 o | eorse | a1as | tewes | 20 | 67236 | o100 | tresas, | 20 | asao0 | s300 | uresas, | 20 | asass | satos | iresas, | 20 | asosd | s2s02 2179 2193
caaepoencon | Lreses | 15 | 132322 | 15 | teaam | 1 0 [ eorse | a1as | treses | 20 | 67236 | 2190 | tresas. | 20 | 51290 | se00 | tremas. | 20 | suass | seros | tresss. | 20 | 51092 | sss02 2175 2193
Chassonss | ceses | 15 | 13232 | was | teamm | 1 o | eorse | 2145 | uewes | 20 | 67236 | 2100 | urewas, | 20 | sua0 | s7es | iremas, | 20 | sass | ssoas | wresas, | 20 | seear | s7es2 2177 2199
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LTE Band 2 as PCC
Table 73

PcC scc1 scc2 scc3 scca Power
pec(uy pec (o) scc(oL) scc (L) scc (oL) scc (o) e
Combination PCC Band PCCBW | PCC (UL) Freq. Mod. PCCULH# | PCCUL | PCC(DL) Freq. Scc Band SCCBW | SCC (DL) Freq. SCCBand SCCBW | SCC (DL) Freq SCCBand SCCBW | SCC(DL) Freq. scC Band SCCBW | SCC (DL) Freq. LTE Tx.Power with DL CA| Carrier Tx
[MHz] Ch. [MHz) RB RB Offset Ch. [MHz) [MHz] Ch. [MHz] [MHz] Ch. [MHz] [MHz] Ch. MHz) [MHz] Ch. [MH2 Enabled (dBm) :’::’:;‘
CA_2Ad6AdboA6oA | LTEB2 | 10 | 19150 | 1505 | apsk 1 0 | 1150 | 1085 | LTeas, | 20 | 47090 | 180 | LTeBds, | 20 | 53540 | se2s | Ltemes | 20 | Gorss | 2145 z z 20.47 24.56
CA_2A-2A-46,0 LTE B2 10 19150 1905 QPsK 1 o 1150 1985 LTE B2 20 700 1940 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 24.59 24.56
CA_2A2n 46,0 tes2 | 10 | o150 | 1505 | ek 1 o 1150 | 1085 | teez | 20 | 700 | 1940 | Teeas, | 20 | aszo0 | 5300 | Ltesas, | 20 | 4sass | 53198 | Lreeas, | 20 | 4sos2 | s2s02 261 256
CA_2A2A 460 iTes2 | 10 | o150 | 1905 | aesk T 0 | uso | 1085 | tte2 | 20 | 700 | 1040 | tiesas, | 20 | s1200 | seo0 | Lresas. | 20 | siass | se19.8 | Lresas. | 20 | sios2 | sss02 2064 2256
CA_2A-2A-46,D LTE B2 10 19150 1905 QpPsk. 1 o 1150 1985 LTE B2 20 700 1940 LTE B46y 20 53140 5785 LTE B46y. 20 53338 5804.8 LTE B46, 20 52942 5765.2 24.60 24.56
Ch_2nd6,Ad6,c660 | LTEe2 | 10 | 10150 | 1005 | aesk 1 0 | 1150 | 1085 | wreeds, | 20 | 47090 | swso | itemas, | 20 | s3sa0 | sezs | creeds, | 20 | 53342 | ssos2 | reess | 20 | eoree | 21as 2058 2256
CA_2-45,0-66A iTes2 | 10 | o150 | 1905 | aesk T o 1150 | 1085 | Ltesas, | 20 | 47200 | 5200 | LTeds, | 20 | azass | 52198 | Liesds, | 20 | 47092 | s1s02 | ireses | 20 | eerse | 2ms 20.59 2256
CA_2-46,0-66A itee2 | 10 | 1150 | 1905 | aesk 1 o 1150 | 1985 | LTesds, | 20 | 48290 | 5300 | LTebds, | 20 | 4sdss | 53198 | LTesds, | 20 | 48092 | 52802 | Lreses | 20 | ee7es | 2us 2061 2256
Ch_2A46,0-66A tes2 | 10 | o150 | 1905 | aesk T 0 1150 | 1085 | utesds, | 20 | 51290 | 5600 | LTeede | 20 | suass | se198 | Liesds, | 20 | 51002 | 55802 | Lreses | 20 | eeree | ams 2460 2256
CA_2A-46,0-66A tee2 | 10 | 19150 | 1905 | aesk 1 o 1150 | 1985 | LTesds, | 20 | 53140 | 5785 | LTeBds, | 20 | 53338 | 58048 | LTesde, | 20 | 52942 | 57652 | LTeses | 20 | ee7ee | 2us 2047 2256
Pcc scc1 scc2 scc3 scca Power
Pec(uL) scc (pL) scc (pL) scc (oL) scc (oL) LTE Single
Combination pccpand | PECBW [Pectun | Pl ] PCCULH | PCCUL | PCC(DL) | PECIDL) | oo op | SCCBW [ scco) | "o M) oo oo | sceBw | sceqony | “o B oo o | sceBw | sce(on) | oo | oo | SCCBW | sceol) | %o ™ LT T.Power with DL CA| Carrier Tx
[MHz) ch. Ivwn] RB  |RB. Ch.  |Freq. [MHz], [MHz] Ch. [MHz] [MHz] Ch. [MH2) [MHz] Ch. [MHz] [MHz) Ch. M) Enabled (dBm) (v:::ne;
CA_2A-46,A-46,A-66A LTE B2 20 18700 1860 QPSK 1 0 700 1940 LTE B46, 20 47090 5180 LTE B46y. 20 53540 5825 LTE B66 20 66786 2145 20.50 20.50
CA_2A-2A-46,0 LTE B2 20 18700 1860 Qrsk 1 [ 700 1940 LTE B2 20 1100 1980 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 2048 20.50
Ch_2A20ca5,0 es2 | 20 | 1er0 | 1m0 | aesk 1 0 700 | 1040 | ites2 | 20 | 1100 | 1580 | (7esds, | 20 | aseso | 5300 | Ltesas, | 20 | asass | 53108 | Ltesas, | 20 | asos2 | szm02 2050 20,50
Ch_2A-20260 ee2 | 20 | 1er0 | 0 | apsk 1 0 700 | 10s0 | ttee2 | 20 | 1100 | 1080 | t7esds. | 20 | 51200 | se00 | Ltemas, | 20 | siass | se10.8 | resas, | 20 | sios | sse02 2049 2050
Ch_2A 27 26,0 tes2 | 20 | 1s700 | 1m0 | aesk T o 700 | 1940 | tes2 | 20 | 1100 | 1980 | iesds, | 20 | 53140 | s7es | iresas, | 20 | 53338 | 5804 | Liesas, | 20 | 52042 | 67652 2047 2050
CA_2A-46,A-46,C-66A LTE B2 20 18700 1860 Qrsk 1 [ 700 1940 LTE B46, 20 47090 5180 LTE B46,. 20 53540 5825 LTE B46y. 20 53342 5805.2 LTE B66 20 66786 2145 2048 20.50
Ch_2A-46,0-66A ee2 | 20 | 1er00 | 0 | aesk 1 0 700 | 1940 | uteeas, | 20 | 47230 | sa00 | 7eeds, | 20 | a7ass | 52198 | itewas, | 20 | a7os2 | s1s02 | iveses | 20 | eorme | 2145 2047 20,50
CA_2A-46,D-66A LTE B2 20 18700 1860 QPsK 1 0 700 1940 LTE B46, 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B46, 20 48092 5280.2 LTE B66 20 66786 2145 20.49 20.50
Ch_2A-46.0-66A es2 | 20 | 1800 | 180 | aesk T 0 700 | 1940 | Lteede | 20 | 51230 | 5600 | L7eBds. | 20 | 51488 | 56198 | LTEBas. | 20 | 51092 | 55802 | Lieses | 20 | eorme | 2145 2047 2050
CA_2A-46,-66A eez | 20 | 1e700 | 180 | apsk 1 o 700 | 1940 | LTesds, | 20 | 53140 | 5785 | LTesas, | 20 | 53338 | 58048 | LTEBde, | 20 | 52942 | 57652 | LTeses | 20 | eo786 | 2145 2043 2050
PCC scc1 scc2 scc3 Power
LTE Single
PCC (UL) PCC (DL) scc (o) scc(pL) sScc (o)
Combination PCC Band PCCBW | PCC (UL) Fre(q ) Mod. PCCUL# | PCCUL | PCC(DL) Fre(q ) ScCBand SCCBW | scc(pL) Fle(q ) sccBand SCCBW | sCC (DL) Fle(q ) sccBand SCCBW | SCC(DL) Fre(q ) LTE Tx.Power with DL CA| Carrier Tx
