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1 Testing Laboratory

Company Name SGS Korea Co., Ltd. (Gunpo Laboratory)
Address Wireless Div. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of
Korea
Telephone +82 +31 428 5700
FAX +82 +31 427 2371
2 Details of Manufacturer
Applicant SAMSUNG ELECTRONICS Co., Ltd. Co., Ltd
Address 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677 Republic of
Korea
Email J-man.kim@samsung.com
Phone No. +82-10-4933-6633
3 Description of EUT(s)
EUT Type LED View Cover
Model Name EF-NN950
Serial Number #1
Mode of Operation NFC

Tx Frequency Range NFC (13.56 MHz)
4 Information of Attached Cell Phone

EUT Type Portable Handset

Model Name SM-N950U

Additional Model SM-N950U1, SM-N950XU, SM-N950W
Serial Number R38J507YB2N

LTE Band 66/ LTE Band 25 / Bluetooth
LTE Band 66 (1710.7 MHz ~ 1779.3 MHz)
LTE Band 25 (1850.7 MHz ~ 1914.3 MHz)
Bluetooth (2402.0 MHz ~ 2480.0 MHz)

Mode of Operation
Tx Frequency Range

5 The Highest Reported SAR Values
Equipment B Highest Reported SAR
Class Head Body Worn Hotspot Phablet
1g (W/kg) | 1g (W/kg) | 1g(W/kg) | 10g (W/kg)

Original LTE Band 66 - 0.68 - 2.53

PCE Attached LED Cover LTE Band 66 - 0.46 - 2.29
Original LTE Band 25 - - 0.85 -
Attached LED Cover LTE Band 25 - - 0.83 -
Original Bluetooth 0.55 - - -

DSS/DTS
Attached LED Cover Bluetooth 0.35 - - -
Simultaneous SAR per KDB 690783 D01v01r03 N/A
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6 Test Methodology
ANSI C95.1-1999: 1IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency

Electromagnetic Fields, 3 kHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg as averaged over any

1 gram of tissue for portable devices being used within 20 cm of the user in the uncontrolled environment.

Test tests documented in this report were performed in accordance with IEEE Standard 1528-2013 and the following

published KDB procedures.

In additions;

KDB 865664 D01v01r04 SAR Measurement Requirements for 100 MHz to 6 GHz
Mobile and Portable Devices RF Exposure Procedures and

NI DU Equipment Authorization Policies

KDB 447498 D02v02r01 SAR Measurement Procedures for USB Dongle Transmitters

KDB 248227 D01v02r02 SAR Guidance For IEEE 802.11 (Wi-Fi) Transmitters

KDB 615223 D01v01r01

802.16e/WiMax SAR Measurement Guidance

SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet

X

|:| KDB 616217 D04v01r02
Computers

|:| KDB 643646 D01v01r03 SAR Test Reduction Considerations for Occupational PTT Radios
Evaluation and Approval Considerations for Handsets with Specific

IX' DIt DTSR Wireless Charging Battery Covers

|X| KDB 648474 D04v01r03 SAR Evaluation Considerations for Wireless Handsets

|:| KDB 680106 D01v02 RF Exposure Con§1derat1ons for Low Power Consumer Wireless Power
Transfer Applications

|:| KDB 941225 D01v03r01 3G SAR Measurement Procedures

|X| KDB 941225 D05v02r05 SAR Evaluation Considerations for LTE Devices

& KDB 941225 DO6v02r01 SAR E_vgl_uatlon Procedures for Portable Devices with Wireless Router
Capabilities

|:| KDB 941225 D07v01r02 SAR Evaluation Procedures for UMPC Mini-Tablet Devices

7  Testing Environment

Ambient temperature :18°C ~25°C
Relative humidity :30% ~ 70%
Liquid temperature of during the test 1<z 2°C
Ambient noise & Reflection :<0.012 W/kg
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8 Specific Absorption Rate (SAR)

8.1 Introduction
SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The SAR
distribution in a biological body is complicated and is usually carried out by experimental techniques or numerical
modeling. The standard recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In
general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled

8.2 SAR Definition
The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an

incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is as

SAR — d (dW) . d (dW)
—dt\dm/  dt\pdv
SAR is expressed in units of Watts per kilogram (W/kg)

below:

SAR measurement can be either related to the temperature elevation in tissue by

( ot )
Where: C is the specific head capacity, 0T is the temperature rise and 6t is the exposure duration, or related to the
electrical field in the tissue by

o|E|*
SAR = ——

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field

strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.

8.3 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria published
by the American National Standards Institute (ANSI) for localized specific absorption rate (““‘SAR”’) in Section 4.2
of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3 to 300 ,” ANSI/IEEE (C95.3-2003, Copyright 2003 by the Institute of Electrical and Electronics Engineers,
Inc., New York, New York 10017. These criteria for SAR evaluation are similar to those recommended by the
National Council on Radiation Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria
for Radio frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986,

Bethesda, Maryland 20814. SAR is a measure of the rate of energy absorption due to exposure to an RF transmitting
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source. SAR values have been related to threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 to 6 . Portable devices that transmit at frequencies above 6 are to be evaluated
in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and calculations to demonstrate
compliance with MPE field strength or power density limits for devices operating above 6 should be made at a
minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the whole-body and spatial peak SAR
not exceeding 8 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a cube).
Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/kg, as averaged
over an 10 grams of tissue (defined as a tissue volume in the shape of a cube). Occupational/Controlled limits apply
when persons are exposed as a consequence of their employment provided these persons are fully aware of and
exercise control over their exposure. Awareness of exposure can be accomplished by use of warning labels or by
specific training or education through appropriate means, such as an RF safety program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over the whole-body and spatial
peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of
a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube). General
Population/Uncontrolled limits apply when the general public may be exposed, or when persons that are exposed as
a consequence of their employment may not be fully aware of the potential for exposure or do not exercise control
over their exposure. Warning labels placed on consumer devices such as cellular telephones will not be sufficient

reason to allow these devices to be evaluated subject to limits for occupational/controlled exposure in paragraph

(d)(1) of this section.

Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

(Hands/Feet/ Ankle/Wrist)

(Partial) 1.60 m W/g 8.00 m W/g
Partial Average SAR

(Whole Body) 0.08 m W/g 0.40 m W/g
Partial Peak SAR 400 m Wig 2000 m Wig

1. The spatial Peak value of the SAR averaged over any 1g gram of tissue (defined as a tissue volume in the shape

of a cube) and over the appropriate averaging time.

2. The spatial Average value of the SAR averaged over the whole body.

3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the

shape of a cube) and over the appropriate averaging time.
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9 The SAR Measurement System

A block diagram of the SAR measurement System is given in Fig. 1. This SAR Measurement System uses a

Computer-controlled 3-D stepper motor system (SPEAG DASYS5 professional system). The model EX3DV4 field

probe is used to determine the internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei[*)/ p

where ¢ and p are the conductivity and mass density of the tissue-simulant.

The DASY 5 system for performing compliance tests consists of the following items:

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

* A dosimeter probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid.
The probe is equipped with an optical surface detector system.

¢ Data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion,
offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered with

standard or rechargeable batteries. The signal is optically transmitted to the EOC.

Fig a. The microwave circuit arrangement used for SAR system verification

¢ The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for the
digital communication to the DAE and for the analog signal from the optical surface detection. The EOC is
connected to the measurement server.

¢ The function of the measurement server is to perform the time critical tasks such as signal filtering, control of the
robot operation and fast movement interrupts.

¢ A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

* A computer operating Windows 7.

¢ DASYS software.

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

¢ The SAM twin phantom enabling testing left-hand and right-hand usage.

*  The device holder for handheld mobile phones.

¢ Tissue simulating liquid mixed according to the given recipes.

*  Verification dipole kits allowing to validate the proper functioning of the system.
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10 System Components
10.1  Probe
Construction :  Symmetrical design with triangular core.
Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)
Calibration . Basic Broad Band Calibration in air Conversion Factors
(CF) for HSL 835 and HSL1900.
Additional CF-Calibration for other liquids and
frequencies upon request.
Frequency 10 to6 ; Linearity: £ 0.2 (30 to6 )
Directivity D +03 in HSL (rotation around probe axis) -
+0.5 in tissue material (rotation normal to probe axis) EX3DV4 E-Field Probe
Dynamic Range : 10uW/gto> 100 m W/g;
Linearity: £ 0.2  (noise: typically < 1 uW/g)
Dimensions > Overall length: 337 (Tip length: 20 )

Tip diameter: 2.5 (Body diameter: 12 )
Distance from probe tip to dipole centers: 1
Application :  High precision dosimetric measurements in any exposure
scenario (e.g., very strong gradient fields). Only probe
which enables compliance testing for frequencies up to 6
with precision of better 30%

NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX C” for the Calibration
Certification Report.

10.2 SAM Phantom

Construction : The SAM Phantom is constructed of a fiberglass shell
integrated in a wooden table. The shape of the shell is
based on data from an anatomical study designed to
determine the maximum exposure in at least 90 % of all
users. It enables the dosimetric evaluation of left and right
hand phone usage as well as body mounted usage at the flat
phantom region. A cover prevents the evaporation of the
liquid. Reference markings on the Phantom allow the
complete setup of all predefined phantom positions and
measurement grids by manually teaching three points in
the robot

ELI V5.0 has the same shell geometry and is manufactured
from the same material as ELI4, but has reinforced top

structure SAM Phantom

Shell Thickness  * 2.0  +0.1

Filling Volume : Approx. 25 liters
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10.3  Device Holder

Construction: . In combination with the Twin SAM PhantomV4.0/V4.0C
or Twin SAM, the Mounting Device (made from POM)
enables the rotation of the mounted transmitter in spherical
coordinates, whereby the rotation point is the ear opening.
The devices can be easily and accurately positioned
according to IEC, IEEE, CENELEC, FCC or other
specifications. The device holder can be locked at different
phantom locations (left head, right head, flat phantom).

Device Holder
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11 SAR Measurement Procedures

11.1  Normal SAR Measurement Procedure

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device

under test in the batch process. The Minimum distance of probe sensors to surface determines the closest

measurement point to phantom surface. The minimum distance of probe sensors to surface is 1.4 . This distance

cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the probe properties.

Step 2 and 3: Area Scan & Zoom Scan Procedures

The entire evaluation of the spatial peak values is performed within the Post-processing engine (SEMCAD). The

system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to find the cube with highest

averaged SAR is divided into the following stages:

1. The extraction of the measured data (grid and values) from the Zoom Scan.

2. The calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

3. The generation of a high-resolution mesh within the measured volume

4. The interpolation of all measured values from the measurement grid to the high-resolution grid

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

6. The calculation of the averaged SAR within masses of 1 g and 10 g.

Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference

measurement within the same procedure, and with the same settings. The Power Drift Measurement gives the field

difference in dB from the reading conducted within the last Power Reference Measurement. This allows a user to

monitor the power drift of the device under test within a batch process. The measurement procedure is the same as

Step 1.
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< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 >

=3 GHz >3 GHz
Maximum distance from closest measurement point
; 3 . S+ 1 mm Yerdein(2) £ 0.5 mm
{geometric center of probe sensors) to phantom surface : mz)
Maximum probe angle from probe axis to phantom 300 4 1° 20° 4 (¢

surface normal at the measurement location

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

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

Maximum area scan spatial resolution: A% e AYares When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one

measurement point on the test device,

: . : <2GHz: <8 mm 3-4GHz <5mm’
Maximum zoom scan spatial resolution: AXzae. AYzeom 23 .GHz <5 mm" 4 — & GHz: <4 mm’
I-4GHz =4 mm
uniform grid: Azg.in) <5 mm 4-35GHz =3 mm
5—6GHz <2 mm
Maximum zoom scan AZzeonl 1 ): between 34 GHz =3 mm
spatial resolution, 1" two points closest <4 mm 4-35GHz <2.5 mm
normal to phantom to phantom surface §-6GHz =2 mm
surface graded
grid
Mﬂlu-cur.“]} 1 j:
between subsequent < 1.5 Adzendn=1)
paints
— 3-4GHz =28 mm
:}III:::::I“ ol Y. Z =30 mm 4-5GH=z =25 min
5—-6GHz =22 mm

Mote: 8 is the penctration depth of a plane-wave at normal incidence to the tissue medium; see drafi standard [EEE
P1528-2011 for details.

" When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of
KDB 447498 is < 1.4 Wikeg, =8 mm, =7 mm and < 5 mm zoom scan resolution may be applied, respectively, for
2GHz o 3 GHa 3 GHz to 4 GHz and 4 GHz to 6 GHz
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12 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. 1. The daily system accuracy
verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see if the
measured SAR was within +/- 10% from the target SAR values. These tests were done at 1750 / 1900 / 2450 . The
tests were conducted on the same days as the measurement of the DUT. The obtained results from the system accuracy
verification are displayed in the table 1. (SAR values are normalized to 1W forward power delivered to the dipole).
During the tests, the ambient temperature of the laboratory was in the range (22 + 2) ° C, the relative humidity was in
the range (55 £ 5) % R.H and the liquid depth above the ear reference points was > 15 cm + 5 mm (frequency < 3
GHz) or > 10 cm £ 5 mm (frequency > 3 G Hz)in all the cases. It is seen that the system is operating within its

specification, as the results are within acceptable tolerance of the reference values.

D C F

A B E

Fig 1. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E8247C Signal Generator

B. Bonn Elektronik Model BLMA1060-10 RF Power Amplifier
C. Agilent Model E4419B / E4416A Power Meter

D. Agilent Model E9300H / E9327A Power Sensor

E. Agilent Model 772D / 778D Dual Directional Coupler

F. Reference dipole Antenna

1 _
Photo of the dipole Antenna

Target SAR 1
A g from Measured Normalized Ao Liquid
Verl{l(qatlon Pl Tissue Calibration SAR1g SAR1g il Date Temp.
it SIN Certifi (%) °
ertificate 0.1wW) aw) (°C)
aw)
D1750V2 1750
SN:1070 7412 Body 37.00 3.60 36.00 -2.70 2017-07-26 | 22.5
D1900V2 1900
SN-5d158 7412 Body 40.40 4.11 41.10 1.73 2017-07-28 | 22.6
D2450V2 2450
SN-892 7412 Head 50.60 5.09 50.90 0.59 2017-07-26 | 22.5
Tablel. Results system verification
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13 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Speag Model DAK-3.5 Dielectric Probe in

conjunction with Agilent ES071C Network Analyzer(300 -6 )by using a procedure detailed in Section V.
Dielectric Parameters
f() Tissue type Limits / Measured Permittivity Conductivity Slm-L:-Iated Tissue
emp(_ )
Measured, 2017-07-26 52.39 1.46
1750.0 Target Tissue 53.40 1.49
Deviation (%) -1.89 -2.01
1710.7 Body Measure.d, .2017—07-26 52.51 1.42 22.5
Deviation (%) -1.67 -4.70
1779.3 Measure_d, .2017—07-26 52.26 1.49
Deviation (%) -2.13 0.00
Measured, 2017-07-28 54.36 1.55
1900.0 Target Tissue 53.30 1.52
Deviation (%) 1.99 1.97
1850.7 Body Measured, 2017-07-28 54.48 1.49 22.6
' Deviation (%) 221 -1.97
1914.3 Measure_d, _2017—07-28 54.32 1.56
Deviation (%) 191 2.63
Measured, 2017-07-26 38.00 1.84
2450.0 Target Tissue 39.20 1.80
Deviation (%) -3.06 2.22
2402.0 Head Measurefd, .2017—07-26 38.15 1.78 22.5
Deviation (%) -2.68 -1.11
2480.0 Measure.d, _2017—07-26 37.90 1.88
Deviation (%) -3.32 4.44
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The composition of the brain & muscle tissue simulating liquid
The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters

required for routine SAR evaluation.

Ingredients Frequency ()

(% by weight) 450 835 900 1900 2450
Tissue Type Head Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 3891 | 46.21 | 40.29 | 50.75 | 40.29 | 50.75 | 55.24 | 70.17 | 55.00 | 68.64
Salt (NaCl) 3.79 2.34 1.38 0.94 1.38 0.94 0.31 0.39 - -
Sugar 5693 | 51.17 | 57.90 - 57.90 - - - - -
HEC 0.25 0.15 0.24 0.10 0.24 0.10 - - - -
Bactericide 0.12 0.08 0.18 - 0.18 - - - - -
Triton X-100 - - - - - - - - - -
DGBE - - - - - - 4445 | 70.17 | 45.00 | 31.37
Dielectric Constant 43.5 56.7 41.5 55.2 41.5 55.0 40.0 53.3 39.2 52.7
Conductivity (S/m) 0.87 0.94 0.90 0.97 0.97 1.05 1.40 1.52 1.80 1.95

Salt: 99 "% Pure Sodium Chloride Sugar: 98 "% Pure Sucrose

Water: De-ionized, 16 MQ' resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99 "% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether
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14. Instruments L.ist
Test Platform SPEAG DASYS5 Professional
Location SGS Korea Co., Ltd. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, E&E Lab
Manufacture SPEAG
Description SAR Test System (Frequency range 300 MHz — 6 GHz)
Software REference | GicaD . 14 1007417
Equipment Type Serial Number Cal Date Cal Interval Cal Due
Robot TX90X L F13/5S7KC1/A/01 N/A N/A N/A
Phantom SAM Phantom TP-1821 N/A N/A N/A
Phantom SAM Phantom TP-1843 N/A N/A N/A
Verification Dipole D1750V2 1070 2016-07-21 Biennial 2018-07-21
Verification Dipole D1900V2 5d158 2017-04-20 Biennial 2019-04-20
Verification Dipole D2450V2 892 2017-04-21 Biennial 2019-04-21
Dielectric Assessment Kit DAK-3.5 1228 2016-11-17 Annual 2017-11-17
DAE DAE4 1340 2017-05-23 Annual 2018-05-23
E-Field Probe EX3DV4 7412 2017-04-28 Annual 2018-04-28
Network Analyzer E5071C MY46111535 2017-05-23 Annual 2018-05-23
Power Meter E4419B GB43311125 2017-06-25 Annual 2018-06-25
Power Meter E4416A GB41292123 2016-12-16 Annual 2017-12-16
Power Sensor E9300H MY41495307 2017-06-25 Annual 2018-06-25
Power Sensor E9300H MY41495314 2017-06-25 Annual 2018-06-25
Power Sensor E9327A US40441371 2016-12-16 Annual 2017-12-16
Signal Generator E8247C MY43321024 2017-06-14 Annual 2018-06-14
RF Power Amplifier BLMA1060-10 1711221 2017-06-10 Annual 2018-06-10
Dual Directional Coupler 778D MY52180497 2017-06-18 Annual 2018-06-18
Dual Directional Coupler 772D MY52180226 2017-06-18 Annual 2018-06-18
LP Filter LA-30N LFO03 2017-06-18 Annual 2018-06-18
Attenuator 05AS102-K03 Al 2016-12-15 Annual 2017-12-15
Attenuator 05AS102-K20 A3 2016-12-15 Annual 2017-12-15
Attenuator 05AS102-K20 A4 2016-12-15 Annual 2017-12-15
Hygro-Thermometer 98585 130188 2017-06-13 Annual 2018-06-13
Digital Thermometer DTM3000 3027 2017-06-24 Annual 2018-06-24
Communication Tester MTS8821C 6201502996 2016-09-21 Annual 2017-09-21
Bluetooth Tester TC-3000C 3000C000495 2017-04-27 Annual 2018-04-27
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15 FCC Power Measurement Procedures

The SAR measurement Software calculates a reference point at the start and end of the test to check for power drifts. If

conducted power deviations of more than 5 % occurred, the tests were repeated.

16 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v06, When SAR is not measured at the maximum power level allowed for
production units, the results must be scaled to the maximum tune-up tolerance limit according to the power applied to
the individual channels tested to determine compliance. For simultaneous transmission, the measured aggregate SAR
must be scaled according to the sum of the differences between the maximum tune-up tolerance and actual power used
to test each transmitter. When SAR is measured at or scaled to the maximum tune-up tolerance limit, the results are
referred to as reported SAR. Test highest reported SAR results are identified on the grant of equipment authorization
according to procedures in KDB 690783 D01v01r03.

17 Maximum Output Power Specifications (Attached Cell Phone)
This device operates using the following maximum output power specifications. SAR values were scaled to the
maximum allowed power to determine compliance per KDB Publication 447498 D01v06

Maximum Power

Mode / Band Modulated Average

Maximum 15.0

Bluetooth Nominal 14.5

Maximum 25.0

LTE Band 66(AWS) Nominal 245

Reduced Power

Mode / Band Modulated Average

Maximum 20.0

LTE Band 25(PCS) Nominal 193

Maximum 21.0

LTE Band 66(AWS) Nominal 205
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18 RF Conducted Power Measurement (Attached Cell Phone)
Mode Fre?ut;ncy Channel GFSK( m)
Bluetooth 2441.0 39 15.05
Maximum Power
Bandwidth Frequency . RB RB Conducted
Band (MH2) () Channel | Modulation Size Offset Power (dBm)
LTE Band 66 20 1745.0 132322 QPSK 1 0 24.32
Reduced Power
Bandwidth Frequency . RB RB Conducted
Band (MH2) () Channel | Modulation Size Offset Power (dBm)
LTE Band 25 20 1882.5 26365 QPSK 50 0 19.42
LTE Band 66 20 1745.0 132322 QPSK 100 0 20.39
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19. SAR Data Summary
. . Ambient Temperature (°C 23.6
Original Cell Phone Worst Case Mode Test — ; S )
Bluetooth Head Liquid Temperature (°C) 22.5
Date 2017-07-26
Traffic Channel Power(dBm N
EUT Mode ¢ ) Peak SAR of 1-g SAR (W/kg)) Scaling Factor | Scaling Factor 4 gsifsled Plot
Position Frequency ch | Conducted Tune-Up Area Scan(W/kg) g 9 (Power) (Duty cycle) (Wikg) No
() anne Power Limit g
Right Touch | Bluetooth 2441 39 15.05 15.50 0.690 0.381 1.109 1.294 0.547 A4
Ambient Temperature (°C 23.6
Cell Phone + LED Cover Worst Case Mode Test — P O( )
Bluetooth Head Liquid Temperature (°C) 22.5
Date 2017-07-26
Traffic Channel Power(dBm ~
EUT Mode ¢ ) Peak SAR of 1-g SAR (W/kg)) Scaling Factor | Scaling Factor a gS?,_\CSIEd Plot
Position Frequency Conducted Tune-Up Area Scan(W/kg) 9 9 (Power) (Duty cycle) No
Channel i (W/kg)
() Power Limit
Right Touch | Bluetooth 2441 39 15.05 15.50 0.339 0.243 1.109 1.294 0.349 AS
. . Ambient Temperature (°C 23.6
Original Cell Phone Worst Case Mode Test - perature (*C)
LTE Band 66 Body-Worn Tiquid Temperature (°C) 22
y Date 2017-07-26
Traffic Channel Power(dBm) Peak SAR of Scaling 1g
EUT Modi Bandwidth Distance Ant Modulati R_’B Tune- A 1-g SAR E Scaled Plot
Position ode (MHz) (mm) Fre?UE)ncy Channel | State odulation | g6 | Offset CO;fxg:ed L%,n?it Scan('\f\,a,kg) (W/kg)) (pzﬁgﬁ) (\%«g) No
Rear LTE Band 66 20 15 1745.0 132322 31 QPSK 1 24.32 25.00 0.782 0.580 1.169 0.678 | A6
Ambient Temperature (°C) 23.6
Cell Phone + LED Cover Worst Case Mode Test = PErare
LTE Band 66 Body-Worn Liquid Temperature (*C) 23
y Date 2017-07-26
Traffic Channel Power(dBm) Peak SAR of Scaling 19
EUT Bandwidth Distance Ant a R_B Tune- 1-g SAR Scaled Plot
Position plece (MHz) (mm) Frequency | oo | State Modulation | o, | Offset Co;éjvt'g:ed LliJn;:it Sca/:(mkg) (Wikg) (';25"52::) (\?v/;\g) Ne
Rear LTE Band 66 20 15 1745.0 132322 31 QPSK 1 24.32 25.00 0.543 0.390 1.169 0.456 | A7
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P Ambient Temperature (°C) 239
Original Cell Phone Worst Case Mode Test — S
LTE Band 25 Hotspot Liquid Temperature (°C) 22.6
P Date 2017-07-28
Traffic Channel Power(dBm) Poak SAR of Scaling 19
EUT Bandwidth Distance Ant A RB RB 5 1-g SAR Scaled Plot
o Mode Modulation R Tune Area Factor
Position (MHz) (mm) Frequency | - el | State Size | Offset Coggvl\jec:ed L?n?n Scan(Wikg) (W/kg)) (Power) (\mf;) No
Bottom LTE Band 25 20 10 1882.5 26365 31 QPSK 50 0 19.42 20.00 1.080 0.740 1.143 0.846 | A8
Ambient Temperature (°C) 23.9
Cell Phone + LED Cover Worst Case Mode Test — O
LTE Band 25 Hotspot Liquid Temperature (°C) 22.6
p Date 2017-07-28
Traffic Channel Power(dBm) . 19
EUT Mode Bandvidth | Distance [— At | odutation | B8 | R8T T e Peak SAROT | 1gsar | S99 | scaleq | Plot
Position (MHz) (mm) re?u&;ncy Channel State Size Offset OFTovl\jgre L%Jrﬁit Scan(Wikg) (W/kg)) (Power) (\iﬁfg) No
Bottom LTE Band 25 20 10 1882.5 26365 31 QPSK 50 0 19.42 20.00 1.050 0.727 1.143 0.831 A9
.. Ambient Temperature (°C) 23.6
Original Cell Phone Worst Case Mode Test — o
LTE Band 66 Phablet Liquid Temperature (°C) 225
Date 2017-07-26
Traffic Channel Power(dBm) Peak SAR of 10 Scaling 10-g
EUT Bandwidth | Distance Ant : RB RB ' Scaled Plot
o Mode Modulation - Tune- Area SAR Factor
Position (MHz) (mm) Frequency | o nel | State Size | Offset Co;c?vt/lg:ed LLianit Scan(W/kg) (Wikg)) (Bener) (\iﬁg) .
Bottom LTE Band 66 20 0 1745.0 132322 31 QPSK 100 0 20.39 21.00 7.980 2.200 1.151 2.532 | A10
Ambient Temperature (°C) 23.6
Cell Phone + LED Cover Worst Case Mode Test — S
LTE Band 66 Phablet Liquid Temperature (*C) 2
Date 2017-07-26
Traffic Channel Power(dBm) Peak SAR of 10-g Scaling 10-g
EUT Bandwidth | Distance Ant : RB RB ' Scaled Plot
o Mode Modulation . Tune- Area SAR Factor
Position (MH2) (mm) | Frequency | | state Size | Offset Coggxg:ed (b | Scan(Wikg) | (Wikg) | (Power) (\iﬁl?g) "
Bottom LTE Band 66 20 0 1745.0 132322 31 QPSK 100 0 20.39 21.00 8.600 1.990 1.151 2291 | All
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Appendix A.1 Verification Test Plots for 1750 MHz
Date: 2017-07-26

