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1 Testing Laboratory
Company Name SGS Kaorea 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 2370

2 Details of Manufacturer
Applicant Intel Mobile Communications
Address Intel Mobile Communications 100 Center Point Circle Suite 200 Columbia,

SC 29210 USA

Email steven.c.hackett@intel.com
Phone No. 803-216-2344

3 Description of EUT(S)
EUT Type Module
Model Name 8265D2W
Host Device NOTEBOOK PC
Host Device Name NP930QAA
Mode of Operation WLAN, Bluetooth
Crest Factor 1 (WLAN), 1.307(Bluetooth)
Body worn Accessory None
Tx Frequency Range 2412 ~ 2462 (WLAN_802.11b/g/n)

5180 ~5240 5260 ~ 5320 (WLAN_802.11a/n/ac)
5500 ~ 5700 (WLAN_802.11a/n)

5500 ~ 5720 (WLAN_802.11ac)

5745 ~ 5825 (WLAN_802.11a/n/ac)

2402 ~ 2480 (Bluetooth)

Antenna Information Port Main Aux
Manufacturer Galtronics Galtronics
Type PIFA PIFA
Main Antenna Gain (dBi) Aux Antenna Gain (dBi)
2.40 GHz ~ 2.50 GHz -0.13 2.40 GHz ~ 2.50 GHz 0.84

5.150 GHz ~ 5.350 GHz 3.34 5.150 GHz ~ 5.350 GHz 0.92
5.470 GHz ~ 5.725 GHz 1.17 5.470 GHz ~ 5.725 GHz 0.92
5.785 GHz ~ 5.850 GHz -0.77 5.785 GHz ~ 5.850 GHz -1.76

4  The Highest Reported SAR Values

Equipment Class Band H'gheslthg/F\);/);;d SR

DTS 24 WLAN 0.71

UNII 5.8 WLAN 0.97

53 WLAN 1.01

NI 5.6 WLAN 1.06

DSS Bluetooth 0.19

Simultaneous SAR per KDB 690783 D01v01r03 1.44
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S 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;

|X| KDB 865664 D01v01r04 SAR Measurement Requirements for 100 MHz to 6 GHz
|X| KDB 447498 D01v06 Mob-lle and Portab!e D'ev1ces RF Exposure Procedures and
Equipment Authorization Policies
_:| KDB 447498 D02v02r01 SAR Measurement Procedures for USB Dongle Transmitters
_Z] KDB 248227 D01v02r02 SAR Guidance For IEEE 802.11 (Wi-Fi) Transmitters
:I KDB 615223 D01v01r01 802.16e/WiMax SAR Measurement Guidance
|X| KDB 616217 D04v01r02 SAR Evaluation Considerations for Laptop, Notebook, Netbook and
Tablet Computers
|:| KDB 643646 D01v01r03 SAR Test Reduction Considerations for Occupational PTT Radios
I:I KDB 648474 D03v01104 Ev'aluatlon and Approval Considerations for Handsets with Specific
Wireless Charging Battery Covers
[ ] XDB 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
|:| KDB 941225 D05v02r05 SAR Evaluation Considerations for LTE Devices
|:| KDB 941225 D06v02:01 SAR E.V.a'luatlon Procedures for Portable Devices with Wireless Router
Capabilities
|:| KDB 941225 D07v01r02 SAR Evaluation Procedures for UMPC Mini-Tablet Devices

6 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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7  Specific Absorption Rate (SAR)

7.1 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

7.2 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.
7.3 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 Controlled Environment

P General Population Occupational

Partial Peak SAR

(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

(Hands/Feet/ Ankle/Wrist) 4.00 m W/g 20.00 m W/g

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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8 The SAR Measurement System

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

Computer-controlled 3-D stepper motor system (SPEAG DASY4 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 RX 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.

contrallor
(CSTMB-typed

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 XP.

*  DASY 4 software.

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

¢ The ELI phantom enabling testing flat usage.

*  Tissue simulating liquid mixed according to the given recipes.

*  Validation dipole kits allowing to validate the proper functioning of the system.
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9 System Components
9.1 Probe
Construction : Symmetrical design with triangular core.
Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents, 4
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 : £03 in HSL (rotation around probe axis)

+0.5 in tissue material (rotation normal to probe axis) EX3DV4 E-Field Probe

Dynamic Range : 10pW/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.

9.2 ELI Phantom

Construction : Phantom for compliance testing of handheld and body-
mounted wireless devices in the frequency range of 30
to 6 . ELI is fully compatible with the IEC 62209-2
standard and all known tissue simulating liquids. ELI has
been optimized regarding its performance and can be
integrated into our standard phantom tables. A cover
prevents evaporation of the liquid. Reference markings on
the phantom allow installation of the complete setup,
including all predefined phantom positions and
measurement grids, by teaching three points. The phantom
is compatible with all SPEAG dosimetric probes and
dipoles.

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

structure ELI Phantom
Shell Thickness * 2.0mm= 0.2 mm
Dimensions * Major axis: 600
Minor axis: 400
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9.3 Device Holder
Construction: : Simple but effective and easy-to-use extension for

Mounting Device that facilitates the testing of larger
devices according to IEC 62209-2 (a.q.. laptops, Cameras,
etc.). It is lightweight and fits easily on the upper part of
the Mounting Device in place of the phone positioned.

v

Device Holder
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10 SAR Measurement Procedures
10.1 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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=3 GHz

>3 GHz

Maximum distance from closest measurement point
{geometric center of probe sensors) to phantom surface

S+ 1 mm

Y& In(2) = 0.5 mm

Maximum probe angle from probe axis to phantom
surface normal at the measurement location

0%+ 1°

20+ 1

Maximum area scan spatial resolution: A% e AYares

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

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

When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device,

Maximum zoom scan spatial resolution: AXzae. AYzeom

<2GHz: <8 mm
2-3GHz =35 mm’

3-4GHz <5mm’
4 -6GHz =4 mm’

3-4GHz =4 mm

Maximum zoam scan
spatial resolution,
normal to phantom

uniform grid: Azg.in) <35 mm 4-3GHz =3 mm
5-6GHz <2 mm

Azzoond 1 ) between 3-4GHz <=3 mm
1" two points closest =4 mm 4-5GHz <2.5 mm

to phantom surface

§—60GHz <2 mm

surface graded
grid
Mﬂlu-cur.“]} 1 _::
between subsequent < 1.5 Azgoond - 1)
paints
A 3-4GHz =28 mm
:::::::;:nn zoomscan | o S 0'Hiiit 4 - 5GHz > 25 mm

F-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

< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 >
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11 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 ELI 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 2450 , 5300 , 5600

and 5800 . 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. MECA Model BLMA1060-10 Amplifier

C. Agilent Model E4419B Power Meter

D. Agilent Model E9300H Power Sensor

E. KEYSIGHT Model 772D Dual Directional Coupler
F. Reference dipole Antenna

Photo of the dipole Antenna

Target SAR 1
. . g from Measured Normalized . Liquid
Venfléc.?twn Pg;);e Tissue Calibration SAR1g SAR1g Dev;/atlon Date Temp.
! Certificate 0.1W) aw) (%) ©°C)
aw)
D2450V2 2450
SN-892 3986 Body 50.60 5.27 52.70 4.15 2017-10-20 | 23.2
D5 V2 5300
SN:1106 3986 Body 79.60 7.78 77.80 -2.26 2017-10-18 | 21.7
D5 V2 5600
SN:1106 3986 Body 81.60 8.22 82.20 0.74 2017-10-18 | 21.5
D5 V2 5800
SN:1106 3986 Body 79.10 8.34 83.40 5.44 2017-10-19 | 21.7

Tablel. Results system verification
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12 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;lated Tissue
emp(_ )

Measured, 2017-10-20 51.7 1.96
2450 Target Tissue Body 52.7 1.95
Deviation (%) -1.90 0.51

2402 Body Measured, 2017-10-20 51.9 1.91 23.2
Deviation (%) -1.52 -2.05
2480 Measured, 2017-10-20 51.6 2.00
Deviation (%) -2.09 2.56
Measured, 2017-10-18 48.5 5.40
5300 Target Tissue Body 48.9 5.42

Body Deviation (%) -0.82 -0.37 21.7
5290 Measured, 2017-10-18 48.5 5.38
Deviation (%) -0.82 -0.74
Measured, 2017-10-18 48.0 5.83
5600 Target Tissue Body 48.5 5.77
Deviation (%) -1.03 1.04

5530 Body Measured, 2017-10-18 48.1 5.72 21.5
Deviation (%) -0.82 -0.87
5690 Measured, 2017-10-18 478 5.98
Deviation (%) -1.44 3.64
Measured, 2017-10-19 46.5 5.81
5800 Target Tissue Body 48.2 6.00

Body Deviation (%) -3.53 -3.17 21.7
5775 Measured, 2017-10-19 46.6 5.77
Deviation (%) -3.32 -3.83
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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
Simulating Liquids for 5, Manufactured by SPEAG

Ingredients (% by weight)
Water 78
Mineral Oil 11
Emulsifiers 9
Additives and Salt 2
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13 Instruments List
Test Platform SPEAG DASY4 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 DASY4: V4.7 Build 8(.)
SEMCAD X: V1.8 Build 186
Hardware Reference
Equipment Type Serial Number Cal Date Cal Interval Cal Due
Robot RX90B L F03/5W05A1/A/01 N/A N/A N/A
Phantom ELI Phantom TP-1169 N/A N/A N/A
Mounting Device Laptop IEi)itension N/A N/A N/A N/A
Verification Dipole D2450V2 892 2017-04-21 Biennial 2019-04-21
Verification Dipole D5GHzV2 1106 2017-05-26 Biennial 2019-05-26
D iele“riclgtssessmem DAK-3.5 1228 2016-11-17 Annual 2017-11-17
DAE DAE3 1507 2017-08-22 Annual 2018-08-22
E-Field Probe EX3DV4 3986 2017-03-22 Annual 2018-03-22
Network Analyzer E5071C MY46111535 2017-05-23 Annual 2018-05-23
Power Meter E4419B GB43311125 2017-06-25 Annual 2018-06-25
Power Sensor E9300H MY41495307 2017-06-25 Annual 2018-06-25
Power Sensor E9300H MY41495314 2017-06-25 Annual 2018-06-25
Signal Generator E8247C MY43321024 2017-06-14 Annual 2018-06-14
Power Amplifier BLMA1060-10 1711221 2017-06-10 Annual 2018-06-10
D“alclzgsgrional 772D MY52180226 | 2017-06-18 | Annual | 2018-06-18
LP Filter LA-30N LPO3 2017-06-18 Annual 2018-06-18
LP Filter LA-60N LP04 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
Digital Hygro- HTC-1 14032782-1 20170317 | Annual | 2018-03-17
Digital Thermometer SDT25 17041500018 2017-08-11 Annual 2018-08-11
Spectrum Analyzer E4445A MY44020523 2017-06-14 Annual 2018-06-14
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14 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.

15 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.

Report File No:  F690501/RF-SAR002507 Date of Issue :  2017-11-03
(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: 19/130

16 WLAN Maximum Output Power Specifications
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

16.1 Maximum Output Power Specifications

Average power for Production ( m) Notebook & Tablet Mode

Mode Data Rate Channel Normal/Maximum Main Aux
802.11b ARDAZ 1 A1l Channels Mﬁ;‘:&;‘? 1?8 gg
I T e — i
I el oo
R e —— s

Tune-up Tolerance: -1.0 dB/+1.0 dB

Average power for Production ( m) Notebook Mode

Mode Data Rate Channel Normal/Maximum Main Aux

36 ~ 64 Maximum 9.0 11.0

Channels Normal 8.0 10.0

802.11a, n, ac All Data 100 ~ 144 Maximum 10.5 12.0

HT20/VHT20 Rates Channels Normal 9.5 11.0

149 ~ 165 Maximum 12.5 12.5

Channels Normal 11.5 11.5

38 ~62 Maximum 9.0 11.0

Channels Normal 8.0 10.0

802.11n, ac All Data 102 ~ 142 Maximum 10.5 12.0

HT40 / VHT40 Rates Channels Normal 9.5 11.0

151 ~ 159 Maximum 12.5 12.5

Channels Normal 11.5 11.5

42 ~ 58 Maximum 9.0 11.0

Channels Normal 8.0 10.0

802.11ac All Data 106 ~ 138 Maximum 10.5 12.0

VHTS80 Rates Channels Normal 9.5 11.0

Maximum 12.5 12.5

155 Channel Normal 115 11.5

Tune-up Tolerance: -1.0 dB/+1.0 dB
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Average power for Production ( m)_Tablet Mode
Mode Data Rate Channel Normal/Maximum Main Aux
36 ~ 64 Maximum 9.0 10.0
Channels Normal 8.0 9.0
802.11a, n, ac All Data 100 ~ 144 Maximum 10.5 11.0
HT20/ VHT20 Rates Channels Normal 9.5 10.0
149 ~ 165 Maximum 11.5 11.5
Channels Normal 10.5 10.5
38 ~62 Maximum 9.0 10.0
Channels Normal 8.0 9.0
802.11n, ac All Data 102 ~ 142 Maximum 10.5 11.0
HT40 / VHT40 Rates Channels Normal 9.5 10.0
151 ~159 Maximum 11.5 11.5
Channels Normal 10.5 10.5
42 ~ 58 Maximum 9.0 10.0
Channels Normal 8.0 9.0
802.11ac All Data 106 ~ 138 Maximum 10.5 11.0
VHTS80 Rates Channels Normal 9.5 10.0
Maximum 11.5 11.5
155 Channel Normal 10.5 10.5

Tune-up Tolerance: -1.0 dB/+1.0 dB

16.2 Bluetooth Maximum Output Power Specifications

Average power for Production (dBm)_ Notebook & Tablet Mode

Mode Normal/Maximum GFSK PI/4DQPSK 8DPSK LE
Maximum 11.5 8.0 7.0 7.0

Bluetooth
Normal 9.5 6.0 5.0 5.0

Tune-up Tolerance: -2.0 dB / +2.0 dB
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17 WLAN
17.1 General Device Setup
The normal network operating configurations are not suitable for measuring the SAR of 802.11 a/b/g transmitters.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable variations in
SAR results. The SAR for these devices should be measured using chipset based test mode software to ensure the
results are consistent and reliable.
Chipset based test mode software is hardware dependent and generally varies among manufacturers. The device
operating parameters established in test mode for SAR measurements must be identical to those programmed in
production units, including output power levels, amplifier gain settings and other RF performance tuning parameters.
A periodic duty factor is required for current generation SAR systems to measure SAR. When 802.11 frame gaps are
accounted for in the transmission, a maximum transmission duty factor of 92 — 96% is typically achievable in most
test mode configurations. A minimum transmission duty factor of 85% is required to avoid certain hardware and
device implementation issues related to wide range SAR scaling. The reported SAR is scaled to 100% transmission
duty factor to determine compliance at the maximum tune-up tolerance limit.
17.2 U-NII-1 and U-NII-2A
For devices that operate in both U-NII-1 and U-NII-2A bands, when the same maximum output power is specified
for both bands, SAR measurement using OFDM SAR test procedures is not required for U-NII-1 unless the highest
reported SAR for U-NII-2A is > 1.2 W/kg. When different maximum output powers is not required unless the
highest reported SAR for the U-NII band with the higher maximum output power, adjusted by the ratio of lower to
higher specified maximum output power for the two bands, is > 1.2 W/kg.
17.3 U-NII-2C and U-NII-3
The frequency range covered by U-NII-2C and U-NII-3 is 380 MHz (5.47 — 5.85 GHz), which requires a minimum
of at least two SAR probe calibration frequency points to support SAR measurements.
When Terminal Doppler Weather Radar (TDWR) restriction applies, the channels at 5.60 — 5.65 GHz in U-NII-2C
band must be disabled with acceptable mechanisms and documented in the equipment certification.
Unless band gap channels are permanently disabled, SAR must be considered for these channels.
When band gap channels are disabled, each band is tested independently according to the normally required OFDM
SAR measurement and probe calibration frequency point requirements.
17.4 2.4 GHz SAR Test Requirements
SAR is measured for 2.4 GHz 802.11b DSSS using either the fixed test position or, when applicable, the initial test
position procedure. SAR test reduction is determined according to the following.
1) When the reported SAR of the highest measured maximum output power channel for the exposure configuration

is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that position using the next highest measured output

power channel; i.e., all channels require testing.
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2.4 GHz 802.11g/n OFDM are additionally evaluated for SAR if highest reported SAR for 802.11b, adjusted by the
ratio of the OFDM to DSSS specified maximum output power, is > 1.2 W/kg. When SAR is required for OFDM
modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.

17.5 OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz and 5 GHz band, when the same maximum output power was specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the configuration
with the largest channel bandwidth, lowest order modulation and lowest data rate. When the maximum output power
of a channel is the same for equivalent OFDM congigurations; for example, 802.11a, 802.11n and 802.11ac or
802.11g and 802.11n with the same channel bandwith, modulation and data rate etc., the lower order 802.11 mode
i.e., 802.11a, then 802.11n and 802.11ac or 802.11g then 802.11n, is used for SAR measurement. When maximum
output power are the same for multiple test channels, either according to the default or additional power
measurement requirements, SAR is measured using the channel closest to the middle of the frequency band or
aggregated band. When thereare multiple channels with the same maximum output power, SAR is measured using
the higher number channel.

17.6 Initial Test Configuration Procedure

For OFDM, in both 2.4 and 5 GHz bands, an initial test configuration is determined for each frequency band and
aggregated band, according to the transmission mode with the highest maximum output power specified for SAR
measurements. When the same maximum output power is specified for multiple OFDM transmission mode
configurations in a frequency band or aggregated band, SAR is measured using the configuration(s) with the largest
channel bandwidth, lowest order modulation, and lowest data rate. If the average RF output powers of the highest
identical transmission modes are within 0.25 dB of each other, mid channel of the transmission mode with highest
average RF output power is the initial test channel. Otherwise, the channel of the transmission mode with the highest
average RF output conducted power will be the initial test configuration.