MH: ch. ¥ . RB  [RBOffset| Ch. ' MH: Ch. MH: Ch. ’ MH: ch. ' Enabled (dBm] P
e M) [ = Mz 2 [MHa] () Mz il I
CA_7A-46,A LTE B7 20 21350 2560 QPSK. 1 0 3350 2680 LTE B46, 20 47290 5200 - - - - - - - - 23.66 23.62
CA_7A-465A LTE B7 20 21350 2560 QPSK 1 0 3350 2680 LTE B46y 20 48290 5300 - - - - - - - 23.65 23.62
CA_7A-46A LTE B7 20 21350 2560 QPSK. 1 0 3350 2680 LTE B46c 20 51290 5600 - - - - - - - - 23.62 23.62
CA_7A-46,A LTE B7 20 21350 2560 QPSK 1 0 3350 2680 LTE B46, 20 53140 5785 - - 23.65 23.62
CA_7A-46,C LTE B7 20 21350 2560 QPsK 1 o 3350 2680 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 - 23.64 23.62
CA_7A-464C LTE B7 20 21350 2560 QPSK 1 0 3350 2680 LTE B46y 20 48290 5300 LTE B46g 20 48488 5319.8 - - - - 23.65 23.62
CA_7A-46.C LTEB7 20 21350 2560 QPSK 1 0 3350 2680 LTE B46 20 51290 5600 LTE B46 20 51488 5619.8 - 23.62 23.62
CA_7A-46,C LTE B7 20 21350 2560 QPSK 1 0 3350 2680 LTE B46p 20 53140 5785 LTE B46y 20 53338 5804.8 - - - 23.64 23.62
CA_7A-46,D LTE B7 20 21350 2560 QPsk 1 o 3350 2680 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 23.63 23.62
CA_7A-46,D LTE B7 20 21350 2560 QPSK 1 0 3350 2680 LTE B46y 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B46 20 48092 5280.2 23.62 23.62
CA_7A-46.D LTEB7 20 21350 2560 QPSK. 1 0 3350 2680 LTE B46 20 51290 5600 LTE B46 20 51488 5619.8 LTE B46 20 51092 5580.2 23.61 23.62
CA_7A-46,0 LTE B7 20 21350 2560 QPSK 1 0 3350 2680 LTE B46p 20 53140 5785 LTE B46p 20 53338 5804.8 LTE B46,, 20 52942 5765.2 23.60 23.62
PcC scc1 scc2 scc3 Power
LTE Single
PCC(UL) SCC (DL) CC (DL) CC (DL)
Combination pCCBand | PECBW | PEC(UL) FE‘ ) . PCCULH | PCCUL | PCC(DL) [ PCC(DL) [ (oo | SCCBW | SCC(DL) m‘ ) scChand | SCCBW | scc o) g Fm‘ ) sccBand | SCCBW | scc(ol) S Fu( )| 7€ T Power with DL CA| Carrier Tx
[MHz] | Ch. g g RB  [RBOffset| Ch. |Freq.[MH] [MHz] | ch. - MHz] | ch. - MHz] | ch. & Enabled (dBm) Power
[MHz] [MHz) [MHz] [MHz] (dBm)
CA_TA-46,A LTE B7 15 21100 2535 16QAM 1 0 3100 2655 LTE B46, 20 47290 5200 - 20.40 20.38
CA_7A-465A LTEB7 15 21100 2535 16QAM 1 ] 3100 2655 LTE B46y 20 48290 5300 - - - - - - - - 20.49 20.38
CA_7A-46.A LTEB7 15 21100 2535 160AM 1 0 3100 2655 LTE B46 20 51290 5600 - - - - - - 20.44 20.38
CA_7A-46pA LTE B7 15 21100 2535 16QAM 1 0 3100 2655 LTE B46; 20 53140 5785 - - - - - - - - 20.46 20.38
CA_7A-46,C LTE B7 15 21100 2535 16QAM 1 ] 3100 2655 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 - - - 20.41 20.38
CA_7A-46,C LTEB7 15 21100 2535 16QAM 1 0 3100 2655 LTE B465 20 48290 5300 LTE B46, 20 48488 5319.8 - - - 20.47 20.38
CA_7A-46.C LTE B7 15 21100 2535 16QAM 1 0 3100 2655 LTE B46 20 51290 5600 LTE B46 20 51488 5619.8 - - - 20.50 20.38
CA_7A-46,C LTE B7 15 21100 2535 160QAM 1 0 3100 2655 LTE B46; 20 53140 5785 LTE B46, 20 53338 5804.8 - - 20.45 20.38
CA_7A-46,D LTE B7 15 21100 2535 16QAM 1 0 3100 2655 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 20.50 20.38
CA_7A-46,D LTE B7 15 21100 2535 16QAM 1 0 3100 2655 LTE B46; 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B46y 20 48092 5280.2 20.48 20.38
CA_7A-46.D LTEB7 15 21100 2535 160AM 1 0 3100 2655 LTE B46 20 51290 5600 LTE B46 20 51488 5619.8 LTE B46 20 51092 5580.2 20.47 20.38
CA_7A-46,D LTE B7 15 21100 2535 160QAM 1 0 3100 2655 LTE B46,. 20 53140 5785 LTE B46, 20 53338 5804.8 LTE B46, 20 52942 5765.2 20.43 20.38
PCC scc1 scc2 scc3 Power
LTE Single
P PCC (UL) PCC (DL) scc (pL) scc(pL) Scc (o)
Combination PCC Band PCCBW | PCC (UL) F'e(q ) Mod. PCCUL# | PCCUL | PCC(DL) Fre‘q ) ScC Band SCCBW [ ScC(DL) F'e(q ) SCC Band SCCBW | scc(pL) "e(q ) scCBand SCCBW | SCC(DL) Fre‘q ) LTE Tx.Power with DL CA| Carrier Tx
MH; Ch. ’ . RB  [RBOffset| Ch. ' MH; Ch. [MH; Ch. ’ MH; ch. ' Enabled (dB; P
(%) [MHz] [MHz] [MEa] [MHz) [MEa] [MHz) (ETE) [MHz] nabiedem) (::':)'
CA_7A-46,A LTE B7 15 20825 2507.5 16QAM 1 0 2825 2627.5 LTE B46, 20 47290 5200 - - - - - - - 20.58 20.61
CA_7A-465A LTE B7 15 20825 2507.5 160AM 1 0 2825 2627.5 LTE B46y 20 48290 5300 - - - - - - - - 20.60 20.61
CA_7A-46,A LTE B7 15 20825 2507.5 160AM 1 o 2825 2627.5 LTE B46. 20 51290 5600 - - 20.62 20.61
CA_7A-46,A LTE B7 15 20825 2507.5 16QAM 1 0 2825 2627.5 LTE B46, 20 53140 5785 - - - - - - - - 20.57 20.61
CA_7A-46,C LTE B7 15 20825 2507.5 160QAM 1 ] 2825 2627.5 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 - - - 20.61 20.61
CA_7A-46,C LTEB7 15 20825 2507.5 16QAM 1 0 2825 2627.5 LTE B46; 20 48290 5300 LTE B46, 20 48488 5319.8 - - - 20.62 20.61
CA_7A-46.C LTE B7 15 20825 2507.5 160AM 1 o 2825 2627.5 LTE B46. 20 51290 5600 LTE B46 20 51488 5619.8 - 20.59 20.61
CA_7A-46,C LTE B7 15 20825 2507.5 16QAM 1 0 2825 2627.5 LTE B46p 20 53140 5785 LTE B46p 20 53338 5804.8 - - - - 20.61 20.61
CA_7A-46,D LTE B7 15 20825 2507.5 160AM 1 0 2825 2627.5 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 20.58 20.61
CA_7A-46,D LTEB7 15 20825 2507.5 16QAM 1 0 2825 2627.5 LTE B46; 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B465 20 48092 5280.2 20.61 20.61
CA_7A-46.D LTE B7 15 20825 2507.5 160AM 1 o 2825 2627.5 LTE B46¢ 20 51290 5600 LTE B46. 20 51488 5619.8 LTE B46 20 51092 5580.2 20.56 20.61
CA_7A-46,0 LTEB7 15 20825 2507.5 160AM 1 0 2825 2627.5 LTE B46, 20 53140 5785 LTE B46;, 20 53338 5804.8 LTE B46,. 20 52942 5765.2 20.57 20.61
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1.