Test Laboratory ; 3G5 Korea (Gunpo Laboratory)
File Mame: 1 T50MHz Venfication da53:0

Ambient Temp : 23.6 1C Tissue Temp : 22.57TC
DUT: Dipole 1750 MHz D1750V2; Type: D1750V2; Serial: DI750V2 - SN: 1070

Communication System: UID 0, CW (0); Frequancy: 1750 MHzDuty Cyele: 1:1
Medium parumeters used: = 1750 MHz: = 1.462 S/m; g, = 52.385, p = 1000 kg/m®
Phantom section: Flat Section

DASYS2 Configuration;

= Probe: EX3DV4 - 8N7412; ConvF(B.37, .37, 8.37);, Calibrated: 2017-04-28;
= Sansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl340; Calibrated: 201 7-05-23

- Phantom: SAM 1821 (20dzg probe tilt); Type: QDO0OPAOCD; Serial: TP:1821
- DASYS2 5210001 440)SEMCAD X 14.0.107417)

Verification/1750MHz Verification/Area Scan (61x61x1): Interpolated grid: ds=1 500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5,49 W/kg

Verification/1750MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm,
dr=5mm

Reference Value = 63.84 V/m; Power Dnft=-0.17 dB

Peak SAR (extrapolated) = 6.44 Wikg

SAR(1 g) = 3.6 W/kg; SAR(10 g) = 1.91 W/kg

Maximum value of SAR (measured) = 5.50 Wikg

Wikg
5.490

4.393
3.295%
2.198

1.am

0.0034%5

Report File No:  F690501/RF-SAR002491-A2 Date of Issue :  2017-09-07
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.

: 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
: Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 23/100

Appendix A.2 Verification Test Plots for 1900 MHz
Date: 2017-07-28

Test Laboratory : 3G Korea (Gunpo Laboratory)
File Name: 1200MHz Venfication da53:0

Ambient Temp : 23.9 °C Tissue Temp: 22.6 T
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN: 54158

Communication System: UID 0, W (0); Frequency: 1900 MHz;Duty Cyele; 1:1
Medium parimeters used: = 1900 MHz; o= 1.547 S/m; g, = 54.355, p= 1000 kg/m®
Phantom section: Flat Section

DASYS2 Configuration;

= Probe: EX3DVY - SNT412; ConvF(7.94, 7.94, 7.94); Calibrated: 2017-04-28;
= Sansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl340; Calibrated: 2017-05-23

- Phantom: SAM 1843 (20deg probe tilt); Type: QDO00PADCD; Serial: TP1843
- DASYS2 53210001 446)SEMCAD X 14.6.10{T41T)

Verification/1900MHz Verification/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1_500 mm
Maximum value of SAR (interpolated) = 6.08 Wika

Verification/1900MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mumn,
dr=5mm

Reference Value = 63,19 Vim; Power Dnft=-0.17 dB

Peak SAR (extrapolated) = 7.30 Wikg

SAR(1 g) = 4.11 W/kg: SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 6.27 Wke

Wikg
6.080

4.864
1648
2.433

1.217

0.007104
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Appendix A.3 Verification Test Plots for 2450 MHz
Date: 2017-07-26

Test Laboratory : 3G Korea (Gunpo Laboratory)
File Name: 2450MHz Venfication da53:0

Ambient Temp : 23.6 1C Tissue Temp: 22.57TC
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:892

Communication System: UID 0, W (0); Frequency: 2450 MHz;Duty Cyele; 1:1
Medium parameters used (interpolated): £= 2450 MHz, 6= 1.839 §'m; g.= 37.997. p=1000 B:p:-‘n:l5
Phantom section: Flat Section

DASYS2 Configuration;

= Probe: EX3DVY - SNT412; ConvF(7.62, 7.62, 7.62); Calibrated: 2017-04-28;
= Bansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl340; Calibrated: 2017-05-23

- Phantom: SAM 1843 (20deg probe tilt); Type: QDO00PADCD; Serial: TP1843
- DASYS2 53210001 446)SEMCAD X 14.6.10{T41T)

Verification2450MHz Verification/Area Scan (101x101x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm

Info: Interpolated maedium parameters used for SAR evaluation

Maximum value of SAR (interpolated) = 8.60 Wike

Verification2450MHz Verification/Zoom Scan (7x7x7)/Cube 0: Measurement gnd: dx=5mm, dy=3mm,
dr=5mm

Reference Value = 70.85 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 10.8 Wik

SAR(1 g) = 5.09 Wikg: SAR(10 g) = 2.34 W/kg

Info; Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (measured) = 8.69 Wikg

Wikg
8600

6.800
5.160
3.440

1.720
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Appendix A.4 SAR Test Plots for Original Worst Case Bluetooth Head

Date: 201 7-07-26

Test Laboratory : 5G5 Korea (Gunpo Laboratory)
File Mame: Bluetooth GFSKE Right Touch CH39 Onginal Call Phone .da53:0

Ambient Temp : 23.6 C Tissue Temp: 22.5C
DUT: SM-N950U; Type: Portable Handset; Serial: RIZISOTYBIN

Commumeation Systemn; UID 0, Bluetooth 3.0 (0); Frequency: 2441 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): = 2441 MHz; 6= 1 827 8/m; e.= 38.020; p = 1000 l:1z_-'1'n'1
Phantom section: Right Section

DASY 52 Configuration:

- Probe: EXADVY - SNT412; ConvF(7.62, 7.62, 7.62); Calibrated: 201 7-04-28;
- Sensor-Surface; 1. 4mm (Mechamcal Surface Detection)

- Electronics: DAEA Snl 340, Calibrated: 2017-05-23

- Phantom: SAM 1843 (20deg probe tilt); Type: QDODOPAOCD; Serial: TP1§43
= DASYS2 52 10.0{ 1 446)SEMCAD X 14.6. 1{7417)

Head/Bluetooth_GFSK_Right Touch_CH39 Original Cell Phone/Area Scan (121x121x1): Interpolated
grid: dx=1,000 mm, dy=1.000 nun

Info: Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpolated) = 0,690 Wikg

Head/Bluetooth_GFSK_Right Touch_CH39_Original Cell Phone/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: ds=5mm, dy=5mm, dz=5nun

Reference Valug = 9.413 Vim; Power Dnft = -0.08 dB

Peak SAR (extrapolated) = 0.930 Wikg

SAR(T g) = 0.381 W/kg: SAR(10 g) = 0.142 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.678 Wikg

Wiky
0.690

0.552
0414
0276

0.138
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Appendix A.5 SAR Test Plots for Cell Phone + LED Cover Bluetooth Head

Date: 201 7-07-26

Test Laboratory : 5G5 Korea (Gunpo Laboratory)
File Name: Bluetooth GFSE Right Touch CH39 Cell Phone + LED Cover du53:0

Ambient Temp : 23.6 C Tissue Temp: 22.5C
DUT: SM-N950U & EF-NN950; Type: Portable Handset & LED Cover; Serial: RIBIS0TY B2N & #1

Commumeation Systemn; UID 0, Bluetooth 3.0 (0); Frequency: 2441 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): = 2441 MHz; 6= 1 827 8/m; e.= 38.020; p = 1000 kg_-':rn]
Phantom section: Right Section

DASY 52 Configuration:

- Probe: EXADVY - SNT412; ConvF(7.62, 7.62, 7.62); Calibrated: 201 7-04-28;
- Sensor-Surface; 1. 4mm (Mechamcal Surface Detection)

- Electromics: DAEA Snl 340, Calibrated: 2017-05-23

- Phamtom: SAM 1843 (20deg probe ult), Type: QDOOOPA0CT; Senal: TPIB43
- DASYS52 52.10.0{ 1 446)SEMCAD X 14.6. 10(7417)

Head/Bluetooth_GIFSK_Right Touch_CH39_Cell Phone + LED Cover/Area Scan (71x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 nmm

Info: Interpolated medium parameters used for SAR evaluation
Maxamum value of SAR (interpolated) = 0.339 Wikg

Head/Bluetooth_GFSK_Right Touch_CH39_Cell Phone + LED Cover/Zoom Scan (6x6x7)/Cube (:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7,186 Vim, Power Dnft = 0.11 dB

Peak SAR (extrapolated) = 0.574 Wikg

SAR(T g) = 0.243 W/kg: SAR(10 g) = 0.095 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.384 Wikg

Wiky
0.339

0.2
0.203
0.136
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Appendix A.6 SAR Test Plots for Original Worst Case LTE Band 66 Body-Worn

Date: 201 7-07-26

Test Laboratory : 5G5 Korea (Gunpo Laboratory)
File Name: LTE Band 66 20MHz 1RB 0 Offset QPSK Rear CH132322 Bodv Worn Original Cell Phone.daS3:0

Ambient Temp : 23.6 C Tissue Temp: 22.5C
DUT: SM-N950U; Type: Portable Handset; Serial: RIZISOTYBIN

Commumeation Systemn; UID 0, LTE Band 66 (0); Frequency: 1745 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): £= 1745 MHz; 6 = 1 456 8/m; g.= 52.403; p = 1000 kg-':rn]
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - SNT412, ConvF(8.37, 837, 8.37); Calibrated: 2017-04-28;
- Sensor-Surface; 1. 4mm (Mechamcal Surface Detection)

- Electromics: DAEA Snl 340, Calibrated: 2017-05-23

- Phantom: SAM 1821 (20deg probe alt); Tyvpe: QDOIOPA0CD; Senal: TP: 1821
= DASY 52 52.10.0{ 1 446)SEMCAD X 14.6. 10(7417)

Body/LTE Band 66_20MHz _1RB_0 Offset_QPSK_Rear CH132322_Body Worn Original Cell
Phone/Area Scan (91x121x1): Interpolated grid: dx=1.500 mum, dy=1,500 mm

Infor Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpoluted) = 0.782 Wikg

Body/LTE Band 66_20MHz _1RB_0 Offset_QPSK_Rear_CH132322_Body Worn Original Cell

Phone/Zoom Scan (5x5x7)/Cube 0: Measurement grid dy=8mm, dv=8mm. de=5mm
Reference Value = 7.055 Vim; Power Dnft=0.15 dB

Peak SAR (extrapolated) = 0,926 Wikg

SAR(1 g) = 0,580 W/ke; SAR(10 ) = 0.347 W/ke

Info; Interpolated medium parameters used for SAR evaluation.
Masxamum value of SAR (measured) = 0.805 Wikg

Wikn
0.762

0.626
0.469
0.113

0.156
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Appendix A.7 SAR Test Plots for Cell Phone + LED Cover LTE Band 66 Body-Worn

Date: 201 7-07-26

Test Laboratory : 5G5 Korea (Gunpo Laboratory)
File Name: LTE Band 66 20MHz IRB 0 Offset QOPSK Rear CH132322 Body Worn Cell Phone4 LED Cover.das3:0

Ambient Temp : 23.6 C Tissue Temp: 22.5C
DUT: SM-N950L & EF-NG950; Type: Portable Handset & LED Cover; Serial: RISIS0TY B2ZN & #1

Commumecation Systemn; UID 0, LTE Band 66 (0); Frequency: 1745 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): £= 1745 MHz; 6= 1 456 8/m; &= 32.403; p = 1000 kg-':rn]
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EXADVY - SNT412; ConvF(B.37, B 37, 8.37); Calibrated: 2017-04-28;
- Sensor-Surface; 1. 4mm (Mechamcal Surface Detection)

- Electromics: DAEA Snl 340, Calibrated: 2017-05-23

- Phantom: SAM 1821 (20deg probe tilth; Tyvpe: QDIOPA0OCD; Senal: TP 1821
= DASY 52 52.10.0{ 1 446)SEMCAD X 14.6. 10(7417)

Body/LTE Band 66_200MHz _1RB 0 Offset_QPSK_Rear_CH132322_Body Worn Cell Phone+LED
Cover/Area Scan (91x121x1): Interpolated gnd: dx=1.500 mm, dy=1.500 mm

Infor Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpolated) = 0.543 Wikg

Body/LTE Band 66 20MHz 1RB_0 Offset_QPSK_Rear_CH132322_Body Worn Cell Phone+LED
Cover/Zoom Scan (5x5x7)/Cube 0: Measurement grid: ds=8mm, dy=8mm, dz=5mm

Reference Value=7.719 Vim; Power Dnft = 0.06 dB

Peak SAR (extrapolated) = 0,013 Wikg

SAR(1 g) = 0.390 W/kg SAR(10 g) = 0,238 W/kg

Info; Interpolated medium parameters used for SAR evaluation.
Masxamum value of SAR (measured) = 0.538 Wikg

Wikn
0.543

0.434
0.326
o217
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Appendix A.8 SAR Test Plots for Original Worst Case LTE Band 25 Hotspot
Date: 2017-07-28

Test Laboratory : 5G5 Korea (Gunpo Laboratory)
File Name: LTE Band 25 J0MHz S0RB 0 Offsst QOPSK Hottom CH26365 Hotspotl Original Cell Phone da53:0

Ambient Temp : 23.9 °C Tissue Temp: 226 T
DUT: SM-N950U; Type: Portable Handset; Serial: RIZISOTYBIN

Commumeation Systemn; UID 0, LTE Band 25 (0); Frequency: 1882.5 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): £= 1882.5 MHz, 6= 1,520 8'my; &= 54.378; p= 1000 I-:,g-'rrl'1
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EXADVY - SNT412; ConvF(7.94, 7.94, 7.94); Calibrated: 2017-04-28;
- Sensor-Surface; 1. 4mm (Mechamcal Surface Detection)

- Electromics: DAEA Snl 340, Calibrated: 2017-05-23

- Phantom: SAM 1843 (20deg probe ult); Tvpe: QDIIOPAOCD; Senal: TPIB43
= DASYS2 52 10.0{ 1 446)SEMCAD X 14.6. 1{7417)

Body/LTE Band 25_20MHz _SO0RB_0 Offset_QPSK_Bottom_CH26365_Hotspot Original Cell
Phone/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Infor Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpolated) = 1.08 Wikg

Body/LTE Band 25 20MHz _S0RB_0 Offset_QPSK_Bottom_CH26365_Hotspot Original Cell
Phone/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dy=8mm, dv=8mm. de=5mm

Reference Value=8.772 Vim; Power Dnft=0.17 dB

Peak SAR (extrapolated) = 1.26 Wikg

SAR(1 ) = 0.740 W/ke; SAR(10 g) = 0.398 W/kg

Info; Interpolated medium parameters used for SAR evaluation.
Masamum value of SAR (measured) = 1.09 Wikg

Wikn
1.080

0.864
0648
0.432

0.216
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Appendix A.9 SAR Test Plots for Cell Phone + LED Cover LTE Band 25 Hotspot
Date: 2017-07-28

Test Laboratory : 5G5 Korea (Gunpo Laboratory)
File Name: LTE Band 25 J0MHz S0RB 0 OfTsst QOPSK Bottom CH26365 Hotspot Cell Phone + LED.da$3:0

Ambient Temp : 23.9 °C Tissue Temp: 226 T
DUT: SM-N950L & EF-NG950; Type: Portable Handset & LED Cover; Serial: RISIS0TY B2ZN & #1

Commumeation Systemn; UID 0, LTE Band 25 (0); Frequency: 1882.5 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): £= 1882.5 MHz, 6= 1,520 8'my; &= 54.378; p= 1000 I-:,g-'rrl'1
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EXADVY - SNT412; ConvF(7.94, 7.94, 7.94); Calibrated: 2017-04-28;
- Sensor-Surface; 1. 4mm (Mechamcal Surface Detection)

- Electromics: DAEA Snl 340, Calibrated: 2017-05-23

- Phantom: SAM 1843 (20deg probe ult); Tvpe: QDIIOPAOCD; Senal: TPIB43
= DASYS2 52 10.0{ 1 446)SEMCAD X 14.6. 1{7417)

Body/LTE Band 25_200MHz _SO0RB 0 Offset_QPSK_Bottom_CH26365_Hotspot Cell Phone +
LED/Area Scan (61x91x1): Interpelated grd: de=1.500 mm, dy=1.500 mm

Infor Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpolated) = 1.05 Wikg

Body/LTE Band 25 20MHz _SORB_0 Offset_QPSK_Bottom_CH26365_Hotspot Cell Phone +
LED/Zoom Scan (5x5x7)/Cube 0: Measurement grid: ds=8mum, dv=8mm, dz=5mm

Reference Value = 6,689 Vim; Power Dnft =0.15 dB

Peak SAR (extrapolated) = 1.25 Wikg

SAR(1 g = 0.727 W/kg SAR(10 ) = 0,386 W/kg

Info; Interpolated medium parameters used for SAR evaluation.
Masamum value of SAR (measured) = 1.08 Wikg

Wikn
1.050

0.840
0.630
0.420

0210
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Appendix A.10 SAR Test Plots for Original Worst Case LTE Band 66 Phablet
Date: 2017-07-26

Test Laboratory : 5G5 Korea (Gunpo Laboratory)
File Name: LTE Band 66 20MHz 100RB 0 Offsel QPSK Bottorn CHI132322 Phablet Oniginal Cell Phone.da53:0

Ambient Temp : 23.6 C Tissue Temp: 22.5C
DUT: SM-N950U; Type: Portable Handset; Serial: RIZISOTYBIN

Commumecation Systemn; UID 0, LTE Band 66 (0); Frequency: 1745 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): £= 1745 MHz; 6= 1 456 8/m; &= 32.403; p = 1000 kg-':rn]
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EXADVY - SNT412; ConvF(B.37, B 37, 8.37); Calibrated: 2017-04-28;
- Sensor-Surface; 1. 4mm (Mechamcal Surface Detection)

- Electromics: DAEA Snl 340, Calibrated: 2017-05-23

- Phantom: SAM 1821 (20deg probe tilth; Tyvpe: QDIOPA0OCD; Senal: TP 1821
= DASY 52 52.10.0{ 1 446)SEMCAD X 14.6. 10(7417)

Body/LTE Band 66_20MHz _100RE_0 Offsei_QPSK_Bottom_CH132322_Phablet Original Cell
Phone/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Infor Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpolated) = 7.98 Wikg

Body/LTE Band 66_20MHz _100RB_0 Offset_QPSK_Bottom_CH132322_Phablet Original Cell

Phone/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dv=8mm, dv=8mim, de=5mm
Reference Value=8.712 Vi, Power Dnft =-0.04 dB

Peak SAR (extrapolated) = 10.5 Wikg

SAR(1 g) = 4.71 Wike: SAR{10 g) = 2.2 Wika

Info; Interpolated medium parameters used for SAR evaluation.
Masxamum value of SAR (measured) = 8.95 Wikg

Wikn
7.9680

b.364
4.788
1192

1.596
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Appendix A.11 SAR Test Plots for Cell Phone + LED Cover LTE Band 66 Phablet
Date: 2017-07-26

Test Laboratory : 3G8 Korea (Gunpo Laboratory)
File Name: LTE Band 66 200MHz 100RB 0 Offsst OPSKE Bottom CH132322 Phablet Cell Phone + LED Cover da53:0

Ambient Temp : 23.6 °C Tissue Temp : 22.5 T
DUT: SM-N950U & EF-NG950; Type: Portable Handset & LED; Serial: R3SJS0TYBIN & #1

Communication System: ULD 0, LTE Band 66 (0); Frequency: 1745 MHz Duty Cyele: 1:1
Medium parimeters used (interpolated): £= 1745 MHz, 6 = 1.456 3/m; g, = 52.403; p = 1000 i:g-'m5
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVAY - SMNT7412; ConvF(R.37, 8.37, B.37); Calibrated: 2017-04-28;
= Sansor-Surface; 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1340; Calibrated: 2017-05-23

- Phantom: SAM 1821 (20deg probe tilt); Type: QDO0OPAOCD; Serial: TP 1821
- DASYS2 52, 10001 446)SEMCAD X 14.6.100T417)

Body/LTE Band 66_20MHz _100RB_0 Offset_QPSK_Bottom_CH132322_ Phablet Cell Phone + LED
Cover/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500 mum

Info; Interpolated medium parameters used for SAR evaluation
Maximmm valuz of SAR (interpolated) = 8.60 Wikg

Body/LTE Band 66 20MHz 100RB_0 Offset_QPSK_Bottom CH132322_Phablet Cell Phone + LED
Cover/foom Scan (5x5x7)/Cube 0: Measurement gnd: ds=8mm, dy=8mm, de=5mm

Reference Value = | 608 Vim;, Power Drift =0.16 (B

Peak SAR (extrapolated) =988 Wikg

SAR(L g) = 444 Wiks; SAR(I0 g) = .99 Wikg

Info: Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (measured) = 8.28 Wkg

Wikg
f.600

G.8680
5.160
J.440

1.720
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B.1 Uncertainty Analysis

Measurement uncertainty for 300 MHz to 6 GHz averaged over 1 gram

a b c d e = f(d,k) f g h : k
cxfle cxgle
IEEE 1528 Tol Prob . Ci Ci lg 10g Vi
Uncertainty Component Div.
2013 (%) Dist. (Ig) | (10g) | uwi(%) | ui(%) | (Veff)
Probe calibration E.2.1 6.55 N 1 1 1 6.55 6.55 oo
Axial Isotropy E2.2 4.7 R 1.73 071 0.71| 1.92 1.92 oo
Hemispherical Isotropy E2.2 9.6 R 1.73 071 0.71| 3.92 3.92 oo
Boundary Effects E23 1 R 1.73 1 1 0.58 0.58 oo
Modulation Response E2.5 24 R 1.73 1 1 1.39 1.39 oo
Linearity E2.4 4.7 R 1.73 1 1 2.71 2.71 )
System Detection Limits E24 0.3 R 1.73 1 1 0.17 0.17 oo
Reabout Electronics E.2.6 0.3 N 1 1 1 0.3 0.3 oo
Response Time E2.7 0.5 R 1.73 1 1 0.29 0.29 oo
Integration Time E2.8 2.6 R 1.73 1 1 1.5 1.5 oo
RF Ambient Noise E.6.1 3 R 1.73 1 1 1.73 1.73 oo
RF Ambient Reflections E.6.1 3 R 1.73 1 1 1.73 1.73 oo
Probe Positiones E.6.2 1.5 R 1.73 1 1 0.87 0.87 oo
Probe Positioning E.6.3 29 R 1.73 1 1 1.67 1.67 oo
Max SAR evaluation E.5 1 R 1.73 1 1 0.58 0.58 oo
Test sample positioning E4.2 3.34/330| N 1 1 1 3.34 3.30 9
Device holder uncertainty E4.1 3.28 N 1 1 1 3.28 3.28 4
ouiput power variation -SAR drift 1 » 5 R | 173 1 1| 289 289 | oo
Phantom uncertainty E3.1 4 R 1.73 1 1 2.31 231 oo
ge";;elf;‘i‘fy ;ﬁ{confgfw t?f;;ati"ns n g3 1.2 R | 173 1| 084] 069 0.58 | oo
Irﬁj;sisr:ﬁi‘:mv“y‘ E33 176 N |1 0.78| 071| 137 125 | s
Liquid permittivity— measurement E33 1.72 N 1 023 026| 04 0.45 9
Liquid conductivity-temperature E.3.4 2.86 R 1.73 023| 0.26| 0.25 0.28 oo
Liquid permittivity — temperature E.3.4 1.86 R 1.73 0.78| 0.71| 1.29 1.17 )
Combined standard uncertainty RSS 11.12 11.08 | 355/357
Expanded uncertainty k=2 22.24 22.16
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Appendix C.1 Calibration certificate for Probe (S/N : 7412)