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are required. Otherwise,
SAR is evaluated using the subsequent highest average RF output channel until the reported SAR result is < 1.2
W/kg or all channels are measured. When there are multiple untested channels having the same subsequent highest
average RF output power, the channel with higher frequency from the lowest 802.11 mode is considered for SAR
measurements

17.7 Subsequent Test Configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position procedure. When the highest reported SAR (for
the initial test configuration), adjusted by the ratio of the specified maximum output power of the subsequent test
configuration to initial test configuration, is < 1.2 W/kg, no additional SAR tests for the subsequent test

configurations are required.
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18 RF Conducted Power Measurement

WLAN 2.4
Freq. Average Power
Mode () Ch. # Rate [ m]
Main AUX
2412 1 1 15.89 15.92
802.11b 2437 6 1 15.89 15.96
2462 11 1 15.93 16.00
2412 1 6 - -
802.11g 2437 6 6 - -
2462 11 6 - -
800110 2412 1 MCSO0 - -
H1;2O 2437 6 MCSO0 - -
2462 11 MCSO0 - -
202.11n 2422 3 MCS0 - -
Hl;40 2437 6 MCSO0 - -
2452 9 MCSO0 - -
WLAN 5.2
Measured Power
Freq.
Mode ) Ch. # Rate [ m]
Main AUX
5180 36 6 - -
5200 40 6 - -
802.11a 5220 12 5 - -
5240 48 6 - -
5180 36 MCSO0 - -
802.11n 5200 40 MCSO0 - -
HT20 5220 44 MCSO0 - -
5240 48 MCSO0 - -
802.11n 5190 38 MCSO0 - -
HT40 5230 46 MCSO0 - -
5180 36 MCS0 - -
802.11ac 5200 40 MCSO0 - -
VHT20 5220 44 MCSO0 - -
5240 48 MCSO0 - -
802.11ac 5190 38 MCSO0 - -
VHT40 5230 46 MCS0 - -
802.11ac
VHTR0 5210 42 MCS0 - -
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WLAN 5.3 (Notebook Mode)

Measured Power
Freq.
Mode ) Ch. # Rate [ m]
Main AUX
5260 52 6 - -
802.11a 5280 26 6 - -
5300 60 6 - -
5320 64 6 - -
5260 52 MCSO0 - -
802.11n 5280 56 MCS0 - -
HT20 5300 60 MCS0 - -
5320 64 MCS0 - -
802.11n 5270 54 MCSO0 - -
HT40 5310 62 MCS0 - -
5260 52 MCS0 - -
802.11ac 5280 56 MCSO0 - -
VHT20 5300 60 MCSO0 - -
5320 64 MCS0 - -
802.11ac 5270 54 MCSO0 - -
VHT40 5310 62 MCS0 - -
802.11ac
VHTR0 5290 58 MCSO0 8.90 11.00
WLAN 5.3 (Tablet Mode)
Measured Power
Freq.
Mode ) Ch. # Rate [ m]
Main AUX
5260 52 6 - -
802.11a 5280 26 6 - -
5300 60 6 - -
5320 64 6 - -
5260 52 MCS0 - -
802.11n 5280 56 MCSO0 - -
HT20 5300 60 MCS0 - -
5320 64 MCS0 - -
802.11n 5270 54 MCSO0 - -
HT40 5310 62 MCS0 - -
5260 52 MCS0 - -
802.11ac 5280 56 MCSO0 - -
VHT20 5300 60 MCSO0 - -
5320 64 MCS0 - -
802.11ac 5270 54 MCSO0 - -
VHT40 5310 62 MCS0 - -
802.11ac
VHTR0 5290 58 MCSO0 8.94 9.97
Report File No:  F690501/RF-SAR002507 Date of Issue :  2017-11-03

(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: 25/130

WLAN 5.6 (Notebook Mode)

Measured Power
Freq.
Mode () Ch. # Rate [ m]
Main AUX
5500 100 6 - -
202 11a 5580 116 6 - -
5660 132 6 - -
5700 140 6 - -
5500 100 MCS0 - -
802.11n 5580 116 MCSO0 - -
HT20 5660 132 MCSO0 - -
5700 140 MCSO0 - -
5510 102 MCS0 - -
802.11n HT40 5550 110 MCS0 - -
5670 134 MCSO0 - -
5500 100 MCSO0 - -
802.11ac 5580 116 MCSO0 - -
VHT20 5660 132 MCSO0 - -
5720 144 MCSO0 - -
5510 102 MCSO0 - -
802.11ac 5550 110 MCSO0 - -
VHT40 5670 134 MCSO0 - -
5710 142 MCSO0 - -
2001 1ac 5530 106 MCSO0 10.32 11.80
VHTSO 5610 122 MCS0 - -
5690 138 MCS0 10.50 12.00
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WLANS.6  (Tablet Mode)

Measured Power
Freq.
Mode () Ch. # Rate [ m]
Main AUX
5500 100 6 - -
202 11a 5580 116 6 - -
5660 132 6 - -
5700 140 6 - -
5500 100 MCS0 - -
802.11n 5580 116 MCSO0 - -
HT20 5660 132 MCSO0 - -
5700 140 MCSO0 - -
5510 102 MCS0 - -
802.11n HT40 5550 110 MCS0 - -
5670 134 MCSO0 - -
5500 100 MCSO0 - -
802.11ac 5580 116 MCSO0 - -
VHT20 5660 132 MCSO0 - -
5720 144 MCSO0 - -
5510 102 MCSO0 - -
802.11ac 5550 110 MCSO0 - -
VHT40 5670 134 MCSO0 - -
5710 142 MCSO0 - -
2001 1ac 5530 106 MCSO0 10.43 10.91
VHTSO 5610 122 MCS0 - -
5690 138 MCS0 10.44 10.92
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WLAN 5.8 (Notebook Mode)

Measured Power
Freq.
Mode () Ch. # Rate [ m]
Main AUX
5745 149 6 - -
802.11a 5785 157 6 - -
5825 165 6 - -
802.11n 5745 149 MCS0 - -
H1;20 5785 157 MCSO0 - -
5825 165 MCSO0 - -
802.11n 5755 151 MCS0 - -
HT40 5795 159 MCS0 - -
802.11ac 5745 149 MCS0 - -
VHTZO 5785 157 MCSO0 - -
5825 165 MCSO0 - -
802.11ac 5755 151 MCSO0 - -
VHT40 5795 159 MCSO0 - -
802.11ac
VHTR0 5775 155 MCSO0 12.50 12.50

WLAN 5.8 (Tablet Mode)

Measured Power
Freq.
Mode ) Ch. # Rate [ m]
Main AUX
5745 149 6 - -
802.11a 5785 157 6 - -
5825 165 6 - -
802.11n 5745 149 MCSO0 - -
HTQO 5785 157 MCSO0 - -
5825 165 MCSO0 - -
802.11n 5755 151 MCSO0 - -
HT40 5795 159 MCS0 - -
802.11ac 5745 149 MCSO0 - -
VHT2O 5785 157 MCS0 - -
5825 165 MCS0 - -
802.11ac 5755 151 MCSO0 - -
VHT40 5795 159 MCSO0 - -
802.11ac
VHTR0 5775 155 MCSO0 11.45 11.48
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Bluetooth
Channel Frequency () GFSK( m) 4DPSK ( m) 8DPSK( m) LE( m)
Low 2402 8.89 5.94 491 4.61
Middle 2441 9.85 6.24 5.42 4.67
High 2480 8.66 5.30 5.32 3.69

Note. Justification for test configurations for WLAN per KDB Publication 248227 D01 Wi-Fi SAR v02r02:

1. Power measurements were performed for the transmission mode configuration with the highest maximum output
power specified for production units.

2. For transmission modes with the same maximum output power specification, powers were measured for the largest
channel bandwidth, lowest order modulation and lowest data rate.

3. For transmission modes with identical maximum specified output power, channel bandwidth, modulation and data
rates, power measurements were required for all identical configurations.

4. For each transmission mode configuration, powers were measured for the highest and lowest channels; and at the

mid-band channel(s) when there were at least 3 channels supported. For channels were measured.
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19 Transmit Antenna Separation Distances

<The Distance information of Antenna to Edges of Notebook and Tablet PC>
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Tablet PC Device Type
Based on the maximum tune-up tolerance limit of WLAN and Bluetooth, and the antenna to use separation distance,

Table “EXEMPT” SAR was not required and Table “Measure” SAR was required.

Frequency | Output power™™** | Separation distances (mm)"=*==* | SAR Exemption®=™® =3
MHz) [ dBm | mw | Rear [Edge 1[Edge 2| Edge 3 [Edge 4| Front | Rear | FEdgel | FEdge2 | Edge 3 Edge 4 |  Front
WLAN Main Antenna
. 1255 1576mW 146mwW 1255 1896mW
2462 1600 ap 5 138 55 5 230 MA
Meazure EXEMFT EXEMPT Meazure EXEMPT
5240 5.00 8 5 158 55 5 230 3.66 Meas 154EmW HLEMW S e Mess 18EEmW N/A
240 00 S 65 MESSUTE | pvemeT peempr  [F5F VSRR pepypr
5320 .00 8 5 138 33 5 230 369 Mea: 1s4smw HSMW ) 2 es Mes: 1B83mY N/A
320 00 == 95 MESEUTE L pvenpT paEMpT [0 EENEL mer
5720 1050 11 5 138 55 5 230 526 M 1543mWy 1EmW e 18E3mw MR
Fad ol £30 2! essure £ eazure
SEEITE | EEMPT EXEMPT EXEMPT
. 1150 s . 1o8 - c . S 1542mw tzmw | 1862mW Ny
B =" = 8 MESEITE L pvenpT ExeMpr |05 EREEEL peppr
WLAM A Antenna
1255 1576mW 1996mw 1255 146mw
2462 16.00 40 5 198 240 5 55 M/A
Meazure EXEMPT EXEMPT Meazure EXEMPT
— 1000 10 c 158 2an c - P 1546mW L DY 116mW A
240 000 0 240 =5 MESSUTE | pvemeT peempr 78 VEEE] O meper
— 1000 10 5 198 240 c - 251 Mo 1545 mw 1mEEmW | 115mwW A
320 oo o 240 o MESSUIE | et EXEMBT B MESE et
5720 11,00 13 5 138 240 5 55 622 M 1AM ASEITW ] Hsmwy N/A
Feid R 3 2580 2 eazure L eazure
EXEMPT EXEMPT EXEMPT
[0 1150 14 g 138 240 3 55 £.76 Meas 1583mw 1SEIMW | o e Mess Hama MiA
‘ = - B MESEUTE | pvenpT pxempr |7 VEEUEL peppr
Bluetooth Antenna
2480 1150 14 c - 2an 5 - 241 Mess 1575mW 1995mw | 145mwy A
2480 50 240 S MESUTR | pemeT ==1:) S (el I == Y1)

Note

1. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units.

2. For distances < Smm, a distance of 5mm is used to determine SAR exclusion and estimated SAR value.

3. Output power is the maximum rated power (including tune-up or manufacturing tolerances).

4. If the antenna separation distance is > 50mm then the value listed is the output power threshold, above which SAR
measurement is required. For separation < 50mm the value is the KDB 447498 D01v06 calculated value and must
be less than 3 for SAR exemption.

5. Formulas round separation distance to nearest mm and power to nearest before calculating thresholds or
exemption values.

6. SAR evaluation for the front surface of tablet display screens is generally not necessary according to 4.3 section of

KDB 616217 D04 v01r02.
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20 Bluetooth Duty Cycle used for SAR Testing

Spectrum

Ref Leval -10.00 dBm & RBW 3 MHz
Att 10 dB & SWT 10 ms YBW 28 MHz

(=)

-

D3[1] 0.32 dB
3.7536 ms
M1[1] -43.91 dBm
2.4783 ms

=20 dBm

=30 dBm

-40 dBm - !

=50 dBm

=60 dBm

-70 dBm

.80 dBm - L il i

-390 dam

-100 dBm

CF 2.441 GHz 691 pts 1.0 ms/ |
Marker |
| Type | Ref | Trc | ¥-value | Y-value |  Function | Function Result Il
M1| | 1] 3.4783 ms | -43.91 dBm '
D2; ™M1 1] 2.8696 ms 0.07 dB
D3 M1 1 3.7536 ms -0.32 dB

Bluetooth Duty cycle measurement
Tyn =2.870 ms

Tont Tog=3.754 ms

Duty Cycle = (Ton, Tont Tog) x 100
76.5 % =(2.870/3.754) x 100
Bluetooth Duty cycle: 76.5 %

SAR Crest Factor = 100/ 76.5 = 1.307
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21 SAR Data Summary
21.1 Notebook Device Type
WLAN 2.45 GHz Body SAR
- Traffic Channel Power(dBm) TR 1-g SAR Scaling Factor i\caling l-gsi‘:;led o
Positi Mode T Conducted Tune- of Area Cube (W/kg) (Power) (]a)ctor (Wikg) NOt
ChIioD ? X Y | Channel Power Up | Scan(Wikg) ¢ :ltey) C
Main Aux | Limit Main Aux Main Aux ¥ Main Aux
0 0.574 0.592
Base 802.11b 2462 11 15.93 - 16.00 0.955 1 0475 - 1.017 - 1.014 0.490 - A5
0 0.467 0.474
Base 802.11b 2462 11 - 16.00 | 16.00 0.671 ] - 0357 - 1.000 1.014 - 0362 A6
WLAN 5.3 GHz Body SAR
Traffic Channel Power(dBm) . Scalin 1-g Scaled
Scaling Factor g
EUT Peak SAR of Area | 1-g SAR (W/kg) s Factor SAR Plot
BeeftE Mode F Conducted Tune- S Wik (Power) m (Wikg) p
osition re?ue;ncy Channel Power Up can( 2) i :lg o
Main | Aux | Limit Main | Aux | Main | Aux | & Main | Aux
802.11ac
Base VHTS0 5290 58 8.90 - 9.00 2.240 0.917 - 1.023 - 1.064 0.998 - -
802.11ac
Base VHTS0 5290 58 - 11.00 | 11.00 1.510 - 0.755 - 1.000 1.062 - 0.802 | A8
Repeated Test
Base 802.11ac 5290 58 8.90 - 9.00 2.440 0.925 - 1.023 - 1.064 1.007 - AT
VHT80 ) i i ) ) ) i
WLAN 5.6 GHz Body SAR
Ut Traffic Channel Power(dBm) Peak SAR of 1-g SAR Scaling Factor %cal:ng l-gsic;led ot
Conducted N & © W/ Power EX8EF ®
Position Bicde Frequency Ch . Power T‘é‘;)e Area Scan(W/kg) (Wike) ( ) (Duty (W/kg) No
) Main Aux Limit Main Aux Main Aux cycle) Main Aux
802.11ac
Base VHTS0 5530 106 10.32 - 10.50 2.200 0.945 - 1.042 - 1.064 1.048 - A9
802.11ac
Base VHTS0 5690 138 10.50 - 10.50 1.660 0.758 - 1.000 - 1.064 0.807 - -
802.11ac
Base VHTS0 5530 106 - 11.80 12.00 1.830 - 0.891 - 1.047 1.062 - 0.991 -
802.11ac
Base VHTR0 5690 138 - 12.00 12.00 2.240 - 0.954 - 1.000 1.062 - 1.013 -
Repeated Test
Base 802.11ac 5530 106 10.32 - 10.50 1.860 0.887 - 1.042 - 1.064 0.983
VHT80 ) i i ) i ) ) 3
802.11ac
Base VHTR0 5690 138 - 12.00 12.00 2.100 - 0.998 - 1.000 1.062 - 1.060 | Al0
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WLAN 5.8 GHz Body SAR
Traffic Channel Power(dBm) Scaling Scalin: 1-g Scaled
EUT Peak SAR of Al g SAR Factor Fact : SAR Plot
o Mode Conducted Tune- e ot Area (W/kg) actor o
Position Fre(que)ncy Channel Power Up Scan(W/kg) (Power) zD:ltey) (W/kg) No
Main Aux Limit Main | Aux | Main | Aux ¥ Main | Aux
802.11ac
Base VHTS0 5775 155 12.50 12.50 2.030 0.911 1.000 - 1.064 0.969 - All
Base 802.11ac 5775 155 - 12.50 12.50 1.720 - 0.795 1.000 1.062 0.844 | Al2
VHTS0 . . . . . . - R
Repeated Test
Base 802.11ac 5775 155 12.50 12.50 2.000 0.910 - 1.000 - 1.064 0.968
VHT80 ) i ) ) i ) ) )
Bluetooth 2.45 GHz Body SAR
Traffic Channel Power(dBm)
9 1-g Scaled
EUT Mode Tune Peak SAR of Area 1-g SAR Scaling Factor SAR Plot
ey F -
Position requency Channel Conducted Up Scan(W/kg) (W/kg) (Power) (Wikg) No
() Power Limi
imit
Base GFSK 2441 39 9.85 11.50 0.169 0.098 1.462 0.143 Al3
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21.2 Tablet PC Device Type
WLAN 2.45 GHz Body SAR
Traffic Channel Power(dBm Scalin; i 1-g Scaled
(dBm) Peak SAR 1-g SAR p 2 Scaling gSAR
EUT Conducted Wik actor Factor Plot
Position | M9% | Frequenc onducte Tune- of Area Cube (Wikg)) (Power) (Duty (Wikg) No
E‘ ) Y| Channel Power Up | Scan(W/kg) cyele
Main | Aux | Limit Main | Aux | Main | Aux | Main | Aux
Rear 802.11b 2462 11 15.93 - 16.00 0.762 - 0.383 - 1.017 - 1.014 0.395 - -
Rear 802.11b 2462 11 - 16.00 16.00 1.380 - - 0.684 - 1.000 1.014 - 0.694 -
0 0.586 0.604
Edge3 802.11b 2462 11 15.93 - 16.00 1.300 1 0479 - 1.017 - 1.014 0494 - Al4
0 0.617 0.626
Edge3 802.11b 2462 11 - 16.00 16.00 1.680 1 - 0.701 - 1.000 1.014 - 0711 AlS
WLAN 5.3 GHz Body SAR
Traffic Channel Power(dBm) e SR 1-g SAR Scaling Factor Scaling l-gsic;led
pott | Mode | procienc Conducted | Tune- | of Area (Wikg) (Power) | Factor Wi |
osition ? ) Y | Channel Power Up Scan(W/kg) ( ulty °
Main | Aux | Limit Main | Aux | Main | Aux | %9 [ Main | Aux
802.11ac
Rear VHTS0 5290 58 8.94 - 9.00 0.396 0.134 - 1.014 - 1.064 0.145 - -
802.11ac
Rear VHTS0 5290 58 - 9.97 10.00 0.332 - 0.113 - 1.007 1.062 - 0.121 -
802.11ac
Edge3 VHTS0 5290 58 8.94 - 9.00 1.270 0.504 - 1.014 - 1.064 0.544 - Al6
802.11ac
Edge3 VHTS0 5290 58 - 9.97 10.00 2.320 - 0.758 - 1.007 1.062 - 0.811 Al7
WLAN 5.6 GHz Body SAR
T Traffic Channel Power(dBm) e SR 1-g SAR Scaling Factor i-caling l-gsic]s;led o
position | M9% | Frequency Conducted | Tune- | of Area (Wikg) (Power) (;‘)“‘" Wikg) e
ositio () Channel Power Up Scan(W/kg) ¢ :13 °
Main Aux Limit Main Aux Main Aux 4 Main Aux
802.11ac
Rear VHTS0 5690 138 10.44 - 10.50 0.756 0.298 - 1.014 - 1.064 0.322 - -
802.11ac
Rear VHTS0 5690 138 - 10.92 11.00 1.000 - 0.325 - 1.019 1.062 - 0.325 -
802.11ac
Edge3 VHTS0 5690 138 10.44 - 10.50 1.180 0.517 - 1.014 - 1.064 0.558 - Al8
802.11ac
Edge3 VHTS0 5690 138 - 10.92 11.00 2.150 - 0.810 - 1.019 1.062 - 0.877 -
802.11ac
Edge3 VHTS0 5530 106 - 10.91 11.00 2.090 - 0.717 - 1.021 1.062 - 0.777 -
Repeated Test
Edge3 | S02llac 5690 138 1092 | 11.00 2.340 0.814 1019 | 1062 0.881 | A19
ge VHTS0 - : : : - : i ’ ’ - -
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WLAN 5.8 GHz Body SAR
- Traffic Channel Power(dBm) Peak SAR 1-g SAR Scaling Factor %caling l-gsic]s;led o
Posttion Mode Frequency Conducted Tune- of Area (W/kg) (Power) t Sctor Wike) N(;t
) Channel Power Up Scan(W/kg) c :1?;
Main Aux Limit Main Aux Main Aux Y Main Aux
802.11ac
Rear VHTS0 5775 155 11.45 11.50 1.450 0.362 1.012 1.064 0.390
802.11ac
Rear VHTS0 5775 155 11.48 11.50 1.120 0.275 1.005 1.062 0.294
802.11ac
Edge3 VHTS0 5775 155 11.45 11.50 1.440 0.522 1.012 1.064 0.562 A20
Edge3 802.11ac 5775 155 11.48 11.50 2.220 0.763 1.005 1.062 0.814 | A21
g VHTS0 . . . E . . .
Bluetooth 2.45 GHz Body SAR
Traffic Channel Power(dBm)
q 1-g Scaled
EUT Mod Tune- Peak SAR of 1-g SAR Scaling Factor SAR Plot
Position ode Frequency Conducted Area Scan(W/kg) (W/kg)) (Power) No
Channel Up (Wikg)
) oz Limit
Rear GFSK 2441 39 9.85 11.50 0.282 0.132 1.462 0.193 A22
Edge3 GFSK 2441 39 9.85 11.50 0.197 0.104 1.462 0.152

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in FCC KDB
Publication 616217 D04v01r02 and FCC KDB Publication 447498 D01v06.