5.2

1.5.2.1

4x4 DL MIMO LAA Downlink Carrier Aggregation RF
Conducted Powers

LTE Band 4 as PCC

Table 78

Maximum Output Powers

pec sccz scc Power
Combination pec san| PECBW | PEC (UL "if_‘;’” oa, | PECULH [ PecuL | pec(on) "c’f“:“ oLant | (o sccaw | sccou s"f.‘:“ oLant [ (o [sceaw] sccron ’c:“:“ ouant | (o | sccaw | sccron “;::” DLAnt [LTETwPowerwithDLcA|  CTe "B
[MHz] Ch. " y RB RB Offset Ch. Config. [MHz] Ch. " Config. [MHz] Ch. - Config. [MHz] Ch. - Config. Enabled (dBm)
1 (] [l e g | "8 el () o el g | o “Bm) | power d8m)
cajenracaden | Lresa | 20 | 20050 | 120 | apsk | 1 0 | 205 | 2120 |mamivo| uesss, | 20 | a70%0 | sis0 | 2emmo| wiesss, | 20 | sasao | ses |2emmol| - - - - - 2425 2024
"CA_[4A]-46,A-46,C ttesa | 20 | 20050 | 1720 | apsk. T 0 2050 | 2120 | 4xaMIMO | LTE B4s, 20 | 47090 | 5180 | 2x2MiMO|  LTE B2, 20 | 53540 | 5825 | 2x2MIMO | LTE 86, 20 | 53342 | 58052 | 2x2MIMO 2021 20,20
CA_[4A]-46,0 LTE B4 20 20050 1720 QPsk 1 o 2050 2120 | 4xa MIMO. LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 4748 5219.8 | 2x2 MIMO. LTE B46,, 20 47092 5180.2 | 2x2 MIMO 24.24 24.24
CA_[4A]-46,0 \tess | 20 | 2000 | 1720 | apsk 1 o 205 | 2120 | 4xamimMo | LTEBds, 20 | 48290 | 5300 | 2x2MiMO | LTE Bag, 20 | 48488 | 5319.8 | 22MIMO | LTE Bas, 20 | 48092 | 5280.2 | 2x2MIMO 24.25 2024
CA_[4A146.0 tresa | 20 | 20050 | 1720 | apsk 1 0 2050 | 2120 |4xamimo | LTEBds, 20 | 51200 | 5600 |2x2miMo | LTE B4 20 | su8s | s619.8 | 22MiMO | LTE Bd6, 20 | 51092 | 5580.2 | 2x2MIMO 20.28 2028
CA_[4A]-46,0 ess | 20 | 2000 | 120 | aesc | 1 0 | 050 | 210 |ammo| resas, | 20 | s30 | sves |zxammo| tesas, | 20 | sasas | w048 | semimo | Uresas, | 20 | saaz | sresa | zxamimo 2024 2024
Pec scc1 sccz scc Power
Combination pec san| PECBW | PEC(UL "if_‘;’” oq, | PECULH [ PecuL | pec(on) "c’f“:“ oLant | (o sccew | sccou s"f.‘:“ oLant [ (o [sceaw] sccron ’c:“:“ ouant | (oo | sccaw | sccron “;::” DLAnt [LTETxpowerwithDLcA|  CTe "B
[MHz] Ch. " - RB RB Offset Ch. Config. [MHz] Ch. Config. [MHz] Ch. - Config. [MHz] Ch. - Config. Enabled (dBm)
] i) [ 1 e el (g | o el L B | power (dbm)
calenlacaden | Lresa | 20 | 2o0s0 | 1720 | deaam | 1 0 | 205 | 2120 |mamivo| uresss, | 20 | a7os0 | sis0 | ommo| wiesss, | 20 | sasao | ses |2emmol - - - - - 2068 1.00
'CA_[4A]-46,A-46,C LTEsa | 20 | 20050 | 1720 | 160AM 1 0 2050 | 2120 | 4xaMIMO | LTE B4s, 20 | 47090 | 5180 | 2x2MIMO|  LTEBa6, 20 | 53540 | 5825 | 2x2MIMO | LTEBds, 20 | 53342 | 58052 | 2x2MIMO 20,67 21.00
CA_[4A]-46,0 LTE B4 20 20050 1720 160AM 1 o 2050 2120 | 4x4 MIMO. LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO. LTE B46, 20 47092 5180.2 | 2x2 MIMO 20.65 21.00
CA_[4A]-46,0 Tess | 20 | 2000 | 1720 | 160Am 1 o 2050 | 2120 | 4xamiMo | LTE B4, 20 | 48290 | 5300 | 2x2MiMO | LTE Bag, 20 | 48488 | 5319.8 | 22MIMO | LTE Bas, 20 | 48092 | 5280.2 | 2x2MIMO 2063 21.00
CA_[4A146.0 ttesa | 20 | 20050 | 1720 | 160AM 1 0 2050 | 2120 |4xamimo | LTEBds, 20 | 51200 | 5600 |2x2miMo | LTE B4 20 | 5188 | s619.8 | 22MIMO | LTE Bd6, 20 | 51092 | 5580.2 | 2x2MIMO 20,66 21.00
CA_[4A]-46,0 wess | 20 | 2000 | 1720 | eaam | 1 0 | 050 | 210 |amimo| tesas, | 20 | 530 | sves |zxamwo| wtesas, | 20 | s3sas | sw0as | semimo | Lresas, | 20 | saaz | sresa | zxamimo 2065 2100
Pec scex sccz scc Power
Combination pec san| PECBW | PEC (UL "if_‘;’” oq, | PECULH [ PecuL | pec(on) "c’f“:“ oLant | (o sccaw | sccou | *F () | b ant, scchang | SCCBW| sCCO) ’c:“:“ oAt | (oo | sccaw | sccion “;::” DLAnt. [LTE Tx.Power with DL CA gf'i"r“;
[MHz] Ch. o - RB RB Ch. Config. [MHz] Ch. Config. [MHz] Ch. - Config. [MHz] Ch. - Config. Enabled (dBm)
0 [MHz] [MHz] i3 ¢ 5 (CE) [Mhz] e J [MHz] mi =) Power (dBm)
calenlacade | tresa | 15 | 2000 | 17as | ieaav | 1 0 | 2300 | 215 |mamivo| uresss, | 20 | aroso | siso | zommo| wresss, | 20 | sasao | ses |2emmol - - - - - 2160 2193
'CA_[4A]-46,A-46,C LTEBa | 15 | 20300 | 1745 | 160AM 1 0 2300 | 2145 | 4xaMIMO | LTE B46, 20 | 47090 | 5180 | 2x2MiMO|  LTEBa6, 20 | 53540 | 5825 | 2x2MIMO | LTEBds, 20 | 53342 | 58052 | 2x2MIMO 2156 2193
CA_[4A]-46,0 LTE B4 15 20300 1745 160AM 1 o 2300 2145 | 4xa MIMO. LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO. LTE B46, 20 47092 5180.2 | 2x2 MIMO 21.60 2193
CA_[4A]-26,0 (Tess | 15 | 20300 | 1745 | 160Am 1 o 2300 | 2145 | 4xaMIMO | LTE Bds, 20 | 48290 | 5300 | 2x2MiMO | LTe Bag, 20 | 48488 | 5319.8 | 22MIMO | LTE Bas, 20 | 48092 | 52802 | 2x2MIMO 2157 21.93
CA_[4A146.0 ttesa | 15 | 20300 | 1745 | 160AM 1 0 2300 | 2145 | 4xamimo | LTEBds, 20 | 51200 | 5600 |2x2mimMo | LTE B4 20 | su8s | s619.8 | 22MiMO | LTE Bd6, 20 | 51092 | 55802 | 2x2MIMO 2156 2193
CA_[4A]-46,0 ess | 15 | 20300 | 15 | teaam | 1 0 | 200 | 2145 |mamimo| utesss, | 20 | 530 | sves |zxammo| (Tesas, | 20 | s3vas | 5w048 | 2emimo | Uiesas, | 20 | saaz | sresa | zxamimo 257 2193
pec scc1 sccz sccs Power
. Pec ol Pec (oo sccol o0 <c o)
‘Combination PCC Band PCCBW | PCC (UL) Fre(q ) Mod. PCCULK | PCCUL | PCC(DL) ":ﬂ ) DL Ant. Scc Band SCCBW | SCC (DL) Fre(q ) DL Ant. Scc Band SCCBW | SCC (DL) SEFN(Q ) DL Ant.. Scc Band SCCBW | SCC (DL) EXEY DLAnt. [LTE Tx.Power with DL CA |
kel [ on | m |woiset| ch | oo | conin ara) | ch | | conie v | ch | e | confie ara) | on | M| confp. | Ensbledasm) | CameOh
CA A4 AcA | TEBes | 20 | 3072 | w0 | aesk | 1 0 | oos3 | 2120 |zawivo| ez | 20 | 900 | 190 [mamimo| iesss, | 20 | ars0 | s200 | semimo 5 2 5 5 s 213 2024
CA_[2A]-46,4-66A UTesss | 20 | 13202 | 1720 | apsk 1 0 66536 | 2120 | 2ommo|  UeB2 20 900 | 1960 | xamivo | LTeBas, 20 | 48290 | 5300 | 22MiMO , , , , , 2015 2624
cA AL teaon | Teses | 20 | 13072 | 1720 | apsk | 1 o | esss6 | 2120 |2amivo| ue2 | 20 | o0 | 1960 [wammo| tesse. | 20 | s1290 | se00 | 2mimo - - - - - 2411 2020
CAl2A-dep00n | UTeBss | 20 | 132072 | 1720 | apsk | 1 o | ess3 | 2120 |2amivmo| ez | 20 | s00 | 190 |axdanimo| wiesss, | 20 | s30 | 5785 | 2emimo - - - - - 2015 2024
CA2nds ool | tTemes | 20 | 13072 | w0 | aesk | 1 o | ess3 | 2120 [mamimo| ez | 20 | soo | 190 |zammo| resse, | 20 | arso | sa00 |aammo| - 5 5 5 5 e 2024
CA_2A-465A-[66A] LTE B66 20 132072 1720 QPsk 1 o 66536 2120 | 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO LTE B46; 20 48290 5300 2x2 MIMO - - - - 24.23 24.24
CA_2A-46:A(66A] UTEsss | 20 | 13202 | 1720 | _apsk 1 0 66536 | 2120 | axaMiMO | LTEB2 20 900 | 1960 | 2x2MIMO | LTE B4s, 20 | 51290 | 5600 | 22MiMO , , , B , 20.19 2624
CA_2A-46,A-[66A] tesss | 20 | 1320 | 1720 | apsk 1 0 66536 | 2120 |axamimo| (TeB2 20 900 | 1960 | 2xamiMo | LTe Bas, 20 | 5310 | s785 | 2amiMO - - - , - 221 2020
CA_46,A-46,A-(66A] LTesss | 20 | 13202 | 1720 | apsk 1 o 66536 | 2120 | axaMiMO | LTE 826, 20 | 47090 | 5180 | 2xamiMo | LT 826, 20 | 53540 | 5825 | 2x2MiMO B 5 3 5 B 2023 20,20
CA_2A-26,C-[66A] LTE B66_ 20 132072 1720 QPsk. 1 0 66536 2120 | 4x4 MIMO LTE B2 20 900 1960 | 2x2 MIMO_ LTE B46,_ 20 47290 5200 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO 24.26 24.24