Calibration Labaratory of
Schmid & Partner

Engineering AG
Ieughausstrasse 43, B004 Zurich, Switzeriand

5 Schwei har Kalitirierds

c Service suisse d'otalonnags

s Servizio sviczero o aratura
Swiss Calibration Service

Azcredited by the Swiss Accrediation Serace (SAS) Accroditation Mo.: SCS 0108
The Swies Accreditation Service is one of the signafories to the EA
Muititateral Agreemant for the recognithan of calibretion certificates

Cliant SGS Korea (Dymstec) Cortificate No: EX3-T412_Apri7i2
CALIBRATION CERTIFICATE lacement of No: EX3-7412_ 7
Oibjact EX30V4 - SN:T412

Cakbeation procedureis) ity CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

| Caldwation date April 28, 2017

| Thes cakbration cemheate documents the mceabdity 10 navonal standards, which makse Ihe physical unis of mesumements (51 |
That mensisemants and (fe uncaraintes with confidance probabilty are gren on the following pages and are part of the cortilicals

Al calibrahons furve bewn concucied in the closed laboraieey |ty emaronemant lemperature (22 = 3)°C and harmidity < TOM |

| Calibration Equipment sed (MATE o ritical lor calivation|

Prenary Stangdaeds [ [ Cal Date (Cortificana Ma.j Scrotued Calibraton ]
| Poowsr metor HRP | 3M 104778 [ -Ape-17 (o 337-0057 102522 A1 ]
Povnr ponsce NRP.Z91 SN 103244 | pd-Ape. 17 e 21T-02521) Age-1h
| Power sensor NRP-2RT | 8N 103248 - | 04-Ape17 Mo 21702820 18
Reterence 20 ol Asnusior BM: 85377 {20 ' OF-Apr-17 (Mo 217.02528) 3 "";4;1'“”
Ralerenca Frnb-£530“\-:?: | BM: 2013 31-Dec-16 (No. ES3-3013_Dectf) D17
DAEL | SN BBD T-Dec-16 (Mo DAE4-B_Dectd) | Dee17
Secondacy Standards | 1o Ehack Date (i1 house| Setwduiad Chech
Piewar matiar E44180 SN GB4 1203874 DE-Ape-14 |:ﬂ__|:lptm ehbch Jun- 16) I howssn chack: Jun-18
| Power sensce Edd124 5N: MY41408087 D&-Ape-18 (in house eheck Jun- 18) In howse check Jun-18 — |
Prvens senacr E4d 124 SN: 00110210 | 08-Apr 18 (n house check Jun- 1) in house check Jun-18 il
_RF genecator HP BE40C SN UISIE2U01700 04-Aug-55 {in house ehack Jun-18) In howse check: Jun-18
| Motwork Anadezar HIP BTSIE | SN LIS37R0%E5 1 1B0ct01 {in house -:hp:hm 18] | in house chack: Dcl-17 |
Mame q-qn.!un-
Caltwated by St Kasbra) m-.l Tethnician Q{_/lk W
| Approved by Katja Pokovic Technical Manager = ’f"
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Calibration Laboratory of

Schweize r I
Schmid & Partner S Sarvice ..,T::m““mhmmmm
EHQEI'N!EFing AG e Servirio svirzoro di toraturs
Zeughaussirasse 41, B004 Zurich, Switzoriand S Swiss Calibration Service
Accredited by the Saiss Accreditation Sandce [SAS) Azcreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatenios to th EA
Maltilateral Agresmant for the recognition ef calibration conificates
Glossary:
TsL fissue simulating liquid
MNORMzx.y.z sensiivity in free space
ConvF sensitivity in TSL / NORMx v,z
oDce diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A B CD modulation dependent kinearization parameters
Polanzation o @ rotation around probe axis
Polarization & 4 rotation around an axis that is in the plane nommal to probe axis (at measurement center),
Le., & = 0 is normal (o probe axis
Connector Angle information used in DASY system to aign probe sensor X 1o the robo! coordinale sysbem

Calibration is Performed According to the Following Standards:

a) IEEE Sid 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 |EC 62208-1, *, "Measuremen! procedure for tha assassment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next 1o the ear (frequency range of 300 MHz 1o & GHz)", July 2016

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

dl KDB BG65664, "SAR Measurement Requiremaents for 100 MHz to & GHz"

Methods Applied and Interpretation of Parameters:

o NORMy.y.2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; { = 1800 MHz: R22 waveguide)
NORM.y.z are only intermediate values, L.o., the uncertainties of NORMx,y,z does not affect the E*-field
uncerfainly inside T5L (see below ConvF),

*  NORM(flx.y.2 = NORMx, V.2 * frequency_response (soe Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency responsa is included
in the: stated uncerainty of Convf.

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

* PAR:PAR is the Peak o Average Ratio that is not calibrated but determined based on the gignal
characteristics

o Axyr Bryz Cryr Deyz VRxyr A B C. D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequeancy nor
media. VR is the maximum calibration range expressed in RMS vollage across the diode.

*  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field [or Temperature Transfar
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary comparsation (alpha, deplh) of which typical uncertainty values are gwen, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL cormesponds
to NORMx.y.z * Convi wheraby the uncertainty corresponds to that given for ConvF, A frequency dopendent
ComvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

* Sphencal isolropy (30 deviation from isotropy): in a field of low gradients realized using a fial phaniom
expased by a patch antenna.

« Sensor Offset: The sensor offsel corresponds to the offset of virual measurement center from the probe tip
{on probe axis), No lolerance required

*  Conneclor Angle: The angle is assessed using the information galned by datermining the NORMx (no
uncartainty required)

Cortilicate Mo: EX3-T412_ApriTi2 Page 2 of 38

Report File No:  F690501/RF-SAR002491-A2 Date of Issue :  2017-09-07
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)
A4 (210mm x 297mm)

RTT5041-76(2015.10.01) (2)



SGS Korea Co., Ltd.

. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371
36/100

http://www.sgsgroup.kr Page :

EX30V4 — SN7812 Apdil 8. 2017

Probe EX3DV4

SN:7412

Manufactured: November 24, 2015
Calibrated: April 28, 2017

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system|)

Cerfcilo No: EX3-T412_Apr 72 Fage 3 of 38

Report File No:  F690501/RF-SAR002491-A2 Date of Issue :  2017-09-07
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



Tel. 031-428-5700 / Fax. 031-427-2371

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807

i http://www.sgsgroup.kr Page: 37/100
EXA0WE— SN.T412 April 28, 2017
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7412
Basic Calibration Parameters )

| Sensor X [ Sensor ¥ Sensor 2 [Unc (k=2) |
Norm ;u"-"."::"-.".frnf}' 0.42 0.36 0.43 101 % |
DCP (mV) ] 479 599 87.7 |
Modulation Calibration Parameters
uiD | Communication System Name A | B | © o VR | Uune"
1 || d8 | dBvuv | a8 mv (k=2)
] TC""' B x| oo 00 | 10 | 000 | 1300 | :30% |
Y | oo 00 | 10 | 1353 | -
. | |
1 z 0o 00 | 10 | [ 1e30 |
Mote: For details on UID parameters see Appendix,
Sensor Model Parameters
(o] c2 a | T1 T2 | T2 | T4 [ T5 TG
Ll F \I'“__! maV* | msN ms W L
X 4816 | 3508 3632 | 1207 0824 4966 1276 | 0.194 1005 |
¥ 3449 | 2509 | 3633 | 8877 | 0841 | 4964 | 0544 | 0218 | 1.001 |
L2 5539 4218 3692 | 1163 | D998 4950 | 11ad | 0zZ890 1.005 |

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

probability of approximately 95%.

* The wncertainties of Nom XY 2 do nat affoct the E'fekd uncertanty intade TSL (spe Pages 5 and 6)

¥ Mumarical linaarization parametor; uncertainty not requied

;ml'"lv 8 defermaned using e mas, deviation frm bnear tesponse applying rectangular dstnbuion and is expressed for the square of (he
L Ly fd
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EXJI0Wa- SN Ta12 Apal 28, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7412

Calibration Parameter Determined in Head Tissue Simulating Media

; Relative | Conductivity | Dopth ™ Une
_t {MHz) Permittivity” | (Sim) ConvFX_| ConwFY | ConvFZ | Alpha® |  {mm) (k=2
750 419 0.89 1088 | 1068 | 1068 | oss | oss | s120% |
835 415 0.80 1020 | 1020 | 1020 | 040 | 101 | s120%
500 415 0.97 098 g8 | 098 | 050 | 080 | £120%
1750 40.1 1.37 £.50 8.50 858 042 | 084 | £120%
1800 400 | 140 | s | 83w | 830 | 043 | os0 | s120% |
1950 40.0 1.40 .l 811 | BN 811 0.35 0.80 $120%
2300 395 1.67 7.99 798 | 7859 039 | 080 | £120%
2450 392 1.80 7.62 7.62 7.62 047 | 086 | £120%
| 2800 | 380 1.9 7.50 7.50 750 | D42 | 080 | £120%
5200 36.0 466 5.70 5.70 5.70 0.35 180 | +131%
5300 | 359 4.76 5.41 541 5.41 0.35 1.80 | +134%
s600 | 358 §07 4.78 478 4.78 0.40 1.80 | #131%
5800 353 | sov 4.98 4.98 4.98 040 | 180 £13.1 %

© Fraquancy vahtily sbove 300 Mz of £ 100 MHz onfy appbes lor DASY vd.4 and higher (soe Page 2|, aise & i resiricied o + 50 Mz The
ncertainty is (ne RS of the ConvF uncartainty al calibraton bequency and the uncertaingy Tor the indeated fequensy band, Frequency valkdity
betlow 3000 MM is & 10, 25, 40, 50 and 70 MHz for ConvF pssessments o 30, B2, 128, 150 and 220 MHs respectivoly. Above § GHz irequancy
validity can b oxionded to £ 110 MHz

Al requendies balow 3 GHz, the validity of tissue parsmeters (o and o) can be retased 1o £ 10% i liqud compensation formula s appied o
maasured SAR values, At requencies sbove 3 GH, the validilty of tssue paramaters (c and o) i meatricied b + 5% The uncerarty s the RSS of
ihe ConvF uncertainty for ndicabed target tnsus paramelers
* Alpha/Depth ane datermined during caibration. SPEAG warrants that the remainng Seviatan dus b the Soundary etfect aftor compensatan is
atways less than £ 1% for frequencies below 3 GHz and balow + 2% for frequences Betwesan 3-8 GHz gt arry cstancs lager than Rt the pobe tip
diamadar froem the Baursdarny
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7412

Calibration Parameter Determined in Body Tissue Simulating Media

. | _ Relative | Conductivity | | Depth® Une
1 {MHz) Permittivity” | (Sim)" ConvFX | ConwFY | ConvFZ | Alpha® | (mm) (k=2)
750 555 | 098 1020 | 1020 | 1020 | 031 | 106 | +120%
B35 552 a7 1001 | 1001 1001 | 046 | 080 | s120% ,
1750 534 1.49 8.37 837 | 837 | 043 | o080 | s120% |
| 1900 53.3 152 784 | 704 794 | 042 | 080 | £120%
2450 52.7 1.95 7.66 7.66 766 | 042 | oss | £120%
| 2600 52.5 2.16 7.34 7.34 734 | o3s | o085 | £120%
| 5200 | 490 530 4.99 499 | 490 | 040 | 190 | £131% |
| 5300 489 542 479 | 479 473 ' 040 | 180 | +131%
| 5600 | ass | 57 | a2 | 424 | 424 | oa0 | 180 | s130% |
5800 48.2 6.00 4.39 439 439 | 045 | 180 | s131%

© Frequency valiity above 300 MHz of & 100 MHz oniy apphes far DASY wi.4 and higher (see Page 7], else i & msincled o & 50 MHz The
unconainty is the RSS of the ConeF uncenainty i calibrabion fequency and the uncensnty for the indcated requency band Frequency validity
Bwlorer 300 MHz 18 = 10, 25, 40, 50 and 70 MHz for ConvF assossmants a8 30, B4, 128, 150 and 230 MHz respecively. Above 5 Gz frequency
valdfy can be extended (o £ 110 MHz

A froquarcies Balow 3 GHz. tha validily of tssue parameters (£ and o} can be rslased 1o & 10% i lguid compansation formida is applied to
measurod SAR values. Al Hequancaes sbova 3 GHz, the validily of tsue parameters fc ond o) s fesincied 19+ 5% The uncerainty s the RSS of
the Comvf uncadainty for indicated targel fssue paramelers
~ Aipha/Dapth are determenad during cabiration. SPEAG warrants that the remainng deviation due 1o the Boundary slfect sfler compensaton s
Always less than £ 1% lor fequencies bedow 3 GHz and below + 2% for frequencies between 3-6 GHz @t aryy distancd langes than half the probe to
diarneder from the boundany
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cartificate No: EX3-T412_Apri 72 Page T of 38

Report File No:  F690501/RF-SAR002491-A2
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2)

Date of Issue :  2017-09-07

A4 (210mm x 297mm)



SGS Korea Co., Ltd.

| 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371
http://www.sgsgroup.kr Page: 41/100

EX30V4- 5N:T412 Apnd 28, 2017

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22

=3
? 0 .i L e A et I o T ] =11 i P o t-ata i e gl s
3 L
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ih l oL 100
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Uncertainty of Axial Isotropy Assessment: * 0,5% (k=2)
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Dynamic Range f(SARcaq)

(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4— SH:T412

Apri 28, 2017
Conversion Factor Assessment

=835 MHz. WGLS R9 (H_com) = 1900 MHz. WGLS R22 (H_convF)

®
e S

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

N

aoo oo =

[epstalaan
-
& oo ko

-0 «08 <8 -0& H2 00 02 04

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7412

Other Probe Parameters

imﬂl_ Triangular |
F‘;'nmnm@m S 1 1237 |
Mechanical Surface Detection Mode | enabled
SRR Do s | |
Probe Overall Length [ 337 mm
m_ﬂiameﬁﬁ 10 mm
Tip Length - o ~ Gmm |
| Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point Tmm
“Probe Tip lo Sensor ¥ Calibration Point o Tmm |
Probe Tip 1o Sensof Z Calibration Pain 1mm
Recommended Measurement Distance from Surlace 1.4 mm
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EX30Via- SN:-7412 Agpril 28, 2017

ndix: Modulation Calibration Parameters
uiD Communication System Name A B [ ¢ ) | VR | Max ]
dB dB v dB mv Une®

10013- IEEE BOZ.11g WiFi 2.4 GHz (DSSS- 487 66.66 1714 146 150.0 +08%

CAB DFDM, 6 Mbps)

0 oW x 0.00 D00 | 100 0.00 1300 | 2#30% |
Y 0.0 0.00 1,04 135.3
F GO0 | 000 1.00 143.0
ma- SAR Vahdation (Squane, 100ms, 10ms) x| 1100 70.00 30.00 | 10.00 200 +0.6%
¥ 2.41 65,30 10.13 200
Z 284 6703 | 1134 | 200
10011- UMTS-FOD (WCOMA) X 1.45 7291 | 1813 0.00 150.0 £96%
¥ & TO4B | 17.08 150.0
Fi A8 6860 16.33 180.0
10012- IEEE BOZ 11b WiFi 2.4 GHz (D555, 1 x 23 B5.17 16.50 041 1500 | £96%
CAR Minges |
¥ | 118 B4 45 15.75 150.0
Fi 1.18 63.95 15.51 | 1500
X
Y
z
X
¥
z
%

4.68 [ ] 17.01 150.0
493 | 8645 | 1702 150.0
;Té'l- GSM-FDD [TOMA, GMSK) 287 B1TT 17.68 8939 £0.0 +86%
11.65 B4 AT 18.61 50.0
| -~ 378 8372 | 2242 50.0
10023- | GPRS-FDD (TDMA. GMSK, TN ) 12 To.29 16.88 957 s0.0 +96%
DAL
¥ 524 79.76 17.16 50.0
Fd 16.73 A9.40 209 50.0
'I!".'Iﬂ:l- GPRS-FOD (TOMA, GMSK, TN 0-1) x 54,06 G99 86 213 6.56 &0.0 +86%
DA
¥ | 6836 10336 | 22.2% B0.0 ]
Z | 10000 | 10988 | 24.69 B0.0
B;‘Dg& ] EDGE-FOD (TOMA, BPSK. TH ) X a.01 Bz.18 35,78 12.57 50.0 +9.8%
¥ 386 66,43 2.9 50.0
Z| 804 | Br7e | 3300 50.0 ]
I;?‘?éﬂ EDGE-FDD (TOMA, BFSK, TN 0-1) X 10.58 4 56 33.08 o.56 &0.0 £96%
Y 6 68 B3.66 28.82 G0.0
= Z 10.31 93.21 A2 64 &0.0
10027 - GPRE-FDD [TOMA, GMSE, TH 0-1-2) x 100.00 105,78 21.83 4.80 B0.0 +06%
¥ | 100.00 107 28 2235 80,0
——= Z | 10000 | 109865 | 7383 BD.0
10028- GPRS-FOD (TDMA, GMSK, TH 0-1-2-3) X 100,00 106.95 21.72 A58 100.0 +9.6%
oAC
W | 100.00 | 10B.8T | 24z 100.0
Fd 10000 110.96 23.64 100.0
10028- EDGE-FDD (TOMA, BPSHK, TN 0-1-2) x B6.19 8260 27.50 T.80 800 286%
DAC
¥ 4.57 T6.01 24,68 0.0
e F 6.22 E2.00 2r.27 | 800
10030- IEEE BO2.15.1 Blustocth (GFSK. DH1) X 60,05 2973 2049 530 0.0 +8.6%
CAs,
¥ | 1754 | 8513 | 1793 70.0 |
Fi 100,00 108.54 23 568 Too |
10031- IEEE B02.15.1 Bhselooth (GFSK, DHI) X | 100.00 10791 | 2084 184 1000 | £96% |
v 100.00 10B.05 20.80 1000
Z 100,00 111.21 2248 100.0
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10032- IEEE B{1Z,15.1 Blustooth [GFSK, DHS5) x 100.00 12318 26,14 1147 100.0 + 06 %
CAA
¥ | 10000 | 12081 | 2502 100.0
Z | 10000 | 11880 | 2503 100.0
10033- | IEEE B02.15.1 Bluslooth (PIA-DOPSK. | X | 7.56 8616 | 2205 | 530 | 700 | z96%
CAA | DH1) |
] ¥ | 408 76.14_| 1742 70.0
______ — Z | 689 B538 | 7244 70.0
10034- | [EEE BOZ. 15.1 Blusiooth (PU4-DOFSK, | % | 364 BOOS | 1928 | 188 | 1000 | =96 %
CAA DH3E)
Y 207 7147 14.38 100.0 1
= Z | 288 7508 | 17.85 100.0
10035- | IEEE 802.15.1 Blustooth [PI4-DQPSK, | X | 284 7618 | 1864 | 117 | 1000 | z06%
CAM DHS)
¥ | 172 772 | 1308 100.0
Z | 195 7243 | 16.68 100.0
10038~ | IEEE B02.15.1 Blueloath (B-DFSK, OH1) | % | &.7% 8012 | 2338 | 530 | 700 | =86%
CAS
¥ 4 69 T8N 18.25 0.0
Z | 845 | BA77T | 2364 70.0
éona?- IEEE B0Z 15 1 Bluetocth (B-DPSK, DH3) | % | 345 7902 | 1883 | 168 | 1000 | *86%
Ay
¥ | 168 7047 | 1396 100.0
Z | 247 7454 | 176D 100.0
::T:.s- IEEE 80215 1 Blueteoih (8-0PSK. DHS) | X | 292 7688 | 1801 | 1.7 | 1000 | 286%
¥ | 174 7110 _| 1428 100.0
- Z | 198 7280 | 1694 100.0
E;ﬁa' COMAZIND (1xRTT, RCT) X [ 602 8980 | 2280 | 000 | 1500 | :5.6%
Y | a7 7832 | 16.89 150.0
Z | 233 7aA07 | 1764 [ 1500 |
10042- | 1554/ 15-136 FOD (TONAFOM, PUd- X | &7 TT.02 | 1524 | 7.78 | 500 | z9.6%
CAB DOPSK. Halfrats)
— o ¥ _f.11 7872 | 1568 50.0
Z 22.33 891 %05 20,28 50.0
éﬁs. IS-BVEIATIA-553 FOD (FOMA, FM} X | 000 | 10989 | 154 | OO0 | 500 | £96%
b2 0.00 100035 | 0D.BB 150.0
Z | 000 w810 | D006 1500
10048- | DECT (TDD, TOMAFDM, GFSK, Full X | 574 TI68 | 1547 | 1380 | 250 | 206 %
CAA | Slob, 24)
¥ | 5oz 7167 | 1552 250
{ z [¥FF] 76,66 18.10 250
X
¥
Fi
x
¥
z
®