2. Liquid tissue depth was at least 15 cm for all frequencies.

3. All modes of operation were investigated, and worst-case results are reported.

4. The EUT is tested 2" hot-spot peak, if it is less than 2 dB below the highest peak.

5. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and thermal

characteristics and are within operational tolerances expected for production units.

6. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB Publication
447498 DO1v06.

7. Per FCC KDB 616217 D04v01r02 Section 4.3, SAR tests are required for the back surface and edges of the tablet
with the tablet touching the phantom. The SAR Exclusion Threshold in FCC KDB 447498 D01v06 was applied to

determined SAR test exclusion for adjacent edge configurations.
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WLAN Notes:

1. Justification for test configurations for WLAN per KDB Publication 248227 DO01v02r02 for 2.4GHz WIFI
operations, the highest measured maximum output power channel for DSSS was selected for SAR measurement.
SAR for OFDM modes (2.4GHz 802.11g/n) was not required due to the maximum allowed powers and the highest
reported DSSS SAR.

2. Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for SGHz WIFI operations,
the initial test configuration was selected according to the transmission mode with the highest maximum allowed
powers. Other transmission modes were not investigated since the highest reported SAR for initial test configuration
adjusted by the ratio of maximum output powers is less than 1.2W/kg.

3. When the maximum reported 1g averaged SAR is < 0.8 W/kg, SAR testing on additional channels was not required.
Otherwise, SAR for the next highest output power channel was required until the reported SAR result was < 1.20
W/kg or all test channels were measured.

4. The device was configured to transmit continuously at the required data rate, channel bandwidth and signal
modulation, using the highest transmission duty factor supported by the test mode tools. The reported SAR was
scaled to the 100% transmission duty factor to determine compliance.

5. WLAN transmission was verified using a spectrum analyzer.

6. When the same transmission mode configurations have the same maximum output power on the same channel for
the 802.11 a/g/n/ac modes, the channel in the lower order/sequence 802.11 mode (i.e. a,g, n then ac) is selected.

7. When the specified maximum output power is the same for both UNII Bandl and UNII Band 2A, begin SAR
measurement in UNII band 2A; and if the highest reported SAR for UNII band 2A is < 1.2W/kg, SAR is not
required for UNII band1 > 1.2W/kg, both bands should be tested independently for SAR. When different maximum
output powers is not required unless the highest reported SAR for the U-NII band with the higher maximum output

power, adjusted by the ratio of lower to higher specified maximum output power for the two bands, is > 1.2 W/kg.
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22 SAR Measurement Variability

22.1 Measurement Variability

Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency band,
which was determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media were required for SAR measurements in a
frequency band, the variability measurement procedures were applied to the tissue medium with the highest measured
SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These additional
measurements were repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device was returned to ambient conditions (normal room
temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.

SAR Measurement Variability was assessed using the following procedures for each frequency band:

1. When the original highest measured SAR is > 0.80 W/kg, the measurement was repeated once.

2. A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original and first
repeated measurements was > 1.20 or when the original or repeated measurement was > 1.45 W/kg (~ 10% from the 1-
g SAR limit).

3. A third repeated measurement was performed only if the original, first or second repeated measurement was > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.

4. Repeated measurements are not required when the original highest measured SAR is < 0.80 W/kg

EUT AinaffiCiE ANl Se[? SRaon Measured 1 1" Repeated 1 .
Position Mode Fr(‘l’\‘;‘;’z“)cy Channel Dg;i'r'l‘)ce SAR (W/kg)g SAI?(W/kg) ¢ Ratio
Base WLAN 5GHz 5290 58 0 0917 0.925 1.01
Base WLAN 5GHz 5530 106 0 0.945 0.887 1.07
Base WLAN 5GHz 5690 138 0 0.954 0.998 1.05
Edge3 WLAN 5GHz 5690 138 0 0.810 0.814 1.00
Base WLAN 5GHz 5775 155 0 0911 0.910 1.00

22.2 Measurement Uncertainty
The measured SAR was < 1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664 D01v01r04,

the extended measurement uncertainty analysis per IEEE 1528-2013 was not required.
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23 Simultaneous Multi-band Transmission Evaluation
23.1 Introduction
The following procedures adopted from FCC KDB Publication 447498 D01v06 are applicable to handsets with built-

in unlicensed transmitters such as Bluetooth devices which may simultaneously transmit with the licensed transmitter.

23.2 The Simultaneous Transmission possibilities are listed as below

No Capable TX Configuration Operation
1 WLAN Main + WLAN Aux Yes
2 WLAN 2.45 GHz Main Ant + Bluetooth Aux Ant Yes
3 WLAN 5 GHz Main Ant + Bluetooth Aux Ant Yes
Note:

- The simultaneous transmission possibilities are listed as below.

WLAN Aux Ant and Bluetooth Aux Ant share the same antenna and cannot transmit simultaneously.
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23.3 Simultaneous Transmission Procedures

23.3.1 Notebook Body SAR Simultaneous Transmission Analysis

Notebook Body SAR Simultaneous Transmission Analysis

Simultaneous TX | configuration Main Ant SAR(W/kg) Aux Ant SAR(W/kg) >'SAR (W/kg)
WLAN 2.4 GHz Base 0.592 0.474 1.066
WLAN 5.3 GHz Base 1.007 0.802 1.809
WLAN 5.6 GHz Base 1.048 1.060 2.108
WLAN 5.8 GHz Base 0.969 0.844 1.813
. 2.4 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
WLAN + Base 0.592 0.143 0.735
Bluetooth . 5 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (Wike) >'SAR (W/kg)
Base 1.048 0.143 1.191
23.3.2 Tablet PC Body SAR Simultaneous Transmission Analysis
Tablet PC Body SAR Simultaneous Transmission Analysis
Simultaneous TX | configuration Main Ant SAR(W/kg) Aux Ant SAR(W/kg) > SAR (W/kg)
2.4 GHz WLAN Rear 0.395 0.694 1.089
Tablet Mode Edge3 0.604 0.711 1.315
5.3 GHz WLAN Rear 0.145 0.121 0.266
Tablet Mode Edge3 0.544 0.811 1.355
5.6 GHz WLAN Rear 0.322 0.325 0.647
Tablet Mode Edge3 0.558 0.881 1.439
5.8 GHz WLAN Rear 0.390 0.294 0.684
Tablet Mode Edge3 0.562 0.814 1.376
. 2.4 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
Rear 0.395 0.193 0.588
WLAN + Edge 3 0.604 0.152 0.756
Bluetooth . 5 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/kg) > SAR (W/kg)
Rear 0.390 0.193 0.583
Edge3 0.562 0.152 0.714
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23.4 SPLSR Evaluation and Analysis

FCC KDB Publication 447498 D01v06, when the sum of the standalone transmitters is more than 1.6 W/kg, the SAR
sum to peak locations can be analyzed to determine SAR distribution overlaps. When the SAR peak to location ratio
for each pair of antennas is < 0.04, simultaneous SAR evaluation is not required. The distance between the transmitters

was calculated using the following formal.

Distance = R; = /(X1 — X,)2 +(y1 — ¥2)? + (21 — 22)*

(SAR, + SAR,)""

SPLS Ratio = R
SAR Peak Location Separation Ratio (SPLSR)
Calculated
Simultaneous Tx | Position Man Ant Aux Ant 2SAR Distance LU VLI |15
(W/kg) (<0.04) | Scan No
(mm)
WLAN 5.3 GHz Base 1.007 0.802 1.809 170 0.014 No 41
WLAN 5.6 GHz Base 1.048 1.060 2.108 170 0.018 No 41
WLAN 5.8 GHz Base 0.969 0.844 1.813 180 0.014 No 41
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Notebook (Base) 5.3 GHz (WLAN Main Ant + WLAN Aux Ant)

0.17 m (=170mm}+

X=-0.014+ X=0013+
T=-0.082+ Y=0.089+
Z=10_181« Z=1.182+

Notebook (Base) 5.6 GHz (WLAN Main Ant + WLAN Aux Ant)

0.17 m (=170mm}+'
H=0.015+ X=-0010+
Y0083 ¥=0087+
Z=-0.181+ Z=-0.182+

Notebook (Base) 5.8 GHz (WLAN Main Ant + WLAN Aux Ant)

0.18 s (=180mm)+

N=0011+ X=0.012+

Y=.0.083¢ T=0.003
7=0181¢ Z=0.182¢
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Appendix A.1 Verification Test Plots for 2450 MHz

Date: 201 7-10-20

Test Laboratory: 565 Korea (Gunpo Laboratory )
File Name: 24500z Verification dad

Input Power ;. 100 mW
Ambient Temp : 23.5 C Tissue Temp - 232 °C

DUT: Dipole 2450 MHaz; Tyvpe: D2450V2; Serial: D2450V2 - SN:892
Program Name: 24500 Hz Verification

Commumcanon Svstem: CW, Frequency: 2450 MHzDuty Cyele: 1:1
Medium parameters used: £= 2450 MHz, e = 1.96 mho/m; 5= 51.7, p = 1000 kg/m®
Phontom section: Flat Section

DASY4 Configuration;

- Probe: EX3DVY - 3N3986; ConvF(8.09, 3.09, 8.09%; Calibrated: 2017-03-22

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

- Electronics; DAES Snl 507, Calibrated: 201 7-08-22

- Phantom: EL] v4.0 Phantom TP:1169; Type: ELL v4.0 Fhantom; Senal: TP:1169

- Measurement 3W: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

2450MHz Verification/Area Scan (91x111x1): Measurement gnd: dx= 1 0mm, dyv=10mm
hnximum value of SAR (interpolated) = .33 mWig

2450MHz Verification/Zoom Scan (Tx7x7TVCube 0: Measurement grid: ds=5mm. dv=5mm, dz=5mm
Reference Value = 67,6 Vim; Power Dnft = 0,027 dB

Peak SAR (extrapolated) = 10,7 Wikg

SAR( g) =527 mWig; SAR(10 g)=2.48 mW/g

Maximum value of SAR (measured) = .60 mWig

di
0.000

-4.26

-B.52

-12.8

-17.0

-21.3

0 dB = $.69mWig
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Appendix A.2 Verification Test Plots for 5300 MHz

Crate: 2017-10-18

Test Laboratory: $G5 Korea (Gunpo Laboratory )
File Name: 33000z Verification dad

Input Power © 100 mW
Ambient Temp : 22 2 C Tissue Temp : 21.7°C

DUT: Dipole DSGH2V2; Type: DSGH2Y2; Serial: DEGHzV2 - SN:1106
Program Name: Verification

Commumcation System: W, Frequency: 5300 MHzDuty Cvele: 1:1
Medium parameters used: £= 5300 MHz, 0= 54 mho/m; g = 48.5; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration;

- Probe: EX3DVS - 3N3986; ConvF(4.9, 4.9, 4.9), Calibrated: 2017-03-22

- Sensor-Surface: | 4mm (Mechanical Surface Detection))

- Electronics: DAE4 Snl1507, Calibrated: 201 7-08-22

- Phantom: ELI v4.0 Phantom TF:1169; Type: ELI v4.0 Fhantom; Senal: TF: 1169

- Measurement 3W: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

S300MHz Verification/Area Scan (91x91x1): Measurement gnd: d= 10mm, dy = 1(0mm
Muaximum value of SAR (interpolated) = 19.7 mWig

S300MHz Verification/Zoom Scan (Tx7x7VCube 0: Measurement gnid: dx=4mm. dv=4mm. dz=1 4mm
Reference Value = 65.9 Vim; Power Dnft = -0.062 dB

Peak SAR (extrapolated) = 32.8 Wikg

SAR( g) =778 mWig; SAR(10 g)=222 mW/g

Maamum value of SAR (measured) = 19,9 mWig

dB8
n.000

-10.0

-20.0

-30.0

-40.0

-50.0

0dB = 129mWig
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Appendix A.3 Verification Test Plots for 5600 MHz

Crate: 2017-10-18

Test Laboratory: 3G Korea (Gunpo Laboratory )
File Name: 360001z Verification dad

Input Power © 100 mW
Ambient Temp : 222 C Tissue Temp : 21.5C

DUT: Dipole DSGH2V2; Type: DSGHzY2; Serial: DSGH2V2 - SN: 1106
Program Name: Verification

Commumcanon Svstem: CW, Frequency: 5600 MHzDuty Cyele: 1:1
Medium parameters used: £= 3600 MHz, o= 533 mho/m; £ = 48, p = 1000 kp/m®
Phuntom section: Flat Section

DASY4 Configuration;

- Probe: EX3DVS - 3N3986; ConvFF(4.33, 4.33, 4.33); Calibrated: 2017-03-22

- Sensor-Surface: | 4mm (Mechanical Surface Detection))

- Electronics: DAE4 Snl1507, Calibrated: 201 7-08-22

- Phantom: ELI v4.0 Phantom TF:1169; Type: ELI v4.0 Fhantom; Senal: TF: 1169

- Measurement 3W: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Se00MHz Verification/Area Scan (91x91x1): Measurement gnd: de= 10mm, dy = 1 (0mm
Muaximum value of SAR (interpolated) = 22.9 mWig

S600MHz Verification/Zoom Scan (Tx7x7VCube 0: Measurement gnid: ds=34mm. dv=4mm. dz=1 4mm
Reference Value = 66,0 Vim; Power Dnft = -0.034 dB

Peak SAR (extrapolated) = 35.6 Wikg

SAR(1 g) = 8.22 mWig; SAR(10 g) =231 mW/g

Maxamum value of SAR (measured) = 21.0 mWig

dB8
n.000

.16

-16.3

-24.5

-32.6

0 dB = 21.0mWig
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Appendix A.4 Verification Test Plots for 5800 MHz

Drate: 2017-10-19

Test Laboratory: 365 Forea (Gunpo Laboratory )
File Name: 38000z Verification dad

Input Power © 100 mW
Ambient Temp : 218 T Tissue Temp - 21.7C

DUT: Dipole DSGH2V2; Type: DSGH2Y2; Serial: DEGHzV2 - SN:1106
Program Name: Verification

Commumcation System: W, Frequency: 5800 MHzDuty Cvele: 1:1
Medium parameters used: [ = 3800 MHz, o = 581 mho/m; & = 46.5; p = 1000 kg:’ml
Phuntom section: Flat Section

DASY4 Configuration;

- Probe: EX3DV4 - SN3986; ConvF{4.6, 4.6, 4.6) Calibrated: 2017-03-22

- Sensor-Surface: | 4mm (Mechanical Surface Detection))

- Electronics: DAE4 Snl1507, Calibrated: 201 7-08-22

- Phantom: ELI v4.0 Phantom TF:1169; Type: ELI v4.0 Fhantom; Senal: TF: 1169

- Measurement 3W: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SR00MHz Verification/Area Scan (91x91x1): Measurement gnd: d= 10mm, dy = 1 0mm
Muaximum value of SAR (interpolated) = 22.0 mWig

SR00MHz Verification/Zoom Scan (Tx7x7YCube 0: Measurement gnid: ds=34mm. dv=4mm. dz=1 4mm
Reference Value = 65.5 Vim; Power Dnft = 0,182 dB

Peak SAR (extrapolated) = 38.4 Wkg

SAR( g) =834 mWig; SAR(0 g) =236 mW/g

Maximum value of SAR (measured) = 21.3 mWig

dB8
n.000

-10.0

-20.0

-30.0

-40.0

-50.0

0dB=213mWig
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Appendix A.5 SAR Test Plots for WLAN 2450 MHz Main (Notebook Mode)

Drate: 201 7-10-20

Test Labaratory: 3G Korea (Gunpo Laboratory )
File Name: WLAN 802110 Base CHI1 Moindad

Ambient Temp © 23.5 'C Tissue Temp : 232 T

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumication Svstem: 245GHz Frequency: 2462 MHx Duty Cyele: 1:1
Medium parameters used: £ = 2462 MHz, o = 1 98 mho/m; &= 51.7; p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe; EX3DVA - SN3986; ConvF(8.09, 8.09, 8.09% Calibrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromes: [DAE4 Snl 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.11b_Base CHI11_Main/Area Scan (81x131x1): Measurement grid: dx=10mm, dy=10mm
hdaximmum value of SAR (interpolated) = 0.955 mW/g

WLAN_802.11b_Base CH11_Main/Zoom Scan (7x7x7)Cube 0: Measurement grid: de=3mm, dy=35mm,
dz=5mm

Reference Value = 3.25 Vim; Power Dnift = -0.130 dB

Peak SAR (extrapolated) = 1.57 Wikg

SAR(1 g) = 0.574 mW/g; SAR(LO g) = 0.242 mW/g

Maximum value of SAR (measured) = 1.04 mW/g

WLAN_802.11b_Base CHI11_Main/Zoom Scan (7x7x7)VCube 1: Measurement grid: de=3Smm, dy=5mm,
dz=5mm