A onds,CleoAl | Tesss | 20 | 13072 | 1720 | apsk | 1 0 | ess36 | 2120 |mamivo| trem2 | 20 | 900 | 190 |zommo| (tesss, | 20 | as90 | 5300 | semivo | remas, | 20 | asass | 53198 | 22 Mo 2425 2020
CA_2A26.C[66A] Tesss | 20 | 1320 | 1720 | apsk 1 0 66536 | 2120 |axamimo| (TeB2 20 900 | 1960 [2x2MiMo | LTEB4s 20 | 51200 | 5600 | 2x2MiMO | LTE B4, 20 | 51488 | 5619.8 | 22 MiMO 223 2028
ChandsClooAl | LTemos | 20 | 132072 | 120 | apsk | 1 0 | o653 | 2120 |aamivo| teBz | 20 | 900 | 1960 |a2mivo| Lreds, | 20 | 53140 | S7es | 2xemiMo | itesas, | 20 | 53338 | 58048 | 2xemim0 2424 2024
CA_[2A]-46,C-66A LTE B66 20 132072 1720 QPsk. 1 0 66536 2120 | 2x2 MIMO LTE B2 20 900 1960 | 4x4 MIMO. LTE B46, 20 47290 5200 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO 24.27 24.24
CA_[2A]-46,C-66A UTesss | 20 | 13202 | 1720 | apsk 1 o 66536 | 2120 | 22MiMO | LTEB2 20 900 | 1960 | 4xaMIMO | LTEBas, 20 | 48290 | 5300 | 22MIMO | LTE Bag, 20 | 48488 | 5319.8 | 22 MIMO 24.23 24,24
CA_[2A]-46.C-66A Tesss | 20 | 1320 | 1720 | apsk 1 0 66536 | 2120 |2emimO| LTEB2 20 900 | 1960 |axamimo | LTeBds 20 | 51290 | 5600 | 2x2MiMO | LTEB46 20 | 51488 | 5619.8 | 22MiMO 24.30 2028
CA_[2A]-46,C-66A LTesss | 20 | 13202 | 1720 | apsk 1 o 66536 | 2120 | 22miMO|  (TeB2 20 900 | 1960 | mamimo | LTe Bas, 20 | 53140 | 5785 | 22MIMO | LTE 845, 20 | 53338 | 5804.8 | 22 MIMO 24.24 20,20
CA_46,A-46,C-(66A] Tesss | 20 | 13202 | 1720 | apsk 1 0 66536 | 2120 |axamimo | LTE 826, 20 | 47090 | 5180 |2x2miMo | LiEBas, 20 | s3540 | 5825 | 2amiMo | LieBas, 20 | 53342 | 58052 | 22miMO 2017 2020
CA_46,D-[66A] LTE B66 20 132072 1720 QPsk. 1 o 66536 2120 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO LTE B46, 20 47092 5180.2 | 2x2 MIMO 24.24 24.24
CA_46D-[66A] Tesss | 20 | 13202 | 1720 | apsk 1 0 66536 | 2120 | 4x4MIMO | LTE Bas, 20 | 48290 | 5300 | 2x2MIMO | LTe 848, 20 | 48488 | 53198 | 22MIMO | LTE Bag, 20 | 48092 | 52802 | 22 MIMO 2422 26,24
CA_46.0-(66A) Tesss | 20 | 1320 | 1720 | apsk 1 o 66536 | 2120 | 4amivo | LTE 46, 20 | 51200 | 5600 | 2x2MiMO | LTE B4, 20 | 51488 | 5619.8 | 22MIMO | LTE B4, 20 | 51092 | 55802 | 22 MiMO 223 2028
Ch_a6,D-166A1 emes | 20 | 1302 | w20 | apsc | 1 0 | o536 | 2120 |mamivmo| UTesas, | 20 | 5340 | s7es | zxamivo| (tesas, | 20 | sasas | seoas | samivo | Liesae, | 20 | szsaz | 57652 | ammo 227 2024
Pec sect sccz secs Power
. Pec ol Pec (ol sccol o0 <c o)
‘Combination PCC Band PCCBW | PCC (UL) Fre(q ) Mod. PCCULK | PCCUL | PCC(DL) ":ﬂ ) DL Ant. Scc Band SCCBW | SCC (DL) n(q ) DL Ant. scc Band SCCBW | SCC (DL) SEFN(Q ) DL Ant. ScC Band SCCBW | SCC (DL) EXEY DLAnt. [LTE Tx.Power with DL CA | T
[MHz] Ch. [MHz] RB RB Offset Ch. [MHz] Config. [MHz] Ch. [MHz] Config. [MHz] Ch. [MHz] Config. [MHz] ch. MHz] Config. Enabled (dBm) Power (dBm)
CAlA-d6A0A | TEBes | 20 | 13072 | w20 | weoam | 1 0 | oos3 | 210 |zawimo| uEe2 | 20 | 900 | 190 [mamivo| iesss, | 20 | arso | s200 | 2emimo 5 2 5 5 s w073 2100
CA_[2A]-46,A-66A UTesss | 20 | 13202 | 1720 | 160AM 1 0 66536 | 2120 | 22MiMO | UTEB2 20 900 | 1960 | xamivo | LTE B4, 20 | 48290 | 5300 | 22MIMO , , , B , 2067 21.00
cA2aLteaeon | Teses | 20 | 132072 | 1720 | te0am | 1 o | essss | 2120 [2amivmo| e | 20 | oo | 1960 [mammo| iresse. | 20 | s1290 | se00 | 2mimo - - - - - 2066 2100
CA (281460660 | LTeBss | 20 | 132072 | 1720 | 160w | 1 o | ess3s | 2120 |2amivo| ue2 | 20 | oo | 190 [admimo| wiesss, | 20 | ssu0 | s7es | 2emimo - - - - - 2068 2100
CA2nds ool | Temes | 20 | 132072 | 1720 | seoam | 1 o | eos36 | 2120 [aamivo| ez | 20 | 900 | 190 [z@mmo| resse, | 20 | aras0 | s200 |zammo| - 5 5 5 5 2066 7100
CA_2A-465A-[66A] LTE B66 20 132072 1720 160AM 1 o 66536 2120 | 4x4 MIMO LTE B2 20 900 1960 2x2 MIMO LTE B46g 20 48290 5300 2x2 MIMO - - - - 20.68 21.00
A 2ndscatserl | Teses | 20 | 132072 | 1720 | teaam | 1 o [ ess36 | 2120 [mamivmo| e | 20 | s00 | 190 [2xmmo| Tesse | 20 | 51290 | 5600 | 22mimo - - - - - 206 2100
ChondsalosAl | Lemss | 20 | 13202 | 1720 | teaaw | 1 o | esss | 2120 |mamimo| urem2 | 20 | oo | 190 [2mmo| wiesss, | 20 | sau0 | s7ss | 2emimo - - - - - 2067 2100
CA_46,A-46,A-(66A] LTesss | 20 | 13202 | 1720 | 16aam 1 0 66536 | 2120 | axaMiMO | LTE 826, 20 | 47090 | 5180 | 2xamiMo | LTE 836, 20 | 53540 | 5825 | 2x2MiMO B B 3 B B 2065 21.00
(CA_2A-46,C-[66A] LTE B66 20 132072 1720 16QAM 1 o 66536 2120 | 4x4 MIMO LTE B2 20 900 1960 | 2x2 MIMO. LTE B46, 20 47290 5200 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO 2069 21.00
A onds,CleeAl | UTesss | 20 | 132072 | 1720 | te0am | 1 0 | ess3s | 2120 [mammo| trem2 | 20 | oo | 190 [2ommo| wresss, | 20 | as90 | 5300 | amivo | remas, | 20 | asass | 53198 | 22mmo 206t 2100
CA_2A26.C[66A] Tesss | 20 | 13202 | 1720 | 1eaam 1 o 66536 | 2120 | 4amivMo| LTEB2 20 900 | 1960 [2x2miMO | LTE B4, 20 | 51200 | 5600 | 2x2MiMO | LTE B4, 20 | 51488 | 5619.8 | 22 MiMO 2063 21.00
Chands,ClooAl | LTemos | 20 | 132072 | 1720 | teawm | 1 0 | o653 | 2120 |aamivo| teBz | 20 | 900 | 1960 |a2mivo| Lreds, | 20 | 53140 | S7es | 2xemiMo | itesas, | 20 | 53338 | 58048 | 2xemim0 2060 2100
CA_[2A]-46,C-66A LTE B66 20 132072 1720 160QAM 1 o 66536 2120 2x2 MIMO LTE B2 20 900 1960 | 4x4 MIMO. LTE B46, 20 47290 5200 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO 2063 21.00
CA_[2A]-46,C-66A Tesss | 20 | 13202 | 1720 | 160AM 1 0 66536 | 2120 | 22MIMO | LTEB2 20 900 | 1960 | 4xaMIMO | LTEBAs, 20 | 48290 | 5300 | 22MIMO | LTE Bag, 20 | 48488 | 5319.8 | 22 MIMO 2067 21.00
CA_[2]-46,C-66A Tesss | 20 | 13202 | 1720 | 160am 1 0 6653 | 2120 |2amiMO| LTEB2 20 900 | 1960 |axamimo | LTEB4s 20 | 51200 | 5600 | 2x2MiMO | LTEB46 20 | 51488 | 56198 | 22MiMO 2062 21.00
CA_[2A]-46,C-66A LTesss | 20 | 132012 | 1720 | 16aam 1 0 66536 | 2120 | 22miMO| (TeB2 20 900 | 1960 | axamivo | LTe Bas, 20 | 53140 | 5785 | 2amiMO | LTeBas, 20 | 53338 | 5804.8 | 22 MIMO 20,65 21.00
CA_46,A-46,C-(66A] Tesss | 20 | 13202 | 1720 | 160am 1 0 66536 | 2120 | axamivo | LTEB46, 20 | 47090 | 5180 |2x2miMo| LiE 836, 20 | s3540 | 5825 | 2amiMo | LieBas, 20 | 53342 | 58052 | 22MiMO 20,60 21.00
CA_46,D-[66A] LTE B66 20 132072 1720 160QAM 1 o 66536 2120 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 17488 5219.8 | 2x2 MIMO LTE B46, 20 47092 5180.2 | 2x2 MIMO 2057 21.00
\emss | 20 | 13202 | w20 | seqm | 1 0 | ess36 | 2120 |mamivo| itests, | 20 | asao0 | s30 |2ommo| wresss, | 20 | asass | 53198 | samivo | Lremas, | 20 | asoss | 50802 | 22mmo 2060 2100
Tesse | 20 | 132072 | 120 | seam | 1 0| ees36 | 2120 [wammo| wresss. | 20 | s190 | 5600 |2amimo| iresss. | 20 | siess | seios |zammo| resss | 20 | sws2 | ssso2 [2emimo 06 2100
emss | 20 | 13202 | w20 | seaw | 1 0 | o653 | 2120 |mamimo| UTesas, | 20 | 5340 | s7es | zxamivo| Tesss, | 20 | sasas | seoas | samivo | Liesae, | 20 | szoaz | 57652 | ammo 2060 2100
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Table 83
Reduced Output Powers — Grip Sensor Active