.06 7470 | 1555 | 400
899 B0AT | 1832 a0
Emm UMTE-TOD (TO-SCOMA, 1.28 Meps) 1071 | B508 | 2186 | 903 | 500 | =z98%
760_| 7988 | 1620 50.0
- 1152 | B751 | 2315 50.0
10058 | EDGE-FOD (TOMA, 8PSK, TH 0-1-2-3) 466 7T.08 | 2455 | G655 | 1000 | 96%
DAC
¥ | a2 7248 | s248 100.0
Z | a70 Te54 | 2434 100.0
10059- | IEEE B02.110 WiFi 2.4 GHz (D555, 2 % | 127 66,34 704 | 061 | 1100 | £BE%
CAB Mbgs}
¥ | 120 6528 | 16.13 110.0
{ Z | 122 84083 | 16.00 110.0
10060- |EEE BOZ. 11 WiFi 2.4 GHr (D555, 55 X 10000 134 54 36,30 1.30 110.0 +08%
CAB Mbps)
¥ | 648 8776 | 26.01 110.0
Z | 912 | 10170 | 27.02 1100
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10061- | |[EEE 802.11b WiFi 2.4 GHz (D553, 1 X 327 a2 22.599 2.04 10,0 t06%
| CAB Mbops)
Y 212 7546 19.85 110.0
i 2 256 T7.70 21.00 110.0
10DEZ- IEEE BO2.11am WiFi 5 GHz (OFDM, B X 4.72 66,84 18.75 [ ] 100.0 0.6 %
CAB Mbps)
Y 451 66,87 16.56 100.0
) Z | a1t GBS | 16.50 100.0
10063~ IEEE BOZ2.11ah WiFi 5 GHz (OFDM, © X 472 68 B9 16881 or2 100.0 £06%
CAB Mbps)
¥ 4.51 88.92 16.64 100.0
. Z 4.77 [N 1664 100.0
10064- IEEE BOZ.11ah WiFi 5 GHz (OFDM, 12 X 5.0 67.13 17.00 [{E:T] 100.0 + 06 %
CAB Mitrgrs) — -
i 475 &7.08 16.80 1000
F 5.09 6692 | 1687 100.0
10065 IEEE 802 11amh WiFi 5 GHz (OFDM, 18 | X 4. BB [T 17.05 1.21 100.0 +86%
CaAB Mbps)
i 4.61 B85 B9 16.83 100.0
Z | 4o 6678 | 1643 100.0
10066- IEEE 802.11aMm WiFi 5 GHz (QFDM, 24 x 48T 6694 17.16 146 100.0 86 %
| CAB | Mibps)
Y 4.61 6683 1683 100.0
Z 4 G5 &6.78 17.07 100.0
10067 - |EEE 802 11amh WiF| 5 GHz (OFDM, 36 X 514 &67.02 17.52 204 1000 +0.6%
| CAB Mbps)
Y 4 8% &7.07 17,35 100.0
| Z 523 66 B4 17.44 100.0
100G8- IEEE 802.11aM \WiFi1 § GHz (OFDM, 48 x 518 67.05 17.70 2.55 1000 08 %
| CAB Mbps)
¥ 4.9 65,93 17 46 100.0
. Z | s28 6697 | 17.67 W00
100E5- IEEE 802 11aM WiFi 5 GHz (OFDM, 54 x 525 67.02 17.87 267 1000 | £56%
CAB M)
Y 4,98 66.95 17.63 100.0
Fi 535 6602 | 1784 100.0
10071- IEEE BO02.11g WiFi 2.4 GHz X 4.85 6869 17.38 199 100.0 £06%
CAB (DSSSIOFDM, 9 Mbps)
Y 477 BE.TT 17.24 100.0
— Fd 502 66.50 17.28 1000
1p07T2- IEEE B0Z.11g WiFi 2.4 GHz x 482 66,98 17.55 230 100.0 t0E%
CAR (DSSSIOFDM, 12 Mbps)
A 472 B6.97 1738 wnon
Z 5.00 &6, 83 17,47 100.0
10073- IEEE 802 11g WiFi 2.4 GH: X 497 G7.08 1781 283 1000 | 296%
CAB (DESSIOFDM, 18 Mbps)
Y 4.78 67,11 17 .66 100.0
£ 5.05 8683 | 1775 100.0
10074- IEEE B02.11g WiFi 2.4 GHz ¥ 4.94 65,83 7.0 330 100.0 £ 9.6 %
CAB (DSSSIOFDM, 24 Mops)
ko W |48 BT.05 | 17.78 100.0
£ 5.02 BE.80 17.87 100.0
100TE- IEEE 802.11g WiF| 24 GHz x 408 B7.05 18.20 EV-F] 0.0 £ 6.6 %
CAB (DSSS/IOFDM, 36 Mbps)
k3 481 &7.05 17.90 B0.0
Fi 507 &6.98 18.20 890.0
1007TE- IEEE BO2.11g WiFi 2.4 GHz X 4,94 66,81 18,328 415 80.0 8.6 %
CAR (DSSEOFDM, 48 Mbps)
¥ i85 66,53 18,15 90.0
[z 506 66,60 | 1B.27 80.0
10077- IEEE B02.11g WiF| 2.4 GHz | X 5.00 66 BB 18.37 4,30 890.0 +98 %
caB (DSSS/OFDM. 54 Mips)
v 4 88 67.03 18.268 S0.0
Z 5.08 B6.74 18.35 o0 .0
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10081- | COMAZOU0 (1RTT, RC3) X | 172 T6B0 | 1807 | 000 | 1500 | 2958%
CAR
¥ | 080 6837 | 1261 150.0
Fi 1.03 B68.21 14 40 150.0
10082- | 15-54 1 1S-136 FDD (TOMAFDM, PU4- X | 076 | 6000 | 446 | 477 | BOO | :06%
CAB DOPSK, Fullrats)]
¥ | 048 | 5753 | 288 B0.0 |
Z| 079 | soo0 | ave B0.0
émgu- GPR5-FDD (TOMA, GMSK, TH 0-4) X | 4788 | G874 | 2104 | 656 | 60O | :06%
4
¥ | sa02 | 10187 | 21493 GO0
Z | 10000 | 11000 | 2471 600
mr- UMTS-FDO (HSDPA) x| 2w TOF6 | 1769 | 000 | 1500 | £96%
¥ | 203 7057 | 1665 50.0
2] 162 | BafE | 1828 50.0
éﬂaﬁ UMTS-FDO (HSUPA, Subtest 2 x| 210 7077 | 1769 | 000 500 | t96%
¥ | 168 T0.52 150.0 |
L Z | 189 | é814 1m0 |
E&nﬂm- EDGE-FOD (TOMA, BFSKE. TN 0-4) X | 10es | 4B5 958 0 | t8E%
¥ | 6711 8374 | 2ABa4 | 600
1 Z | 1038 | 0329 | 3268 | 6B0.0
10100- | LTE-FDD (SC-FOMA. 100% RB, 20 x| 358 7288 | 1822 | OO0 | 1500 | £986%
CAC MHz, OPSK) ]
¥ | 318 7133 | 1743 150.0
Fi 334 71.06 177 150.0
10101 | LTE-FDD [SC-FOMA. 100% RB. 20 X | 342 | 6862 | 1679 | 0DD | 1500 | :9E5%
CAC MHz. 16-0AM)
¥ 3.19 67,96 16,37 160.0
Z | 337 | erss | 1625 150.0
10102- | LTE-FDD (SC-DMA, 100% RB, 20 X | a5 6851 | 1683 | 000 | 1500 | =96%
CaC MHz, B4-0AK)
¥ | 328 | ero7 | 1647 150.0
Z | 347 8777 | 1632 150.0
10103- | LTE-TDD (5C-FOMA, 100% RB, 20 x| e T4ES | 1989 | 308 | 650 | *O96%
CAL MHz, QPSK)
| ¥ | 541 TAE1 B.42 650
I Z | &5o T3.84 5.50 650
10104- | LTE-TOD (SC-FOMA. 100% RB, 20 x| & 7336 | 2012 | 388 | 650 | *96%
CAC MHz, 16-0AM)
¥ | 662 7187 | 18.38 5.0
Z| B2 7302 _| 2002 B5.0
10105- | LTE-TDD (SC-FOMA, 100% RB, 20 x| 580 7192 | 1678 | 388 | BS0 | z0E%
| cAC MHz B4-0AM) 1
¥ | 532 7087 | 18.28 E50
Z 576 731 19.54 B5.0
10108- | LTE-FDO (SC-FOMA, T00% RB, 10 X | 312 7213 | 1830 | 000 | 1500 | :06%
CAD MHz OPSK] {
| | ¥ | 274 TOED | 1744 180.0
l Z | 2@ 7026 | 17.01 1500
10109- | LTE-FOD (SC-FOMA, 100% RS, 10 x| 308 G867 | 1882 | 000 | 1500 | 86%
CAD | MHz, 16-QAM)
] ¥ | 284 G814 | 1634 150.0
Z | 3m 6771 | 16.20 150.0
10110 | LTE-FDD (SC-FDMA. 100% RB.5 MHz. | X | 257 TI53 | 1793 | 000 | 1500 | £8.6%
CAD OPSK) !
¥ | 273 7034 | 17.08 150.0
Z | 240 | en37 | 1668 150.0
10711- | LTE-FDD (SC-FOMA_100% RB, 6 MHz, | X | 289 TON8 | 1749 | 000 | 1500 | =96% |
CAD 16-CAM)
Y| 288 | 7007 | w697 1500 |
Z | 278 | 8857 | 1657 150.0
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10112- [ LTE-FDD {SC-FDMA, 100% RB, 10 X | 320 E856 | 1682 | 000 | 1500 | =0
| cAD MHz, B4-QAM) il
¥ | za7 BB19 | 1641 1500
2N Z 1 318 6765 | 18.23 150.0
10113- | LTE-FDD (SC-FOMA, 100% RB. 5WHz, | X | 3.03 TOM8 | 1754 | 000 | 1500 | =06 %
CAD B4-0AM)
Y | 284 7033 | 17.08 150.0
] FRFET B8E0 | 16.67 150.0
10114- | IEEE B0Z.11n (HT Greenfioid, 13.5 x| 52 6755 | 1682 | 000 | 1500 | =96%
CAB Mbps, BPSK)
Y | 501 B738 | 1589 150.0
Z | 523 6722 | 1857 | 1500
10115 IEEE B02.11n {HT Groenbeld, B1 Mops, x 5.51 6767 16.88 0.0 1500 | +686%
CaB 16-QAM)
¥ 74 6743 | 1871 200
Z 55 6753 | 16.73 50.0
10116- | IEEE 802.11n (HT Greenfield, 135 Mbps, | X 32 6777 | 1686 | 000 | 1500 | :06%
| CAB B4-CAM)
¥ | 508 6756 | 16.71 150.0
| Z | 535 | Br48 | 1663 1500 |
W0117- | 1EEE BOZ 11n (HT Mized, 13.5 Mops, X | 518 5741 | 1677 | 000 | 1500 | 06 %
CAB BFSK)
¥ i ar.31 16 87 150.0
Z | 522 67.16_| 16.56 150.0
10118- | IEEE BOZ.11n (HT Moed, 81 Mbps_ 18- | X | 5.60 6700 | 17.00 | 000 | 1500 | =96%
CAB QAM)
¥ 33 6765 | 16h2 150.0
z A G771 | 1683 1500
10118 | [EEE BOZ.11n (HT Mixed, 135 Mbps, 64- | X z8 B7.71 | 1684 | D00 | 1500 | :96%
CAB | oty
¥ | 508 6757 | 16.02 150.0
- Z | 5% 6741 | 1661 150.0
10140- | LTE-FDD (SC-FDMA, 100% RB, 15 % | 355 6850 | 1674 | D00 | 1500 | 296%
CAC MHz, 16-0AM)
¥ | aal 6700 | 1638 150.0
Z 62 67.78_| 16.24 150.0 =]
10141- | LTE-FDD (SC-FOMA, 100% RB, 15 x| 387 8855 | 168 | 000 | 1500 | z9.6%
CAC MHz. E4-CAM) |
Y | 344 BA16_| 1658 150.0
Z | 364 G783 | 1639 150.0
10142- | LTE-FOD (SC-FOMA, 100% RB, 3MHz, | X | 243 723 | 17%9 | 000 | 1500 | :96%
CAD QPSK) |
Y | 205 7087 | 1670 150.0
Z | 218 6048 | 1652 150.0
10143- | LTE-FDD (SC-FDMA 1D0% RB, 3MHz, | X | 202 7189 | 17.70 | 000 | 1500 | z96%
CAD 16-0AM)
Y | 264 71.51 16.48 150.0
Z | 268 6045 | 1650 150.0
10144 | LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 252 BBEA | 1563 | 000 | 1500 | +06%
CAD Bis-CAM)
¥ | o8 67.10_| 13.81 150.0
2] 243 | 6721 | 1404 150.0
10145- | LTE-FDD (SC-FDMA, 100% RB, 14 X | 179 7069 | 15.02 | 000 | 1500 | £96%
CAD MHz, QPSK)
¥ | 0B84 6238 | B.BO 150.0
Z | 152 G749 | 1383 150.0
10146- | LTE-FDD (SC-FDOMA, 100% RB, 1.4 % | 238 6314 | 13.14 | Q00 | 150.0 | 0.6 %
CAD MHz, 16-0AM)
¥ |06 60.08 | a3 150.0
Z | 2az BEEA | 1344 150.0
10147- | LTE-FDD (SC-FOMA, 100% RB. 14 X | aar 7336 | 1507 | 000 | 1500 | =98 %
CAD MHz. 64-0AM) = | N
¥ | 0o5 6040 | 659 150.0
Fd 2.99 T1.458 14 85 1500
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10149~ | LTE-FDD (SC-FDMA, 50% RB. 20MHz, | X [ 370 6375 | 1687 | 000 | 1500 | 298%
CAC 16-0uAM)
Y | 288 | es32 | 1840 150.0
_ _ Z ] 305 67.77 | 16.24 150.0
10150- | LTE-FDD (SC-FOMA, 50% RE. 20MHz, | X | 33 GBE3 | 1687 | 000 | 1500 | 2D06%
CALC B4-CHAM)
¥ | 298 BB.27 | 1648 150.0
Z1 3a7 67.70 | 1637 150.0
10151- | LTE-TDD {SC-FOMA, 50% RB, 20MHz, | X | 646 7735 | 2088 | 398 650 | z86%
CAC aPSK)
¥ | 560 7590 | 20.35 £5.0
- Z | 628 7632 | 2062 65.0
10152~ | LTE-TDD (SC-FOMA. 50% RB.20MHz. | X | &73 7325 | 1078 | 3098 | G650 | :8E%
CAC 16-0AM)
¥ | &01 7162 | 1870 6510
Z] 877 7285 | 181 [
10153- | LTE-TDD (SC-FDMA.50% RB.20MHz. | X | 609 7419 | 2056 | 388 | 650 +38%
cac B4-0AM) |
¥ | 541 7285 | 18.73 65.0
Z 805 | 7as0 | 2043 | | 850 |
10154- | LTE-FDD [SC-FOMA_50% RB. 10MHz, | X | 265 7214 | 1827 | 000 | 1500 | t98%
CAD QPSK) . _
Y | 229 TOES | 17.40 150.0
] Z | 248 B985 | 16.99 |_150.0
10155- | LTE-FOD {SC-FOMA, 50% RB, 10 MHz, 4 289 T0.19 17.50 0.00 | 1500 +£0.6%
CAD 16-0AM]
Y 2.69 70.22 17 I:E 150.0
4 278 88.53 16.58 1500
10166- | LTE-FDD (SC-FOMA, 50% RB, 5 MHz. x| 237 7331 | 18 | o000 | 1500 | 296%
CAD CPSK)
¥ | 182 7124 | 1838 150.0
o Z | 2086 6882 | 1651 150.0
10157- | LTE-FDD [SC-FDMA, 50% RB, § MHz, X | 247 7096 | 1812 | 00D | 1500 | 286%
CAD 16-0AM)
Y| 19 6770 | 1368 150.0
F4 2.29 6,01 1516 15000
10158- | LTE-FDO {SC-FDMA 50% RE, 10MHz | X | 3M 7028 | 1750 | 000 | 1500 | *086%
| CAD | B4OAM)
¥ 2.85 TO45 | 1718 1500
______ 1 Z ] 2m BAES | 1671 150.0
10158- | LTE-FDD (SC-FOMA, 50% RB, 5MHz, | X | 283 T0B1 | 1647 | OO0 | 1500 | +96%
CAD B4-QAM)
Y | 204 BA1E | 1305 150.0
Z | 241 BEET | 1547 150.0
10160- | LTE-FOD (SC-FOMA, 50% RB, 15MHz. | X | 3.03 7064 | 17.63 | 000 | 1500 | +96%
cat CPSK) _
¥ | 278 70.03 716 150.0
Z | 280 6911 B.71 1600
10161- | LTE-FOD (SC-FOMA, SO% RE. 15MHz, | X | 31 BB.64 BEB4 | DOO | 1500 | *96%
cAC 16-04M)
Y | 288 | BB3Z | 1637 1500
Z ] 308 GTEl | 1632 150.0
10162- | LTE-FDD (SC-FOMA, 50% RB. 15MHz, | X | 322 GBT4 | 1682 | 000 | 1500 | :956%
CAC B4-ChAM)
¥ | 299 GBEGE | 1652 150,10
fu=— £z 317 6772 | 1630 150.0
101686- | LTE-FDD {SC-FOMA, 50% RB, 14 MHz. | X | 3564 7034 | 1974 [ A0 1500 | £96%
CAD OPSK)
¥ | 305 6344 | 1870 150.0
_ - Z | 368 69.56 | 19.18 150.0 Ml
10167- | LTE-FDD (SC-FOMA, 50% RE, 14MHz, | X | 463 717 [ 2055 | 301 | 1500 | t96%
CAD 16-CAM) |
Y a50 7097 | 18.02 | 1500
Z 463 7290 19,85 [ 1500
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10168- | LTE-FDD (SC-FOMA, 50% RB, 1.4 ;
i &l JI1 MHz, | X 5.30 7709 | 2215 | am 1500 | 298%
Y | 4 7404 | 083 150.0
woTe T CTE 0 EET O e i E15 7521 | 21.18 1500
L 20 MHz, ER EY] 7025 | 1982 | 3 1500 | +96%
¥ | 242 6658 | 17.88 150.0
e CTEFOO SCFONAT IS Zz 311 59.85 19.42 150.0
. 20 MMz, X | 468 7
ol T80 928 | 2335 | 3o 1500 | 296%
¥ 3.00 71.89 20,26 150.0
i 464 7751 | 2238 150.0
10171- | LTE-FOO (SC-FOMA, 1 RB, 20 MHz, F3 355 73,36 886 | 301 1500 | £96%
AMC E4-01AM])
¥ | 248 6770 | 17.18 150.0
Z | 365 7251 1924 150.0
10172- LTE-TDD (SC-FOMA, 1 RE, 20 MHz, x 73 BBEI | 2700 6.02 65.0 06 %
CAC OFEK)
¥ | 353 7882 | 9315 B5.0
s 7.08 B5.46 | 2622 5.0
10173 LTE-TDD (SC-FOMA, 1 RE, 20 MHz, X | 1726 9935 | 2820 | BOZ B50 | +96%
CAC 16-QAM)
¥ | 488 BO.DS | 2181 B5.0
Z [ 1479 | G581 | 2720 B5.0
10174- | LTE-TDD (SC-FDMA, 1 RE, 20 MHz, ¥ | 10,30 B953 | 2459 | 602 G650 | t96%
CAC B4-0AM)
Y | 309 7234 | 1842 B5.0
Z | 8g4 8573 | 2383 B5.0
10175 | LTE-FDD (SC-FOMA, 1 RB, 10 MHZ x| 298 6988 | 1954 | 30 1500 | t06%
CAD QPSK) 25
¥ | 238 B6.31 17,62 150.0
Z 3.07 6960 | 18.15 150.0
10176 LTE-FOD [SC-FOMA, 1 RB, 10 MHz, X | 489 79.31 | 2340 | 3o 1500 | £96%
CAD 16-CIAM) |
¥ | 301 | 7182 | 027 150.0
Z | 4 7760 | 238 150.0 =
10177- | LTE-FDD (SC-FOMA, 1 RE, 5 MHz, x| 298 TO06 | 1985 | am 1500 | £96%
CAF QPSK)
¥ | 241 86,43 | 17.70 150.0
o Z | 310 976 | 19.26 150.0
10178- | LTE-FDD (SC-FOMA_ 1 RB, 5 MHz, 18- | % | 461 7898 | 2323 | 300 | 1500 | 296%
CAD i
¥ | 298 71.75 | 20.17 150.0
_ Z 458 7727 | 22.22 150.0
10179- | LTE-FDD (SC-FDOMA, 1 RB, 10 MHz. X | 406 7615 | 2147 | a0 1500 | #96%
CAD Ba-CAM)
¥ 2.60 6963 | 18.56 150.0
| . F.d 4 03 74 85 20 64 150.0
10180- | LTE-FDD (SC-FDMA, 1 RB_ 5 MHZ, 64- | X 354 73.25 | 19.80 | a0 1500 | £96%
CAD QM)
P Ld 245 67 .66 1716 1500
. Fd 3 64 7241 19.18 150.0
10181- | LTE-FDD (SC-FOMA, 1 RB. 15 MHz, X | 298 7004 | 1964 | 30 1500 | £96%
CAC OFSK)
¥ Z.40 6541 17.68 150.0
= | Z a08 69.76_| 1025 150.0
10182- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, x 460 7883 | 2322 | 301 1500 | +06%
CAC 16-C2AM)
i 768 7172 | 2016 150.0
Fid 4.57 7724 | 2220 150.0
10183 LTE-FDD (SC-FOMA, 1 RB, 15 MMz * 3.53 7322 | 1978 | ano 1500 | t86%
| AAR | B3-0AM) | T el
| ¥ 245 6764 17.14 150.0
| z 3.63 72.39 18,17 150.0
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366 Tim 20.18 am 150.0 +96%
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10183- | LTE-FDD (SC-FOMA, 1 RE, 3 MHz, X | 288 | 7008 | 1966 | 301 | 1500 | t86%
CAD oPSK)
Y | 741 | 6645 | 1772 | 150.0
Z | _3u | BAA0 | 1827 150.0 —
10185~ | LTE-FDD (SC-FDMA, 1 RB, 3WHz, 16- | X | 463 | 7903 | 2327 | 301 | 1500 | 298
CAD Qnm)
Y | 289 | TiB0 | 2020 50.0
Z | a50 | 7933 | 7275 50.0
10186- | LTE-FOD (SC-FOMA, 1 RB, 3MHz, B4- | X | 055 | 7331 | 1983 | 301 | 1500 | +96%
AAD QAM) .
¥ | 9aB | 670 | 17.17 1500
Z| 365 | 7248 | 1821 150.0
10187- | LTE-FOD (SC-FOMA. 1 RB. 1.4 MHz. X | 300 | 70.15 | 19.73 | 301 | 1500 | 96%
CAD oesy | 1 I e
¥ | 242 | BBE3 | 1780 150.0
Z | 311 | 6985 | 1933 150.0
"
Y
z
X