Reference Value = 3.25 Vim; Power Drift =-0.130 dB

Peak SAR (extrapolated) = 1,27 Wikg

SAR(T g) = 0475 mW/g; SAR(L0 g) = 0.204 mW/g

hinximum value of SAR (measured) = 0,99 mWig

dB _ .
0.000

314

-6.28

-9.42

-12.6

-15.7

0 dB =0.99TmWig
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Appendix A.6 SAR Test Plots for WLAN 2450 MHz Aux (Notebook Mode)

Date: 201 7-10-20

Test Laboratory: SG8 Korea (Gunpo Laboratory)
File Name: WLAN 802 11b Base CHI1 Augdad

Ambient Temp : 235 °C Tissue Temp - 232 T
DUT: NPOIOQAA; Type: SAMSUNG Notebook & Tahblet; Sevial: 0T TT91EIS000421
Program Name: Body

Communication System: 2. 45GHz, Frequeney: 2462 MHz Duty Cyele: 111
Medium parameters used: = 2462 MHz, o = 1.98 mho/m; & = 51.7; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

- Probe; EX3DV4 - SMN3986; ConvE(8.09, £.09, 8.09%; Calibrated: 2017-03-22

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

- Electronics: DAE4 Snl 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: EL] v4.0 Phantom; Serial: TP:1169

- Messurement 5W: DASYY, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Buld 186

WLAN_802.11b_Base CHI1_Aux/Area Scan (81x131x1): Measurement grid® dy=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0,671 mWig

WLAN_802.11b_Base CH11_Aux/Zoom Scan (7x7xTHCube 0: Measurement grid: de=3mm, dy=5mm,
dz=5mm

Reference Value = 3.42 Vim; Power Drift = -0.182 dB

Peak SAR (extrapolated) = 1.28 Wikg

SAR(1 g) = 0.467 mW/g; SAR(10 g) = 0192 mW/g

Maximum value of SAR (measured) = 0.802 mWig

WLAN_802.11b_Base CHI1_Aux/Zoom Scan (7x7xT¥Cube 1: Measurement grid: de=5Smm, dy=5mm,
dz=3mm

Reference Value = 3 .42 Vim; Power Drift =-0.182 dB

Peak SAR (extrapolated) = 0,947 Wikg

SAR(L g) = 0.357 mW/g: SAR(10 ) = 0.167 mW/g

Maximum value of SAR (measured) = 00720 mWig

dB
0000

-2.92
584
-8.76
AT

14.6 /

0 dB = 0.720mW/g
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Appendix A.7 SAR Test Plots for WLAN 5.3GHz Main (Notebook Mode)

Crate: 2017-10-18

Test Labaratory: 3G Korea (Gunpo Laboratory)
File Name: WLAN 802 [1ac VEHTS0 Base CH3S Man Repeat Testdad

Ambient Temp © 22 2 °C Tissue Temp :21.7C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5290 MHz Duty Cvele: 1:1
Medium parameters used: £= 5290 MHz, o = 5.38 mho/m; & = 48 .5, p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DVE - SN3986; ConvF(4.9, 4.9, 4.9 Cahbrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Dietection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R02.11ac_VHTSE0_Base CHS8 Main_Repeat Test/Area Scan (TIx111x1): Measurement grid
dx=10mm, dv=10mm
himimum value of SAR (interpolated) = 244 mWig

WLAN_802.11ac_VHTS0_Base CHS8 Main_Repeat Test/Zoom Scan (Tx7x7}Cube 0: Measurement
grid; dx=4mm, dy==4mm, dz=1.4mm

Reference Value = 4.29 Vim; Power Dnft = 0013 dB

Peak SAR (extrapolated) = 5.78 Wikg

SAR( g)= 0,925 mW/g SAR(LO0 g)=0.335 mWig

Maimum value of SAR (measured) = 228 mWig

di
0.000

-2.72

-5.44

-B.16

-10.9

-13.6

0dB=228mWig
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Appendix A.8 SAR Test Plots for WLAN 5.3GHz Aux (Notebook Mode)

Drate: 201 7-10-18

Test Laboratory: $G 8 Korea (Gunpo Labaratory)
File Mame: WLAN 802 114¢ VHTS0 Bise CHS8 Awednd

Ambient Temp : 22.2 C Tissue Temp - 21.7 C

DUT: NPOIOOQAA; Type: SAMSUNG Notebook & Tablet; Serial: 0T TTO1ZIS00042.]
Program MName: Body

Communication System: SGHz, Frequency. 5290 MHz Duty Cyele: 1:1
Medium parameters used: = 5290 MHz, o = 5.38 mho/m; & = 48.5; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

- Probe; EX3DV4 - SN3986; ConvE(4.9, 4.9, 4.9, Calibrated: 201 7-03-22

- Sensor-Surface: | 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn) 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: EL] v4.0 Phantom; Serial: TP:1169

- Messurement 5W: DASYS, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Buld 186

WLAN_802.11ac_VHTS0_Base CHS8_Aux/Area Scan (T1x111x1): Mensurement grid: ds=10mm,
dy=10mm
Maximum value of SAR (interpolated) = L5171 mWig

WLAN_802.11ac_VHTE0 Base CHSS8_Aux/Zoom Scan (8x8x7yCube 0: MMepsurement grid: dy=4mm,
dy=4mm, dz=1 4mm

Reference Value = 4.42 Vim; Power Dnft = 0,133 dB

Peak SAR (extrapolated ) = 4.24 Wikg

SAR( g)=0.755 mW/g: SAR(0 g) = 0279 mW/g

Maximum value of SAR (measured) = 1.72 m\Wig

dB
0.000

-2.54

-5.08

-1.62

-10.2

12.7 /

0dB = 1.72mW/g
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Appendix A.9 SAR Test Plots for WLAN 5.6GHz Main (Notebook Mode)

Crate: 2017-10-18

Test Labaratory: 365 Korea (Gunpo Laboratory)
File Name: WLAN 802 11ac VEHTS0 Base CHI06 Miin dyd

Ambient Temp : 222 °C Tissue Temp : 215 C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5530 MHzDuty Cvele: 1:1
Medium parameters used: £= 5530 MHz, o = 5.72 mho/m; &= 48.1; p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3986; ConvF(4.33, 4.33, 4.33); Calibrated: 2017-03.22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromes: [DAE4 Snl 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R02.11ac_VHTE0_Base CH106_ Main/Area Scan (T1x111x1): Measurement gnd: dx=10mm,
dy=10mm
hmximum value of SAR (interpolated) = 2.20 mWig

WLAN_S02.11ac_VHTSE0_Base CH106_Main/Zoom Scan (7x7x7)Cuobe 0: Measurement grid: de=dmm,
dy=4mm, dz=1 4mm

Reference Value = 4.64 Vim; Power Dnft = -0.174 dB

Peak SAR (extrapolated) = 4.64 Wikg

SAR( g) = 0,945 mW/g SAR(L0 g) = 0.364 mWig

Maximum value of SAR (measured) = 2.40 mWig

di
0.000

-2.70

-5.40

8.0

-10.8

-13.5

0dB =240mWig

Report File No:  F690501/RF-SAR002507 Date of Issue :  2017-11-03
(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: 52/130

Appendix A.10 SAR Test Plots for WLAN 5.6GHz Aux (Notebook Mode)

Drate: 20017-10-18

Test Labaratory: 3635 Korea (Gunpo Laboratory)
File Name: WLAN 802 [1ac VHTSO0 Base CHI3® Aux Repeated Test dad

Ambient Temp : 222 °C Tissue Temp : 215 C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5690 MHz Duty Cvele: 1:1
Medium parameters used: £ = 5690 MHz;, o = 598 mho/m; & = 47§ p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe; EX3DVA - SN3986; ConvF(4.33, 4.33, 433} Calibrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R02.01ac_VHTS0_Base CH138_Aux_Repeated Test/Area Scan (7T1x111x1): Measurement grid
dx=10mm, dv=10mm
hmximum value of SAR (interpolated) = 2,10 mWig

WLAN_S02.11ac_VHTS0_Base CH138_Aux_Repeated Test/Zoom Scan (7x7x7yCube 0:
hdeasurement grid; dx=4mm, dv=4mm, dz=1 dmm

Reference Value = 3,13 Vim, Power Dnft = 0,181 dB

Peak SAR (extrapolated) = 6.34 Wik

SAR( g) = 0.998 mW/g SAR(LO0 g)= 0324 mWig

hncimum value of SAR (measured) = 239 mWig

di
0.000

-2.78
556
-8.34
11

13.9 /

0 dB =2.39mWig
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Appendix A.11 SAR Test Plots for WLAN 5.8GHz Main (Notebook Mode)

Drate: 2017-10-19

Test Labaratory: 365 Korea (Gunpo Laboratory)
File Name: WLAN 802 11ac VEHTS0 Base CHISS Muin dyd

Ambient Temp © 21.8 'C Tissue Temp :21.7C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5775 MHzDuty Cvele: 101
Medium parameters used: £= 5775 MHz o = 5.77 mho/m; & = 46,6, p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DVE - SN3986; ConvF(4.6, 4.6, 4.6); Cahbrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Dietection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R02.01ac_VHTSE0_Base CHI155_ Main/Area Scan (TIx111x1): Measurement grid: dx=10mm,
dy=10mm
hmximum valee of SAR (interpolated) = 2.03 mWig

WLAN_S02.11ac_VHTS0_Base CHI155_Main/Zoom Scan (7x7x7)Cuobe 0: Measurermnent grid: de=dmm,
dy=4mm, dz=1 4mm

Reference Value = 4.85 Vim; Power Dnft = -0.066 JB

Peak SAR (extrapolated) = 4.66 Wikg

SAR( g)=0.911 mW/g SAR(LO0 g)= 0352 mWig

Mucamum value of SAR (measured) =217 mWig

di
0.000

-2.54

-5.08

-1.62

-10.2

-12.7

0dB=21TmWig
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Appendix A.12 SAR Test Plots for WLAN 5.8GHz Aux (Notebook Mode)

Drate: 2017-10-1%

Test Labaratory: 365 Korea (Gunpo Laboratory)
File Name: WLAN 802 11ac VHTE0 Base CHISS Auxdad

Ambient Temp © 21.8 'C Tissue Temp :21.7C
DUT: NPO30QAA; Type: SAMSUNG Notehook & Tablet; Serial: 0T TT91ZI800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5775 MHzDuty Cvele: 101
Medium parameters used: £= 5775 MHz o = 5.77 mho/m; & = 46,6, p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DVE - SN3986; ConvF(4.6, 4.6, 4.6); Cahbrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Dietection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R02.01ac_VHTS0 Base CHI1S55_Aux/Area Scan (7T1x111x1): Measurement gnd: ds=10mm,
dy=10mm
himximum value of SAR (interpolated) = 1.72 mWig

WLAN_S02.11ac_VHTSR0_Base CHI155_Aux/Zoom Scan (7Tx7x7VCube 0: Measurement grid: ds=4mm,
dy=4mm, dz=1 4mm

Reference Value = 4.26 Vim, Power Dnft = -0.005 JB

Peak SAR (extrapolated) = 4.28 Wikg

SAR( g)=0.795 mW/g SAR(L0 g)= 0315 mW/ig

hncimum value of SAR (measured) = 1.85 mWig

di
0.000

-2.30
-4.60
-6.90
-9.20 X
1.5 /

0 dB =1 85mW/g
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Appendix A.13 SAR Test Plots for Bluetooth (Notebook Mode)

Drate: 201 7-10-20

Test Labaratory: 365 Korea (Gunpo Laboratory )
File Name: Bluctonth Base CHIY Auws dad

Ambient Temp © 23.5 'C Tissue Temp : 232 T

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Communication Syvstem: Blustooth;, Frequency: 2441 MHzDuty Cyele: 1:1.307
Medium parameters used: £= 2441 MHz o = 1.95 mho/m; &= 51.7, p = 1000 kg/m’
FPhantom section: Flat Section

DASY4 Configuration:

- Probe; EX3DVA - SN3986; ConvF(8.09, 8.09, 8.09% Calibrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromes: [DAE4 Snl 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Bluetooth_Base CH39_Aux/Area Scan (81x131x1): Measurement gnd: de=10mm, dy=10mm
hdaximmum value of SAR (interpolated) = 0169 mW/g

Bluetooth_Base CH39 Aux/Zoom Scan (7x7x7)Cube 0: Measurement grid: do=3mm, dy=5mm, dz=3mm
Reference Value = 3.40 Vim; Power Dnft = 0,183 dB

Peak SAR (extrapolated) = 0,220 Wikg

SAR(1 ) = 0.098 mW/g; SAR(10 g) = 0.057 mW /g

Maximum value of SAR (measured) = 0.169 mW/g

dB
0.000

.73
-3.46
519
5.92 :
-8.65 /

0 dB = 0. 169mWig
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Appendix A.14 SAR Test Plots for WLAN 2.45GHz Main (Tablet Mode)

Drate: 201 7-10-20

Test Labaratory: 365 Korea (Gunpo Laboratory )
File Name: WLAN 802 11b Edged CHI1 Main dad

Ambient Temp © 23.5 'C Tissue Temp : 232 T

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumication Svstem: 245GHz Frequency: 2462 MHx Duty Cyele: 1:1
Medium parameters used: £ = 2462 MHz, o = 1 98 mho/m; &= 51.7; p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe; EX3DVA - SN3986; ConvF(8.09, 8.09, 8.09% Calibrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromes: [DAE4 Snl 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.11b_Edged CHI11_Main/Area Scan (81x111x1): Measurement grid: de=10mm, dv=10mm
hdaximmum valee of SAR (interpolated) = 1.30 mWig

WLAN_802.11b_Edge3d CHI11_Main/Zoom Scan (7Tx7x7)Cube 0: Measurement gnd: ds=5mm, dy=5mm,
dz=5mm

Reference Value = 2.95 Vim; Power Dnft = 0,138 dB

Peak SAR (extrapolated) = 1.64 Wikg

SAR(1 g) = 0586 mW /g; SAR(O g) = 0.228 mW/g

Maximum value of SAR (measured) = 1.16 mW/g

WLAN_802.11b_Fdge3d CHI11_Main/Zoom Scan (7x7x7)/Cube 1: Measurement grid: ds=5mm, dy=5mm,
dz=3mm

Reference Value = 2.95 Vim; Power Drift =0.138 dB

Peak SAR (extrapolated) = 1,02 Wikg

SAR(I g) = 0.476 mW/g; SAR(L0 g) = 0.205 mW/g

hinximum value of SAR (measured) = 0,789 mWig

dB
0.000

5.06

-1

-15.2

-20.2

-25.3

0 dB = 0.789mW/g
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Appendix A.15 SAR Test Plots for WLAN 2.45GHz Aux (Tablet Mode)

Drate: 201 7-10-20

Test Labaratory: 365 Korea (Gunpo Laboratory )
File Name: WLAN 802110 Edped CHI1 Auxdad

Ambient Temp © 23.5 'C Tissue Temp : 232 T

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumication Svstem: 245GHz Frequency: 2462 MHx Duty Cyele: 1:1
Medium parameters used: £ = 2462 MHz, o = 1 98 mho/m; &= 51.7; p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe; EX3DVA - SN3986; ConvF(8.09, 8.09, 8.09% Calibrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromes: [DAE4 Snl 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.11b_Edged CHI11_Aux/Area Scan (81x111x1): Measurement grid: ds=10mm. dy=10mm
hdaximum value of SAR (interpolated) = 1.68 mWig

WLAN_802.11b_Edged CHI11_Aux/Zoom Scan (7x7x7VCube 0: Measurement gnd: &= 5mm, dy=5Smm,
dz=5mm

Reference Value = 4.86 Vim; Power Dnift = 0.047 dB

Peak SAR (extrapolated) = 1.86 Wikg

SAR(1 g) = 0.617 mW/g; SAR(O g) = 0.225 mW/g

Maximum value of SAR (measured) = 1.33 mW/g

WLAN_802.11b_Fdged CHI11_Aux/Zoom Scan (7Tx7x7VCube 1: Measurement gnd: de=5mm, dy=5mm,
dz=5mm

Reference Value = 4.86 Vim; Power Drift = 0.047 dB

Peak SAR (extrapolated) = 1,89 Wikg

SAR(T g) = 0.701 mW/g; SAR(L0 g) = 0.270 mW/g

hnximum value of SAR (measured) = 1,37 mWig

dB
0.000

5.2

1.6

-17.5

-23.3

-29.1

0dB=1.3TmW/g
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Appendix A.16 SAR Test Plots for WLAN 5.3GHz Main (Tablet Mode)

Drate: 20017-10-18

Test Labaratory: 3635 Korea (Gunpo Laboratory )
File Name: WLAN 802 11ac VHTS0 Edged CHSE Main dad

Ambient Temp © 22 2 °C Tissue Temp :21.7C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5290 MHz Duty Cvele: 1:1
Medium parameters used: £= 5290 MHz, o = 5.38 mho/m; & = 48 .5, p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DVE - SN3986; ConvF(4.9, 4.9, 4.9 Cahbrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Dietection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.01ac_VHTS0_Edged CHS8 Main/Area Scan (81x101x1): Measurement grid: dx=10mm,
dy=10mm
hmximum value of SAR (interpolated) = 1.27 mWig

WLAN_802.11ac_VHTS0_Edged CHS8 Main/Zoom Scan (8x8x7 ) Cube 0: Measurement grid: dw=4mm,
dy=4mm, dz=1 4mm

Reference Value = 1.22 Vim, Power Dnft = -0.09] dB

Peak SAR (extrapolated) = 2.28 Wikg

SAR( g) = 0,504 mW/g SAR(LO g)=0.140 mW/ig

hncimum value of SAR (measured) = 1.28 mWig

di
0.000

-10.0

-20.0

-30.0

-d0.0

-50.0

0 dB = 1.28mW/g
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Appendix A.17 SAR Test Plots for WLAN 5.3GHz Aux (Tablet Mode)

Drate: 20017-10-18

Test Labaratory: 3635 Korea (Gunpo Laboratory )
File Name: WLAN 802 [1ac VHTSO0 Edged CHSE Awedad

Ambient Temp © 22 2 °C Tissue Temp :21.7C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5290 MHz Duty Cvele: 1:1
Medium parameters used: £= 5290 MHz, o = 5.38 mho/m; & = 48 .5, p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DVE - SN3986; ConvF(4.9, 4.9, 4.9 Cahbrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Dietection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R02.11ac_VHTS0 _Edged CHSR Aux/Area Scan (B1x101x1): Measurement grid: dx=10mm,
dy=10mm
himximum valee of SAR (interpolated) = 232 mWig

WLAN_802.11ac_VHTS0_Edged CHSR Aux/Zoom Scan (Tx7x7)/Cube 0: Measurement grid: dx=4mm,
dyv=4mm, dz=1 4mm

Reference Value = 7.58 Vim, Power Dnft = 0,105 dB

Peak SAR (extrapolated) = 5.29 Wikg

SAR( g)=0.758 mW/g SAR(0 g)=0.172 mWig

hncmum value of SAR (measured) = 2.40 mW/g

di
0.000

-10.0

-20.0

-30.0

-d0.0

-50.0

0dB =240mWig
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Appendix A.18 SAR Test Plots for WLAN 5.6GHz Main (Tablet Mode)