Pec sccx sccz sccs Power

Combination pcc aana| PECBW | PCUL) "c:‘:’_“ oa. | PECULE | PecuL [pec(on) D DLAR | (o | SCCBW| scc ol DLAm. | (o | sccaw| sceon “;f.‘:” oLAnt | (oo | sccaw | sccion sc’f.‘:_“ DLANt. |LTE Tx.Power with DL CA| :;:::"T':

[MHz] Ch. [MHz] RB RB Offset Ch. MHa) Config. [MHz] Ch. Config. [MHz] Ch. [MHz) Config. [MHz] Ch. MHz) Config.. Enabled (dBm) Power (dBm)
CA_[2A]-46,A-66A LTeB66 | 15 | 132322 | 1745 | 160AM 1 o 66785 | 2145 | 22MIMO | LTEB2 20 900 | 1960 | 4x4MIMO | LTE Bds, 20 | 47200 | 5200 | 2x2 MmO 3 3 B = s 2162 2193
CAl2ALdeacen | Temes | 15 | 132322 | w7es | seoam | 1 o | eorss | 2145 |2amimo| utem2 | 20 | oo | 190 |axammo| Liesss, | 20 | amso | 5300 | 2emimo - - - - - 216 2193
CA_[2A1-46A-66A LTeBes | 15 | 132322 | 1745 | 1e0AM 1 o 6786 | 2145 |2eMiMO|  LTEB2 20 900 | 1960 |axamimo | LTeBas 20 | 51290 | 5600 | 2x2MiMO B B - B , 2161 2193
CAl2Al-46p06n | LTemos | 15 | 132322 | 1as | teaawm | 1 o | eorss | 2145 |amimo| urem2 | 20 | 00 | 190 |axamamo| wiesss, | 20 | sau0 | s7ss | semimo - - - - - 2158 2193
CA2ndsioon] | Temes | 15 | 1322 | wes | o | 1 o | oors | 2145 |mamimo| uree2 | 20 | oo | 190 |zemimo| uiesse, | 20 | arso | s200 | semimo s s 2 5 = 2.6 2193
CA_2A-46,A-[66A] LTeBe6 | 15 | 132322 | 1745 | 1e0AM 1 o 66785 | 2145 | axdMIMO | LTEB2 20 900 | 1960 | 2x2MIMO | LT B4, 20 | 48290 | 5300 | 22 MIMO , , , , , 2159 21.93
CA_2A-26A(66A] TeBes | 15 | 132322 | 1745 | 1e0Am 1 0 66786 | 2145 | axamimO |  (TEB2 20 900 | 1960 |2x2miMo | LTEBas 20 | 51200 | 5600 | 2x2MiMO B N , N , 2165 2193
CA_2A-26,A-(66A] TeB66 | 15 | 132322 | 1745 | 1e0AM 1 0 66786 | 2145 | axamimo| (TeB2 20 900 | 1960 |2xamimMo | LTeBas, 20 | s3u0 | s7s5 | 2amiMo - , - , , 21.70 2193
CA_do.aopnioe] | Lreses | 15 | wsasz2 | i | seaaw | 3 0| oorss | 2195 | aawivo| resas, | 20 | aros0 | sis0 | zxamivo | wiesas, | 20 | saseo | sezs | sawimo s = s 5 = 2167 7193
CA_2A-46,C-[66A] LTE B66_ 15 132322 1745 160AM 1 () 66786 2145 | 4x4 MIMO. LTEB2. 20 900 1960 | 2x2 MIMO. LTE B46, 20 472¢ 5200 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO 21.60 2193
CAonds,ClooA | UTeses | 15 | 132322 | 175 | teoam | 1 0 | eorss | 2145 | mamivo| ez | 20 | o0 | 190 | 2mmo| (iesss, | 20 | 4s90 | 5300 | semivo | Liesas, | 20 | ssass | 53198 | 22mimo 2166 2193
CA_2A-6.C-(66A] LTeB66 | 15 | 132322 | 1745 | 160AM 1 [ 66786 | 2145 | aamivo| Ltes2 20 900 | 1960 |2xamimo | LTe Bas 20 | 51200 | 5600 | 2x2miMO | LT B4 20 | 51488 | 5619.8 | 22 MiMO 2165 2193
CA_2A-46,C-[66A] LTE B66 15 132322 1745 16QAM 1 0 66786 2145 | 4x4 MIMO_ LTE B2 20 900 1960 2x2 MIMO LTE B46, 20 53140 5785 2x2 MIMO LTE B46, 20 53338 5804.8 | 2x2 MIMO 2168 2193
Ch_(2A1-46,c-66A | e Bee | 15| 132322 | 175 | teaam |1 0 [ eers6 | 215 [zamvo| sz | 20 | 900 | 190 |4xamivo| Liesds, | 20 | 47290 | 5200 | zxamiMo| LTesds, | 20 | avass | 52198 |22mivo 2169 2193
CAl2Al46Coen | UTemes | 15 | 132322 | 175 | toam | 1 o | eorss | 2145 |oamimo| trem2 | 20 | oo | 190 |eammo| wtesss, | 20 | asawo | 5300 | semivo | Lremas, | 20 | asass | 53198 | 22mmo 2167 2193
CA_[2A]-46.C-66A TEB66 | 15 | 132322 | 1745 | 1eaam | 1 0| eo7ss | 2145 |2emmo| iteez 20 | o0 | 190 |sxamimo| wremss. | 20 | s1a 5600 | 22 MiIMO | _LTE BaG,. 20 | 51488 | s619.8 | 2@miMo 2173 2193
CA{zA-d6,c-60 | Lemoo | 15 | 132322 | a7as | team | 1 o | oorss | 2145 |mamimo| ez | 20 | 900 | 190 |eamwo| (tesas, | 20 | s340 | s7ss | sxamimo | Lremae, | 20 | sazss | ss0as | ammo 27 2193
CA_46,A-46,C-[66A] LTE B66_ 15 13232 1745 16QAM 1 0 66786 2145 | 4x4 MIMO. LTE B46,_ 20 47090 5180 | 2x2 MIMO LTE B46, 20 53540 5825 2x2 MIMO LTE B46; 20 53342 5805.2 | 2x2 MIMO 21.62 2193
CA_46,D-[66A] LTE B66_ 15 132322 1745 160AM 1 () 66786 2145 | 4x4 MIMO. LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO LTE B46, 20 47092 5180.2 | 2x2 MIMO 21.66 2193
CA_26,D-(66A] LTeBe6 | 15 | 132322 | 1745 | 1e0AM 1 o 66785 | 2145 | 4x4MIMO | LTE B46, 20 | 48290 | 5300 | 2x2MiMO | LTE 826, 20 | 48488 | 5319.8 | 22MIMO | LTE B26, 20 | #8002 | 52802 | 22 MIMO 2165 21.93
CA_26,D-[66A] TeBe6 | 15 | 132322 | 1745 | 160AM 1 ) 66786 | 2145 | axamiMo | LTE Bd6c 20 | 51290 | 5600 | 2x2miMo | LTE Basc 20 1 56198 | 22 MIMO | _LTE Ba6, 20 | 51092 | 55802 | 22 MiMO 2163 2193
CA_46,D-[66A] LTE B66. 15 132322 1745 16QAM 1 0 66786 2145 | 4x4 MIMO LTE B46;, 20 53140 5785 2x2 MIMO LTE B46, 20 53338 5804.8 | 2x2 MIMO LTE B46;, 20 52942 5765.2 | 2x2 MIMO 2168 2193

1.5.23 LTE Band 2 as PCC
Table 84
Maximum Output Powers
Pee scct sccz sccs Power

Combination pcc nana| PECBW | PCUL) "c:‘(:_” oa, | PecuL# | pecuL | pec(on) ";c":’_” DLANE [ oo |sccaw | scc(on “Ff.‘:” ouant | oo [sccaw]| sccioy sc’f.‘:“ oLAR | (oo | sccaw | sccion sce "’»" DLANt. |LTE TxPower with DL CA| :v‘;s"m“

k) | e | R ws  |msoret| cn | | confip ) | cn | | confi Mz | ch. ey | Confi i | on | O | conts, Enatied (dBm) | o0
CA[2A-d6iaeA | LTEB2 | 10 | 1e150 | 1005 | apsk | 1 0 | 1so | 1085 |aamimo| Tesss, | 20 | 470% | sis0 |oemivo| itesss, | 20 | sasao | ses |2emmol| - - - - - 2451 2456
CA_[2A]-46,A-66A TeB2 | 10 | 19150 | 1905 | apsk 1 o 1150 | 1985 | 44MIMO | LTE B46, 20 | 47200 | 5200 | 22MIMO | LTEB66 20 | 66786 | 2145 | 22mMiMo - , , , , 24.50 24.56
CAA 46,658 sz | 10 | om0 | 1905 | ek | 1 0| 150 | 1o85 |aamimo| Tesss, | 20 | 48290 | 530 |2amivo| wieses | 20 | eerss | 2us |2emmo| - - - - - 2452 2456
CA_{2A]-46A65A sz | 10 | om0 | 1905 | aesk | 1 0 | 150 | 198 |aawimo| resss. | 20 | 5150 | oo | zemimo| wieses | 20 | eoreo | 2us |zammo]| - - g - - 204 256
ChA_[2A]-460-65A sz | 10 | om0 | 1905 | apsk | 1 0 | uso | o8 |aamimo| tesss, | 20 | 340 | s7ss |emimo| wieses | 20 | eorse | 2us |2emmo| - B B 5 B 2047 256
CA_2A-46,A-[66A] LTEB2 10 19150 1905 QPSK 1 0 1150 1985 2x2 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B66 20 66786 2145 4x4 MIMO - - - - - 24.50 24.56
CA2A 45, (66A] sz | 10 | 1sws0 | 195 | ek | 1 o | 1o | 1s85 |2amimo| Tesss, | 20 | 48290 | 530 |2amivo| wieses | 20 | eerss | 2us |ewmimo| - - - - - 2451 2456
CA_2Ads A l6A) sz | 10 | w0 | 1905 | aesk | 1 o | 150 | 158 |oawimo| resss | 20 | 51250 | seo | zxemimo| wieses | 20 | eoree | 2us |eammo| - - g - - 2453 256
CA_2A-46,A-{66A] B2 | 10 | 19150 | 1505 | apsk 1 [ 1150 | 1985 | 22MiMO | LTEB46, 20 | 53140 | 5785 | 2amivo | LTE 866 20 | 66786 | 2145 | axamivio B B B 5 B 24.49 2456
CA_[2A]-46,A-86,C LTeB2 | 10 | 10150 | 1905 | apsk 1 0 1150 | 1985 | 4AMIMO | LTE 846, 20 | 47090 | 5180 | 22MiMO | LTEBa6, 20 | 53540 | 5825 | 22MIMO | LTeB4s, 20 | 53342 | 58052 | 22 MIMO 20.53 24.56
CA_[2A1-26,0 iTEB2 | 10 | 10150 | 1905 | apsk 1 ) 1150 | 1985 | 4xaMiMO | LTEB4s, 20 | 47290 | 5200 |22MIMO | LTE B4, 20 | a788 | 52198 | 22MiMO | LTEB46, 20 | 4709 | s1802 | 2@miMO 24,55 24.56
C_{2A]-46,0 sz | 10 | sws0 | 1905 | aesk | 1 0 | 1150 | 1985 |aamimo| resas, | 20 | 4s2s0 | 5300 | zxemimo | wlends, | 20 | asass | 53198 | 2amimo | rewas, | 20 | asosz | sas02 | zxzmmo 2451 2456
CA_[2A]-46.D LTE B2 10 19150 1905 QPSK 1 () 1150 1985 | 4x4 MIMO. LTE B46 20 51290 5600 | 2x2 MIMO LTE B46 20 51488 5619.8 | 2x2 MIMO. LTE B46 20 51092 5580.2 | 2x2 MIMO 24.52 24.56
CA_[241-46,0 sz | 10 | om0 | 1905 | aesk | 1 0 | uso | oss |aamimo| Tesss, | 20 | 5340 | sss |2mmo| wiesss, | 20 | 53338 | se0as |emimo | Lesss, | 20 | saser | 57652 | 22mmo 2453 2456
Ch (246,060 | ez | 10 | ass0 | 1905 | sk | 1 0 [ 1150 | 1985 [axamivo| Lreeas, | 20 | 47290 | 5200 [2amMo| Lreeas, | 20 | azass | 52158 |20 | itees | 20 | eezes | 215 |2ammo 2047 256
CAL[2AI-46,C66 sz | 10 | om0 | 1905 | aesk | 1 0 | uso | s |aamimo| tesss, | 20 | 4s2s0 | sa0 |2mmo| wiesss, | 20 | 4sass | 53198 | 2emimo | Lremss | 20 | ee7ss | 2145 | 22mimo 2454 2456
CA_[2A]-46.C-66A LTE B2 10 19150 1905 QPSK 1 0 1150 1985 | 4x4 MIMO. LTE B46 20 51290 5600 | 2x2 MIMO. LTE B46 20 51488 5619.8 | 2x2 MIMO. LTE B66_ 20 66786 2145 | 2x2 MIMO. 24.52 24.56
Ch_[28]-46,c-66A sz | 10 | wsw0 | 1905 | aesk | 1 0 | 150 | 1985 |aamimo| esss, | 20 | 53140 | s7es | zxemwo | wiesas, | 20 | s33as | sw0as | samimo | Lremss | 20 | eorso | 2145 | zxemmo 2453 2456
(CA_2A-46,C-[66A] LTE B2 10 19150 1905 QPsK 1 o 1150 1985 | 2x2 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO LTE B66. 20 66786 2145 | 4x4 MIMO. 24.42 24.56
CA_2A-465C-[66A] LTE B2 10 19150 1905 QPSK 1 0 1150 1985 2x2 MIMO_ LTE B46;_ 20 48290 5300 | 2x2 MIMO. LTE B46; 20 48488 5319.8 | 2x2 MIMO LTE B66 20 66786 2145 | 4x4 MIMO 24.52 24.56
CA_2A-36.C-(66A] iTEB2 | 10 | 19150 | 1905 | apsk 1 o 1150 | 1985 |2@MiMO | LTEBasc 20 | 51200 | 5600 | 2xamiMo | LT Ba6c 20 | s1s8 | 56198 | 2eMIMO | LTEBss 20 | 66785 | 2145 | axamivo 2053 24.56
CA_2A45,C 16681 sz | 10 | w0 | 1905 | aesk | 1 0 | 1o | o8 |2@mimo| UTesse, | 20 | 5340 | s7ss | 2mimo| lesss, | 20 | 53338 | 56048 | 2amiMo | Liesse | 20 | ee7s6 | 2145 | sxdmivo 2455 2456