10188 LTE-FOD (SC-FOMA, 1 RB, 1.4 MHz,
E4-0IAM]}

¥ 251 68.08 17.45 150.0
Z| ars 7299 | 1853 150.0
10183- | IEEE BDZ.11n (HT Greenfield. 6.5 Mbps, | & | 4.1 B700 | 1657 | D00 | 1500 | :96%
cAR BPSK)
¥ | adl E710 | 1642 150.0
Z | 4B | BeE3 | 1632 150.0
10184- [ [EEE 802.11n (HT Groenfickd, 39 Mbps. | X | 478 | B732 | 1669 | 000 | 1500 | t86%
| CAB 16-CAM)
Y | 455 | sraz | 1695 150.0
Z | 487 | e6oa | 1644 150.0
10185. | IEEE B0Z.11n (H] Groenfield, 65 Mbps, | X | 483 | 6735 | 1670 | 000 | 1500 | £8.6%
CAB B4-CHAM)
¥ | 488 | &733 | 1656 150.0
Z | asy B700 | 1645 | 1500
10186~ | IEEE BOZ.11n (HT Mixed, 6.5 Mbps, x| am 6707 | 1658 | 000 | 1500 | *98%
CAB BPSK)
¥ | 439 | &700 | 1641 150.0
Z | 465 | 6672 | 1635 150.0
10197- | [EEE B0Z.11n [HT Mixed, 33 Mbps, 18- | X | 480 6734 | 1670 | 000 | 1500 | £85%
CAB QAM)
¥ | 456 G732 | 1855 | 150.0
Z | as4 B7.00 | 1645 150.0
10168- IEEE BO2.11n (HT Mixed, 65 Mbps, 54- X & B3 67 AT 1871 0.0 150.0 +06%
CAR CAM) e
Y | 458 6733 | 1658 150.0
— Z | 487 | 6702 | 1648 150.0
10219- | IEEE 80Z.11n [HT Mixed, 7.2 Mops, X | 457 [ 6710 [ 1656 | 000 | 1500 | #98%
cAB BPSK)
L - _| ¥ [ 435 | 6714 | 1639 150.0
Z | 480 [ e673 | 1632 150.0
10220- | JEEE 802.11n (HT Mixed, 43.3 Mbps, 16- | X | 478 | 6731 | 1669 | 000 | 1500 | £8.6%
CAB QAM) |
| s 4,55 67.28 16.54 150.0
2| ana 6608 | 16.45 150.0
10221- | IEEE BOZ 11n (HT Mixed, 722 Mbps, 84- | X | 483 | 6728 | 1660 | 000 | 1500 | £8.6%
CAB QAM)
¥ 458 6727 16.55 150.0
Z | 48 66085 | 16,45 150.0
10222 | IEEE BOZ 11n (HT Mixed, 15 Mops, x| 58 G742 | V677 | OO0 | 1500 | 596 %
CAB BPSK)
¥ | asr 6730 | 1666 150.0
Z | 519 | Br1a | 1658 150.0
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10223- | IEEE B02.11n (HT Mixed, 50 Mbps, 16- b 546 | E7.60 | 1687 | 000 1500 | +656%
CAB QAM) |
] ¥ 5.22 6747 | 1675 150.0
! F 552 6740 | 1669 150.0
10224- | IEEE BOZ.11n (HT Mixed, 150 Mogs, 64- | X 520 6754 | 1675 | 000 | 1500 | :98%
CAB QAMY
¥ | &0 G742 | 1665 150.0
Z 524 G728 | 1654 160.0
32525- UMTS-FDD (HEPA+) x| 254 6712 | 1817 | 000 | 1500 | z9.6%
Y 272 6697 | 1545 150.0
Fi 2582 GE28 | 1570 150.0
10226- | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHZ. X [ 1916 | 1031 | 2888 | 6.OZ 650 | *+96%
CAA 16-CIAM]}
¥ | 518 1108 | 2237 65.0 ¥
Z | 1599 708 | #7176 65.0
10227- | LTE-TOD (SC-FOMA. 1 RB. 1.4 MHz, X | 1578 96.20 | 2665 | BOZ 650 | t96%
| CAA E4-0AM)
¥ | 468 7062 | 21.19 650
2 | 1345 | 6261 | 2574 5.0
10228. | LTE-TDD (SC-FOMA, 1 RB, 14 MHz X | 1012 8485 | 2017 | 602 650 | £96%
CAA QPSK)
Y | 404 TEE3 | 7330 B5.0
Z | 875 G273 | 2843 B5.0
10220- | LTE-TDD (SC-FOMA, 1 RB, 3MHz. 16- | X | 1742 946 | 28.25 | GOZ 650 | £96%
ChB QAN -
¥ | 483 B018 | 2185 65.0
_ Z | 1480 B572 | 2725 650
10230 | LTE-TDD (SC-FDMA. 1 RB, 3MHE, 64- | X | 1445 9467 | 26.11 | B.OZ B50 | 96 %
CAB QAM)
¥ | a7a 7874 | 2079 65.0
o Z | 1281 9145 | 2500 B5.0
10231- | LTE-TDD (SC-FDMA_ 1 RB, 3 MHZ X | 887 W67 | 2870 | 602 B50 | £96%
CAB | OPSK)
¥ | a8t 7783 | 2204 B5.0
Z | 831 81.76 | 28.03 65.0
10232- [ LTE-TDD (SC-FOMA. 1 RB. 5 MHZ, 16- | X | 17.39 9948 | 2824 | BOZ B50 | 96 %
CAC QAM)
¥ |48z BO.16 | 2105 B5.0
Z | 1488 B571 | 214 5.0
10233- | LTE-TDD [SC-FOMA, 1RB, EMHz, B4- | X | 1442 | D465 | 2890 | BO2Z 650 | £96%
CAC QAM)
Y | 472 TBI1_| 2078 B5.0
" F 12.59 01,44 2529 65.0
10234- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, x| an 9256 | 2621 | GOZ B50 | £9.6%
| CAC QPFSK) o
¥ 3.80 7734 | 2258 65.0
2| 893 9080 | 2759 65.0
10235- | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, X | 1743 9954 | 2826 | BOZ 650 | z968%
| cAC 16-0AM)
¥ | 482 BO18 | 21.56 B5.0
Zz 14,90 95.75 27.26 65.0
10236- | LTE-TDD (SC-FDMA_ 1 RB. 10 MHz, X | Bl | 9484 | 2615 | 602 B50 [ £86%
 CAC 64-0AM)
¥ 476 7EEZ | 2081 B65.0
Z | 1274 0160 | 2534 65.0
10237- LTE-TDD (SC-FDMA, 1 RBE, 10 MHz, ¥ | 060 €77 | 2873 | 602 650 | +0.6%
CAC QPSK)
| W 3.90 7704 | 2205 65.0
Z | 834 01684 | 7806 65.0
10238- | LTE-TDO (SC-FDMA, 1 RE, 15 MHz. x| 1735 9945 | 28.23 | 602 650 | £96%
CAC 16-0AM) e s
¥ | 4@ B0.14_ | 2194 | 650
Z | 1484 9568 | 2723 | 650
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1023%- | LTE-TDD {5C-FOMA, 1 RE, 15 MHz, X | 1438 | 9462 | 2008 | GOZ | 650 | +0B%
CAC | B4-0AM)
¥ | 4am TAEE | 2077 65.0
e . Z | 1256 | 9142 | 2528 65.0
10240- | LTE-TDD (SC-FOMA, 1 RB, 15 MHz. x| 956 8371 | 2871 | BOZ | 650 | z096%
CAC CPSK)
¥ | 389 7792 | 224 65.0
P Z] om0 G178 | 2604 850 i
10241- | LTE-TDD (SC-FDMA 50% RB, 14 MHz | X | 7.84 BOEY | 2453 | 698 | 6850 | 98%
CAA 1E-C3AM)
¥ | 624 77.78 | 23.48 850
| Z 7.86 7873 24.64 650
10242- | LTE-TOD (SC-FOMA 50% RB. 14MHz | X | 655 TET | 2380 | 606 | 650 | 296%
CAA | B4-0AM)
Y| 572 7807 | 22.67 65,0
N Z | 882 7698 | 2338 | 65.0
10243- | LTE-TDD (SC-FOMA. 50% RB, TAMHz, | X | 560 T455 | 2314 | 698 | 650 | 296%
CAA QPSK)
¥ | 488 7314 | 2225 65.0
e e Z| Eod 7i69 | 2280 65.0
10244- | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X | 514 132z | w01 | 3ea 650 | :96%
cAB 16-CUAM)
Y | an BE5Z | 1240 | 650
Z | 547 7366 | 1789 | 850
10245- [ LTE-TDD (SC-FDOMA 50% RB, 3MHz, | X | 505 7270 | 1873 | 388 BS0 | =zD6%
CAB B4-0AM)
¥ | 308 6.1 1219 BEO
Z | 542 7350 1767 _| BE.0
10246- | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, X | 505 7E.38 1868 | 368 B50 | z96%
CAR QPSK)
¥ | 518 GI.66 | 14.78 BEO
Z | 507 TE.25 | 15.10 650
10247- | LTE-TDD (SCFDMA. 50% RE, § MHz, X | 481 7281 | 7790 | 188 B50 | z96%
CAC 16-0AM)
¥ [ 370 6824 | 1517 B5.0
e Z | 489 7275 | 18.30 B5.0
10248- | LTE-TDD (SC-FDMA 50% RB, 5MHz, | X | 482 7235 | 17.72 | 398 | 650 | to6%
CAC B4-0AM)
| ¥ | 388 B8BTS | 1484 65.0
| I Z| 485 7240 | 1813 [ 850 |
10248 | LTE-TDO (SC-FOMA, 50% RB. 5MHz, | X | 627 7885 | 2089 | 368 650 | t9B%
CAC QPSK)
Y| 45 7531 | 8.3 850
= zZ| 583 TE67 | 20.82 850
10250- | LTE-TDD (SC-FOMA, 50% RB. 10MHz, | X | 575 7546 | 2069 | 298 650 | z98%
CAC 16-0AM)
¥ | a6y 7370 | 19.42 850
Z | E69 7475 | 2056 650
10251- | LTE-TDD (SC-FDMA, 50% RE, 10MHz, | X | 551 7348 | 1950 | 398 650 [ 296%
CAC B4-0AM)
¥ | 467 7144 | 1801 85.0
| 2 | 554 7305 | 1951 650
10252- | LTE-TDD (SC-FOMA, 50% RB, 10MHz, | % | 6561 ™e7 | 2187 | 398 | 650 | 296%
Cac | GPSK)
| Y | 545 7768 | 2078 650
Z | B35 745 | 2150 B5.0
10253~ | LTE-TOD (5C-FOMA, 50% RB. 15MHz. | X | 560 7271 | 1854 | 368 650 | +B6%
| CAC 16-CIAM)
¥ | 485 7178 | 1853 650
I Z | 583 72.3 19.49 65.0
10254- | LTE-TDD (SC-FDMA 50% RB,15MHz. | X | 585 7380 | 2024 | 398 650 | t96%
CALC 64-0AM)
¥ | 529 7233 | 1033 65.0
Z[ 595 7310 | 7014 BS.0
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10255- | LTE-TDD (SC-FDMA, 50% RB, 15 MHZ, 617 76.74 | 2087 | 3 650 | =0
T i 58 ; 206 %
538 7537 | 2026 B5.0
- B.01 7502 | 2062 5.0
10256- | LTE-TDD (SC-FOMA, 100% RB, 1.4 387 6204 | 1408 | 388 | 650 | z96%
| G MHz, 16-CAM)
! 73z Gag0 | 948 5.0
] 441 TO.75 15.53 B5.0
10257- | LTE-TOD (SC-FOMA, 100% BB, 14 380 G4 | 1273 | 3898 | 650 | =86%
CAA MHz. B4-0AM)
231 6281 | 824 850
436 7024 | 1592 5.0

10258- LTE-TOD (SC-FDMA, 100% RB, 14 372 7157 15.81 R ET] 65.0 +96%

CAR MHz. OPSK]

225 6517 | 11.33 850
o 4.07 7275 | 16.93 65.0
10253- | LTE-TOD {SC-FOMA, 100% RB, 3 MHz, 518 TIB4 | 1885 | 308 | 850 | z96%

CAB 16-CIAM)

419 | 7089 | 16.76 65.0
521 7350 | 1992 | 65.0
522 | 7359 | 1885 | 388 | 650 | =896%

10260- | LTE-TDD [SC-FDMA, 100% RB, 3 Mz,
| CAB | 64-0AM)

422 | 7075 | 1664 B5.0
= 527 | 7aaz | 19.08 | 850
10261- | LTE-TDO (SC-FOMA, 100% RB, 3 MHz, 608 | 7915 | 2111 | 388 | 650 | 66%
cAg QPSK)
474 | 7573 | 1009 B5.0
581 | 7788 | 2088 B5.0

10262+ LTE-TDD (SC-FDMA, 100% RB, 5 MHz. 5T4 7541 2065 .94 650 +868%

CAC 16-0AM]

485 | 7361 | 1838 B850
568 | 7471 | 2053 65.0
10263- | LTE-TDD [SC-FOMA, 100% RS, 5 MHZ. 550 | 7345 | 1850 | 388 | 650 | 56%
| CAC B4-C0AM)
I a66_| 714z | 800 65.0
. 551 | 7303 | 1850 B5.0
W2B4- | LTIE-TDD (SC-FOMA, 100% R, 5 MHz, BEES | 7878 | 2187 | 398 | 650 | z98%
CAC OPSK)
E39 | 7747 | 206m 65.0
il 621 7830 | 2142 650
10265- | LTE-TOD (SC-FOMA, 100% RE. 10 573 | 73 | 1878 | 398 | 650 | t96%
CAC MHz, 16-0AM)
501 | 7163 | 1880 65.0
577 | 7269 | 1802 65.0 ]

10268 LTE-TDD (SC-FOMA, 100% RB. 10 608 T4.98 20,55 3.98 B850 96 %

CAC MHz, B4-0AM)

L] e I e 4 T B ) I3 ) O ¥ (] R :-;in-c Ul I L B ] I 1] B4 R T4 B T T 0 V3 (0] B (3T N WS vl T P