Drate: 20017-10-18

Test Labaratory: 365 Korea (Gunpo Laboratory )
File Name: WLAN 802 11ac VHTS0 Edged CHIZE Moin dod

Ambient Temp : 222 °C Tissue Temp : 215 C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5690 MHz Duty Cvele: 1:1
Medium parameters used: = 3690 MHz o = 5.98 mho/m; & = 47 8 p = 1000 kg/m’
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4A - SN3986; ConvF(4.33, 4.33, 4.33), Calibrated: 2017-03.22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R02.101ac_VHTS0_Edged CHI138 Main/Area Scan (81x101x1): Measurement grid: dx=10mm,
dy=10mm
haximum valee of SAR (interpolated) = 1.18 mWig

WLAN_802.11ac_VHTS0_Edged CH138 Main/Zoom Scan (8x8xTYCube 0: Mleasurement grid
dx=4mm, dy=4mm, d==1.4mm

Reference Value = 2,12 Vim, Power Dnft = -0 098 dB

Peak SAR (extrapolated) = 2.52 Wikg

SAR( g)=0.517 mW/g SAR(LO g)=0.146 mWig

hncimum value of SAR (measured) = 1.39 mWig

di
0.000

-10.0

-20.0

-30.0

-d0.0

-50.0

0 dB = 1.39mW/g
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Appendix A.19 SAR Test Plots for WLAN 5.6GHz Aux (Tablet Mode)

Crate: 2017-10-18

Test Labaratory: 3G Korea (Gunpo Laboratory )
File Name: WLAN 802 11ac VTS0 Edged CHI3E Aux Repested Testdad

Ambient Temp : 222 °C Tissue Temp : 215 C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5690 MHz Duty Cvele: 1:1
Medium parameters used: £ = 5690 MHz;, o = 598 mho/m; & = 47§ p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3986; ConvF(4.33, 4.33, 4.33); Calibrated: 2017-03.22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromes: [DAE4 Snl 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.101ac_VHTS0_Edged CH138 Aux_Repeated Test/Area Scan (81x121x1): Measurement
grid: dx=10mm, dv=10mm
Maximum valee of SAR (interpolated) = 2.34 mWig

WLAN_802.11ac_VHTS0_Edged CH138 Aux_Repeated Test/Zoom Scan (83x8x7)Cube 0:
hdeasurement grid; dx=<4mm, dv=4mm, dz=1 dmm

Reference Value = 2,15 Vim; Power Dnft = 0.05] dB

Peak SAR {extrapolated) = 5.90 Wikg

SAR( g)= 0814 mW/g SAR(O g) =019 mW/ig

Muamum value of SAR (measured) = 2.06 mW/g

di
0.000

-10.0

-20.0

-30.0

-d0.0

-50.0

0dB =2.06mWig
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Appendix A.20 SAR Test Plots for WLAN 5.8GHz Main (Tablet Mode)

Drate: 2017-10-19

Test Labaratory: 365 Korea (Gunpo Laboratory )
File Name: WLAN 802 11ac VHTS0 Edged CHISS Main dad

Ambient Temp © 21.8 'C Tissue Temp :21.7C
DUT: NPO30QAA; Type: SAMSUNG Notehook & Tablet; Serial: 0T TT91ZI800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5775 MHzDuty Cvele: 101
Medium parameters used: £= 5775 MHz o = 5.77 mho/m; & = 46,6, p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DVE - SN3986; ConvF(4.6, 4.6, 4.6); Cahbrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Dietection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R0Z.01ac_VHTS0_Edged CHIS5 Main/Area Scan (81x121x1): Measurement grid: dx=10mm,
dy=10mm
hmimum value of SAR (interpolated) = 1 44 mWig

WLAN_802.11ac_VHTS0_Edged CHI155 Main/Zoom Scan (8x8xTYCube 0: Nleasurement grid
dx=4mm, dy=4mm, d==1.4mm

Reference Value = 5,19 Vim, Power Dnft = -0 098 dB

Peak SAR (extrapolated) = 2.74 Wikg

SAR( g)=0.522 mW/g SAR(LO0 g)= 0148 mW/ig

hncimum value of SAR (measured) = 1.42 mWig

di
0.000

-10.0
-20.0

&

-d0.0

-50.0

0dB=142mWig
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Appendix A.21 SAR Test Plots for WLAN 5.8GHz Main (Tablet Mode)

Drate: 2017-10-19

Test Labaratory: 365 Korea (Gunpo Laboratory )
File Name: WLAN 802 11ac VHTS0 Edged CHISS Aux.dad

Ambient Temp © 21.8 'C Tissue Temp :21.7C

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Commumnication Svstem: 5GHz, Frequency: 5775 MHzDuty Cvele: 101
Medium parameters used: £= 5775 MHz o = 5.77 mho/m; & = 46,6, p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DVE - SN3986; ConvF(4.6, 4.6, 4.6); Cahbrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Dietection)

- Electromics: DAE4 Sn] 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_R02.01ac_VHTS0_Edged CHIS5 Aux/Area Scan (81x121x1): Measurement grid: dx=10mem,
dy=10mm
himximum value of SAR (interpolated) = 2.22 mWig

WLAN_R02.11ac_VHTS0 _Edged CHI155 Aux/Zoom Scan (8x8xT ) Cube 0: Measurement grid: de=dmm,
dyv=4mm, dz=1 4mm

Reference Value = 2,72 Vim, Power Dnft = -0.013 dB

Peak SAR (extrapolated) = 3.82 Wikg

SAR( g) = 0.763 mW/g SAR(O0 g)= 0187 mWig

Muamum value of SAR (measured) = 2.08 mW/g

di
0.000

-10.0

-20.0

-30.0

-d0.0

-50.0

0dB =2.08mWig
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Appendix A.22 SAR Test Plots for Bluetooth (Tablet Mode)

Drate: 201 7-10-20

Test Labaratory: 365 Korea (Gunpo Laboratory )
File Name: Bluctooth Reqgr CH39 Ay dnd

Ambient Temp © 23.5 'C Tissue Temp : 232 T

DUT: NPOIQAA; Type: SANMSUNG Notcbook & Tablet; Serial: 0TTT91ZJ800042.1
Program Name: Body

Communication Svstem: Bluetooth; Frequency: 2441 MHzDuty Cyele: 1:1.307
Medium parameters used: £ = 2441 MHz o = 1.95 mho/m; &= 51.7; p = 1000 kg/m®
FPhantom section: Flat Section

DASY4 Configuration:

- Probe; EX3DVA - SN3986; ConvF(8.09, 8.09, 8.09% Calibrated; 2017-03-22

- Sensor-Surface; | 4mm (Mechamcal Surface Detection)

- Electromes: [DAE4 Snl 507, Calibrated: 2017-08-22

- Phantom: ELT v4.0 Phantom TP:1169; Type: ELI v4.0 Phantom; Serial: TP: 1169

= Meazurement SW: DASY Y, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Bluetooth_Rear_CH39_Aux/Area Scan (RIx131x1): Measurement grid dx=10mm. dy=10mm
hdaximmum value of SAR (interpolated) = 0.282 mW/g

Bluetooth Rear CH39 Aux/Zoom Scan (TxTx7)/Cube 0: Measurement gnd: de=3mm, dy =5mm, dz=5mm
Reference Value = 1.40 Vim; Power Dnift = -0,.183 dB

Peak SAR (extrapolated) = 0,336 Wikg

SAR(1 ) = 0.132 mW/g; SAR(L0 g) = 0.051 mW /g

Maximum value of SAR (measured) = 0.256 mW/g

dB
0.000

-5.52

-11.0

-16.6

221

-21.6

0 dB = 0.25%6mW/g
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Appendix B.1 Uncertainty Analysis DASY4

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 Ig 10g Vi

Uncertainty Component Div.
2013 (%) Dist (lg) | (10g) | wi(%) |ui(%) | (Veff)

Probe calibration E2.1 6.55 N 1 1 1 6.55 6.55 0
Axial Isotropy E.2.2 4.7 R 1.73 0.71 | 0.71 1.92 1.92 o0
Hemispherical Isotropy E2.2 9.6 R 1.73 0.71 | 0.71 3.92 3.92 o0
Boundary Effects E23 1 R 1.73 1 1 0.58 0.58 0
Modulation Response E25 24 R 1.73 1 1 1.39 1.39 0
Linearity E24 4.7 R 1.73 1 1 2.71 2.71 e
System Detection Limits E.24 0.3 R 1.73 1 1 0.17 0.17 o0
Reabout Electronics E.2.6 0.3 N 1 1 1 0.3 0.3 0
Response Time E2.7 0.5 R 1.73 1 1 0.29 0.29 s
Integration Time E2.8 2.6 R 1.73 1 1 1.5 1.5 e
RF Ambient Noise E.6.1 3 R 1.73 1 1 1.73 1.73 0
RF Ambient Reflections E.6.1 3 R 1.73 1 1 1.73 1.73 0
Probe Positiones E.6.2 1.5 R 1.73 1 1 0.87 0.87 0
Probe Positioning E.6.3 29 R 1.73 1 1 1.67 1.67 0
Max SAR evaluation E.5 1 R 1.73 1 1 0.58 0.58 e
Test sample positioning E.4.2 3.64/348 | N 1 1 1 3.64 3.48 9
Device holder uncertainty E.4.1 3.28 N 1 1 1 3.28 3.28 4
Output power variation -SAR driff 5 g 5 R[ 173 | 1 [ 1 | 28 |28 | «
Phantom uncertainty E.3.1 4 R 1.73 1 1 2.31 2.31 o0
e o sonucty > 1 32 12 | R | 173 | 1 084 069 | 058 |
Liquid conductivity= E3.3 176 | N 1 o8 |o7| 137 | 125 | 5

Liquid permittivity— measurement E33 1.72 N 1 023 | 0.26 0.4 0.45
Liquid conductivity-temperature E.34 2.86 R 1.73 0.23 | 0.26 0.25 0.28 '
Liquid permittivity — temperature E3.4 1.86 R 1.73 0.78 | 0.71 1.29 1.17 o0

Combined standard uncertainty RSS 11.22 | 11.14 | 325/339

Expanded uncertainty k=2 2244 | 22.28
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Appendix C.1 Calibration certificate for Probe(S/N:3986)
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ExXIDVE = 5N 35986 March 22, 2017

Probe EX3DV4

SN:3986

Manufactured:  November 11, 2013
Calibrated: March 22, 2017

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systemn!)

Corificate No. EX3-3086_Mur17/2 Page 3 of 38
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EX3DVa- 5N 3986 March 22, 2017
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986
Basic Calibration Parameters
L Sansor X 1 Sensor Y | Sansor 2 Unc (k=3)
Narm [i{vim))" 0,51 0.51 [ 0.48 [ +101%
DCP (my)" 100.5 883 [ 100.5 | =
Modulation Calibration Parameters B
uiD Communication Systom Name A B c o VR Une"
] I — ) dB dBvuY | d8 mv | (keZ) |
0 [cW | x| oo | oo | 10 [ 060 | 425 | 33% |
| 1Y 0.0 00 [ 1.0 154.4
| | Z 0.0 0o | 10 1442 |
Mote: For details on UID paramelers see Appendix. '
Sensor Model Parameters )
[ C1 | cz2 | a T1 T2 TS | T4 TS TE |
fF Fl v msV? | msV! ms | v* | v
X 46.73 | 3501 3581 | 1981 | 1530 | 4976 | 0166 | 0555 | 1.005 |
¥ 5058 | 3797 3610 | 2188 | 1352 | 5021 | 0813 0468 | 1008 |
4 43.89 326.1 3548 15.40 1.388 4970 | 0558 | 0425 | 1.006
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 85%.
" The urcermnbes of Morm X Y F do not affect tra B Gel wncanninty s TSL (see Pages 5 and §)
" Numencal lnedrization paramater: uncemminty not reguited
" 'L"‘E?lrﬂ'ﬂ Is detanmined Lsing thi max. deviabon from nes respanss apphnng reciangulor delribuion and s expressod for the squane of the
] i
Certificavia Mo EX3-3986_Mar17/2 Page 4 of 38
Date of Issue:  2017-11-03
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EX3DV4- SN-3086

March 22, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Cenductivity | [ | Depth® Une |
_f(MHz)® | Permittivity” (8im)’ | ConvFX | ConvFY | ConvF2 | Alpha® | (mm) (=2
750 419 0.89 | 11.63 11.63 11.63 0,44 0.54 £120%
835 41.5 0.90 10.93 10.93 10.83 0.32 1.08 +12.0%
el ] 41.5 0.87 10.66 10,66 10.66 0.50 0.80 +120%
|_1750 401 1.37 8.07 907 |  a07 0.39 080 | *12.0%
1900 40.0 1.40 B.81 B.81 8.81 0.32 .80 £120% |
1850 40.0 1.40 8.52 852 BS52 | 020 | 080 | +#120%
2300 30.5 1.67 8.30 B.30 B.30 0,31 1 080 | £120%
2450 39.2 1.80 7.493 7.93 703 0.35 0.80 +12.0%
2600 38.0 1.96 7.63 763 | 763 | 032 | DBE | +120%
5200 36.0 4,66 5.55 5.55 5.55 0,35 1.80 +131%
r__53»ﬂﬂ 359 4.78 5.44 5.44 5.44 0.35 1.80 +13.1 %
l 5800 355 507 5.09 5.09 5.08 0.40 1.80 +13.1 %
L5800 35.3 527 5.00 5.00 5.00 0,40 1.80 2131 %

F Froguancy valcdy abowe J00 MHz ol = 100 MHz only apples Tor DASY w4 and higher {380 Page 2). elsa it & resiricied o 2 50 MMz The
uncertanty i the B5S of tha Con uncerainty al calibation frequency and iha uroertainty for the mdicaled frequency band. Froquency validity
bl 300 MAHZ 15 2 10, 35, 40, 50 pnd 70 MHE for ConvF sssesements at 30, 04, 128, 150 and 220 MMz tespectvely. Above 5 GHz reguency

valihty can be extenced o & 110 MHr

" ar Ireguencaes below 3 Gz, the validity of fssue paramatens (¢ and a) can b elaxed 1o ¢ 10% @ quid compersaion fommua & apghed 1o
maasued SAR values. Al freguences above 3 GHE tha validity of tissoo paramelers (¢ and o) s restriciod i £ 5% The uncanainty s the RES of
_1_hlI:I Cormd uncersnty lor indeaied (orge listue parametens
" Alpha/Dapdh arg dedormingd dunng calibeabon. SPEAG wirtants that ihe nemanng deviabon duo (0 the boundary offect after compensatan =
alwaryn less than 1 1% for frequencess below 3 GHE and bedow 2 2% for frequoncies betwean 3-8 GHe al any dstance larger than hall ihe piobe S
diamptar irom tha boundany

Canificate No; EX3-3986_Mar1 772
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EX30va- SN1%80

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Calibration Parameter Determined in Body Tissue Simulating Media

March 22, 2017

| rounin® | penmitiiy” | ot | comek | come'y | conrz | appa® | pm | ted
750 55.5 0,98 11.22 11.22 11.22 0.37 0.96 +120%
B35 35 2 0.87 10.78 10.76 10,76 | 0.43 .60 +120%
1750 534 1.49 877 | 877 877 | 0.36 | 080 | $120%
1900 53.3 1.52 B.50 B.50 8.50 I 042 0.80 £12.0%
2450 52.7 185 B.09 B.04 8.09 0.36 0.80 =120 %
2600 52.5 ___2.16 777 T.077 T.IT 0.29 0.80 +12.0%
5200 490 s30 | 513 | 513 | 513 | 036 | 180 | s131%
5300 48.9 542 4.90 4.50 | 4.90 0.35 1.80 +131%
5600 | 485 5.77 4.33 433 | 43 0.40 190 | 131%
5800 48.2 5.00 460 | 460 | 460 | 040 | 180 | $131% |

; Fraquency validily abowe 300 MHz of = 100 Mz only appies lor DASY vd 4 and higher (see Page 7). else il is resiricied o+ 50 MHz. Tha
uncermnty ia the RSS of the ConvF unoertainty ot calibrabon freguency and the uncortainly for the indcaled frequency Band. Froguoncy valdgy
Delow 300 Mz is = 10, 25, 40, 50 and 70 MMz for ConvF assessments al 30, 84, 178, 150 and 720 MHE respecively. Abowe 5 GHz fequancy

valdily can be extenced to = 110 MMz

" A frequencies Dalow 3 GHE. the vakdty of rssun paramalisn (o and o) can bo melaned tn = 10% @ bgusd compenaiston fomull o appled i
measured SAR values. M frequencies above 3 GHz. the vality of tasue paramaters (¢ and o) & resinched 10 ¢ 5% Tha uncertamty i 1ha RS5S5 of

the ConvF wncertainty fof indcatod tanget lissue paramalers.