Table 85
Reduced Output Powers — Hotspot/Grip Sensor Active
PcC scca scc2 scc3. Power

Combination secaang| PecaW|peciun | PSR | pecuie | pecut |pecion |6 | oan | (o fsceaw |sceion | SR | otane | (o fscenw [ sceton (56 | oram | (oo sceaw |sceon | 5P| ouant. |ureTcrowerwihbucal  (TE e

k) | ch | R ®e  |mBofset| ch | (R | confs ) | ch | (| confin k) | ch | (8| confis ) | ch | (8| confi. Enabled (dom) | , ST
CA_[2A1-46,A-46,A B2 | 20 | 18700 | 1860 | apsk 1 o 700 | 1940 |axamiMO | LTE Bas, 20 | 47090 | 5180 | 22miMo | LTEBas, 20 | s3s40 | 5825 | 22miMO - - - - - 2046 20.50
CA_(2A-46,/66 sz | 20 | w00 | 1m0 | aesk | 1 0 | 700 | 1580 |aamimo| tesss. | 20 | 47250 | 5200 | xemamo| wieses | 20 | eoree | 2us |zammo]| - E - E - 2001 2050
CALA 46,66 sz | 20 | 1m0 | 180 | aesk | 1 o | 700 | 1940 |aamimo| Tesss, | 20 | 48290 | 530 |2amivo| wieses | 20 | eerms | 2us |2emmo| - - - - - 2047 2050
CA_{2A]-46A65A sz | 20 | w00 | 1m0 | aesk | 1 o | 700 | 1% |aawimo| resss | 20 | 51250 | seoo | zemmo| wieses | 20 | eorso | 2us |zammo| - - g - - 2040 2050
CA_[2A]-460-65A sz | 20 | w0 | 10 | aesk | 1 o | 700 | 1% |aamimo| tesss, | 20 | 340 | s7ss |axemimo| wieses | 20 | eorme | 2us |2emmo| - B B 5 B 2039 2050
CA_on- 5, (661 sz | 20 | w0 | 1m0 | aesc | 1 o | 700 | 1ot |pamimo| iesss, | 20 | 4750 | s200 |zmmo| wieses | 20 | eerse | 2us |sammo] - - - - - 2002 2050
CA2A 45, (66A] sz | 20 | w700 | 1m0 | aesk | 1 o | 700 | 159 |2amimo| Tesss, | 20 | 48290 | 530 |2amivo| weses | 20 | eerss | 2us |ewmimo| - - - - - 200 2050
CA_2Ads A 6] sz | 20 | w00 | 1m0 | aesk | 1 o | 700 | om0 |pawimo| resss | 20 | 51250 | seoo | zemimo| wieses | 20 | eoreo | zus |sammo| - - - - - 2045 2050
CA_2A-46,A-{66A] eB2 | 20 | 18700 | 1se0 | apsk 1 [ 700 | 1940 |22miMo | LTEBas, 20 | 53140 | s785 |2ommo|  Lieses 20 | e6736 | 215 | axamivo B B B - B 2049 20,50
"CA_[2A]-46,-86,C LTEB2 | 20 | 18700 | 1850 | apsk 1 0 700 | 1940 | 44MIMO | LTE Bds, 20 | 47090 | 5180 | 22MIMO | LTE Ba6, 20 | 53540 | 5825 | 2@MIMO | LTeB4s, 20 | 53342 | 58052 | 2x2 MIMO 2047 20,50
CA_[2A1-46,0 TEB2 | 20 | 1s70¢ 1850 | apsk 1 ) 700 | 1940 |4xamiMo | LTEB4s, 20 | 47290 | 5200 |2x2mimMo | LTE 86, 20 | 4788 | 52198 | 22MiMO | LTEB46, 20 | 47092 | 51802 | 2x2MIMO 2048 20,50
C_{2A1-46,0 sz | 20 | w00 | 1m0 | aesk | 1 0 | 700 | 1ot |aamimo| tesss, | 20 | 4szs0 | s30 | zxamimo| wTesas, | 20 | asiss | 5319.8 | samimo | resds, | 20 | 4sosz | szs02 | zxamamo 2045 2050
CA_[2A]-46.D LTE B2 20 18700 1860 QPSK 1 o 700 1940 | 4x4 MIMO. LTE B46 20 51290 5600 | 2x2 MIMO LTE B46 20 51488 5619.8 | 2x2 MIMO. LTE B46 20 51092 5580.2 | 2x2 MIMO 20.49 20.50
CA_[24]-46,0 sz | 20 | w0 | 1m0 | aesk | 1 0 | 700 | o4 |aamimo| tesss, | 20 | s:a0 | sss |mmo| wiesss, | 20 | 53338 | seoas | semimo | Lresss, | 20 | saser | 57652 | 22mimo 2049 2050
CA_[2A]-46,C-66A iTee2 | 20 | 1s700 | 1850 | apsk 1 o 700 | 1940 | 4xamivo | LTeB2s, 20 | 47200 | 5200 |2x2miMo | LT B8, 20 | 47288 | 52198 [ 2eMMO | LTEBSS 20 | 66786 | 2145 | 22MiMO 2050 20,50
CAL[2AI-45,C-66 sz | 20 | w0 | 1s0 | ek | 1 0 | 700 | 140 |mamimo| Tesss, | 20 | 4s290 | 530 |2amMmo| Tesss, | 20 | 4sams | 53198 | 2amiMo | Lemss | 20 | 66786 | 2145 | 220 2045 2050
CA_[2A]-46.C-66A LTE B2 20 18700 1860 QPsk 1 0 700 1940 | 4x4 MIMO LTE B46 20 51290 5600 | 2x2 MIMO LTE B46 20 51488 5619.8 | 2x2 MIMO. LTE B66 20 66786 2145 | 2x2 MIMO. 20.47 20.50
CA_(2A]-46,C-66A TEB2 | 20 | 18700 | 1860 | apsk 1 o 700 | 1940 | 4xaMIMO | LTE B4s, 20 | 53140 | 5785 | 22MIMO | LTE 845, 20 | 53333 | 58048 | 22 MIMO | LTEB66 20 | 66786 | 2145 | 22 MmO 2049 20.50
(CA_2A-26,C-[66A] LTE B2 20 18700 1860 QPSK 1 0 700 1940 | 2x2 MIMO. LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO. LTE B66. 20 66786 2145 | 4x4 MIMO. 20.50 20.50
CA_2Ad5,C-(66A] Ges2 | 20 | w0 | 1m0 | aesk | 1 0 | 700 | 140 |2amimo| tesse, | 20 | 4szs0 | ss0 |2emwo| wiesss, | 20 | 4sams | 53198 | 2emimo | tesse | 20 | eorse | 2145 | samimo 2048 2050
CA_2A-46.C-[66A] LTE B2 20 18700 1860 QPsK 1 0 700 1940 | 2x2 MIMO LTE B46 20 51290 5600 | 2x2 MIMO LTE B46. 20 51488 5619.8 | 2x2 MIMO LTE B66. 20 66786 2145 | 4x4 MIMO. 20.49 20.50
CA_2A-45,C 16681 sz | 20 | w00 | 1m0 | aesk | 1 o | 700 | 1% |oawimo| tesss, | 20 | 5340 | s7es | zxemimo| wlesas, | 20 | s33as | sw0as | samimo | remss | 20 | eorso | 2145 | axammo 2050 2050
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1.5.24

LTE Band 7 Antenna B as PCC
Table 86
Maximum Output Powers

Combination pcc nana| PECBW | PC UL "c;‘[:_“ oq, | PecuL# | pecuL | pec(on) "Ff.‘:_” DLAM | (o | SCCBW| scc(on) sif.(:” DLan | (oo | secaw] sce oy sc:_‘:_” oLAnt | (oo | sceaw |scc(on sif_‘:_“ DLAnt. |LTE TxPower with DL CA :‘;ﬂ:‘v‘:

[MHz] Ch. [MHz] RB RB Offset Ch. [MH2) Config. [MHz] Ch. (M Config. [MHz] Ch. [MHz) Config. [MHz] Ch. MHz) Config. Enabled (dBm) Power (dBm)
CA_[7A]-46,A LTE B7 20 21350 2560 QPSK 1 0 3350 2680 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO - - - - - - 23.58 23.62
CA_[7A]-46,A LTE B7 20 21350 [ 2560 QPSK 1 0 3350 2680 [ 4xa MIMO [ LTE Bas, 20 53140 | 5785 [ 2x2miMo - - - - - - - - - - 23.63 23.62
CA_[7A]-46,C LTE B7 20 21350 2560 QPsK 1 0 3350 2680 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO - - - 23.60 23.62
CA_[7A]-46,C LTE B7 20 21350 | 2560 QPsk 1 0 3350 2680 | 4x4 MIMO | LTE B4, 20 48290 | 5300 | 2x2MIMO | LTE B4, 20 48488 | 5319.8 | 2x2 MIMO. - - - - - 23.59 23.62
CA_[7A)-46,C LTEB7 20 21350 | 2560 apsk 1 0 3350 2680 | 4x4MIMO | LTE B4, 20 53140 | 5785 | 22MIMO | LTEBA6, 20 53338 | 5804.8 | 2x2MIMO - - - - - 23.62 23.62
CA_[7A]-46,D LTE B7. 20 21350 2560 QPsk 1 0 3350 2680 | 4x4 MIMO. LTE B46; 20 48290 5300 | 2x2MIMO LTE B46; 20 48488 5319.8 | 2x2 MIMO LTE B46; 20 48092 5280.2 | 2x2 MIMO 23.62 23.62
CA_[7A]-46.D LTE 87 20 21350 | 2560 QPsk 1 0 3350 2680 | 4x4 MIMO | LTE B46c 20 51290 | 5600 | 2x2MIMO | LTE B46. 20 51488 | 5619.8 | 2x2MIMO | LTE B46. 20 51092 | 5580.2 | 2x2 MIMO 23.66 23.62
CA_[7A]-46,D LTE 87 20 21350 | 2560 QPpsk 1 0 3350 2680 | 4x4MIMO | LTE B4, 20 53140 | 5785 | 2x2MIMO | LTEB46, 20 53338 | 5804.8 | 22MIMO | LTE B46, 20 52042 | 5765.2 | 2x2 MIMO 23.63 23.62

Table 87
Reduced Output Powers — Hotspot Mode Active
PCC scc1 scc2 scc3 Power

Combination pec sand| PECBW | PEC (UL "‘:ﬁ:’_“ oq, | Pecut# | pecut | pecion "Ffe"f"" DLant | (o | sccsw] secou “Ffz” oLant | (oo [sceaw] sccion “F::_” oLant | (| sccaw | scc(ou s‘:ﬁ‘:" DLAnt. ~[LTE Tx.Power with DL CA :'ﬂf'i""“':