541 7284_| 1972 B5.0
B05 | 78 | 2042 B5.0
10267- | LTE-TOD (SC-FOMA, 100% RB, 10 645 | 7731 | 2006 | 398 | BS0 | +96%
cAC MHz, OPSK)
559 | 7586 | 2033 B50
S [ 637 | 71828 | 2080 65.0
W0268- | LTE-TOD (SC-FOMA, 100% RB, 15 635 | 7320 | 2018 | 308 | 650 | t06%
CAC MHz, 16-0AM)
570 | 7195 | 18.50 65.0
_ 639 | 7285 | 20.07 B5.0
10269- | LTE-TDD (SC-FOMA, 100% RB, 15 633 | 7280 | 2007 | 398 | 650 | =06 %
CAC MHz, £4-0AM
572 7168 | 1940 65.0
] B36 | 7ade | 1847 65.0
W0270- | LTE-TOD (SC-FOMA, 100% RB, 15 635 | T4B6 | 20.14 | 398 | 650 | =96%
cAC MHz. QPSK]
570 | 73@s | 1973 B5.0
628 | 7421 | 16.ed 5.0
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10274- | UMTS-FOD (HSUPA Sublesi 5, 3GPP | X | 275 67.77 | 1625 | OO0 | 1500 | z06%
CAB Retd 10
¥ | 260 G778 | 1663 160.0
— Z | 288 Bo62 | 1560 150.0
10275- | UMTS-FOU [HSUPA, Sublest 5, 3GPP | % | 1,98 7191 | 1801 | 000 | 1500 | 98 %
CAB Rolg 4)
¥ | 1.3 T0.34_| 1681 150.0
Z| 174 G878 | 16.28 150.0 |
;ﬁ?- PHS (OFSK) X | 229 6154 | 717 | 903 | 500 | z88%
¥ | 201 6053 | 6.08 |_50.0
— 12| 20 6258 | &.31 50.0
10278- | PHS (QPSK, BW BB4MHz. Rollol 0.5) X | 4.0% 6928 | 1375 | 003 | 500 | =96%
CAl
¥ | 307 6513 | 1079 50.0
Z | 804 7265 | 16,00 50.0
&m PHS (OPSK, BW BBAMHz, RoBioll 0.38) | X | 217 6058 | 1303 | D03 | 500 | =06%
T EEE] 6530 | 1093 50.0
..... £ ] 519 | 7286 | 1617 | S0.0
Eﬂ- COMAZ000, RC1, 5055, Full Rate % | 2.4 TR25 | 1888 | 000 | 1500 | =956%
¥ 5 Ba4B | 1313 150.0
z 7a 71.08 | 1572 150.0
mi- COMAZ000, RCA, 5055, Full Faie X 5] TGO3 | 17.75 | OO0 | 1500 | =96 %
¥ _|_0A7 6704 | 1240 150.0
Z | 100 B7.90 | 1424 150.0
E:J.?z- | COMAZODD, RC3, 5032, Full Rate X | 800 | 10077 | 2837 | 000 | 1500 | x06%
¥ | 422 B7B8_| 20065 150.0
z 1.40 7372 17.28 150.0
10283 | COMAZO00, RC3, S03, Full Rate X | 10000 | 14124 | 3883 | 000 | 1500 | 06%
AAB
¥ | 10000 | 13010 | 3123 150.0
Z | 238 E200 | 21.00 150.0
Lu;a- COMAZ000, RC1, S04, UBh Rate 250, | % | 7.80 BOGB | 2155 | 9403 | 500 | z98%
¥ | 1000 | B257 | 2080 50.0
I 7 | 748 8032 | 2207 50.0
10297- | LTE-FOD (SC-FOMA_50% RB, 20MHz, | X | 314 7227 | 1819 | 0.00 | 1500 | 206%
AAB QPSK)
¥ | 278 7005 | 1753 150.0
Z | 295 7096 | 17.07 150.0
10288- | LTE-FOD (SC-FOMA, 50% RB, 3 MHz, | X | 2.25 7356 | 1732 | 0.00 | 1500 | £66%
AAC OPSK)
¥ | 138 | Grr0 | 1310 11500
Z | 183 B9.36 | 1551 150.0
10265 | LTE-FOD (SC-FDMA. 50% RB, 3MHz, | % | 353 7403 | 1631 | 000 | 1500 | :96%
AAC 16-CIAM) |
= Y | 138 6342 | 656 150.0
Z | 308 7131 | 1550 150.0
10300- | LTE-FDD (GC-FOMA, 50% RB, 3MHz, | X | 214 G654 | 1222 | 000 | 1500 | t96%
AAC 64-0AM)
¥ | 1.43 B1.01 752 150.0
Z | 225 6635 | 1250 150.0
10301 | IEEE BOZ.160 WINAX (23:18, 5ms, X | 487 6528 | 1761 | 417 500 | £0.6%
Ly 10MHz, QPSR PUSC)
¥ | 428 6452 | 17.06 50.0
Z | 470 65.08 | 17.49 | s00
10302- | IEEE BOZ, 162 WilAX (2918, 5ms, X | 515 6592 | 1833 | 496 | 500 | z06%
AAA 10MHe, QPSK. PUSC. 3 CTRL symbols) . |
¥ | 488 6599 | 1708 | 50,0
Z | 529 G586 | 1839 | 50.0
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10303- | IEEE BOZ 16e WiMAX [31:15, 5ms, X | 489 6553 | 1816 | 496 | 500 | *06%
AAA 10MHz, B40AM, PUSC) |
Y | 468 6596 | 17.89 0.0
Z | 505 6552 | 18.18 20.0
10304 | IEEE B0Z. 168 WibAX (29:18, 5ms, X | 4n B545 | 1768 | 417 | 500 | :96%
AAA 10MHz, BA0AM, PLISC)
¥ | 44T 6566 | 17.38 50.0_
= Z | 484 6533 | 17.81 50.0
10305- | IEEE B0Z.160 WIMAX (21:15, 10ms, x| 431 67.08 | 1965 | BOZ | 350 | =98%
AAA 10MHz, B40AM, PUSC, 15 symibos)
¥ | 421 6782 | 19.02 35.0
Z | 450 6730 | 19.89 5.0
10306- | IEEE BOZ 162 WiMAX (29.18, 10ms, ¥ | 463 6603 | 19.18 | GOZ | 350 | t96%
AA 10MHz, B4QAM, PUSC, 18 symbals) .
Y | 447 GBGT | 1.7 350
Z | 480 B6.24 | 19.34 350
10307- | IEEE B0Z 168 WIMAX (29-18, 10ms, X | am 6629 | 19,18 | 602 | 350 | £98%
B 10MHz, OPSK, PLISC, 18 symbals)
__ | ¥ | 438 BG76 | 1869 T
| 7| a2 6651 | 19.37 350 -
10308- | [EEE BO2 16a WIMAX {20:18, 10ms, X | 450 6648 | 1932 | GoZ 350 | +96% |
AAA 10MHz, 160AM, PUSC)
Y | a3 G600 | 18.84 35.0
Z | 468 G667 | 1948 35,0
10309- | IEEE BOZ 162 WilAX (29.18, 10ms, X | a68 G632 | 19.33 | 602 | 350 | t96%
AR 10MHz, 160AM, AMC 2x3. 18 symbols)
¥ | 448 G672 | 1B.E3 350
Z | aB8 6652 | 19.51 350
10310- IEEE BO2.16a Wiktax [2‘9!13. 10ms, x 4 58 BB 16 1918 602 350 2068 %
| AdA 10MHz, OPSK, AMC 2x3, 1B symibols)
¥ 443 B6.TH 18 78 350
Z | 4.15 G631 | 1932 350
10311- | LTE-FDO (SC-FOMA, 100% RS, 15 ¥ | 353 7132 | 1768 | OO0 | 1500 | t9.6%
AAB MHz, OFSK)
Y | 313 TO01 | 17.08 1500
Z | a3 6962 | 1660 150.0
Ha- iDEN 13 % | a1z TOO5 | 14982 | 6O99 | 700 | :096%
¥ | 2713 70.05 | 1476 70.0
——— Z | 310 TOB1 | 1515 T0.0
le- DEN 16 x| 452 FI57T | 2025 | 1000 | 300 | z96%
¥ | 450 7803 | 2063 300
Z | 414 7587 | 1082 30.0
10315 | [EEE B02.11b WiFi 2.4 GHz (DSSS, 1 % | 145 6536 | 1667 | 017 | 1500 | =96%
AAB Mbps. 86pc duty cycle)
¥ 1.11 6470 1504 150.0
Z | 111 6384 | 1552 150.0
10316- | IEEE B02.11g WiF| 24 GHZ (ERP- X | 483 6651 | 1658 | 017 | 1500 | 286 %
AAH OFDM. 6 Mbps. 96pc duty cycle)
¥ | a4l G600 | 1640 150.0
Z | 468 BEED | 16.37 150.0
10317- | IEEE 802.11a WiFi 5 GHz (OFDM, B x| 483 BES1 | 1858 | D17 | 1500 | 06 %
AsB Mbps, $6pc duty cycie)
¥ | 441 BGS0 | 16.40 | 1500
~ Z | 468 GEE0 | 16.37 150.0
10400 |EEE 802 11ac WiFi ﬂﬂﬂHz. Ba-CAM, b1 4 TH B7.38 16.69 0.00 160.0 9.6 %
AAC 99pe duty cyce)
¥ | 450 67.30 | 16.51 150.0
- = 2| 483 G7.04 | 1644 150.0
10401- | IEEE BOZ 11ac WiFi (40MHz, 64-0AM, | X | 548 67.50 | 16.78 | 000 | 1500 | 298 %
| AAC S8pc duty cycle) o
¥ | 5186 G609 | 1648 150.0
Z | G548 G7.17 | 16.55 1500
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10402 IEEE BO2.11ac WiFi [B0MHZ, 64-0AM, E3 ] 572 67.78 | 16.78 | 0.00 1500 | t856%
AAL Sfipe duty cyecle)
¥ 552 6759 | 1666 150.0
__ Z 577 8760 16,61 150.0
;:lnm- CDMAZD00 | 1£EV-DO, Rev. 0) x 254 7925 1888 | 000 | #1150 | £96%
¥ 1.35 05,48 313 115.0
e Z 1.79 71.08 572 115.0
Hlﬂu-i- COMAZO0 (14EV-DO, Rav. A} x 204 7025 | 1888 | 0.00 1150 | +96%
¥ 1.35 8048 | 1313 115.0
Fi 1.78 71.08 15.72 115.0
10406 COMAZ000, RC3, S032. SCHO, Full X | 10000 [ 12234 | 3033 | 0.00 1000 | £+96%
AAB Rate o 8
¥ | 10000 [ 1896 | 2797 100.0 —
Z | 000 [ 12163 | 308 100.0
10410- LTE-TDD (SC-FDMA. 1 RE, 10 MHz. X | w000 | 1BD08 | 2815 | 323 BO.O £96%
AAR QPSK, LIL Subk 2.3.4.7.8.9)
¥ 279 75.88 16,42 BO.O
L Z | 2370 | 10027 | 24.37 8O0
10415- IEEE BOZ.11b WiF| 2.4 GHz (DSSS5. 1 X 1.08 B46S | 1630 | 000 1500 | 296%
ARA Mbps, S9pe duty cycle)
¥ 1.05 B4.17 | 1562 150.0
F 1.04 B63.31 1512 150.0
10416- IEEE BDZ.11g WiFi 2.4 GHz [ERP- X 461 6704 | 1654 | 0.00 1500 | £06%
AAA QFDOM, 6 Mbps, S9pc duly cycle)
¥ 4.40 67.07 | 1648 150.0
Z 4.54 6567 16.38 150.0
10417- IEEE 802 11ah WiFi 5 GHz (OFDM, & X 4.61 67.04 1864 | Q00 | 1500 | £98%
AdS Mbps. 89pe duty cycle) ~
¥ 4.40 B7.07 .48 | 150.0
E o Z 464 5667 638 | | 150.0
10418- IEEE BDZ.11g WiFi 2 4 GHz [DSS5- x 461 6722 | 16.67 0.00 1500 | t96%
AR OFDM, 6 Mbps, S8pe duty eycla, Long
praambula)
= ¥, 440 | 6730 | 1656 150.0
~ F 483 GBAZ | 1630 150.0
10419 IEEE BOZ.11g WiFi 2. 4 GHz (DESS- ® 462 6718 | 1866 | 0.00 1500 | t96%
Asg OF DM, 6 Mbps, 99pc duty cycle, Shon
prearibile)
Y 4.42 67 22 16.53 150.0
|IF4 4.65 B6.78 16,33 150.0
10422 IEEE BOZ.17n (HT Greenfigid, 7.2 Mbps, | X 474 B7.14 1665 | 000 1500 | 96 %
| ASS BRSK)
¥ 4.52 B7.17_| 1653 150.0
Fi 477 66.78 16.41 150.0
10423- IEEE 802 11n [HT Greenfiald, 433 X 4.8 BT46 | 1677 0.00 1500 | £98%
AAA Mbps, 16-QAM)
¥ 464 6743 | 1662 150.0
Z 456 67.13 | 1653 150.0
10424- IEEE BDZ.11n (HT Greenfield, 72.2 x 483 6742 | 1675 | 0.00 1500 [ £96%
AMA Miyps. £4-0AM)
¥ 457 | 67.38 16.60 150.0
! Z 4.87 67.07 16.50 150.0
10425~ IEEE B02.11n (HT Groenfiald, 15 Mbps, X 543 67T 16.88 0.00 1500 | £96%
AdA BPSH)
¥ 520 B7.51 1675 150.0
,, F 547 6742 16.67 150.0
104.26- IEEE 802 11n [MT Groanfield, 50 Mbps, X 5. 67.70 16.89 0.00 1500 | $96%
AP 16-0AM) —
Y 523 | €763 16.80 150.0
Fd 547 [ Graz 16.67 1500
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10427- IEEE B02.11n (HT Greenfiokd, 150 Mops, | " 545 G767 | 16 BT 0.00 1500 | 296%
AAA B4-0AM) | |
Y | 516 67.38 | 1667 150.0
=il Z | 5a8 G740 | 16.66 150.0
;::;Aanv LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) x 454 T227 1917 0.00 150.0 £0.6%
¥ | 474 T468 | 1963 150.0
Z | 438 T0.70 | 18.41 150.0
m&i- LTE-FOD (OFDMA_ 10 MHZ E-TM3.1) | X | 4.32 67.77 | 1674 | 000 | 1500 | =96%
¥ | 403 6780 | 1643 150.0
Z | 438 6720 | 16.43 150.0
mz- LTE-FOD (OFDMA, 16 MHz, E-TM21) | X | 461 6753 | 1674 | 000 | 1500 | 96 %
¥ | 434 6754 | 1655 150.0
Z | 465 6713 | 1647 150.0
maa- LTE-FDD (OFDMA, 20 MHZ, E-TM3.1) | X | 485 G7.46 | 18.77 | 000 | 1500 | +96%
Y | 453 6742 | 1662 | 150.0
— Z | 489 6711 | 1653 | 150.0
ma:- | W-COMA (BS Tast Model 1, 64 DPCH) X | 477 7356 | 1932 | 000 | 1500 | £96%
| ki 507 76.22 965 150.0
Z | _as0 71.58 844 150.0
10435- [ LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X | 8437 | 11708 | 2786 | 323 | BOO | t96%
AAR QPSK, UL Sublrame=2,3.4,7.8.8) _
¥ | 269 7543 | 18.17 B0.0
Z | 2149 | 9a88 | 2395 | BO.0
10447- | LTE-FOD (OFOMA. 5 MHZ E-TM 3.1, % | 468 6813 | 1627 | DO0D | 1500 | +96%
| AAA Clipping 44%)
Y | 329 6782 | 1547 150.0
FRET 67.36 | 15.91 1500
10448- | LTE-FDD (OFDMA_ 10 MHz, E-TM 21, | X | 418 6756 | 1661 | 000 | 1500 | 296 %
AAA Clippin 44%)
¥ | 390 BT.B1 | 1631 150.0
Z | 418 6704 | 1628 150.0
10445 | LTEFDD (OFDMA, 15 MHz, E-TM 3.1, | X | 442 6738 | 1666 | 000 | 1500 | t96%
AAA Cliping 44%)
¥ | 418 GT.38 | 1B.AT 150.0
Z | 444 6696 | 16.37 150.0 |
10450~ | LTE-FDD (OFDMA_20 MHZ E-TM 31, | X | 4.61 6725 | 1665 | 000 | 1500 | £9.6%
AARA Clipging 44%)
Y 4 40 B7.21 16.49 150.0
Z | a3 G6.BB | 16.38 150.0
10451- | W-COMA (BS Test Modal 1, 64 DPCH, % | asa 6848 | 1587 | 000 | 1500 | z96%
AMA Clipping 44%)
¥ | 309 6758 | 1460 150.0
Z | ana Gi.64 | 1563 150.0
10456- | IEEE BO2.11ac WiFi (TE0MHz, 64-08M, | X | 629 BB15 | 1697 | 000 | 1500 | z66%
AAA 99pc duty cycla)
¥ | B.13 G787 | 1685 150.0
Z | 633 67.87 | 1682 150.0
mr- UMT5-FOD [DG-HS0PA) X | 385 6566 | 1636 | 000 | 1500 | £96% |
¥ | .08 B5BZ | 1622 150.0
Z | 385 6530 | 16.08 150.0
10456- | COMAZ000 (1xEV-DO, Rev, B, 2 % | 38 B7.74 | 1533 | 000 | 1500 | =8.6%
AAA carriers) .
¥ | 273 6562 | 13.18 150.0
B Z | 34 GESE | 15.10 150.0
10455- | COMAZO00 (1xEV-D0, Rev. B, 3 X | 455 B608 | 1627 | 000 | 1500 | 296%
_.n_AA CRITars) ST P
| ¥ | 402 | 6549 | 1507 | 150.0
| Z | 461 6558 | 1609 | 150.0
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10460- UMTS-FDD [WCDMA, AMR) X 139 7689 FIEL 0.00 1500 | £96%
AR
¥ 1.11 7292 | 1B.76 150.0
Z 1.00 BO.FR | 17.31 150.0
10451~ | LTE-TOD (SC-FOMA, 1 RB, 1.4 MHz. %X | B1B3 | 11386 | 2833 | 320 800 | +96%
AAS OPSK, UL Subframe=2.3.4.7.8.6)
[ 1.48 6053 | 1408 0.0
T 9168 | 229 20.0
10462- | LTE-TDD (SC-FOMA. 1 RB, 1.4 MHz, b 080 60,26 7.72 37 800 | *06%
AAS, 16-C0M, UL Sublrame=2.5.4.7 8.8)
Y | o713 6000 .93 B0.0
- £ 1.27 G243 | 835 800
10463- | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz. X | o8B0 BO.00 7.08 EFE] BOD | :66%
AAA B4-0AM, UL Sublrame=2,3.4,7.8.9) 1
¥ | 075 B0.00 6.32 B0.0
B Fi 1.02 60.10 T.73 B0.0
10464. | LTE-TOD (SC-FOMA, 1 RB, 3 MHZ, % | 2360 | 1154 | 2453 | 33 B0 | t96%
AR OPSK, UL Sublrame=2 3.4,7,8,9)
¥ 1.14 6655 | 13.08 80.0
—— Fi 714 g624 | 2001 E0.0
10465- | LTE-TDD (SC-FOMA, 1 RB, 3MHz, 16- | X 087 €0.00 7.52 323 800 | 296%
A, CAM, UL Sublama=2.3,4 7,6.9)
¥ 073 60.00 8.87 8.0
Fi 1.18 61,82 K] a0.0
10466- | LTE-TOO (SC-FOMA, 1 RB, AMHZ. 64- | X | 080 60,00 7.01 3.23 a0.0 06 %
[y QAM, UL Sublrame=2 3.4 7 8.9)
¥ | 075 60.00 6,28 | 800
i 1.0 60.00 7.63 | 80.0
10467- | LTE-TOD (SC-FOMA, 1 RE, 5 MHz, X | 345 | 10520 | 2546 | 323 | 60D | 296%
AAB QPSK, UL Sublrame=2.3.4.7 8 8)
Y 1.18 608 133 BO.O
i 761 8763 | 2118 BO.O
10468- | LTE-TDD [SC-FOMA, 1 RB, 6 MHz, 18- | X 087 €0.00 753 373 BOO | 296%
AAB OAM, UL Sublrame=2.3.4.7.8.9)
¥ 072 €0.00 .60 BO.0
z 1.21 £1.05 8.7 B0.O
10466- | LTE-TDD (SC-FOMA, 1 RB, 5 MHZ, 64- | X | 0.90 60.00 7.01 373 B0OD | z96%
AAB | OAM, UL Subframe=2,34,7.8.9)
| ¥ | 075 60.00 6,28 B0
. Z 101 | 6000 763 80.0
10470 LTE-TDD (SC-FOMA, 1 RB. 10 MHZ, X | ™87 | 10537 | 2540 | 393 800 | :96%
ALB QPSK, UL Subframe=2.3.4.7 8.9
Y 1.17 6697 13.30 80.0
Z 701 BT65 | 2116 #0.0
10471 | LTE-TDD (SC-FDMA. 1 RB, 10 MHz, 16- | X | 087 60,00 752 EFE] BOO | +956%
ARE QAM. UL Sublrame=2 3,4.7.8.9) .
¥ 072 &0.00 6.87 a0.0
i 1.20 61.91 8.03 BO.O
10472- | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, B4~ | X 0.90 60.00 T EFE] B00 | =96%
ARE QAM, UL Sublrame=2.3,4 7 8.9)
Y | 075 60.00 6.26 BO.0
7 1.0 60.00 762 BO.0
10473- | LTE-TOD (SC-FOMA, 1 RS, 15 MHz, X | 3154 | 10521 | 2544 | 323 BOOD | tB6%
AME OPSK, UL Subframe=234.T 8.8) L
| ki 1.17 6694 | 13208 £0.0
Fi 7.8 8759 | 21.14 B0.0
1047 | LTE-TDD (SC-FDMA, 1 RS, 15 MHz 16- | X | 0.6 60,00 7.52 32 BOOD | tH6%
AAE QAM. UL Subframe=234.7.89) |
¥ | 072 60.00 B.AT B0.0
Fi 120 61.89 9.02 80.0
T10475- | LTE-TDD (SC-FOMA 1 RB, 15 MHz, 64- | X 0.80 6000 | 698 ] B00 | t56%
| AAB QAM, LIL Sublrame=2.3,4.7,8.9)
¥ | 075 §0.00 6.25 80.0
F 101 60.00 7.62 BOO
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10477- | LTE-TDD (SC-FDMA, 1 RB. 20 MHz, 16- | X 087 60,00 7.50 373 BOO | £86%
AMB CAM, UL Subframe=2.3 4 7.8.9)
¥ 0.72 &0.00 B85 E0.0
Fi 1.18 6175 | B.94 20,0
10478- | LTE-TOD (SC-FOMA, 1 RB, 20MHz, 64- | X | 0.80 €0.00 R 323 0.0 06 %
AAB QAM, UL Subframe=2,3.4,7.8.9)
¥ | 075 60.00 625 a0.0
F4 1.01 60.00 T.581 80.0
10479- | LTE-TOD (SC-FOMA, 50% RB, 14MHz, | X | B.05 B275 | 2157 | 323 800 | £96%
AAA QPSK, UL Subframes2 34,7 8.9)
¥ | 337 7460 | 17.61 BO.O
Z | 423 7657 | 1964 BO.O
10480- LTE-TOD (SC-FDMA, 50% RE_ 1.4 MHz. | X 5.00 7565 | 1711 | 323 BDO | £9.6%
AAA 16-0AM. UL Sublrame=2,3,4.7.8.9)
¥ 183 6400 | 1152 B0.0
Z | 438 7346 | 16.80 8.0
10481- | LTE-TOD (SC-FDOMA, 50% RB, 14 MHz, | % | 388 7187 | 1532 | 323 800 | tD6%
AAA B4-0AM, UL Sublrame=2,3.4.7.8.9)
¥ 161 62.61 10.05 |_B0.0
Z 380 71.14 | 1556 B0.0
10482- | LTE-TDOD (SC-FDMA, 50% RB, 3MHz, | X | 288 | 7148 | 1648 | 223 | 800 | =95%
Adh, OPSEK, UL Subframe=2,3.4.7.8.9)
¥ 1.58 6447 | 1202 B0.0
| Z | 764 G067 | 16.05 £0.0
10483- | LTE-TDD (SC-FOMA. 50% RE, 3 MHz, X | 345 7023 | 1528 | 2.23 80.0 +0E%
ALK 16-04M, UL Subframe=2.3.4 7.8 8} L !
Y 1.45 60.72 9.07 | B0.0
i 346 6986 | 16.62 | Bao
10484 | LTE-TDD (SC-FOMA, 50% RB, 3 MHz. s 370 6941 1495 | 223 BO0 | +96%
Ay B4-QAM, UL Sublrame=2.34.7 8.9) Lo
¥ 1.45 60,49 864 B0.0
B Fi 338 6029 | 1539 BO.O ]
10485- | LTE-TDD (SC-FOMA, 50% RE, 5 MHz, 3 ERT] 7322 | 1817 | 223 800 | 90 %
ARE OPSK, UL Subkame=2.3.4.7.8.9)
Y | 231 6908 | 15.56 B0O |
Z | 205 70.87 | 17.34 80.0
104B6- | LTE-TDD (SC-FOMA. 50% RB, 5 MHZ, X | 310 8587 | 1590 | 2323 800 | z96%
AN 16-0AM. UL Sublrame=2,3.4.7.8.9)
¥ | 218 6509 | 1263 80.0
= Fi 301 6791 | 1569 80.0
10487- | LTE-TDD (SC-FOMA, 50% RB_ 5 MHz X | 309 8357 | 1571 | 223 BOD | :96%
AAB B4-0AM, UL Sublame=2.3 4 7 8.9)
Y 218 6478 12.74 BO.O
Fi 3.03 G765 | 1567 BO0.0
104B8- | LTE-TOD (SC-FDMA, 50% RB, 10 MHz, | X A55 7244 | 1858 | 223 BOO | £96 %
ARMB QFSK, UL Sublame=2.3.4,7.8.9) I |
¥ | 283 6986 | 17.25 BO.0
| Z | 335 70.72 | 17.83 80.0
10aB9- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X [ 342 &4 81 1710 | 223 B0 | :D6E%
ARE 16-0AM, UL Sublframe=2 3.4.7 8.9)
¥ | 285 | Brsa | 1600 80.0
i 3.35 BT83 | 1671 - B0.0
104%80- | LTE-TDD (SC-FOMA, 50% RB. 10MHz. | X | 351 Ga64 | 17.04 | 223 BOD | +96%
AAR B4-0AM, UL Sublrame=2 3.4.7,8.9) =15
| ¥ 3.03 G742 | 15.95 BO.D
| Fi 3.46 6773 | 1689 BO.0
10491- | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, | X 3.76 7088 | 1608 | 223 BOO | 29B%
AAB OPSK, UL Sublmame=2.3.4 7 8.9)
Y | 315 904 | 17.15 B0.0
Z 3.85 69.70 17.52 80.0
10482- | LTE-TDD (SC-FOMA_ S0% RB, 15MHz, | % | 376 6810 | 17.11 223 800 | 29.6%
| AAB 16-0AM, UL Sublrames2, 3.4,7,8,9)
¥ | 334 67.13 | 16.36 80.0
Fi 374 Gr40 | 1670 &0.0
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0423- | LTE-TOD (SC-FOMA, 50% RB, 15 MHz. | % ] 383 I €797 | 17.07 | 223 | BO.0 | *96%
AnB 54-0AM UL Sublrame=2 3.4, 7.8.9)
Y| 330 | 6704 | 1632 B0.0
Z | 38z | era | 1677 B0.0
10488- | LTE-TDD (SC-FOMA, 50% RB, 20MHz, | X | 400 | 7241 | 1855 | 223 | 800 | £96%
AAB QPSK. UL Subframe=2,3,4,7.8.9) =
¥ | 334 [ 7oz | 1753 80,0
E Z | 39 7104 | 17.80 ED.0 ]
10485 [ LTE-TOD (SC-FDMA, 50% RB, 20MHz, | % | 379 | 6848 | 1730 | 223 | 800 | 296%
AAE 16-QAM, UL Subframe=2,34,7,8.9)
¥ | 337 | Grar | 1658 B00
Z | 377 | 6776 | 16a7 80.0
10486- | LTE-TOD (SC-FDMA, 50% RB, 20 MMz, | X | 387 | 6822 | 1723 | 223 | B00 | 296%
AAE B4-0AM, UL Sublrame=2,3,4,7 8.9) |
¥ | 346 | G723 | 1655 B0.0
- Z | 386 | BIAT | 1692 BO.0
10487~ | LTE-TDD (SC-FOMA, 100% RB, 14 X | 1598 | a6z | 13.08 | 223 | BOD | z96%
AAR MHz. QPSK. UL Sublrame=2.3,4,7.8.9) .
¥ | 102 | 6000 | 833 B0
e 2 203 | e642 | 1381 80,0
10468- | LTE-TOD [SC-FOMA, 100% RB, 1.4 X | 156 | 6142 | 980 | 223 | 800 | :96%
ARR MHz, 16-QaM. UL
Subframe=2.3.4.7.89)
¥ | 119 | eooo | 7.3 80.0
-~ Z | 182 | 6250 | 11.00 80.0
10488 | LTE-TDD (SC-FDOMA, 100% B, 1.4 X 6093 | 840 | 223 | BOO | £96%
AnR MHz, B4-0AM, UL
Subframe=2.3.4.7,8.9)
¥ | 120 | Goo0 | 6a7 BO.0
— F 1.80 6218 | 10.66 | _BO.O
10500- | LTE-T0D (SC-FOMA, 100% RB, 3MHz, | X | 333 | 7253 | 18.24 | 223 | 800 | £86%
AR OPSK, UL Sublrame=2.3,4.7.8.8) |
¥ | 253 | 6950 | 1827 BO.0
Z | 307 | 7083 | 1745 BO.D
1W0501- | LTE-TOD (SC-FOMA, 100% RE, 3MHz. | X | 325 | BB99 | 1640 | 223 | 800 | £96%
AR 16-QAM, UL Sublrame=2,3.4.7 8.9) |
¥ | 255 | G6ds | 1429 B0.0
Z | 317 | 6700 | 1609 800 |
10502- | LTE-TDD (5C-FOMA, 100% RB, 3NHz, | X | 331 | €BBa | 1628 | 223 | BOO | :06%
AMA | B4-OAM, UL Sublrame=2.3.4.7 8.9
' Y| 288 | eser | iz B0.0
Z | 323 | erez | 1em B0.0
10503- | LTE-TOD (SC-FOMA. 100% RB, 5 MHz, | X | 351 TZH | 1B4B | 223 | BOD | 96%
AR OPSK, UL Sublrame=2.3,4.7,8.9)
¥ | 278 BOTE | 17.14 §0.0
_ Z | 3 7056 | 1705 BO.0
10504- | LTE-TOD (SC-FOMA,_100% RB,5Mrz, | % | 340 | BB72 | 1704 | 223 | 800 | 296%
AAB 16-C0AM, UL Sublrame=2.3.4,7.8.9)
¥ | 283 | 614z | 1503 800
£ 334 | Gire | 1688 BO.0
10505- | LTE-TOD [SC-FOMA, 100% RB_6MHz, | X | 348 | G855 | 1689 | 223 | 800 | =96%
| AAB | B4-0AM, UL Subirame=2,3,4.7,8.9)
¥ | 301 | 6ral | 1588 BO.0 —
Z | 344 | 6765 | 1664 B80.0
10506- | LTE-T0D (SC-FOMA, 100% RB, 10 X | 406 | 7247 | 1847 | 223 | 800 | £06%
AAE MMz, QPSK. UL Subframe=2.3.4,7,8,9)
Y | 331 E998 | 17.45 B0.0
o Z | 388 | 70481 | 17.84 | 80.0
1W0507- | LTE-TOD [SC-FOMA, 100% RB, 10 X | 378 | oBaz | 1727 | 223 | 800 | =06%
AAB MHz, 16-0AM, UL
Sublrame=2,3.4.7.8.9)
¥ | 335 | 6731 | 1654 §0.0
Z| 375 | Grra | 1693 0.0
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10508- | LTE-TOD (SC-FOMA, 100% RB, 10 % | 366 6815 | 17.18 | 223 | BOO | z96%
AAR MHz, 64-04M, UL l -l
Subframe=2 3.4,7.8.9)
[ ¥ | 344 6715 | 16.50 BO.O
| == Zz 3.85 6751 | 16,88 B0.0
10509- | LTE-TDD (SC-FOMA, 100% RD, 15 X | 437 TO96 | 1795 | 223 | BOO | z96%
AAE MHz. OPSK, UL Subframe=2.3.4.7 8.9
Y | aj5 6820 | 17.23 80.0
Z | 428 7000 | 17.47 800
10510- | LTE-TDD (SC-FOMA, 100% RB. 15 x| 428 B817 | 17.26 | 223 | 800 | z66%
AAB MHz, 16-0AM, UL |
Subframe=2,3.4.7,8,8)
¥ | a4 6715 | 16.68 B0
= Z | a2 67.67 | 17.00 BO.0
10511- | LTE-TDD (SC-FOMA, 100% RA, 15 X | a3z 6702 | 1720 | 223 | BOD | 86%
AAB MHz, B4-0AM, UL
Subirame=2 3.4,7 8.5)
¥ | 382 6702 | 1666 | 800
—= Z 1 a3z B745 | 1685 | 80.0
10512- | LTE-TOD (SC-FOMA, 100% RB, 20 x| 458 7254 | 1844 | 223 BO.O | =9.6% |
AAE | MHz OPSK. UL Sublrame=2.3,4.7,8.9)
Y | 380 7026 | 1750 B0.0
Z | 439 71.35 | 17.87 B0.0
10513- | LTE-TOD (SC-FDMA, 100% RB, 20 X[ 415 6844 | 1737 | 223 | BOO | t9B%
AAB MHz, 16-0aM, UL
Sublrame=2 3.4 7 8.9)
¥ | arz B7.24 | 16.74 BO.O
Z | aia 6782 | 17.08 B0.0
10514- LTE-TDD (SC-FOMA, 100% RB, 20 X 4.7 BA.O3 17.25 223 a0.0 +9.6%
ARB MHz, 64-QlAM, UL |
| Sublrame=2.3.4.7.8.9)
Y | 378 G697 | 1667 B0.0
T | 417 6754 | 1688 | BO.0
10515- | IEEE 802 11b WiFi 2 4 GHz (D555, 2 ¥ | 1.05 6506 | 1648 | 000 | 1500 | t06%
AR Mbps, $8pc duty cycla)
¥ | 102 6445 | 15.75 0.0
Z | 100 6353 | 1521 150.0
10516- | IEEE BOZ 110 WiFi 2.4 GHz (D555, 55 | X | 208 9599 | 28.92 | 0.00 500 | +9.6%
A AMbps, 99p¢ duly cycha)
¥ | oo1 TEBA | 21.85 1500
Z| o073 7376 | 19.38 150.0 ]
10517- | IEEE BOZ.110 WiF1 2.4 GHz (D558, 11 ¥ | 088 6011 | 1835 | 000 | 1500 | =908 %
AAA Mbps, 89pc duty cyche) |
¥ | 089 6724 | 1695 1500
Z | oar 6501 | 16.12 1500
10518- | IEEE BOZ 114/ WiFi 5 GHz (OFDM, 9 X | 48 67.13 | 1662 | 000 | 1500 | £98%
AAA Mbps, $3pc duty cycle)
¥ | da8 67.18 | 16.48 150.0
Z | 454 6675 | 16.36 150.0
10518- | IEEE BOZ.11a/M WiFi 5 GHz [OFDM. 12 | X | 478 G735 | 1673 | 000 | 1500 | 296%
AdA Mbps, 99pe duty cycin)
¥ | 454 G734 | 16.56 150.0
Z | 484 B7.01_| 16.48 150.0
10520- | IEEE BO2.11an WiFi 5 GHz ([OFOM, 18 | X% | &.65 ET34 | 1667 | 000 | 1500 | £96%
AAR Mbps, 99pe duty cycle) |
| I 440 6720 16.40 150.0
e Z | 489 BEEE | 1642 150.0
10521~ | IEEE BOZ.11ah WiFi 5 GHz (OFDM, 24 | % | 4.58 67.05 | 1667 | 000 | 1500 | =96 %
BAA Mbps, S8pc duty cycls)
¥ | 433 BT25 | 1647 150.0
Z | 462 B6.99 | 16.40 150.0
10522- | IEEE BOZ.11am WiFi 5 GHz (OFDM, 36 | X | 4.64 6744 | 1675 | 000 | 1500 | t06%
AMA Mtps, 59pc duly cycle)
¥ | 438 67.36 | 16,56 1500
F3 4.68 6703 | 1648 150.0
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10523 IEEE B02.11ah WiF| 5 GHz (OFDM, 48 4,53 67.33 18.61 0.o0 150.0 £9.6%

Al Mbps, B09pe duty cycle)

4.32 B7.42 16.52 150.0
455 6691 16.32 150.0
4 58 67.36 16,72 0.00 1500 | £DE%

10624- | IEEE BOZ.11a/h WiFi 8 GHz (OFOM, 54
ABA Mbps, 38pc duty cycla)

433 G735 1657 150.0
i.62 B6.97 16.44 150.0
458 66,42 16.31 0.00 1500 *86%

10525- | IEEE 802.11ac WiFi (20MHz, MCS0,
ARA 89pe duty cycle)

4,38 [N 16.20 150.0
4.58 66.00 16.03 150.0
475 66.79 16.45 000 | 1500 +96%

1056 1 IEEE BOZ.11ac WiF| {200MHz, MCS51,
ASA Bfpe duty cycle)

4.49 6674 1631 15000
47H 66.30 16.17 150.0

10527 | IEEE B0 11a¢ WiFi (20MHz MCS2, 467 | BATT | 1841 | 000D | 1500 | £0.6% !
Fpe duty cycle)

4.43 66.73 | 16.26 150.0

470 | 6636 | 1612 | 1500 |
10528- IEEE 802.11ac WiFi [(20MHz, MCS3, & 59 &6.T8 1644 0.00 150.0 + 8.6 %
AAA 99pc duly cycho)

4.44 [N L 16.29 150.0

473 6838 16.16 | 1500

10528- IEEE BO2 11ac WiFi (20MHz, MCS4, 469 66.78 16.44 000 | 1500 | £58%

Ly S9pc duty cycle)

444 6674 | 1628 50,0

4,72 (2] 1618 150.0
10531 | IEEE BOZ.11ac WIFI |20MHZ, MCSE, 4.68 B590 | 1646 | 000 | 1500 | t98%
AMA 98pc duty cycie)

440 | @676 | 16.28 150.0

472 66.51 16.18 150.0

10532- IEEE BO02.11ac WiFi [20MHEz. MCST, 454 66,77 16.40 0.00 150.0 £98%

AMA | 99pc duly cycle)

429 6663 | 16.20 150.0

i 57 686 37 16,12 1560 0
10533- | IEEE BOZ.11ac WiFi (20MHz, MCSE, 470 G664 | 1643 | 000 | 1500 | z06%
AR S9pc duly cyche) |