" Aspha'Depth are determined duning colibration. SPEAG warrants that the remaning doviation dus 10 e boandary effect alter compensation is
abwmya hess than = 1% for freguencies bolow 3 GHz and below 2 2% for irequencies bobweon 3-6 GHr ol any distance ianger than haif the probe tip
daametier from the Boundany
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Other Probe Parameters

[ Sensor Arrangement T Triangular |
[ Connector Angle (1] — = 443
| Mechanical Surface Detection Mode 1 enabled |
[ Dplical Surface Detaction Mode T " disabled |
[ Probe Overall Length o - 337 mm |
| Probe Body Diametar - - = | 10 mm |
| Tip Length - ——— [ 8 mm |
[ Tip Clameter E 25 mm |
[Probe Tip io Sensor X Calbraton Poini o o T 7mm|
| Probe Tip to Sensar Y Calibration Point I — 1mm |
[Probe Tip to Sensor Z Calibration Point I 1mm |
[ Recommiended Measuremant Distance from Surlace 1.4 mm
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,Appandiu: Modulation Calibration Parameters
uio - Communication System Mama A B [+ D VR Max
dB dB 4B my Unc®
n (=2 |
] oW % | 000 .00 1.00 000 | 1425 | #33%
¥ |_0.00 0.00 1.00 1544 | ]
Z 0.00 000 | 100 | 12432
:; tﬂu- SAR Valdation [Square, 100ms, 10ms} | X 341 6841 | 1258 | w000 | 200 | =95 %
¥ 477 73.18 1483 20.0
Z | 332 BB20 | 1228 00
élit;li- UMTS-FDD (WCDMA) X | 099 8653 | 1480 | 000 | 1500 | 296 %
¥ Fo) T140 | 17.81 150.0
2 I 71.12 17.58 1500
10012- | IEEE BOZ 110 WiFI 2.4 GHz (D553, 1 ] F G372 | 14803 | D41 | 1500 | =96 %
| CAB | Mnps) |
i 1.28 6537 | 1642 | | 1500
z 124 6490 | 1809 150.0
10013- IEEE 802119 WiFi 2.4 GHz (DSS5- X 4.BE 6652 | 1684 | 148 | 1500 | 296%
CAB OFDM, 8 Mogs)
Y | 487 GEAS | 1729 150.0
Z | 484 GBTE | 17.07 150.0
BT:T_ GSM.FDD (TOMA, GMSK) X | 1046 B358 | 1981 | 949 500 | 296%
¥ | 10000 | 11643 | 2947 50.0
1 2] 1325 | 8670 | 2058 50.0
E&%ﬁ& GPRS-FDD [TDMA, GMSK, TN O) * 9.18 B1.64 18.17 857 50.0 =08 %
¥ | 7584 [ 11324 | FR69 50.0
Z | 070 8387 | 1981 500
| linofg#- GPRS-FDD (TDMA, GMSK, TN 0-1] X | 1351 BEAD | 1933 | 656 600 | 96
¥ | 1D0.00 | 11351 | 27.03 60.0
Z | 5250 | 10289 | 2348 60.0
[thfcm EDGE-FOD [TOMA, BPSK, TN 0) x| B35 7311 | %15 | 1257 | 500 | :98%
¥ | 1442 | 10475 | aoar 50.0
Z | 533 7369 | 2667 | 50.0
19;”3& EDGE-FOD [TOMA, BPSK, TH 0-1} X | 1052 | ®O60 | 3073 | 958 600 | 298%
¥ | 1772 | 10505 | 3674 B0.0
Z | _oor 8055 | 3099 80.0
E}‘?ﬁ"é?‘ GPRS-FDD (TOMA. GMSIK. TH 0-1-2) X | 3676 | BT@a | 2142 | 480 OO | 206 %
= ¥ | 10000 | 11304 | 2605 BO.0
Z | 10000 | 10942 | 2405 BO.0
't}muoza- GPRS5-FDD (TOMA. GMSK, TN O-1-2.3) | X | 100.00 | 10813 | 2307 | 355 | 000 | 288 %
i Y | 10000 | 11411 | 2585 100.0
—— Z | w000 | 11096 | 2370 | 1000
10028- | EDGE-FOD (TOMA, BPSK, TH 0-1-2) X | 7.15 8266 | 2569 | 780 800 | x96% |
DAC
¥ 9497 91, 45 30,84 80.0
L Z | 65 B2.01 | 2674 a00 |
10030- | IEEE B0Z.15.1 Bluetoath [GFSK, DH1) X | 1000 BE24 | 1755 | 530 700 | x0.6%
Cip,
¥ | 10000 | 11191 | 2583 | | 70.0 |
Z | #4470 | wars | 2186 70.0
10031- IEEE B02.15.1 Bhustoolh (GFSK, DH3) x 100,00 106.75 2127 188 100.0 +9.8 %
CAM
¥ 100,00 116.46 2551 1000
Z | 10000 | 11087 | #2792 [ 100.0
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gfa— IEEE 802.15.1 Bluelooth (GFSK, DH5) | X | 100.00 110.25 21.80 1.7 100.0 206 %
|
¥ | 10000 | 12644 | 2854 100.0
. Z | 'D0.00 | 12019 | 2563 100.0
10033- IEEE BD2. 15,1 Bluntooth (PL4-DOPSE, X 562 TB.60 19.08 5.30 To.g 08N
CAA DH1j
Y 18.50 8 60 26.52 o0
1 Z| &m B1.30 | 2007 70.0
10034- | IEEE 802 15.1 Blustooth [PL4-DOPSK, x 257 T2M 15.59 1,88 00,0 +9.6%
CAM | oH3}
| i 7.08 8770 | 7208 1000
_ F 343 77.29 17.65 100.0
10035~ IEEE BO2 15.1 Bhmeiooih (Pi4-DOPSK, X 104 7037 14,69 1147 100.0 206%
CAA DHS) il
Y 4.33 B2.56 20.27 | 100.0
. Z 267 T75.71 17.02 | 100.0
éums— | 'EEE 802.15.1 Blugiooth (B-DPSK, DH1) | X 631 8043 19.78 5,30 700 + 06 %
AR
¥ | 2606 | 104.15 | 2A.15 70.0
£ | T45 2382 21.00 T0.0
l‘lﬂﬁf- IEEE B02,15.1 Bluetoolh (8-DPSK, DH3) | X 246 7183 15.35 1.8B 1000 | 2968%
i 851 BE.6T 21.68 100.0
Fd 316 T6.29 17.25 1000
éﬂ&ﬁ- IEEE BO2.15.1 Biuetooth (8-DPSK. DHS) | X 1.56 TOBT 14,91 117 1000 | 296%
" 4 47 83,33 20,85 100.0
Fi 2.73 TBZT 17.35 100.0
10039- . COMAZDDD (12RTT, A1) x 1.72 7113 1525 0.00 1500 +06%
CAB |
¥ 3.29 BO78 19.76 150.0
[ = i 4.1 8404 | 2027 150.0
10042 15-54 | E5-136 FDO [TOMAFDM, PU4- x 890 81.10 17.65 .78 500 +86%
CAB DOPSK, Halfrala)
¥ | 10000 | 11220 | g6.64 50.0
e Z | 1354 BEZ4 | 19.07 50.0
mm IS-81EINTIA-553 FDD (FOMA, FM) X [iX] 9622 158 (X 1500 + 96 %
Y | 000 | 10674 | 245 150.0
Fi 0.00 101,15 0.91 1500
1D048- DECT (TDD. TOMAFDM, GFSE. Full x 6.72 15.26 1853 | 1380 | 250 +86%
CAA Slol. 24)
¥ 1354 87 54 2330 25,0
. Z a1 7542 18.20 250
10045 DECT (TOD, TDMAFDM, GFSK, Double | X 751 B2 18 28 10.78 40.0 £+ 0.6 %
CAR Shot, 12}
b 20,30 93.86 23.91 400
F 7 B6 THED | 18.14 40.0
::'.Mm UMTS-TDD (TD-SCOMA, 1,28 Mcps) X EE ] FEER 20,20 8.03 50.0 +06%
¥ | 1581 B248 | 2525 50.0
F B.63 B1.28 20,60 50.0
;l:gu— EDGE-FOD (TDMA, BPSK, TN 0-1-2-3) x 5582 Taor 24,20 B.55 1000 +06%
¥ 02 | B4a0 | 2738 1000
z 508 | 7743 | 2495 100.0
10050 IEEE B02.11b WiFi 2.4 GHz (D555, 2 X 126 64,86 15.42 0.61 1100 +96%
CAR Mbps)
¥ 138 G714 17.2T 110.0
F4 1.30 66.25 16,85 110.0
10060 IEEE B2 11b WiF 2.4 GHz (D855, 55 | X 451 BE.62 2137 1.30 1100 | «88%
CAB Albprs)
¥ | 10000 | 13552 | 3513 110.0 ]
z 4371 12250 | 3177 | 1100 |
Ceriificate No: EX3-3086_Mar17/2 Page 13 of 38
F690501/RF-SAR002507 Date of Issue :  2017-11-03

Report File No :

(All 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: 79/130
EX3DVa- SN:3088 March 22, 2017
10081 | [EEE BIZ 110 WiFi 2.4 GHZ (D555, 11 X 2407 7583 19,66 204 10,0 +968%
CAB Mbps) |
Y | 7.9 9364 | 26.50 1100
= Z 345 8134 | 21.94 1100 |
10062- | IEEE BOZ.11am WiFi 5 GHz [OFDM. B X | 468 GBE3 | 1635 | D49 | 1000 | z0.6% |
CAB Mups)
Ll G688 | 1676 100.0
Z | 466 BEB7 | 1663 100.0
10063- IEEE 802 11am WiFi 5 GHz (OFDM, 9 X 4 68 6661 16.42 0Tz 1000 | £96%
CAB | Mbps)
Y | 479 BGOS | 1666 100.0
Z | 4Bt 6693 | 16.70 100.0
10064- | IEEE BOZ 11am WiFi 5 GHz (OFDM_12 | X | 4.96 G685 | 1663 | 0BG | 100.0 | z06%
LCAB | Mbps) =  BEE
¥ | 508 6725 | 17.07 1000 | |
Z | apd G714 | 16808 100.0
10065- | IEEE BOZ 11ah WiFI 5 GHZ [OFDM, 18 | X | 4.8 6675 | 1670 | 121 100.0 | 208%
CAB Mbps)
Y | 486 | B7.A7_| 1747 100.0
. £ | 481 G702 | 1694 100.0
100686- | IEEE 802.11a/h WiFi 5 GHz (OFOM, 23 | X | 485 GETT | 1684 | 146 | 1000 | +96%
CAB Mbps)
¥ | 489 6722 | 17.34 100.0
[ | 7 | 483 G701 | 1706 100.0
éﬁ?' IEEE B02.11ah WiFi 5 GHz (OFDM, 38 | X | 515 66593 | 1725 | 204 | 1000 | 96%
¥ | 528 | 673 | 1775 100.0 ]
Z 511 67.16 | 17.45 100.0
10068- | IEEE B02.11ah WiF| 5 GHz (OFDM, 48 | X | 521 B7.01 | 1746 | 255 | 1000 | 20.6%
CAB Meps) l A
L 535 67.50 1E8.01 100.0
_ Z | 518 BTA8 | 17.62 100.0
1006%- | IEEE B0Z 11al Wik 5 GHz (OFDM, 54 | X | 529 67.01 | 17.64 | 267 | 1000 | 29.8%
| CAB Mips) |
¥ | 543 6748 | 1820 100.0
Z | 524 &7 | 1780 100.0
10071- IEEE BOZ2.11g WiFi 2.4 GHz X 4.47 66.61 171 189 1000 | £96%
CAB (DSSSIOFOM, 9 Mbps) |
¥ | 508 B67.01_| 17.60 100.0
vy T Z | 494 66831 | 1741 oo |
10072 | [EEE 802.11g WiFi 2.4 GHz X | 458 6694 | 1730 | 230 | 1000 | =88%
CAB (DSSSIOFDM, 12 Mbps)
¥ | 509 B741 | 1764 100.0
- Z ] 492 B7.14_| 17.50 100.0
10073 IEEE 802 11g WiFi 2.4 GHz x 5.04 67.13 17.60 283 1000 | +8.6%
CAB | (DSSSIOFDM, 18 Mbps) A 1
] ¥ | 547 6764 | 1818 100.0
I &7.31 17,78 100.0
10074~ IEEE B02.11g WiFi 2.4 GHr X 504 67.08 17.75 3,30 100.0 =596 %
CAB (DESSIOFDM, 24 Mbps)
— Y | 517 67.58 | 18.35 100.0
Z 5.00 B7 24 17.91 100.0
10075~ | IEEE BOZ.11g Wik 2.4 GHz X | 511 67.25 | 1806 | 382 000 | +06%
CAB (DSSSOFDM, 36 Mbps)
¥ | 524 Gr82 | 1871 0.0
L 506 6736 1B8.19 90,0
10076- | IEEE BOZ.11g WiFi 2.4 GHz X | 514 G110 | 1818 | 4.5 900 | t96%
CAR [DSSSOFDM, 48 Mbps)
! ¥ | 535 G761 | 1882 500
1 | 4 5.08 6720 18.32 800
1007T- | IEEE BOZ.11p WiFi 2.4 GHz E 517 6718 | 1628 | 4.30 800 | +96%
| CAB (DESSIOFDM, 54 Mops) N i
[ ¥ 578 BI6E | 1892 0.0
Z | &1 6728 | 18.42 #0.0
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Lﬂ"' COMAZON (1=RTT, RC3) X om 6540 | 1221 | OO0 | 1500 | =06%
¥ 1.97 7196 16.08 1 1500
Z | 1A TLI7_| 1541 | 150.0
10082- | 15-54 [5-136 FOD (TOMAFOM, Flid- x| 099 5350 | 506 | 477 | 800 | t86%
CAB CROPSH. Fullrates)
1Y 1.10 80.28 571 a0.0
______ |z | o84 E0.00 | 5.8 0.0
é;lﬂgﬂ- GPRS-FOO (TOMA, GMSK, TH 0-d) |= X 1316 86.57 1831 656 60,0 + 06 % |
b 10000 113.55 27.06 60.0
Z | 4789 | 101,83 | 2324 B0.0
;:gr- UMTS-FDD (HSDPA) X | 180 6732 | 1545 | 000 | 1500 | =9.6%
¥ | 203 6852 | 1689 150.0
. Z | 204 7008 | 17.08 160.0
glgﬂ- UMTS-FDD (H3UPA, Sublest 2) F3 1.76 6726 1541 0.00 1500 | z96%
|
¥ | 189 6952 | 1699 150.0
Z | 200 70.06 | 1708 150.0
é'?gs- EDGE-FOD (TOMA, BPSK, TN (-4) X | 1084 | 906Y | 3072 | 956 | BOO | =96%
Y | 1796 | 10508 | 3673 0.0
— Z | Woh | ons7 | 3068 B0.0
10100- | LTE-FOD (SC-FOMA, 100% RE, 20 X | 207 BO63 | 1651 | 000 | 1500 | =006 %
CAC Mz, QPSK) =t |
Y 3,45 T2.03 17.73 150.0
Fi .37 71.88 17.72 150.0
10101- | LTE-FDO (SC-FOMA. 100% RB, 20 x| 32 6732 | 1581 | 000 | 1500 | =06%
CAC | MHz, 16.0AM)
¥ | aag 6828 | 1653 150.0
. Z | 33 6825 | 16.49 150.0
10102- | LTE-FOU (SC-FOMA_ 100% RE, 20 % | 33z 6731 | 1502 | OO0 | 1500 | *06%
CAC Mz, 64-0AM)
¥ | 348 | ea1l | 1658 150.0
ros = Z | 3az BA20 | 1655 150.0 =
10103- | LTE-TDD (SC-FDMA, 100% RB. 20 X | 661 7471 | 1948 | 368 | 650 | *96%
Cac MHz. OPSK)
Y | 747 7723 | 2001 B5.0
Z| 6856 7635 | 10.93 5.0
BT 0L LTE-TDD [SC-FDMA, 1% RB. 20 X 6.78 TIB3 19.85 3ga B5.0 *206%
CAC Mz, 18-0AM)
1 ¥ FAE 7573 | 2136 B5.0
Z | 653 Tabz_| 2001 B5.0
10105- | LTE-TDD (SC-FOMA, 100% RB, 20 ERE 7298 | 1989 | 398 | B50 | z06%
CAC MHz, G4-0AM)
¥ | 687 7408 | 2076 650
Z | 636 7302 | 20.06 850
10108- | LTE-FOD (SC-FOMA, 100% R8, 10 X | 268 6916 | 1632 | OO0 | 1600 | *96%
cAD MHz, OPSK)
¥ | 502 7124 | 1758 150.0
m Z| 26 Ti26 | 1759 1500
10108 | LTE-FDO [SC-FOMA, 100% RB, 10 X | 287 6706 | 1571 | 000 | 1500 | =06%
CAD MHZ, 16-0AM)
¥ | 305 | 6823 | 1651 1500
= Z | 208 | 6830 | 1648 1500
10110- | LTE-FOO (SC-FOMA, 100% RB. SMHz, | & | 217 6822 | 1585 | 000 | 1500 | £96%
CAD CPSK)
¥ 24T T0.50 1734 150.0
Z | =230 059 | 1732 150.0_
10111- | LTE-FDD (SC-FOMA, 100% RE, 5 MHz, | X | 258 6801 | 1600 | DOO | 1500 | =6.8%
CAD 16-CAM)
Y | 280 6334 | 1698 1500 |
[ Z | 2719 GOO0 | 1713 150.0
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10112- | LTE-FOD (SCFOMA, 100% RB, 10 X | 300 6718 | 1578 | 000 | 1500 | t96% |
CAD | MMz, 82-0AM)
¥ | 37 BB.14 | 1652 1500
Z | ato BBZT | 16.52 150.0
10113~ | LTE-FDD (SC-FOMA 100% RB, S MHZ, | X | 275 G818 | 1615 | D00 | 1500 | =958 %
cAD B4-0AM]
¥ | 205 8937 | 1708 150.0
: Z | 294 B9G0 | 17.22 150.0
10114 | [EEE 802 110 (HT Greenfaid, 13.5 X | 512 6715 | 1640 | 000 | 1500 | £96% |
CAB Mbps, BPSK)
¥ | &1 6742 | 18.70 150.0
Fi 514 6749 16,89 | 18Q0
10115. | IEEE BOZ.11n (HT Groonfiekl, 81 Mbgs, | % | 540 | 6726 | 1647 | 000 | 1500 | 286%
CAB 16-QAM)
¥ | 652 6756 | 1678 1500
Z | &40 6753 | 1871 150.0
10116- | IEEE BOZ.11n (HT Greenheld, 125 Mbps, | X | 521 6733 | 1642 | OO0 | 1500 | =98 %
CAB B4-CIAM)
¥ | 532 B7BS | 1673 | 150.0
. Z | 523 | GTBE | 1871 150.0
10117- | IEEE B0Z 11n (HT Mixed, 13.5 Mbps. F 5.08 67.00 1634 | 000 | 1500 | =96 % |
CAB BPSK)
¥ | 518 6730 | 1665 150.0
== Z | &10 6734 | 1664 150.0
10118- | IEEE BOZ.17n (HT Mixed, 61 Mops, 16- | X | 548 6747 | 16.58 | 000 | 1500 | £9.6%
CAB QM)
¥ | 560 G780 | 16.80 150.0
Z | &ar 67,72 | 1B.62 150.0
10118- | JEEE 802.11n (HT Mixed, 135 Mbps, 64- | % | 5.18 G728 | 1640 | D00 | 1500 | 96 %
CAB QAM) -
¥ | 529 G758 | 1671 1500
| Z | s 6762 | 16.70 150.0
| 10140- LTE-FDD [SC-FDMA 100% RB, 15 | % 336 67.32 1584 | 000 1500 | =96% |
CAC MHz, 16-0AM) |
Y | as52 G818 | 1650 150.0
N Z | 345 6320 | 1647 150.0
10141 LTE-FDD (SC-FOMA, 100% RB, 15 X 348 67.44 16.02 0.00 1500 2806 %
CAC MHz. 64-CAM]} |
¥ | 364 BB.72 | 1663 150.0
= |z | asr GE30 | 1664 150.0
10142 LTE-FDD (SC-FOMA, 100% RB, IMHz, | X 1.94 68,18 1552 0.00 1500 | $06%
CAD PSK] .
v | 239 7092 | 17.46 150.0
Z| 233 7123 | 1723 150.0
10143 | LTE-FDD (SC-FOMA. 100% RB.IMHz. | X | 245 G873 | 1568 | 000 | 1500 | 06 %
CAD 16-0AM) B b )
¥ | 276 7066 | 17.03 180.0
F 278 TisT | 177 150.0
10144- | LTE-FOD [SC-FOMA 100% B, 3MHz, | X | 221 8636 | 1402 | 000 | 1500 | :a6%
CAD B4-CAM]
— ¥ | 248 BE.01 | 16.28 1500
Z | 235 BE00 | 1404 160.0
107145- | LTE-FDD [SC-FDMA, 100% RB, 1.4 x| 118 B476 | 1154 | 000 | 1500 | £9.6%
CAD MHz. QF5K) _
b 1.81 BE.90 14 28 150.0
| e Z ] 138 6736 | 1283 | 150.0
10146- | LTE-FDO (SC-FDMA, 100% RB, 14 X | 178 €513 | 11.04 | 000 | 1500 | £t96%
CAD MHz, 16-0AM)
¥ | 308 7205 | 1490 150.0
Z | 183 BB5T | 1158 160.0 =
10147 | LTE-FOD (SC-FOMA, 100% RB, 1.4 W | 203 6671 | 1196 | 000 | 1500 | £96%
CAD MHz, 64-0aM) I
Y | abz2 77.08_| 17.02 1500
£ 246 947 | 13.03 150.0
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10148- | LTE-FDD (SC-FDMA, 50% RB. 20 MHz, | X 288 67.22 1875 [+XV] 1500 + 008 %
CAC TE-CAMI
Y 306 829 | 1858 180.0
= — F 280 (K] 16.54 150.0
10150- LTE-FDD [SC-FOMA, 50% RB. 20 MHz. X a0 BT.24 15.82 0.00 150.0 +88%
CAC B4-CLAM)
¥ 318 BA.10 | 1667 1600
= [ Z | =11 6834 | 657 150.0
10151- LTE-TDD {SC-FDMA_ 50% RB, 20 MHz, x [¥:E] 7B.55 2023 358 685.0 +H6%
CAC OPSK)
¥ 824 8031 | 2219 650
F4 6.80 7739 | 2078 5.0
10152- LTE-TDO (SC-FOMA, 50% RB, 20 MHz, X 6.27 FEET] 19.4 198 650 206%
| CAC 1E-CiAdd)
Y | 7.03 7585 | 2083 650
- F f.04 7345 | 1958 65.0
10163- LTE-TOD (SC-FOMA, 50% RB, 20 MHz, x 668 a4 20,22 398 65.0 + 08 %
CAC B-CHAM]
I Y | 743 TETE | 2166 650 | =
L Z| 646 | 7454 | 2043 65.0
10154- LTE-FDD (SC-FOMA, 50% RB, 10 MHz, X 222 68 65 16.16 0,00 150.0 =96%
CAD OPSK
Y 254 71.00 17.63 150.0
z 247 7198 | 1766 150.0
10155- LTE-FOD {SC-FDMA_ 50% B, 10MHz, | X 259 68.02 16.01 0.00 1500 [ 296%
cAD 16-CAM) ]
¥ 280 6935 | 1704 | 150.0
Fi 2.78 £0.62 17.15 | 1500
10158- LTE-FDD {SC-FOMAA, 50% BB, 5 MHz, x 179 0824 15209 000 | 1500 +06%
CAD | OPSK) |
| ¥ Z18 7152 | 17.33 150.0
| F 213 T 17.25 150.0
10157- LTE-FDO [SC-FOMA, 50% RB, 5 MHz, X 204 8885 1403 0.00 150.0 +06%
CAD 18-01aM)
¥ | 236 | 8911 | 1560 150.0
Z 237 B8.18 | 1535 150.0
10158- LTE-FDD [SC-FDMA, 50% RB, 10MHz, | X 275 B8.25 | 1820 | 000 | 1500 | z96%
CAD Ba-QAM)
Y 2 96 BO4d | 1711 150.0
— Z | 295 T0.08 | v 150.0
10158- LTE-FDD {SC-FDMA, 0% RB. 5 MHz. x 215 67 38 14,33 0.0a 1500 +=06%
CAD B4-COAM]}
| ¥ F 48 G364 | 15091 150.0
Fd 242 89 56 15.62 150.0
10160- LTE-FOD (SC-FOMA, 50% RB, 15 MHz, | X 27 6833 | 1613 | 000 1500 | £86%
LCAC OPSK)
Y 285 69.90 17.19 160.0
Fi 280 mnoes | 1 150.0
101861- LTE-FDOD [SC-FOMA, 50% RB, 15 MHz, X 2.50 67.19 15.75 0.00 1500 +B6%
cal 16-QAM)
¥ | 907 | 6817 | 1652 150.0
o Z | 3m GBIE | 1653 150.0
10162- LTE-FDD (SC-FOMA, 50% RB, 15 MHz, | X EX] 67.35 | 1587 | 0.00 1500 | 296%
CAC Fidk-CLAM) |
¥ 318 6827 1661 1500
Fi 313 £8.51 1664 150.0
10166- LTE-FOD (SC-FOMA, 50% RB, 1.4 MHz, | X a5z 68.87 18.74 am 150.0 86 %
CAD GPSK]
¥ | 384 T0.66 | 18.60 150.0
Z 358 r0.09 19.54 150.0
10167- LTE-FDD (SC-FOMA_ 50% RB, 1.4 MMz, | X 425 71.52 18.06 301 150.0 +06%
CAD 16-CIAM)
¥ | 454 7428 | 2082 150.0
4 444 TA30 | Z0.09 | 150.0
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10168- [ LTE-FDD (SC-FOMA, 50% RB, 14 MHz, | X | 473 | 786 | 2045 | 301 | 1500 | t85%
CAD B4-0AM]
Y | 552 | yey2 | @1om 150.0
Fi 5.00 7829 | 21.77 1500
10168. | LTE-FOD (SC-FOMA, 1 RB, 20 MHZ, X| 293 | o824 | 1838 | 301 | 1500 | £96%
CAL QPsK)
¥ [ asa 7058 | 20.10 150.0 —
_ Z| 287 | 8935 | 192 150.0
10170- | LTE-FDO (SC-FOMA, 1 RB, 20 MHz, X | 3892 7352 | 2050 | a0l 1500 | +96%
CAC | 16-0AM]
| ¥ | 500 7857 | 2298 150.0
| £ 420 T6.34 22.07 150.0
10171- [ LTE-FDO (SC-FOMA. 1 RB, 20 MHz, % | 324 EBST | 17.78 | 301 | 1500 | 96 %
AAC 64-0AM)
Iv ] a03 7376 | 2002 1500 |
Z| 336 | 7130 | wesr | 1500
10172~ | LTE-TOD (SC-FOMA, 1 RB, 20 MHz, X | 78T | 8518 | 2508 | 602 | G50 | £66% |
CAC QPSK)
Y | 1630 | 10146 | 3144 | 650
— £, 780 | 8772 | 2639 65.0
10173- | LTE-TDD {SC-FDMA, 1 RB, 20 MHz X | 845 | BSET | 2356 | BOZ | B50 | *9BW
CAC 16-CAM) |
[ ¥ 1 3134 | 10788 | 3120 | 650
Z | 1126 | o0os6 | 254l B0
10174- | LTE-T00 (SC-FOMA, 1 RE, 20 Mz, A | 810 | 823m | 2197 | 602 | 650 | 296%
CAC B4-CAM]
Y | 1006 | o869 | 2802 65.0
Z | 846 | 8850 | gagl 65,0
10175 LTE-FDD [SC-FDMA, 1 RB, 10 MHz, X 2.80 67.83 18.13 3.0 150.0 +B6%
CAD OPSK)
- ¥ | 329 | 7065 | w4 1500
Z | 2%3 | co00 | 1808 150.0
10176- | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, X | 382 | 7ase | 2051 | 301 | 1500 | z96%
CAD 16-QAM)
¥ | 504 | 78e0_| 2287 | 1500
== Z| 428 | 763 | 2208 150.0
10177~ | LTE-FDD (SC-FOMA_ 1 RB, 5 MHE, % | 282 | 6B0B | 1823 | 301 | 1500 | =06%
CAF aPSK)
¥ | 332 | 7081 | 1904 1500
s Z | 286 | 6917 | 1908 150.0
10178~ LTE-FDD (SC-FDMA, 1 RB. 5 MHz, 18- | X 88 7333 | 2040 im 1500 | £9.6%
|cap CAM)
1 ¥ 4,98 TB33 22 B4 150.0
Fi 4.1 TE10 21.95 | 1500
10179- | LTE-FDD (SC-FOMA, 1 R, 10 Mz, X | 354 | 7139 | 188§ | 301 | 1500 | *06%
cap B4-0AM) Pl
¥ | 445 | 7605 | 2136 160.0
£ | 376 | 7365 | 2032 1500
10180- | LTE-FOD [SC-FOMA, 1 RB. 5MHz, 64- | X | 323 | 6451 | 17.74 | 301 | 1500 | £86%
CAD CAM)
1LY 4.01 T3.87 19,96 160.0
Fd 3.35 .22 18.81 | 150.0
10181. | LTE-FDD (SC-FDMA, T RB, 15 MHz, X | 292 | ©B8DG | 1822 | 301 | 1500 | *6.6%
CAC CPSK) -
I ¥ 3.31 .78 19.93 150.0
Z ] 285 [ 6045 | w007 150.0
10182- | LTE-FDD (SC-FOMA. 1 RB, 15 Nz, X[ 388 | 7331 | 2038 | 301 | 1500 | t068%
CAL 16-QAM)
¥ | 487 | 7830 | 2362 160.0
Z | 420 | 7e08 | 2183 150.0
10183 | LTE-FOD (SC-FOMA, 1 RB, 15 MHz, % | 323 | ©6949 | 17.73 | 301 | 1500 | 296%
AAB B4-0AM) v -
¥ | 400 | 7364 | 1905 150.0
Z| 335 | 7120 | 680 150.0
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10164« LTE-FDO (SC-FOMA, 1 RB. 3 MHz 283 | 6811 | 1824 3.0 150.0 + 9.6 %
CAD OPSK)