[MHz] ch. [H) RB. Offset|  Ch. fies) Config. [MHz] | Ch. fies) Config. [MHz] ch. [H) Config. [MHz] ch. ] Config. Enabled (dBm) Power (dam)
CA_[7A]-46,A LTE 87 15 21100 | 2535 160AM 1 0 3100 2655 | 4x4MIMO | LTE B4, 20 48290 | 5300 | 2x2MIMO - - - - - - - - - - 20.05. 2038
CA_[7A]-46A LTE B7 15 21100 2535 160AM 1 0 3100 2655 | 4x4 MIMO. LTE B46 20 51290 5600 | 2x2 MIMO - - - - - - - - - - 20.13 20.38
CA_[7A]-46,A LTE B7 15 21100 2535 16QAM 1 0 3100 2655 | 4x4 MIMO. LTE B46,, 20 53140 5785 | 2x2 MIMO - - - - - - - - - - 20.17 20.38
CA_[7A]-46,C LTE 87 15 21100 | 2535 160AM 1 0 3100 2655 | 4x4 MIMO | _LTE B46, 20 47290 | 5200 | 2x2MIMO | LTE B4s, 20 47488 | 5219.8 | 2x2 MIMO - - - 20.08 20.38
CA_[7A]-46,C LTE B7 15 21100 2535 160AM 1 0 3100 2655 | 4x4 MIMO. LTE B46 20 51290 5600 | 2x2 MIMO LTE B46 20 51488 5619.8 | 2x2 MIMO - - - - - 20.06 20.38
CA_[7A]-46,C LTE B7 15 21100 2535 16QAM 1 0 3100 2655 | 4x4 MIMO LTE B46;, 20 53140 5785 | 2x2 MIMO LTE B46,, 20 53338 5804.8 | 2x2 MIMO - - - - - 20.12 20.38
CA_[7A]-46,D LTE B7 15 21100 2535 160AM 1 [ 3100 2655 | 4x4 MIMO. LTE B46,, 20 53140 5785 | 2x2 MIMO. LTE B46,, 20 53338 5804.8 | 2x2 MIMO LTE B46,, 20 52942 5765.2 | 2x2 MIMO 20.06 20.38

Table 88
Reduced Output Powers — Grip Sensor Active

Combination pec sang| PECBW | PeC (UL "C;E‘:" woa, | PeCUL# | Pecu | pecion "F‘:"‘:" DLAML | (oo |sccaw | scc(on) “;;:” oLam. | (o | sccaw] scon) “;e‘:.” ouAnt | (oo | sccaw | sccion sif:“ DLAnt. |LTE TxPower with DL CA :";:"‘"':

[MHz] Ch. [MHz] RB RB Offset Ch. [MHa Config. [MHz] Ch. [MHa] Config. [MHz] Ch. [MHz] Config. [MHz] Ch. [MHz] Config. Enabled (dBm) Power (dBm)
CA_[7A]-46,A LTE B7 15 20825 2507.5 160AM 1 0 2825 2627.5 | 4x4 MIMO LTE B46,, 20 47290 5200 | 2x2 MIMO - - - - - - - - - - 20.31 20.61
CA_[7A]-465A LTE B7. 15 20825 2507.5 160AM 1 o 2825 2627.5 | 4x4 MIMO LTE B46; 20 48290 5300 | 2x2 MIMO - - - - - - - - - - 2027 20.61
CA_[7A]-46,A LTE B7 15 20825 | 25075 | 160AM 1 0 2825 | 2627.5 | 4xa MIMO |  LTE Bd6, 20 53140 | 5785 | 2x2miMO - - - - - - - - - - 20.29 20.61
CA_[7A]-46,C LTE B7 15 20825 2507.5 16QAM 1 0 2825 2627.5 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46,, 20 47488 5219.8 | 2x2 MIMO - - - - - 20.25 20.61
CA_[7A]-465C LTE B7 15 20825 2507.5 160AM 1 0 2825 2627.5 | 4x4 MIMO LTE B46; 20 48290 5300 | 2x2 MIMO LTE B46; 20 48488 5319.8 | 2x2 MIMO - - - - - 20.26 20.61
CA_[7A]-46.C LTE 87 15 20825 | 2507.5 | 160AM 1 0 2825 | 2627.5 | 4x4 MIMO | LTE B46. 20 51290 | 5600 | 2x2MIMO | LTE B46. 20 51488 | 5619.8 | 2x2 MIMO - - - 20.37 20.61
CA_[7A]-46,D LTE B7 15 20825 2507.5 160AM 1 0 2825 2627.5 | 4x4 MIMO LTE B46,, 20 47290 5200 | 2x2 MIMO LTE B46,, 20 47488 5219.8 | 2x2 MIMO LTE B46, 20 47092 5180.2 | 2x2 MIMO 20.19 20.61
CA_[7A]-46,D LTE B7 15 20825 2507.5 160AM 1 [ 2825 2627.5 | 4x4 MIMO LTE B46, 20 48290 5300 | 2x2 MIMO LTE B46, 20 48488 5319.8 | 2x2 MIMO LTE B46, 20 48092 5280.2 | 2x2 MIMO 2017 20.61

1.6

Downlink Carrier Aggregation with CA_41C Uplink Carrier Aggregation enabled

This device supports uplink carrier aggregation (ULCA) for CA_41C with additional Carrier Aggregation

configurations active in the downlink. Power measurements were performed with ULCA CA_41C active and
additional CA configurations active in the downlink for the configuration required for ULCA CA_41C per Fall
2017 TCB Workshop Notes.

Per FCC Guidance, additional SAR measurements for these configurations were not required since their
maximum output power was not more than 0.25 dB higher than the maximum output power for ULCA with
only CA_41C active.

1.6.1

SISO Carrier Aggregation RF Conducted Powers

Table 89
Maximum Output Powers

Pcc scc1 scc2 sce3 S Power
et pcc | e < scc | sce [ €€ scc sccol scc sccol scc sccpp |CA-AICULCATx Power - CA_41C
Combinaton | pec and |andwigth | (w/on) | /%) | mogulation | PCCYM| PCCUL urjou [ {01701 | Medlato g gl SCCULRE | e gang |sandwicth| S | Frequency | sccand |sandwitn| SO, | srequency | scc sand |Bandwidth| ST | Frequency | | WRNSUICA | ULCATE
it | channel | FHerY | chamal| TS| 0 | Chamnel | ] annel | | || || B
Giaicain | esat | 20 | auso | aes0 | ek | 1 | o [ireesr| 20 | amor [ 2s02 | aesk | 1 59 | esar | 20 | som0 | 206 . . . - - - - 2.9 2.9
Gaaib | e |20 | aweo | aewo | apsk | 1 | o [uvessi| 20 [ awsa| o2 | amk | 1 5o | cresar | 20 | aioos | sea | - - - - - - - 2355 2396
Cate | urewar |70 | w0 | gewo | arsk | 1 | o vessr] 20 | amsa | o2 | amk [ 1 5o | tresar | 20 | aioss | zoaoa | treear | 7o | dosse | zeaos | - : : 5 7000 7%
Gaaicaic | tesa | 20 | waso | 20 | ek | 1 | o [ureear| 20 | anos | ze02 | aesk | 1 9 | ttesar | 20 | sooas | 25258 | treeas | 20 | o0 | 256 - - 7395 7395
Caapain | tresar | 20 | wuaso | s | ek | 1 | o [ureeai| 20 | amos | ae02 | aesk | 1 o | ttesar | 20 | aiosa | ooava | tremas | 20 | oo | 2506 5 : : 5 5% 396
Gaaicato | tesar | 20 | aws0 | 2es0 | apsk | 1 | o [ireear] a0 | amoz | zeeoz | arsk | 1 o | trear | 20 | 4ot | asas6 | (reear | 20 | sooas | wsess | teear | 20 | sors0 | 06 7000 3%
Gaatnaic | teear | 20 | aas0 | 2es0 | ek | 1 | o [ireear| 20 | anoa | zes02 | aesk | 1 99 | ttesat | 20 | awsa | 26404 | ireear | 20 | sooas | 2s2ss | treear | 20 | so7s0 | 2506 29 235
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Table 90
Reduced Output Powers — Hotspot Mode Active