@ a5 66.83 | 1& 24 160.0

473 G642 | 1614 150.0

10534- | [EEE BOZ 11ac Wil (40MHz, MCS0, 521 6679 | 1643 | 000 | 1500 | £96%
Add | 89pe duty cycla)

500 G664 | 16.40 150.0

524 B650 | 1620 150.0

10535 IEEE BO2.11ac WiFi [40MHz, MCS1, 5.28 66.97 168.51 0.00 1500 | £98%

Ads 8pe duty cycla)

5.03 66.76 16.36 1500
531 56,65 16.27 150.0
5.15 G654 16.48 0.00 150.0 +96%

10536- | IEEE BOZ 11ac Wi (40MHZ, MCSZ,
ABA 99pc duty cycle)

bt Lt I ] o T o B T 4 ] 4 ] o o B e T I ET b L1 A0 I ) =

10540- IEEE BOZ.17ac WIFi (40MHz, MCS6, 523 66.94 16.53 n.oo 160.0 t86%

Al 99pc duly cycle]

453 B5TT 16.35 150.0
5.18 BE.63 16.24 150.0
10537- IEEE BO2.11ac WiFi [40MHz, MCS3, BN G6.85 16,46 0.00 1500 | 296%
Ay B9pc duly cyche)
Y 5.00 58.78 6,36 150.0
1 Fd 524 66,50 622 150.0
105348- IEEE BOZ.11ac WiFi (40MHz, MCS4, X 530 66.90 6.50 0.00 150.0 + 06 %
AMM | 99pc duty cycle)
hd 506 672 16 36 150.0
z 5.34 6664 168.28 150.0
X
Y
F

408 6667 | 18.35 | 150.0
L 526 | BE6BZ | 1629 | 1504
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mp IEEE BO2.11&c WiFi (40MHz, MCST, i 5.20 6679 | 1645 | 000 | 1500 | =006 %
1
¥ | 467 6660 | 16.30 160.0
z 523 6650 | 1622 150.0
10542- | IEEE 802 11ac WiFi [40MHz, MCSE, ® 535 B684 | 1848 | 000 | 1500 | 296%
AR Spe duty cycia)
¥ 513 6662 | 1636 150.0
| z 536 6656 | 16.27 1500
10543- | [EEE BOZ.11ac WiFi (40MHz, MCS9, X | Ea3 66BE | 1652 | 000 | 1500 | =968%
AAN 8pe duty cycla)
¥ | 521 BOBD | 1644 150.0
. Z | 547 G659 | 16.30 150.0
10544- | IEEE BOZ.11ac WiFi (BOMHzZ. MCS0, X | 552 G686 | 1629 | 000 | 1500 | 06 %
AlA S9pc duty cych) -
Y 534 BE .67 6.26 150.0
Fd 554 B6.60 6,18 150.0
10545 IEEE B2 V1ac WiFi (B0MHZ, MCS1, X 572 G730 | 1658 | 000 | 1500 | =96 %
AR 98pc duty cycle)
¥ | 553 6714 | 1646 150.0
Z | 574 67.00 | 16.34 150.0
10546- | IEEE B02.11ac WiFi (BOMHE, MCS2, x| 558 6708 | 1847 | OO0 | 1500 | =56 %
A, duty cychs)
¥ | 538 6679 .30 150.0
Fi 562 GEEE | 1628 1500
10547- | |EEE BOZ 11ac WiF) (BOMHZ, MCS3, 3 566 G711 | 1647 | 000 | 1500 | :96%
AfA E_En duty cycla) |
¥ 547 6604 | 1637 150.0
Z 570 6693 | 16.30 150.0
10548- | IEEE BOZ.118c WiFi (BOMHZ, MGS4, x 553 &8.11 1694 | 000 | 1500 | £06%
AAA Sipe duty cycle)
¥ | 560 G754 | 1664 150.0
. Fi £.00 G798 | 16.80 150.0
10550- | IEEE 802 11ac WiFi (BOMHz, MCSE, ' 561 6790 | 1648 | 000 | 1500 | +06%
AbA 89pc duty cycie)
| ¥ 545 67.05 | 1644 | 150.0
= Fd 564 G683 | 16.27 150.0 ]
10551- IEEE BOZ.11ac WiFi (80MHz, MCST, ¥ 562 6714 | 1647 | 000 | 1500 | 86 %
AR ope duly cyclo)
¥ | 53 6675 | 16.25 150.0
Z | 565 6580 | 16.26 150.0 ) Hi
10552- IEEE BOZ. 11ac WiFi (BOMHZz, MCSE, X 553 6694 | 1638 | 000 1500 | £96%
AAA Spc duty cycle)
i 5.36 6680 | 1628 150.0
ki 556 6667 | 16.16 150.0
10553- | IEEE 802 11ac Wik (B0MHzZ. MCS8, x 5.61 6696 | 1641 | OO0 | 1500 | :96%
A 89pc duty cycl) ~
¥ 540 66,73 | 16.27 150.0
Fi 565 6672 | 16.22 150.0
10554- IEEE 1602.11ac WiF| (180MHz, MCSD, X 593 6720 | 1646 | 000 | 1500 | z96%
AAA B9pc duty cyche)
Y | 577 6508 | 1633 150.0
Fd é.&l B6ET 16 27 150.0
10555- IEEE 1602.11ac WiFi | 160MHE, MCS1, X 6.06 B7.51 16.59 0.0 150.0 £096%
ASA Spe duly cycle)
¥ | 5.8 B7.20_| 1642 150.0
Z 5.08 6729 | 1640 150.0
10556- | FEEE 1601180 WiFi (160MHZ, MCSZ, X | 608 G756 | 1661 | 000 | 1500 | 06 %
AAR Bpc duty cycie)
ki 5.91 Gr34 | 1648 150.0
B — Z | ®&10 67,33 | 1642 150.0
10557- IEEE 1802.1%ac WiFi (160MHz, MCS3, | X | 604 G748 | 1658 | 000 | 1500 | 286%
| AAA Siipc duty cycle) P [
¥ | 586 B7.18 | 1642 1500 |
3 6.07 B7.25 16.40 150.0 |
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10558 IEEE 1602 118c WIF| (160MHZ, MCS4, X 6.09 B7 .62 16.68 0.00 150.0 t96%
AAA SOpc duty cycle)

¥ 5.85 BT.21 16.45 150.0
F 613 6743 1851 150.0
10560- IEEE 1602.11ac WiFi (160MHz, MCS6, X 6.09 67 46 16.63 0.00 1500 | 206%
ARA e duty cyche)
Y 588 67.15 16,48 150.0
= Fi 6.12 67.26 1646 150.0
10561- IEEE 1B0Z.11ac WiFi (180MHz, MCST, x .01 BT dd 16.66 0.00 1500 | =96%
A, | E8pe duty cyela)
Y 5.82 G715 16.49 15000
= — F G.04 6723 16.48 150.0
10562~ IEEE 1802.11ac WIFi (160MMz, MCSE, H 6.14 6783 16.85 0.00 150.0 + 96 %
AAA | §6pc duty cycle)
Y 5.86 67.28 16,56 150.0
F 6.18 67.68 16.71 150.0
10563~ IEEE 1602 11ac WiFi [V6OMHz, MC53, X 68.15 68,068 16.92 0.00 150.0 + 5.6 %
AR 99pc duty cycle)
Y 5.58 6132 16.54
Z 6.54 683 | 1698 | 0 |
10564- IEEE 802 11g WiFi 2.4 GHz (DS55- X 492 6711 16.70 048 | t 88 %
AdA OFDM. 9 Mbps. S9oc duty cycla)
¥ 4.69 67.10 16.54 150.0
£ 498 68.81 16.49 150.0
10565 IEEE B02.11g WiFi 2.4 GHr (D555 X 515 B7.57 17.00 046 1500 | ¢£58%
BB OFDM, 12 Mbps, 99pc duty cycla)
Y 4 B9 67 .55 16.88 150.0
£ 521 ET.28 16.82 150.0
10568- IEEE B02.11g WiF| 2 4 GHz [D55S- X 4 B8 6743 16.85 046 1500 | £9E6%
AAA OFDOM, 18 Mbps, 99pc duty cycle)
L 473 67.34 16.87 150.0
F4 5.04 6714 16.64 1500.0
V(56T - IEEE B02.11g WIiFi 2.4 GHz (DS55- X 502 67,84 w2 046 150.0 +06%
AR OFDM. 24 Mibps. 99pc duty cyche)
1Y 477 67.82 1710 150.0
Fi 5.06 B7.52 16.98 160.0
10568- | IEEE BO2.11g WiFi 2.4 GHz (DSSS- X 488 6717 16.60 048 1500 | *968%
AMA | OFDM, 36 Mbps. 99pc duty cycle)
¥ 4.60 66.88 16.35 150.0
I 404 66.BE 16.39 150.0
10569- IEEE B0OZ2 11g WiFi 2.4 GHz (DSSS- x 487 67.54 1728 046 1500 | *96%
L OFDM. 48 Mbps, 89pc duty cycle)
¥ 477 68.08 17.26 150.0
Z 5.00 6754 17.00 150.0
10570- IEEE BO2.11g WiF| 2.4 GHz [DSSS- X 5.01 6779 1722 046 1500 | +96%
ARA CFDM, 54 Mbps, S9pc duty cycls) ~
b 4.76 6783 17,13 1500
F4 5.08 6743 16.97 150.0
10671- IEEE 802, 11b WiFi 2.4 GHz (D555, 1 X 1.21 B5.64 16.70 046 1300 | £96%
ARA Mbps, 30pc duly cycla)
b 1.18 B4.75 15.85 130.0
| £ 117 64,30 15.66 130.0
10572 IEEE B02.11b WIFi 2 4 GHz (D588, 2 X 123 66,36 1714 D48 1300 | t86%
AAA Mbps, 80pe duly cycke)
Y 117 55,39 16.26 130.0
! o Z 1.18 4,66 16.00 130.0
10673 IEEE BOZ.11b WiFi 2.4 GHz (D555, 55 X 23,68 1w | A 0.46 1300 + 8.6 %
ABA Mbps, S0pc duty cycle] |
¥ 228 B9.41 25.19 1300
Z 1.84 B5.15 23.38 130.0
10574- IEEE BOZ. 116 WiFi 2 4 GHr [DSSS, 11 X 1.53 7493 2141 046 1300 | +58%
AAR Mbps, S0pc duty cycle) R
b 134 T2.28 19.88 130.0
4 1.29 Toss | 1883 130.0
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10575- IEEE 802 11g WiFi 2.4 GHz (D555- x 4 67 4
ARG .am:g e { : 6 BE.BD 1666 | 048 130.0 ] +86%
¥ 448 BE.TB | 1647 130.0
Z 4.72 B.51 16.47 | 130.0
10578- IEEE BOZ.11g WiFi 2.4 GHz (D353- X 4.70 66.98 16,73 046 130.0 £ 9.6 %
AAA OFDM, % Mups, B0pe duty cycle)
¥ 4.49 67.02 16,58 130.0
Z 4,75 6657 16.53 1300
10577~ | IEEE BOZ.11g Wil 2.4 GHz (0555~ X | 491 6727 | 1600 | 046 | 1300 | t96%
AAA OFDM, 12 Mbps, 90pc duty cycle)
¥ 4.65 67.25 16.73 30.0
- Z | 487 | 698 | 1671 130.0
10578- IEEE B02.11 WiFi 2.4 GHz (DSS5- X 481 6745 1702 | 046 1300 | £56%
AMA OFDM, 18 Mbps, 90pc duty cycle) —
¥ 4.56 E744 | 1887 130.0
F 4.86 67,15 16.81 130.0
10578- IEEE BOZ 11g WiFi 2 4 GHz (D555- X 4.56 G663 | 1630 | 046 1300 | +96%
AAA OFOM, 24 Mbps. S0pc duty cycle)
¥ 4.29 648 16.01 130.0 _
Z 4.63 6546 16.13 130.0
10580- IEEE BOZ.11g WiFi 2 4 GHr [DS55- x 461 6673 | 1632 | 046 1300 | £96%
AdA OFDM, 36 Mbps. $0pc dity cycle)
| ¥ 432 6.51 16.02 130.0
= Z 4.87 6647 | 16.15 130.0
10581- IEEE BD2.11g WiFi 2.4 GHz (D555~ X 4.7 6750 | 1687 | D46 1300 | £BB%
AN OFDM. 45 Mbps, 90pc duty cycla)
¥ 448 6754 16.85 130.0
Z 4.76 GT1B | 1674 130.0
10582 IEEE B02.11g WiFi 2.4 GHz (D555- X 4.50 66.45 16.09 0.48 130.0 t 96 %
Add OFDM, 54 Mbps, 90pc duty cycle) I
¥ 4371 66,21 1577 130.0
Fi 4.58 B6.23 | 1593 130.0
10583- IEEE BD2.11am WiFi 5 GHz (OFDM, & X 467 BEBD | 1666 | D46 1300 | £96%
AAS S0pa duty cyche)
Y 446 6678 | 1647 130.0
z 4.72 6651 16,47 130.0
10564~ IEEE BDZ.11amh WiFi § GHz (OFDM, @ F3 470 [T 1673 | 0486 1300 | £96%
AAA Mbps, S0pc duty cycle)
¥ 448 67.02 16.58 1300
Fi 4.75 56T 16.53 130.0
10585~ IEEE 802.11a/h WiFi § GHz (OFDM. 12 | X 491 6727 1680 | 046 1300 | £06%
A hbps, S0pc duly cycle) A
¥ 4,85 6725 | 1673 130.0
F 487 B6SD | 1671 130.0
10586- IEEE 802 11a/m WiF| 5 GHz (OFDM, 18 | X 4.8 EF45 | 17702 | 046 1300 | +96%
AR Mbps, 90pc duty cycie) =
Y 4.55 G744 | 16.87 130.0
z 485 6715 | 16.81 130.0
10587- IEEE BOZ.11a/h WiFi 5 GHz (OFDM, 24 | X 4,56 G669 | 1830 | 046 1300 | +86%
Ay Mbps, 80pc duty cycle)
¥ 4.29 8648 1601 130.0
z 483 8548 | 18.13 130.0
10588~ IEEE 802.11aMh WiFi 5 GHz (OFDM_ 36 | X 481 B6.73 | 1632 | 046 1300 | +96%
Al dhuly cycha)
¥ | a:2 88.51 16.02 130.0
F 467 66.47 | 16.15 130.0
10589- IEEE BOZ. 11amh WiFi 5 GHz (OFDM, 48 | X 4.7 6750 | 1697 | 048 1300 | £98%
Ay Gl
L2 448 67,54 16.85 130.0
Fi 4.76 6718 | 1674 130.0
10580- IEEE BOZ.11am WiFi 5 GHz (OFDM, 54 X 4.50 [T 16.08 | 046 1300 | £96%
AR Mbps, 90pe duty cycla)
¥ 421 65.21 15.77 1300
Z 4.58 65.23 15.63 1300
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10581- | IEEE BOZ.11n (HT Mixed, 20MHz, F; 483 B685 | 1675 | 046 +0E%
Adi MCS0. 90pc duly cycha)
¥ | 462 B6EY | 1661 130.0
| Z | 4B G658 | 1657 130.0
10582- | [EEE BOZ.11n (HT Mixed, 20MHZ, % asa 67.18 | 1688 | D48 | 1300 | 296 %
AbA MCS1. 80pc duty cycla) _
¥ 4.73 67.17_| 1673
Fi 504 BES2 | 16.70_ | 1300 | P
10583 | IEEE BOZ.11n [HT Mixed, 20MHz, x| 480 67.10 | 1677 | 046 £86 %
LLEY MCS2, S0pc duly cycle)
¥ 465 6703 | 1658
Fi 4 56 ]
10584~ | JEEE 802 11n (HT Mixed, 20MHZ. X 496 Gr.2f | 1682 | 048 +06%
AAA MLCS3, 90pe duty cycle) I EE I
Y | 470 6723 | 1676
F 502 700 | 1673
10595- | IEEE B02.11n (HT Mixed, 20MHz, % | 482 6722 | 1682 | 048 +56%
AAA MCS4, 80pe duty cycle)
¥ 467 67.20 | 1665
F] 498 BEBE | 16.63
10586- | IEEE BOZ 11n (HT Mixed, 20MHz, P} 4 B6 6723 | 1682 | 046 96 %
AAA MCSS, S80pc duly cycls)
¥ 4 60 67 15 16,64
B F4 aa2 G695 | 16,63
10587- | IEEE BOZ 11n (HT Mined, 20MHz X | 481 6713 | 1671 | 046 06 %
AAS MCS6, S0pc duly cyche)
¥ | 455 6701 | 1640
Z | 487 BBA7 | 1653
10598- | [EEE 802.11n (HT Mixed, 20MHz, X | 480 6738 | 688 | 046 +0E%
Ay MCS7, 80pc duty cycle)
¥ | 455 67.30 | 16B0 |
Z | 485 6711 16.78 | 130.0
10588- IEEE BOZ 11n (HT Mixed, 30MHz, X | 550 6738 | 1694 | D46 | 1300 | t96%
AR MCS0, 90pc duty cycin)
¥ | 531 6734 | 16.86 130.0
Z 565 6706 | 1677 130.0
10600- | IEEE BOZ.11n (HT Mixed, 40MHZ, X 563 GrB80 | 1712 | 046 | 1300 | +06%
AAA MCS1, 20pc duty cyche)
¥ | 541 B7.70_| T 130.0
Z 572 6770|1102
10801- IEEE 802.11n (HT Mixed, 40MHZ, b 552 G54 | 1701 | 046 +06%
AdA MCS2. 80pc duty cycls)
¥ 531 G749 | 1683
= z 559 67,38 | 16.A7
10602 IEEE B0Z.11n (HT Mixed, 40MHz. x 562 6757 | 1604 | 048 £06 %
A, MCS3, B0pc duty cycle) 1—
¥ | 539 G745 | 1682 130.0
Z | S&T 67.37 | 16.78 130.0
10603- IEEE BOZ 11n (HT Mixed, 30MHz, X | 570 6788 | 1723 | D48 1300 | +96%
ARA MCS4, B0pc duty cycl)
¥ 548 6778 | 17.13 130.0
Z| 576 E7.60 | 17.07 130.0 -
10604- | IEEE BOZ 11n (HT Mixed, 408Hz, F 551 G7.35 | 1695 | 046 | 1300 | £95%
AAA MCSS, 90pe duly cycle)
¥ 533 6731 | 1688 130.0
Z | 588 6712 | 1678 130.0
10805- | IEEE BOZ 11n [HT Mixod, 40MHz, F; 562 6768 | 1711 | 046 | 1300 | +96%
AAA MCS6, 90pc duly cyclal
¥ 538 6750 | 16.96 130.0
F4 567 G746 | 1695 130.0
10606- IEEE 802 11n |HT Mixed, J0MHz, X 535 GE99 | 1663 | 046 | 1300 | =06 %
AAA MCS7, S0pc duly cycle)
¥ 518 6507 | 1654 130.0
Z | 543 6685 | 1653 1300
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10B07- IEEE BOZ 11ac WiF1 [20MHz. MCS0, x| 487 6621 | 1640 | 046 | 1300 | £9
s ik ] 96 %
¥ | dar 6627 | 1628 130.0
2z 471 B5A3 | 16.18 130.0
10608- IEEE B02 118c WiFi (2094Hz, MCS1, X 488 6662 | 1657 046 1300 | +86%
AAA 90pc duty cycle)
Y | 460 B850 | 1642 130.0
Z | 441 6631 | 16.35 130.0
10608 IEEE B02.11ac WiFi (20MHz. MCS2. X 475 B6AT 16.41 046 | 1300 | t96%
AAR Slpc duty cycla)
¥ | 450 6640 | 16.22 130.0
F 480 66,16 16,20 130.0
10610- | IEEE 802 11ac WiFi [20MHz. MCS3, ] 4 80 GBE3 | 1657 | 046 | 1300 | t86%
AdA 80pe duty cyche)
¥ | 458 6659 | 1641 130.0
Z | aBs 6632 | 1635 130.0
10611- | IEEE BOZ, 11ac WiFi (20MHz, MCSA, X | 4712 6543 | 1642 | 048 | 1300 | +568%
AAA B0pe duly cycla)
¥ | 446 6636 | 1624 1300
Z 477 6613 | 16.21 130.0
10612- | IEEE B0Z 11ac WiF [20MHz, NCSS, X 472 BESD | 1646 | 046 | 1300 | £956 %
AR 90pc duty cycla)
Y | 444 GEAE | 16.26 130.0
Z | 478 8620 | 1825 120.0
10613 IEEE BOZ 11ac WiFi [20MHz, MCSE, X | 473 6547 | 1634 | D4B | 1300 | +56 %
Ay 90pc duty cycle)
Y | 444 6627 | 16.09 30.0
= Z | 478 BEZ0 | 16,15 130.0 ]
10614- | IEEE BO0R.11ac WiFi [(20MHz. MCST. X | 468 6668 | 1660 | 046 | 1300 | £9.6%
A S0pc duly cycis)
¥ | ddz 6658 | 1641 130.0
. 4.7z 6637 | 16.a7 130.0
10615~ | IEEE BOZ.11ac WiFl (20MHz, NCESE, x| 411 6625 | 1618 | 046 | 1300 | t96% |
Al | B0pc duty cycla)
Y | ddd 8615 | 15897 1300
] = Z | an 85086 | 1598 1300
10616- IEEE B0Z 11ac WiFi (20MHz, MCS0, X | 83z 6665 | 1657 | 046 1300 | t96%
AR, 80pc duly cycle)
h 511 6651 16 44 1300
Z | 5ar BEA3 | 1639 130.0
10617- | IEEE 802 11ac WiFi (40MHz, MCS1, x| 539 GEB4 | 1663 | D46 | 1300 | £96%
AAA S0pe duty cycle) |
¥ | 514 G661 | 1646 130.0
_ 3 543 66,56 | 1642 130.0
10618- | IEEE B0Z 11ac WiF| (40MHz, MCSZ, ® 578 66,85 | 166G | D46 | 1300 | *06%
ity BOpc duty cycle) ——— )
¥ | 506 6670 .53 130.0
Z | 532 6660 .46 130.0
10618- | IEEE BOZ.11ac WiFi (40MHzZ. MCS3, X | 529 66 65 649 | 046 1300 | +66%
A B0pc duty cycle)
¥ | 508 G54 | 1647 130.0
- Z | 535 G644 | 16.32 130.0
10620- | IEEE B0Z 11ac Wik (40MHz, MCS4, x| 538 BEEE8 | 1655 | 046 | 1300 | :t96%
A S0pc duty cycls)
¥ 515 8650 | 1640 130.0
Z | 545 86 51 16.40 130.0
10621- IEEE BOZ2.11ac WIFi ($0MHz, MCS5, x 538 66.82 16.74 046 1300 | £96%
AAA, S0pc duty cycle)
¥ | 516 6665 | 16.61 130.0
Z | 543 6658 | 1655 130,0
10622- | IEEE B0Z 118 WiFi (40MMz. MCS8, X | 640 B6SD | 1682 | 046 | 1300 | £96%
A S0pc duly cycle)
Y 515 B56.74 16.65 130.0
[ Z 544 BG73 | 1662 130.0
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10623- | IEEE BOZ.11ac WiFi (40MHz, MCST, F 537 6650 | 1645 | 046 | 1300 | 25.6% |
LLL] S0pc duty cycla) |