34.33 7084 18,96 150.0

2.96 6920 18.10 150.0
10185- LTE-FDD (SC-FOMA, 1 RB, 3 MHz, 16- 390 7338 2042 3.01 r 1500 96 %
CaD CAM)

A TE.38 22.86 150.0

i 4.7 7616 | 21898 1800 | |

10186 LTE-FDD (SC-FDOMA, 1 RB, 3 MHz, 64- 3.24 &9.55 iT.78 am 16500 +96%
AAD QAN

4.03 T3.72 19.99 1500

3,38 FEFT 16.84 150.0
1018T- LTE-FOD (SC-FOMA. 1 RB, 1.4 MHz, 2.94 64.16 18.31 am 1500 +06%
CaD PS5k

333 T0.89 20.02 150.0

247 69,36 189.17 150.0
10188- LTE-FDD (SC-FOMA, 1 BB, 1.4 MHz, EEiF] Td.01 20,80 3o | 1500 =06 %
CAD TE-QAM)

518 | 7816 | 2327 | 1500 |

439 7698 2242 150.0
n 69,84 18.02 am 150.0 £8.6%

10188- | LTE-FOD (SC-FOMA, 1 RB, 1.4 MHz,

x
hd
z
X
¥
z
X
hi
z
X
¥
£
3
Y
Fa
x
AAD B4-CIAM) i
] | B 413 T4za | 2029 150.0
| [ 345 T1.76 19.15 150.0
10153~ | IEEE BO2 11n [HT Greanfield, 6.5 Mbps, | X 4.51 G655 | 1609 | 000 1500 | 96 %
CAB BPEK] =
== ¥ | 461 6686 | 16.44 150.0
Z 4.53 6600 | 1642 150.0
101%4- | IEEE BOZ 17n (HT Greenheld, 30 Mops, | X 468 68,87 1622 | D00 | 1300 | £96%
CrB 1E-OAM)
¥ 478 A719 | 1658 150.0
2 470 67.28 16.55 150.0
10155 IEEE BOZ 11n (HT Greenfield, 65 Mbps, | X 472 66,90 1623 | 000 | 1500 | =96%
CAB Bt -QIAM)
¥ | 483 6721 16.57 150.0
| ¥4 4.74 6730 | 16.56 150.0
107186- IEEE 802.11n (HT Mixad. 6.5 Mbps. X 451 6662 | 1611 | Q.00 1500 | £98%
CAR BPSK)
¥ 4 62 686 93 1647 150.0
- 4 4.53 6703 | 1644 150.0
10497 IEEE 802.11n (HT Mixed, 38 Mbps, 16- X 4.69 65 89 18.23 0.00 150.0 + B 6%
CAB M
¥ 4 B0 67.21 16,57 150.0
z 471 6729 | 1656 150.0
10198- IEEE BOZ 11n (HT Mixed, 65 Mbps, 84- X 472 66.91 16.25 oo | fﬁ_n +96%
CAB QAN
¥ 483 67.23 | 1658 150.0
Z 474 B3z | 1857 | 150.0
10218- IEEE 802110 {HT Mixed, 7.2 Mbps, x 4 46 B6.63 16.07 0.00 1500 | £96%
CAB BPSK)
| | ¥ | 457 GERE | 1643 150.0
i 448 GT.06 | 1641 150.0
10220- I[EEE 802.11n (HT Mixed. 43.3 Mbps, 16- | X 460 G686 | 1622 | 000 1500 | £86%
CAB CuAMd)
¥ 4.80 6718 | 1656 150.0
Z 470 6726 | 16.54 150.0
10221~ | IEEE BOZ 11n (HT Mixed, 72.2 Mbps. 64- | X 4T 6684 1623 | 000 1500 | +£968%
CAB AR
¥ 4B G715 16.57 150.0
Z | 474 6724 | 16.55 1 1500
10222- IEEE B2 11n [HT Mixed, 15 Mbps, x 5.06 B0 1634 | 000 | 1500 | £96%
| CAB | BPSK) |
| | 515 6722 | 1665 | 150.0
] | 5.08 6735 | 1663 | 1500
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10223- | IEEE BO211n (HT Mixed, 90 16- 3 50
|_r.:.,_.m e i Mbps, 536 | G122 | 1646 | 000 | 1500 | 296 %
Y 548 G748 16.75 150.0
Z | 538 | 6157 | 676 1500
1024 IEEE BD2 11n (HT Mixed, 150 Mbps, 64. | X 51 6712 16.33 0.00 1500 t98%
CAB AM]
¥ 520 6743 | 1664 150.0
= 2z 512 G747 | 1662 150.0
é tgs UMTS-FOD (HSPA+) X | 218 6600 | 1520 | 000 | 1500 | £9.6%
¥ 292 B8.74 1582 150.0
z 2 BE 6696 | 1584 150.0
10226- LTE-TDD {SC-FDMA, 1 RB. 1.4 MHz. :~: 992 BEST | 2396 | 6.02 650 | £t96%
CAMA 16-CAM)
| Y | 3428 | 10961 | 3197 | 65.0
i Fd 12.04 91,61 25.90 85.0
1022T- LTE-TDD {SC-FDAA 1 RE, 1.4 MHz, x a2 Bd 36 22 68 6,02 85.0 £96%
CAA | 6+-0AM) -
¥ | 2719 | 103ka | 2954 B5.0
i3 Z | 105 | Ba9S | 2445 — | _B&0
10228- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 8.61 B87.68 26.00 B02 B5.0 06 %
CAA QPSH)
¥ | 2367 | 10825 | 3379 G50
Fi 901 00.45 27.38 65.0
10228- | LTE-TDD (SC-FDMA, 1 RB. 3 MHz, 16- X 280 BS.75 2360 B02 &3.0 +9.6%
CAR QAM)
Y 31.49 10783 | 3122 85.0 1
—. Z | 1134 B0AT | 2545 650 |
10230~ LTE-TDD (SC-FOMA. 1 RB, 3 MHz, 64- | X B.82 FEGEH 236 .02 B850 +96% |
CAB OAM) |
Y | 2525 | 10246 | 2008 | _B50
Z | 104 | ero0 | 2404 | B5.0 .
10231- LTE-TDD (SC-FOMA, 1 RB, 3 MHz. X 827 8887 2584 802 B5.0 206%
CAB QOPSK)
L3 22.40 107.78 33,20 B5.0
B £ 859 B9 46 26,87 B5.0
10232- LTE-TDD [SC-FDMA, 1 RB, 5 MHz, 16- X ad49 85,74 23.59 602 65.0 :06%
CAC QAM]
¥ | 348 | 10763 | 1z 65.0
T e T Z | 1132 | o045 | 2544 65.0
10233- LTE-TDD (SC-FDMA, 1 RB. 5 MHz, 64+ X B.B1 B3.60 2235 602 85.0 +268%
CAC QAN
| ¥ | 2524 | 10247 | 2008 £5.0
| Fi 10.39 BT.B9 24.03 65.0
10234 | LTE-TDD (SC-FOMA, 1 RE, 5 MHZ x T.87 BE.OT 2526 602 B5.0 +0E%
CAC OFSK) | P [
¥ 21.02 106,33 3276 | 650
12 B23 BB 53 2654 65.0
10235- LTE-TDD (SC-FORA_ 1 RB, 10 MHz, | 948 A5 76 2360 602 65.0 +06%
CAC 18-CAM]
¥ A1.80 10801 A1.25 G650
Z | 1133 0048 | 545 85.0
10236- LTE-TDD (SC-FDMA, 1 RE, 10 MHz, x LEH 8368 2238 6.02 &5.0 8.6 %
CAC B4-QAM)
Y 25.55 10285 | 29.13 65,0
F3 1048 BE.OO 2407 650
10237 LTE-TDD (SC-FDMA, 1 RB, 10 MHz, x B.28 BE.S1 25 66 6.02 850 +96%
CaC QPSK]
1 ! o 2250 10799 | 3335 850
i B.60 E951_| 7609 65,0
10238- LTE-TDD {SC-FOMA, 1 RB, 15 MHz. x 247 BsT2 2258 6.02 &850 +98%
CAC 16-0AM} i
¥ | 3146 | 10703 | 3122 - 85.0
] Z 11.30 8043 | 2543 G50
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10238- | LTE-TOD (GC-FOMA, 1 FB, 15 MHz, A ED B35B | Z234 | B0z | 650 | t86%
CALC B4-0IAM)
¥ | 2570 | 10246 | 2808 85.0
i 10 .36 BT BB 24.02 650
10240- | LTE-TDD [SC-FOMA, 1 RB, 15 MHz, X | B.28 BEBE | 2565 | BOZ | 850 | t96%
CAC OPSK)
¥ | 2250 | 1org2 | 3333 BE 0
Z | 858 8348 | 2608 65.0
10241~ LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, X B49 BO.13 24322 698 1 65.0 —_t o8 %
CAA 16-DIAM)
¥ | 1045 | B511 | 2683 650
FE B1.O1 | 24.75 B5.0
10242- | LTE-TDD (SC-FOMA, 50% RAB, 14 MHZ. | % | B.02 Tabz | 2370 | GBE | 650 | =86%
CAA B4-0AM)
¥ | oz B246 | 2572 650
. Z | 180 7885 | 2421 B5.0
10243 | LTE-TOD [SC-FOMA, 50% RB, 14 MHZ | X | 663 TEAD | 2348 | 698 | 650 | =06 %
CAA QPSK)
¥ | 725 TEE1 | 5.8 B5.0
| T 2] 643 7675 | 2343 65,0
10244- | LTE-TDD (SC-FOMA, 50% RB, AMHz, | % | 538 TZ0B | 1626 | 398 | 650 | :88%
CAR 16-CWAM}
¥ | 756 7797 | 19.44 650
B Z 524 7224 16,33 B5.0
10245 | LTE-TOD (SC-FOMA. 50 RB. 3MHZ | X | 531 7168 | 16.05 | 398 | 650 | =96 %
CAB Bd-0IAM)
¥ | 736 7730 | 19.13 B5.01
- Z | 513 Ti8z | 16.06 B5.0
10246- | LTE-TDD (SC-FOMA, S0% AB, AMHz, | % | 488 | 7403 | 1720 | 308 | 650 | 206%
CAB QPSK]
Y | 7162 B132 | 2083 | B5.0
| Fi 497 T4 8T 1763 65,0
:;{:.2::? I‘.'E'E'l'm 155—"13“&. 50% RB, 5 MHz, X 517 T2 17.23 EE:T] E50 96 %
= ¥ | 630 7593 | 1043 650
F 499 7242 17.31 650 =
10248- | LTE-TDD (SC-FDMA, 50% RB, 5MHE | X | 5.18 TIB6 | 1707 | 388 | B50 | z96%
CAC B4-0AM)
¥ | 645 7535 | 19.18 5.0
Z | 407 7184 | 17.09 650
10248- LTE-TDD (SC-FDMA, 50% RE, 5 MHZ. X 6.12 7730 | 1046 | 39a 650 +06%
CAC OPSK]
[ ¥ | 014 B4.63 | 2287 650
Z | 633 TE.82 | 20.18 650
10250- | LTE-TOD (SC-FOMA. 50% RB, 10MHE, | X | B.28 TH2T | 2012 | 394 | 650 | =06%
CAC 18-CAM)
Y| % TEAT | 2187 65.0
. F 6.13 7560 | 2043 65.0
10251- | LTE-TDD (SC-FOMA, 50% RB, 10MHz, | % | 601 7342 | 1903 | 368 | 650 | =06%
| CAC B4-03AM)
¥ | GEB 7622 | 2074 650
z 5 B0 7357 | 1818 65.0
(10252 | LTE-TOD [SC-FOMA, 50% RAB, 10MHz, | X | 680 TEA3 | 2082 | 398 | 650 | t96%
CAC QPSK)
¥ | 801 EIBE | 7340 850
Z | 692 | 7aBs | 2155 B5.0
10253 | LTE-TDD (SC-FOMA, 50% RB, 15MHz, | X | 6.16 7265 | 1922 | 308 650 | t906%
CAC 16-0AM)
! ¥ | 685 7525 | 2069 65.0
Z | 593 7301 | 1937 B5.0
10254 | LTE-TDD (SC-FOMA, 50% RS, 15 MHz, | X | 653 TA8H | 1983 | 388 | 650 | +06%
CAC £4-CHM) i
¥ | 723 | 7611 | 2135 650 ]
Z | 631 Tag8 | 2011 B5.0
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10255 | LTE-TDD [SCFD 7% RB, 1 T
i Era i MA 50% RB, 15 MHz, | & | 661 . TE17 | 2028 | 398 | 650 ] £06%
¥ | 788 TOT6 | 77l B5.0
= T F 654 7691 2078 | 650
10256~ LTE-TDD (SC-FOMA, 100% RB, 1.4 X 4.27 68,69 1378 388 B5.0 06 %
CAA MHz, 16-0AM)
| ¥ | 6596 7398 | 16.86 850
Z | aar 8837 | 1348 650
10257- | LTE-TDO (SC-FONA, 100% RB, 1.4 x| 422 6826 | 1349 | 398 | 640 | :06%
CAA MHz, 64-0AM) | _
b 578 7a.15 16,42 B5.0
Z | am 67.83 | 1311 5.0
10258- | LTE-TDD (SC-FOMA, 100% RE, 1.4 X | 380 7021 | 1486 | 388 | G50 | *85%
CAA Mz, OPSK) h:
Y | 672 TEAD | 1818 65.0
F4 367 s 14.74 B5.0
10250- | LTE-TDD (SC-FOMA, 100% RB, aMHz, | X | 5.60 7ads | 18.27 | 398 | 650 | *906%
CAB 16-QAK}
_ ¥ | 6.10 TEHE_| 2035 850
i [z ] 543 TA6T | 1846 65.0
10280- | LTE-TDD [SC-FDMA, 100% RS, 3MHz, | % | 564 7318 | 1821 | aG8 | 650 | 206%
CAH Ba8-C0AM)
¥ | 670 7655 | 2023 B5.0
Z | 548 7343 | 1836 65,0
10261 | LTE-TDD |SC-FOMA, 100% RB, aMHz, | % | 618 T747 | 10B2 | 388 | G50 | *66%
CAB OPSK)
[ ¥ | B89 B3dZ | 7283 65.0
- Z | 629 THAB | 2047 650
10262- | LTE-TOD (SC-FOMA_ 100% RB, 5MHz, | X | 627 7521 | 2008 | 308 | 650 | t96%
| CAC TE-CAM)
¥ | 728 | 7as1 | 7ig8 850 |
Z | &l 7567 | 2038 B5.0 ]
10263- | LTE-TDD (SC-FOMA, 100% AB. SMHz, | % | 600 7340 | B0z | 368 | 650 | 96 %
 CAC Bd-CLAM)
Y | 687 7620 | 2074 650
= Z| 574 7385 | 1018 650
10264~ | LTE-TD0 (SC-FOMA, 100% RB, 5MHz, | X | 674 TBAT | 20.74 | 308 | 650 | :86%
CAC OFSK)
¥ B.92 B3.68 23,39 B850
= [ Z | B85 7948 | 2145 6510
10265- | LTE-TDD (SC-FOMA. 100% RB, 10 x| 6z7 7338 | 194z | 208 | BS0 | *06%
CAC MHz 16-DAM) |
W .03 7585 | 7084 | 650
- Z | 604 7346 | 1950 B5.0
10266- | LTE-TOD [SC-FOMA, 100% FB, 10 X | 668 7439 | 2021 | 398 | 650 | z908%
CAL MMz B4-0AM]
Y T.43 TH.T74 21.65 B850
Z | 645 7453 | 204z 65.0
10267- | LTE-TDD {SC-FDMA, 100% RB, 10 X | 662 7651 | 20.22 | A08 | 650 | £96%
CAC Miiz, OPSK)
I Y | 822 | B02T | 2217 650 7
i Z | &6 7705 | 2078 65.0
10268- | LTE-T0D (SC-FOMA, 100% RB, 15 X | 695 7A57 | 1986 | 308 | 650 | =06%
CAC MHz. 16-CAM)
¥ | 7.8 Thar | 21.18 B5.0
Fi 6.6 73.55 | 2010 B5.0
10263- | LTE-TDD (SC-FOMA, 100% RS, 15 | 683 7a25 | 1088 | 398 | G50 | t06%
CAC MHz, §4-CaM) —
¥ | 750 TEO3 | 21.06 G50
Z | aoe 7320 | 2000 B5.0
10270- | LTIE-TOO (SC-FOMA, 100% HB, 15 X | BBs 7474 | 1872 | 388 | 650 | t06%
| caC Mz, GPSK) L
Y I T 21.14 65.0
Fi 6.71 7515 20.07 65.0
Cortificate No: EX3-3986_Mar17/2 Page 22 of 38
Report File No:  F690501/RF-SAR002507 Date of Issue :  2017-11-03