3 sca1 a s scca Power
3 scc A4
ot pec pec scc | s sce sceoL scc sccoL sce sccot i
Combinatio L) | Modulati LR8 oL o oL LT Tw.Power with UL CA| ULCAT
OmPinaten | pc Band | Bandwidth | (uL/oL) (UL::’:LV Modulation m:,(;"‘” R:c:'x:‘ idth | (UL/0L) "(:::m’ odulat|scc uun g “:",’m SCCBand |Bandwidth :::,ml Frequency | SCC Band | Bandwidth ::fn" i | Freauency | ScC gand | Bandwidth :::n el | Freauency E:b::( “m')‘ A "Pm"
]| chamnel | TTEE i) | channel| TS ) Miz) M) [MHz) Mt MH2) g
CAdicata | Lresat | 20 ao1ss | 25495 | ek | 50 0 |uesa| 20 | 3908 sk S0 so | uesar | 20 | 4w | 26800 - - - - - - - 2219 22.20
chai | resir |20 aoiss | si9s | _apsk |50 0 [ esai |20 | 3987 apsK S50 So [ teear | 20 | o | 2seos = = = = = = = = 2218 2220
Chate | eear |20 o5 | 25495 | ek | 50 | 0 | (Teeal| 20 | asoer apsK 50 S0 | teear | 20 | 4083 | 25693 | Uteear | 20 | aose1 | 25891 z = z E 22.25 22.20
Charcaic | Lress |20 avies | 25095 | apsk | 50 0 [ ueear | 20 | 39087 apsk 50 5o | tteear | 20 | 412 | ae602 | LTeeal | 20 | 4140 | 26800 - - - 2.0 22.20
Chaipain | ttepal | %0 aviss | 2sa95 | apsk | 50 | o |iteeai| 20 | asser apsK 50 5o [ resan | 20 | aosss | zseos | itesar | 20 | a1a0 | 26800 = = = = 2221 22.20
Chaicaid | ttesa | 20 aoiss | 25095 SC_ | 50 | o0 |ireesr| 20 | 3o sk 50 S0 | (EBAL | 20 | 41094 | 20404 | LTeeal | 20 | 4l2o2 | 2eo02 | Liesar | 20 | 4140 | 20800 22.20 22.20
Chdt041c | Ltesa | 20 aoiss | 2595 | apsk | 50 0 [uesa| 20 | 39987 apsk S0 so | uesan | 20 | o3 | 25693 | Lreear | 20 | 4192 | 2ee02 | tiemér | 20 | awso | 26800 2.2 22.20
3 sca sccz sca scca Power
PCC scc CA_A1CULCA T Power| CAAIC
pec pec scc | scc scc sccoL sccoL scc sceoL
Combinatior i ' .
OmbINZION | pec gand |Bandwidth | (UL/DL) "(:f’“ Modulation | CE 1| PECHE (uL/on) "(:f’“ Moduat® cc uune) o | scc sand |sandwidth| S°CP* | rrequency | scc sand [sandwiath| SCP% | prequency | scc sand [andwidth| 5P | prequency m'::::: O i | o
k]| chamnel | TS k] | channel| T Offse ) Mhz] MHz) Hz) ) Wiz} st (e
Cchdicaa | Liesa | 20 aoiss | 25195 | ek | 50 0 [uesa| 20 | 37 | 2597 | aesk 50 S0 | uesa | 20 | awso | ze800 - - - 2283 28
chaio | Lresir |20 ao1ss_| 25195 | _arsk_| 50 0 [iesai | 20 | 3087 | 25297 | apsk S0 So [ tesa | 20 | a0 | zseos = = = = = = = = 2281 28
Chate | teear |20 aoies | 25495 | bk | 50 | 0 | Teeal| 20 | 3987 | 25297 | ek 50 S0 | (eear | 20 | a0 | 259 | UTeear | 20 | 4ose1 | 2se01 = = = = 2285 2282
Chaicaic | Lreeas | 20 aoiss | 25095 | apsk | 50 0 [ ueear | 20 | aeowr | 2507 | apsk 50 so | ueear | 20 | aw2 | zee02 | Ltebar | 20 | 41450 | 26800 - g g g 2280 28
Chapa1A | ttepas |20 avies | asa9s | aps | 50 | o |iteeai| 20 [ asswr | 2507 | apsk S0 5o [ reean | 20 | aosss | 2503 | Ltesar | 20 | 4140 | 26800 = = = = 2283 282
CA4iC410 | LTesa | 20 0185 | 25495 | QPSK | 50 | O | LTEBAL| 20 | 39987 | 25297 | Qpk 50 S0 | LTEBAL | 20 | 41094 | 20404 | LTEBA | 20 | 41292 | 26602 | LTEBAL | 20 | 41490 | 2680 2282 2282
Ch41b41C | Ltesar | 20 ao1es | 2595 | ek | 50 0 | uesar| 20 | 3097 | 2507 | apsk S0 So | ueear | 20 | aosss | 25693 | Lreea | 20 | 4122 | 2es02 | Lremér | 20 | aweo0 | 2680 2285 28
3 o scc2 scc Power
3 scc CA_41C ULCA Tx. Power| CA41C
pec scc | scc scc sceoL scc sceoL = =
Combinatio i . . . ith add'
omBiNaton | pec gand |sandwiath | (i/ony | (/20 PCCULH| PCCUL | DLANL | oong | Bandwidth | (u/o | (UL/OL) | Modulatio e g SCCULRB | DLANE. | o0 oo | Bandwiath| %" | rrequency | P2A™ | scc gand [pandwidth| S°P* | requency | 24A" withaddich | VAt
il | Chepnel | Freasency RB [RB Offset| Config. el | chennel|Freateney | n Offset | Confis. g | Channel | TV | confi. g | Channel | Y| confis. | confguraton activein | power
MHz) (MHz) DL (dBm) (dm)
cAlaiq () | tesir |20 aa0 | 2680 | apsk B 0 [mamimo| tresar | 20 | 1202 | 2es02 | _aesk 1 5 o] - : : : : : : : : : 2601 2396
CAAICI4TA | UTEBal | 20 a0 | 2680 | apsc T 0 [2x2mino] tesat |20 | 1292 | 2ee02 | aesk T 95 |2MINO| LTEBIL | 20 | 39750 | 2506 | awamvo] - - - - - 2398 239
CA[41C]-41A | LTEBaT | 20 4180 | 2680 | apsk T 0 [mammo| resar | 20 | 41202 | 2602 | aps T 95 [amamivo| Lieear | 20 | 39750 | 2506 [2xmimo] - = = = = 2307 2.9
CA L1014 LTEBal |20 4180 | 2680 | apsc T 0 [mammo| trepar | 20 | 41292 | 26602 | _apsk T 95 |mamiMO| LTEear | 20 | 39750 | 2506 | aamimo| - - g - g 3.9 23.9
CAlaio] | teen |20 aa0 | 20 | _apsc 1 0 [mamimol treear | 20 | s apsi 1 9 [mamivo| teear | 20 | 4109 | 26404 [mamiMo| - = = = = 235 2396
CAl41c41c | LTERar |20 a0 | 260 | _opsc T 0 [mammo| tresar |20 | 192 K T 95 |aaMIMO| LTEear | 20 | 39%48 | 25258 |22 MIMO| (eBal | 20 | 39750 | 2506 | 2x2miMO 2393 2.5
cAaiclac) | Lteea |20 490 | 2680 | apsc 1 0 [zemmo| trepas | 20 | 41292 apsk 1 95 |2emMM| LTEear | 20 | 3998 | 25258 |[MmamiMo| LTesar | 20 | 39750 | 2506 | axamiMO 2.9 239
Pec scel scez s Power
PeC E3 Caaic
pec pec scc | scc scc scc oL =
Combinati 5 3 . . g
OmBINaton | pec gand [Bandwidth [ (uL/ot) | U2 | moduiation | PECULH| PECUL | DLAR -l re gy | panguyigen | (uLjouy | (UH/PH) | Modulatio ey gl SCCULRE | DLANL | goe by | pandwidth| SC€P1 | requency | 2-A™ | sccBand |Bandwidth| S | frequency | DHANt |LTETxPowerwith UL CA| ULCA Tx
| Soeror | requene B |RBOffset| Confis. | Sou/o4 | Feaquen n Offset | Confie. ey | Channel (e | cont | Channel PR\ confip. | Enabled (dBm)
M) MHz) @8m)
CAfaici() | el |20 dots | 25195 | sk | 50 0 | aamivo | trena | 20 | 39omr | 257 | apsk S0 50 |aammo| - - - - - - - 2221 22.20
ChalCian | teear |20 WOt | 295 | ok |50 0| Zamio | Uieeal | 20| 39987 | 25297 | apk 50 S0 |22MIMO | LTEBAL | 20 | 41430 | 26800 | examimo] - - - - - IR 7220
CAlarcrata | teear | 20 dots | 25195 | sk | 50 0 [axamivo [ rea1 | 20 | 3oos7 | 25297 | apsk 50 50 [aamivo| Ceear | 20 | a1a0 | 26800 [2amimo] - = = z = 217 2.0
A (10 (1Al tEBar | 20 aoiss | 25495 | _apsk | 50 0 [axamivo | LTeea1 | 20 | 39987 | 25207 | apsk 50 50 [amamivo | LTeear | 20 | 41490 | 26800 |axamimo] - g - g g 2218 2220
CAlain) | ireeal |20 dotss | 25195 | _apsk | 50 0 [axamivo [ Teea | 20 | ssos7 | 25207 | _apsk 50 S0 [mamivo| UTeeal | 20 | o33 | 25693 |aamivo] - = = = E 2.1 2220
CA4ICI41C | LTeBa1 | 20| doiss | 25495 | Qpk | 50 | 0 | éxamivO| TeBar| 20 | 39987 | 25297 | sk £ 50 |4xAMIMO| LTEB41 | 20 | 41292 | 26602 | 2x2MIMO| LTEGAT | 20 | 41450 | 26800 | 2x2 MIMO 203 7220
caaiciaic) | tesar | 20 aows | 2595 | ek | 50 0 |zamivo | tesa | 20 | s9s7 | 2597 | apsk S0 S0 |mmmo| (Tese1 | 20 | 41202 | 26602 |4amivo] LTesdl | 20 | 41450 | 2680 | axamimo 217 22.20
PeC scc1 scc2 scc Power
pCC £ CA_41C ULCA Tx. Power| CA_41C
i pec pec scc | s sce sceoL scc sceoL ¥ ¥
Combinatior DL) | Modut LR8| DLANt. oL DLAnt. oL DL Ant withaddCA | ULCAT.
ominaton | poc gand | sandwidth | (uL/oL) | UYP) | Moguiaton [ PECUI#| PECUL | DLAnt. it | (uiouy | (UH/OL) | Modulatio gec ), g SCCU " | sccBand |Bandwidth| 5™ | erequency | A" | sccpand |Bandwidth| 3L | Frequency i ad x
el | Chanmel | FeaEncy RB [RBOffset| Config. o | Shonner|Freavency | o Offset | Confie. | Channel TR | conti. | Channel | | contis. | confgurationsctvein | - power
Mhn) MHz] (dBm) (dBm)
CAficW | tesi | 20 ows | 25195 | opsk | 50 0 [samivo| resa1 | 20 | 3ose7 | 25297 | _apsk 50 E ) E z = = E z = = E 2284 2282
ChaICI41A] | teba1 | 20 015 | 25095 | apsk | 50 0 |ZaMiMo| TE6al | 20 | 39987 | 25297 | apsk 50 50 |2x2MIMO| LTEBA1 | 20 | 41450 | 26800 | 4xa MIMO - - 281 282
CA(@1cl41A | tiesar |20 aoiss | 2si95 | _opsk | 50 0 [axamivo] Tese1 | 20 | 39987 | 25297 | apsk 50 50 [aammo| Liear | 20 | awo | 2680 [2emimo| - z z 5 5 2281 228
Ch (101 resar | 20 sows | 25195 | ek | 50 0 [axamivo| Tea1 | 20 | 39987 | 25297 | apsk S0 S0 [mamimo| Liear | 20 | 4w | 2680 |axdamimo] - g g g g 2280 282
CAfaio) | tresar |20 ao1ss | 25195 | _apsk_| 50 0 [axamivo| Tea1 | 20 | 3oo7 | 25297 | _apsk S0 S0 [aamivo] [eeal | 20 | aoass | 25693 [aamimo] - = = = = 2253 2252
CAla1c141C | LTepal | 20 | aotss | 25495 | ek |50 0 [axaMimo] LTe6a1 | 20 | 39987 | 25257 | apsk 50 50 [&aMMO| LTeBal | 20 | 41252 | 26602 |2x2MIMO| LTEB4L | 20 | 41450 | 26800 | 22 MIMO 2280 2252
CAaiclalc) | teeal |20 aouss | 25195 | apsk | 50 0 [zamivol a1 | 20 | 3997 | 2507 | apsk 50 50 [2emMo| UTeeat | 20 | 41292 | 26602 [awamivo| Tebar | 20 | 41aso | 2680 | axamivo 278 2.8

FCC ID: A3BLSMN960U

SAR EVALUATION REPORT

Reviewed by:
Quality Manager

Test Dates:
05/07/18 - 06/11/18

DUT Type
Portable H

andset

APPENDIX H:
Page 28 of 28

© 2018 PCTEST Engineering Laboratory, Inc.

REV 20.05 M
11/15/2017