¥ | 503 6625 | 16.25 130.0
Fi 533 B5.27 1627 1300
10634- | [EEE 802.11ac WiF) (40MHz, MCS8, b3 546 6668 | 1660 | 046 | 1300 | £96%
AAL 90pc duty cycle)
b 5.23 6651 | 16.46 130.0
e Fi 551 GG 48 16.44 130.0
10625- IEEE BOZ.11ac WiFi (40MHZ, MCS5, x 583 6768 17.15 0.46 130.0 + 96 %
A, S0pe duly cycla)
i 537 6667 | 16.60 130.0
= Fi 563 G760 | 17.04 130.0
10626- | IEEE 802 11ac WiFi (B0MHz, MCS0, S 5.62 G668 | 1650 | 046 | 1300 | $96%
Fhy, Slpc duty cycla)
b 5 44 66 49 16.37 1300
Z 5.64 G6AR | 1634 130.0
10627- | IEEE 802 11ac WiFi (BOMHz, MCS1, X 5.8 B727 | 1675 | 046 | 1300 | =96%
ABA S0pc duty cycla)
¥ | 568 67.15_ | 16.67 130.0
Z | 580 BTO08 | 1658 130.0
10628~ | IEEE BOZ 11ac WiF) (BOMHE MC52, X | 565 BE78 | 1645 | 046 | 1300 | *06%
AAA S0pe duly cycle)
¥ 543 GO45 | 16.24 130.0
Z 5.70 6,63 16.31 130.0
10625 IEEE 802.11ac WiFi (B0MHz, MCS3, X 5.73 6. B 1646 | 046 | 1300 | t96%
AR Siipe duty cycle)
¥ | 555 8670 | 1636 130.0
z 5.79 66,70 16.34 130.0
10630- | IEEE BOZ.17ac WiFl (30MHz MCSS, X | 619 68 41 1725 | D46 | 1300 | =96%
AAS _Bpc duty cycla}
¥ | 6517 G767 | 16.80 | 1300
Z | 63z BBAE | 1741 130,0
10631- IEEE BOZ.11ac WiFi (BOMHZ, MCS5. x| 607 BBAB | 1733 | D46 | 1300 | 206 %
et S0pc duty cycle)
¥ 575 BT 66 17.06 130.0
Fi 617 BB1Z | 17.23 130.0
10632- | IEEE BOZ. 118c WiFi [BOMHE, MCSE, X | 583 G734 | 1603 | 046 | 1300 | £96%
Ad S0pc duty cycle)
i 570 6741 | 16.95 130.0
z 587 6710 | 1674 130.0 E
10633- | IEEE B02.11ac WiFi (BOMHz, MCST, X | 511 6684 | 1656 | D46 | 1300 | +08% |
Add 90pe duty cyche}
¥ | 5a5 6554 | 1633 130.0
| Z 577 B6.70 | 1642 130.0
10834- | IEEE BOZ.11ac WiFi (B0OMHz, MCS8, X | &70 E588 | 1664 | 046 | 1300 | +96%
AAM B0pe duty cycle) |
i3 540 66.77 | 16.50 1300
= Z | &75 BG.B1 | 1649 130.0
10635- | IEEE B0Z,11ac WiF) (BOMHEZ, MGSD, x| sE7 GEZE | 1601 | 046 | 1300 | t96 %
AR G0 duly eycle)
¥ | 533 6581 | 1577 130.0
F4 564 66,17 15.80 130.0 B
10636- | IEEE 1602 11ac WiFi (160MHz, MCSO, x| 603 6704 | 1658 | 046 | 1300 | z96%
A B0pa duly cycie)
¥ 5.58 G6E4 | 1645 1300
Z | 606 GGEE | 1644 130.0
10637- IEEE 1602.118c WiFi (160MHz. MCS1, x| 819 6744 | 1676 | 046 1300 | 286%
AAS, S0pc duty cycle)
¥ | 600 67.14 | 16.58 130.0
Z | 623 6726 | 1B.61 130.0
10638- IEEE 1602.17ac WiFi (160MHz, MCS2, | X | 619 6740 | 1872 | G046 1300 | £96%
ARS S0pc duty cycle)
¥ | 603 6722 | 16.60 130.0
Fi 6.22 G7.24 | 1657 130.0
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10639- | IEEE 1602.17ac WiF| (160MHz, MCS3, X B.A7 €735 | 1674 | D46 | 1300 | 986%
AAM B0pc duty cycle) |
¥ 558 67.08 16,57 130.0
3 621 67 22 16,61 130.0
10640- IEEE 1602 11ac WiFi [ 160MHz, MCSa, x 6.17 57 36 16.68 | 046 1300 | £9.6%
A, Sl duty cycie)
¥ 5.92 6.1 16.43 130.0
| Z 6.20 67.26 16,58 130.0
10641- | IEEE 1602.17ac WiF (160MHz. MCSH, X 621 G726 | 1685 | 046 1300 | +96%
Ads, | 90pe duty cycle)
| ¥ 6.04 6705 | 1652 130.0
| Z 1] 67.07 16,50 130.0
10B42- IEEE 1602, 1 Yac WiFi {180MHz, MCSE, X 6.26 67 52 1685 | 046 1300 | z96% |
ABA S0pe duty cycle) _— Trre
¥ | 608 6725 | 1680 1300
F £.30 B7.97 16.81 130.0
10643- IEEE 1602 11ac WiFi {160MHz. MCST. X 6.09 67.20 1668 | 046 1300 | £96%
AR S0pc duty cycha)
¥ 5080 | 6691 16.50 130.0
- z B.13 67.05 16,56 130.0 |
10644- IEEE 1602.11a¢ WIFi (160MHz, MCS8, X 676 6771 | 696 | 046 1300 | £96%
AdA S0pe duty cycla)
¥ 5 95 707 16,61 1300
Z 6.34 7.6 16.68 130.0
10645- IEEE 1602.11ac WiFi (160MHz, MCS%, x 655 68,27 1720 | D46 1300 | *96 %
PSR B0pc duty cyclel
¥ ©.09 BT AT 16.62 130.0
= i 681 BGE&1 17.30 130.0
10646- LTE-TDD [SC-FOMA, 1 RB, 5 MHz. x| 1796 | 10677 | 3542 | B0 600 | t96%
AT OPSK. UL Subframe=2,7] |
| ¥ B.78 B87.07 | 2872 60.0
. Z | 1602 103.12 | 3429 0.0
10647- | LTE-TDD {SC-FDMA. 1 RB, 20 MHz, % | 15565 10458 | 3488 | 930 60.0 0.6 %
ARE QPSK, UL Sublrame=2.7) |
B 1 ¥ 609 | 8535 | 2831 60.0
[ Z 1 144 [ w151 | 3391 60.0
;ﬁw- COMAZO000 (1% Advanced) 3 0.97 68 68 1400 | 000 1500 | D6 %
¥ 0.58 63,40 9 56 150.0
— i 0.81 6498 | 1224 150.0
::Bﬁa:ﬂh:'drﬂ determined using the max. daviabon from inosr nesponse applying reciangular dstribabon and s axpressed for ihe squana of ihe
W
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Appendix C.2 Calibration certificate for DAE (S/N : 1340)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switreriand

Schweizerischer Kalibrierdienst
Service sulsse détalonnage
Servizio mvizzens di taratura
Swiss Callbration Service

Accredited by the Swiss Accreditation Sarvcs (SAS) Accreditation No.: SCS 0108
Thio Swins Accreditation Service i one of the signatories to the EA
Mubtilateral Agreemant for the recognition of calibration cerificates

cient  SGS Korea (Dymstec) Certificate Ho: DAE4-1340_May17

|CALIBRATION CERTIFICATE |

| Otroct DAE4 - SD 000 D04 BM - SN: 1340 g ST

| .
1 |
| Catbrason proceduneis) OA CAL-D8.v29

| Calibration procedure for the data acquisition electronics (DAE) o a T

Callbation date May 23, 2017 |

| Thin caliiraton cenilicale documenis e racoabiey 1o nalional sinndands, wheh naliee the physical wnils ol massurenania [(S1)
The measutements and the uncetainties with confidence protability ae givin on e folitwing pages and are par of tha cenilicats

| Al cofibraticns huve besn contucted in the closed laboriony faciity. emdronment temperities (22 = 35C and humiday < 70%
Calbration Equipmant ssed (METE crifical tor calibralon)

| Primary Slanclards | Cal Daba [Canficats Mo ) Sehaduded Caltiralion
| Keithéay Mulimaeder Typs 2001 SN BE1a278 09-Sap-16 (Mo 10065) Sep-17
Smujﬁgﬂ_@_ i [+ I:I'Qrk_!].?‘_lll_f_ll\ hcasia| Cohpdulod Chack |
| At DAE Calibraton Ling | BE WS 053 AA 1001  O5-Jar-17 {in house chack) b howae check: Jan-18 |
| Calirator Bont V2.1 SE LS 006 AA 1002 05-Jan-17 {in hiouss check) In house check: Jan-18 ‘
| MNamg Fumcton Sigrahure
| Cattiensod by Adrlan Gahang Technician /{ |
g |
| Apgmroved by Fir Bomhot Deputy Techrical Manager 1=b/
tN I‘:; AMay

insud: May 23, 2017 |
This calibeition cesfificale shall nol be reproduced oxcept in ull withowl wimlen aopecval of the abaraiory, |
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Calibration Laboratory of PN

; oy =] Schweirarincher Kalibrierdienst
Schmild & F_’ar{ner %\“—"J i c Service sulsse d'#alennage
Engineering AG e Servizio svirzoro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i/,f&ﬂ_bp‘-‘ S Swiss Calibestion Service
Accrediled by the Swiss Accreditation Sandce (SAS) Accreditation No.: SCS 0108

The Swiss Accroditntion Service is ono of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE

data acquisition electronics

Connectorangle  information used in DASY system to align probe sensor ¥ to the robot

coordinate system.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

The following parameters as documented in the Appendix contain technical information as a
result from the perormance test and require no uncertainty,

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

» Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

» Channel separation: Influence of a voltage on the neighbor channels not subject to an
input valtage.

» AD Converter Values with inputs shorfed; Values on the internal AD canverter
corresponding to zero input voltage

* Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

= Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

s Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating

miodes.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100.. +300 mV
Low Range: 1LSB = 61nV, fullrange= -1....... +3mV

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Calibration Factors X Y z
High Range 404.464 + 0.02% (k=2) | 404.387 + 0.02% (k=2) | 404.473 + 0.02% (k=2)
Low Range 3.98248 + 1.50% (k=2) | 3.98117 + 1.50% (k=2) | 4.01177 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

2555%+1°"

Certificate No: DAE4-1340_May17 Page3of5

Report File No:  F690501/RF-SAR002491-A2

Date of Issue :  2017-09-07

(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2)

A4 (210mm x 297mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 75/100
Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199990.29 -1.62 -0.00
Channel X + Input 20002.03 1.42 0.01
Channel X - Input -19999.93 1.66 -0.01
Channel Y + Input 199989.53 -2.10 -0.00
Channel Y + Input 19999.89 -0.77 -0.00
Channel Y - Input -20002.49 -0.97 0.00
Channel Z + Input 199989.87 -2.14 -0.00
Channel Z + Input 19899.50 -1.14 -0.01
Channel Z - Input -20004.20 -2.58 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.40 -0.54 -0.03
Channel X + Input 201.38 0.42 0.21
Channel X - Input -198.08 0.81 -0.40
Channel Y + Input 2001.14 0.64 0.03
Channel Y + Input 200.64 -0.33 -0.16
Channel Y - Input -199.01 -0.03 0.01
Channel Z + Input 2000.75 0.26 0.01
Channel Z + Input 200.39 -0.48 -0.24
Channel Z - Input -199.76 -0.76 0.38
2. Common mode sensitivity
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 1.50 -0.52
- 200 1.53 -0.68
Channel Y 200 -13.22 -13.52
- 200 12.52 12.17
Channel Z 200 -10.21 -10.51
-200 8.48 8.69
3. Channel separation
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (pV)
Channel X 200 - -0.95 -3.21
Channel Y 200 8.24 -0.31
Channel Z 200 10.38 3.54 -
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15823 15868
Channel Y 16213 13686
Channel Z 16017 13745

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10ME2
Average (uV) min. Offset (uV) | max. Offset (uV) St I:[)::;allon
Channel X -0.48 -1.63 0.44 0.35
Channel Y -1.21 -2.14 -0.51 0.33
Channel Z -0.90 -2.20 0.10 0.40
6. Input Offset Current
Nominal Input circuitry oftset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vee) -0.01 -8 -9
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Appendix C.3 Calibration certificate for Dipole
Calibration Laboratory of A,
Schmid & Partner S § SONTOIsCRRor M o
) ] -1 rvice suisse d'étalonnage
Engineering AG : = € perviciosimero taraturn
Zeughausstrasse 43, 8004 Zurich, Switzariand N 5 swiss Calibration Service
Yoal sl

Accrediled by the Swiss Accraditation Service (SAS)

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cenificates

Accreditation No: SCS 0108

ciem  SGS Korea (Dymstec) Certificate No: D1750V2-1070_Jul16
CALIBRATION CERTIFICATE |
Ohjoct D1750V2 - SM:1070 e .I
.ﬁ; l,..--':'
Calibention precedurns) QA CAL-05.vD y
ST W

Casbration dato July 21, 2016

Calbraton Equipment used (MATE critical for calbation )

Calibration procedure for dipoke validation kits above 700 MHz

Thia calitention cerificale documants the imcoatslity o national standards, which reatizs tho physical uris of measuremants (1)
The measurements and e utcerantios with confidence probabifity are ghvan o thes Iollowing pagos and are pan of he cortificale

All cadbmations hive been conduciod in the closed lnboratary facshty, amironment lemporature (22 = 31°C and humidity = 7%

&

| Thes calfibration cartficate shall not be mproduced sxcapd in full without wiitten approval of the lsbormiory

P =

Insued: July 22, 2016

Primary Standars [iDn _ Cal Date (Centificate No | Schetuled Calibraton
| Prower mater NRF | SN: 104778 OE-Ape-16 (Mo, 217-0228802280) Apr17 -

Power sensor NAP.231 | BN 104 08-Apr-18 (Mo, 217-02288) Apr7

Penwar sensor NAP-791 Sh: 103245 DE-Age-16 (Mo, 217-02289) Apra7

Raleronce 20 o8 Afentaion | Sh: 5058 (20w) 05-Apr1& (Mo, 217-0220 Apr-a7

Type-M msmaich combination | SM: 5047.2 / DEX27 OF-Apr16 (No. 217-02235) Apu-17

Ralemonca Probe EX30V4 | SM: T340 15-Jun-18 (Mo, EX3-7348_Junid) dure17
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Calibration Laboratory of A
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The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration ceriificates

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MN/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 Technigues”, 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 & 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 transtormed 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.
Mo uncertainty required.

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

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

The reparted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 85%.
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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 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 388+6% 1.36 mho/m + 6 %

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

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

SAR measured 250 mW input power 9.15 W/kg

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 4.84 W/kg

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.020.2) °C 53.4+6% 1.48 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 9.21 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 37.0 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measured 250 mW input power 4.88 Wikg
SAR for nominal Body TSL parameters normalized to 1W 19.6 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 513Q+1.3jQ
Return Loss -34.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47502+ 032

Return Loss -31.6dB

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 lo 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

Manutfactured by SPEAG
Manufactured on June 15, 2010
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DASYS5 Validation Report for Head TSL

Date: 21.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipaole 1750 MHz D1750V2; Type: D1750V2: Serial: D1750V2 - SN: 1070

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

Medium parameters used: £ = 1750 MHz; 0 = 1.36 S/m: & = 38.8: p= 1000 kg/m"
Phantom section: Flut Section

Measurement Standard; DASYS (IEEENEC/ANSI C63.19-201 1)

DASYS2 Configurution:
« Probe: EX3DVA - SN7349: ConvFi8.46, 8.46, £.46); Calibrated: 15.06.2016:
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
= Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001

» DASYS2 52.8.8(1258); SEMCAD X 14.6.10{7372)

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

Reference Value = 104.8 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 16,5 Wikg

SAR(I g} = 9.15 Wikg: SAR(10 g) = 4.84 Wikg

Muximum value of SAR (measured) = 14.0 Wikg

-3.48
-6.96
-10.44

-13.92

-17.40

0dB = 14.0 Wikg = | 146 dBW/ikg
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Impedance Measurement Plot for Head TSL

H oJul 2006 0E:23198

EHD st1 2 U Fs BELIMB0  L2INBe T4 pH { 790,000 000 HHz
Del
Ll
& _--.'_;-"- ‘
r -
|
}
vy \'\
16"
Hl
CHI 511 LOG 2 dBSREF =79 dB = D1=34.861 d8 1 TIO,000 098 nHz
-T_"‘-‘—-.__:- 4 i e
B e e
+ o b + - + o . -
L = = F"-
4 b ! +
+ - h !
T NH o4 t 1
! | | £ —\ | | i
ia | | | ! | i L '
START 1 550,000 000 Mz 3 - STOP 1 950.000 006 FHE
Certificate No: D1750V2-1070_Jul18 Page & of B
Report File No:  F690501/RF-SAR002491-A2 Date of Issue :  2017-09-07

(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)
RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
' Tel. 031-428-5700 / Fax. 031-427-2371
1 83/100

http://www.sgsgroup.kr Page :

DASYS Validation Report for Body TSL
Duate: 21.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz D1750V2: Type: DIT50V2; Serial: D1750V2 - SN: 1070
Communication System: UID 0 - CW; Frequency: 1750 MHz
Medium parameters used: f= 1750 MHz; o = 1.48 S/m; &= 53.4: p = 1000 kgfm’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAECYANST C63.19-201 1)

DASY52 Configuration:
+  Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25); Calibrated: 15.06.20]6:
= Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS2 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 = 100.7 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.4 Wikg

SAR(L g) =921 W/kg; SAR(10 g) = 4.88 Wikg

Muximum value of SAR (measured) = 13.8 Wikg

-3.39
-6.77
1016

-13.54

-16.93

0dB = 13.8 Wikg = 11.40 dBWikg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2
MN/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 6§2209-2, "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:
) 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 paoint.
No uncertainty required.

SAA 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: D1900V2-5d158_Apr17 Page 2 o1 B

Report File No:  F690501/RF-SAR002491-A2 Date of Issue :  2017-09-07
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807

Tel. 031-428-5700 / Fax. 031-427-2371

i http://www.sgsgroup.kr Page: 87/100
Measurement Conditions
DASY systern configuration, as far as nol given on page 1
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantem Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0£0.2)"C 408 + 6 % 1.40 mho'/m = B %
Head TSL temperatura change during test =05°C e e
SAR result with Head TSL
SAR averaged over 1 em?® (1 g) of Head TSL Condition
SAR measuned 250 mW mput powar 9.95 Wikg
SAR for nominal Head TSL parameters nommalized o 1W 40.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 523 Wikg
SAR for nominal Head TSL parameters nomalzed to 1W 21.0 Wikg = 16.5 % (k=2)

Body TSL parameters
The following paramaters and calculations were applied.
Temperature Pearmittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mha/m
Measured Body TSL parameters 22.0£0.2)°C 539x6% 1.50 mhoim £ 6%
Body TSL temperature change during test <05°C s -
SAR result with Body TSL
SAR averaged over 1 em?® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.0 Wikg

SAR for nominal Body TSL paramaters

normalized to 1W

40.4 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5,33 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.5 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 53404+5112
Retum Loss -24.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point #9610+ 7.0

Return Loss -231dB

General Antenna Parameters and Design

J Electrical Delay (one direction) [ 1.200 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 samirigid coaxial cable. The center conductor of the feeding line is dirgctly connacted 1o the
second arm of the dipole. The antenna is therelore shor-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 1o 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 o the Standard.

Mo excessive force must be applied to the dipole arms. because they might bend or the soldered connections near the
feedpaint may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manufaciured on December 20, 2011
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DASYS Validation Report for Head TSL

Date: 20.04.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V 2; Serial: D1900V2 - SN:5d 158

Communication System: UID 0 - CW;, Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz; o = 1.4 §/m; & = 40.8; p = 1000 kg/m’
Phantom section: Flal Section

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

DASY52 Configuration:
= Probe: EX3DV4 - SNT349: ConvF(8.12, 8.12, 8.12): Calibrated: 31.12.2016:
+  Sensor-Surface: |.4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 28.03.2017
+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

o  DASYS2 5210000 1442); SEMCAD X 14.6.10(7413)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=53mm, dz=5mm

Reference Value = 106.7 Vim; Power Drift = -0,05 dB

Peak SAR (extrapolated) = 18.3 W/ikg

SAR(I g) = 9.95 Wikg; SAR(10 g) = 5.23 Wikg

Maximum value of SAR (measured) = 15.0 Wike

-3.60
-1.20
-10.80

-14.40

-16.00

0 dB = 15.0 Wikg = 11.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Dare: 20004.2017

Test Laboratory; SPEAG, Zunch, Switzeriand
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d 158
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: = 1900 MHz; o = 1.5 5/m; g = 53.9; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEEJEC/ANSI C63.19-201 1)
DASYS52 Configuration:

« Probe: EX3DV4 - SNT7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2016;

«  Sensor-Surface: Ldmm (Mechanical Surfoce Detection)

+ Electronics: DAE4 Sn601; Calibrated: 28.03.2017

= Phantom: Flat Phantom 5.0 (back); Type: QD 000 P30 AA; Serial: 1002

= DASYS2 5210000 1442); SEMCAD X 14.6.10(7413)

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

Reference Value = 102.7 Vim: Power Drft =-0.07 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(] g) = 10 W/kg; SAR(10 g) = 5.33 W/kg

Maximum value of SAR (measured) = 14.5 Wikg

dB

-3.40
-6.80
-10.20

-13.60

-17.00

0dB =145 Wikg = 11.61 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S Schwnizerischer Knlibrisrdienst
Schmid & Partner ;%& S Seric siksn guionnage
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Acerodibed by thie Swiss Accredintion Sandce (SAS) Aceraditation No.: SCS 0108

The Swiss Accreditation Service is one ol the signatories to the EA
Multilaioral Agreoment 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)

o)

c}

d)

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

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

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

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

Additional Documentation:

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 slated in the cerfificate 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 liguid 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,
Mo uncertainty required.

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

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
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 faclor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systemn configuration, as far as nol gven on page 1.
DASY Version DASYS V52,100
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phamtom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The lollowing parametars and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 32 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C ITT 8% 1.87 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 13.3 Wikg
SAR for nominal Head TSL parameters normalized to 1W 51.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.16 Wikp
SAR for nominal Head TSL paramaters normalized to 1W 24.2 Wikg = 16.5 % (k=2)

Body TSL parameters
The following pammeters and calculations were applied.
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 52.7 1,85 mha/m
Measured Body TSL parameters (22.0£0.2)°C 525+ 6% 2.03 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 ingpul power 12.9 Wikg

SAR for nominal Body TSL parametars

normakized 1o 1W

50.6 Wikg = 17.0 % (k=2)

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

candition

SAR measwed

250 mWW inpul power

6,03 Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

23.9 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to fead point 554 {1+ 341
Ratum Loss - 24.4 dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 5050 +6.1i0
Feturn Loss -24.3dB

General Antenna Parameters and Design

[Ele:tn:al Delay {one direction) 1.161 ns J

After long term use with T00W radiated power. only a slight warming of the dipole near the leadpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The cemer conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is theretore shor-circuited for DC-signals, On some of the dipoles, small end caps
are added 1o the dipole arms in order (o improve matching when loaded according 1o the position as explained in the
"Measuremant Conditions” paragraph. The SAR date are not affected by this change. The ovarall dipobe length is still
according to the Standard

Mo excessive force must be applied fo the dipole arms. because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data
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DASYS Validation Report for Head TSL

Date: 21.04.2017
Test Laborstory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 892

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

Medium parameters used: f= 2450 MHz; o = L.87 S/m; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANST C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.72. 7.72, 7.72); Calibrated: 31.12.2016;
« 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

« DASYS252.10,0(1442); SEMCAD X 14.6.10(7413)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan i7x7x7)/Cube 0
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 111.7 Vim: Power Drilt = 0.01 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(T g) = 133 Wikg: SAR(10 g) = 6.16 W/ke

Maximum value of SAR (measured) = 21.1 Wikg

<5.00
=10.00
-15.00

-20.00

-25.00

0dB = 21.1 Wikg = 13.24 dBW/kg
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Impedance Measurement Plot for Head TSL

I Apr 2017 11148141

NS 38T 0 L4336 6 TT20T pH 7 450,000 BRD MM

| aFI
— T ?“'j = il = -‘-_._.
===
Certificate No: D2450V2-892_Apr17 i Page G of 8 - i - -
Report File No:  F690501/RF-SAR002491-A2 Date of Issue :  2017-09-07

(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



| SGS Korea Co., Ltd.
i 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
. Tel. 031-428-5700 / Fax. 031-427-2371

i http://www.sgsgroup.kr Page: 99/100

DASYS5 Validation Report for Body TSL

Date: 210420017
Test Laborstory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 892

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

Medium parameters wsed: I = 2450 MHz: o = 2.03 S/im; &= 52.5; p = 1000 ke/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEETEC/ANSI C63.19-201 1)

DASY 52 Confliguration:
« Probe: EX3DV4 - SNT7349: ConvF(7.79. 7.79. 7.79); Calibrated: 31.12.2016;
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 28.03.2017
«  Phamom: Flat Phantom 5.0 (back); Type: QD D00 P50 AA; Serial: 1002

« DASYS2 52.10.001442); SEMCAD X 14.6.10(7413)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 102.4 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 25.4 Wikg

SARIL g) = 129 Wikg: SAR(10 g) = 6.03 W/kg

Maximum value of SAR (measured) = 20,3 Wikg

df

-5.00
10,00
“15.00

20,00

-25.00

0dB =203 W/kg = 13.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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