(All 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

http://www.sgsgroup.kr Page: 88/130
EXI0VA- SN:3080 March 22, 2017
10274- UMTS-FOD [HSLIPA, Sublest 5, 3GPP x 257 66.33 15,10 0.0 1500 | £86%
CAB Feetd 10) | |
¥ | 271 6728 | 1584 | |_150.0
= £ 2.88 &7.58 15.80 150.0
10275- | UMTS-FOD (H5UPA, Gublest 5, 3GPF | X | 157 | 6735 | 1523 | 000 | 1500 | t06%
CAB | Reld.4)
| ¥ 1.B6 TD.JI_S_ 1720 150.0
! F 182 7054 | 17.13 150.0
éﬁ?- | PHS (OPSK) X 2.08 63.08 8.80 9.03 50.0 +96%
¥ | 313 6393 | @51 50.0
Z| 277 | Ges? | 826 50.0
::I:IE:H- PHS (OPSK, BEW BB4MHz, Robcll 0.5) X | 458 | 6053 | 1442 | 003 | 500 | £00%
¥ | &0 TATs | 1724 0.0
— [Z 1 &3 G806 | 1384 500
:;E‘E- PHS (QPSK, B BBAMHEZ, Rollol 0 38) x 4.68 689 83 14.55 2.03 500 =296%
¥ | G4 7501 | 1738 —_ | _son
______ Z | &ab | 6017 | 1367 50,0
;Mm CDMAZ000, RC1, 5055, Full Rate x| 17 6797 | 1355 | 000 | 1500 | =968%
¥ | 219 TAEE | 17.14 150.0
Fd 2.12 7473 16 58 150.0
32991- COMAZD00, RC3, 5055, Full Ratg X | 08B0 | 6520 | 1200 | 000 | 1500 | z06%
¥ 1.22 71.49 1586 15_&._0
. Z 1.16 71.24 15.17 150.0
ﬁ'z?z- COMAZO00, RCE, 032, Full Rats x| 100 6914 | 1442 | 000 | 1500 | =96%
¥ | 243 BZB7 | 2071 150.0
Z | 373 BBST | 2199 150.0
10293- | COMAZO00, RC3, 503, Full Rate x| 158 7663 | 1766 | D00 | 1500 | =96%
AAR
¥ 769 | 10080 | 2608 150.0
Z | 10000 | 13731 | 3480 150.0
Aizﬂss COMAZD00, RC1, 503, VB Rale 251, | X | 7.37 7755 | 2042 | H03 | 500 | =06%
| I ¥ | 8948 | 8312 | 7345 50.0
Z | 788 7828 | 2075 50.0
10287- | LTE-FOD (SC-FOMA_ 50% RB. 20 MHz, | % | 2.69 6336 | 16238 | 000 | 1500 | =06%
AAB OPSK)
Y | 303 7136 | 17.66 160.0
o Z | 285 7140 | 17.68 1500
10298 | LTE-FDD [SC-FOMA, 50% RB, aMHz, | X | 151 6711 | 1475 | 000 | 1500 | =967
AAC QPSK) |
Y | 188 | 7128 | 1632 1500
Fi 1.88 7112 15.75 150.0
| 10288- | LTE-FDD (SCFOMA, 50% RB, 3NMz, | % | 238 | 6818 | 1352 | 000 | 1500 | 06 %
AAC 16-CAM)
¥ | 358 | 7536 | 1794 150.0
Z 1 290 | 781 | 507 1500 ]
10300- | LTE-FDD [SC-FOMA_50% RB, 3MHz, | X% | 185 6434 | 1082 | 000 | 1500 | =006 %
AAC £4-0AM]
¥ | zar G7.88_| 1336 150.0
Z | 180 8523 | 11.27 160.0
10301 | IEEE B02 168 WiNAX (28.18, 5ms. X[ 41 6532 | 1732 | 417 | 500 | z96%
Ann 10MHz. QPSK. PUST)
¥ | 51 GGE0 | 18.33 500
Z | 468 | BoG0 | 17.54 S0.0
10302- | IEEE B02 166 WINAX, (29,18, 5ma, X | 529 | ebza | 1420 | 498 | 500 | t9E%
AR 10MHz. QPSK, PUSC, 3 CTRL symbels}
¥ | 553 | 6710 | 1687 | 50.0
[ Z 1 523 | e647 | 18.37 | 500 |
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10303- IEEE 802 180 WIMAX [31:15, 5ms, X 507 66,00 16.07 496 50.0 t86% 1
AAR 10MHz, BI0AM. PUSE) J
¥ |_&5a30 B6E7 | 18.78 50.0
- 2] 500 6618 1823 50.0
10304- | IEEE BO2. 166 WilIAX (20:18, 6ms, X | 484 6577 | 1752 | 417 500 | t8B%
AMA 10REHz. B40AM, PLISC)
¥ | 506 6655 | 1B.16 50.0
Z | 480 BA.03 | 17.74 500
10305- | [EEE 802 16e WIMAX (3116, 10ms, X | am5 G968 | 2047 | GO0Z | 350 | £96% |
AAA 10MHz, B40AM, PUSC, 15 symibois)
¥ 530 T1.38 21.78 35.0
|21 488 69.77 | 20.54 350
10306- | IEEE BOZ 168 WiMAX (20,18, 10ms, X | 503 8771 | 1965 | 602 | 350 | :9.6%
b 10MHz, B40AM, PUSC. 18 symbols)
¥ | 528 8883 | zoez 350
£ 4 04 6780 19.73 a5.0
10307- | IEEE B0 16e WINAX (2518, 10ms. X | 498 BEOS | 1971 | 602 | 350 | z908%
AAA 10MHz, OPSK. PUSC, 18 symbols) =]
. 6934 | 2078 350
| an 6814 | 19.78 350
10308- | IEEE 802 16e WiMAX [28-18 10ms, | X 6838 | 1989 | 602 | 350 | 06 %
AdA 10MHz, 160AM, PUSC) L
¥ | 528 B9.70 | 2067 350
THEENS F4 4 BS 68 45 19.597 aso
10305- | IEEE BOZ, 16 WiNAX (2018, 10ms, X | 508 G781 | 1879 | B0Z | 350 | =9.6%
AAA 10MHz, 160AM. AMC Zx3. 18 symbails)
| ¥ | 536 G512 | 2080 350
| FREY ) 67.08 | 19.85 350
10310- | IEEE BOZ. 180 WIMAX (29:18, 10ms, X | GO0 BT BT | 1867 | 602 | 350 | =96%
AR 10MHz. OPSHK, AMC 253, 18 symibols)
¥ | 535 69.03 | 2066 350
— Z | 4B 6706 | 1975 5.0
10311- | LTE-FOD (SC-FOMA, 100% RE, 15 X | 205 BBED | 1607 | 000 | 1500 | =96 %
AAB MHz. OPSK)
B ¥ | 341 7050 | 1720 | 160.0
Z | 3@ 7054 | 17.23 150.0
;33;3- iDEN 1:3 X aT2 T0.549 14.80 6.99 vo.0 +06%
Y | G665 76.718 | 17.65 70.0
T | Z 368 Ti55 | 1531 T0.0
;:3;4- iDEN 16 x| 428 7402 | 18.83 | 10.00 | 300 | £06%
¥ | 748 BIBA | 2295 30.0
Z | 468 7724 2018 300
10315- | EEE BOZ.110 WiFi 2.4 GHz (D555, 1 x| 110 BASG | 1487 | 047 | 1500 | t06%
AAB | Mbps, S6pc duty cyca)
Y | 147 B518 | 16.a7 1500
Z 1 115 B5.06 | 16.20 150.0
10316- | IEEE 802.11g WiF) 2.4 GHz [ERP- x| 458 BES4 | 1614 | 017 | 1500 | +0.6%
AAR OFDM, 6 Mbps, 96pc duty cycie]
1 Y | 467 6680 | 1655 150.0
Fi 4,56 86 61 'I!E.d-.’: | 150.0
10317- | IEEE 802, 11a Wikl 5 GHz (OFDM, 6 X | 456 6654 | 1814 | 047 | 1500 | =96 %
AAB Mibps, B6pc duly cycle)
¥ | 467 G600 | 16,55 150.0
Z | 458 G691 | 1645 150.0
10400- IEEE BOZ. 11mc WiF) (J0MHz, G8-00M, x 467 BE. 90 16.20 000 1500 £ 06%
AAC 99pc duly cycla)
Y | 478 BT.26_| 1656 150.0
Z 4 68 &7, 16853 1500
10401- IEEE B02.118c WiFi (4DMHz, 64-0AM, ] 538 67.11 16.38 0.00 1500 | 296%
| AAC 90pe duty cycln) T
1 Y 547 | &T.38 16.68 150.0
| 538 | 6797 18,62 150.0
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10402- IEEE BOZ.11ac WiFi (BOMHz B4-0QAM, X 563 BT .40 16.39 l’ .00 | 1500 + 0.5 %
AAC B8pa duty cycle)
Y 572 6770 | 16.68 150.0
| Z | 584 | eres | 1664 150.0
10403- | COMAZNOD (1xEV-DO, Rav. 0} E 1.37 67 97 13.55 0,00 15.0 £ 96%
AAR
| ¥ | 218 7468 | 17.14 1150
——= — Z [ 212 | 7473 [ 1688 1150
10404- | COMAZO00 {1aEV-DO. Rev. A) X | 137 | 6797 | 1355 | 000 | 1150 | 296%
AAE
¥ | 219 | 7aks | 1714 11530
Z | @12 | 7473 | wse 1150
10406~ | COMAZDD0, RT3, SD3Z, SCHO, Full X | 14865 | 9584 | 2421 | 000 | 1000 | =O6%
ABE | Rata
¥ | 10000 | 12372 | 3162 100.0
| Fd 100,00 123.55 31.13 100.0
10410- | LTE-TOD (SC-FOMA. 1 RB, 10 MHz. X | 67z | B2eB | 18912 | 323 | BOD | *96%
AsB OPSK UL Subframe=2.3.4,7,8.5) .
¥ | 0000 | 12075 | 3023 80.0
Z | 2513 | 10137 | 2476 80,0
10415 | IEEE BOZ11b WiFi 2.4 GHz (D555, 1 X i 6272 | 14.40 | OO0 | 1500 | =96%
LLLY Mbps, 99 duby cycle) N
Y 1.06 B4.08 15.73 1500
Z | 108 | baz) | 1578 150.0
10416+ IEEE BO2.11g WiFi 2.4 GHz (ERP- X 452 B6.60 1616 0.00 1500 =86 %
AAA CFDM, 6 Mbps, So9pc duty cycie)
i 4 61 B6.90 16.50 150.0
Z | 453 | 6701 | w648 1500
10417 IEEE 802 11aM WiFi 5 GHz (OFDM, 6 x| 452 6660 1016 .00 1500 286%
AR Mbps, 99pc duty cycle)
| ¥ | 48 66590 | 168.50 150.0
| Z | 453 | oro1 | 1649 150.0
10418 | IEEE 80211 WiF| 2.4 GHz (DS55- x| a5 6676 | 18.18 | 0OO | 1500 | :96%
AR OF DM, 6 Mbps, 88pc duty cycle, Long
prearmbae)
| ¥ | 460 | &For | 1653 150.0
Z | 253 | BTl | 1654 150.0
10418- | IEEE BO2.11g WiFi 24 GHz (DS55- X | 453 | B670 | 16.18 | D00 | 1500 | =96 %
Ad OFDM, & Mips, 99pc duty cycle, Shart
preaméula)
Y | 462 | 6701 | 1653 150.0
. Z | 45 | B714 | tas3 150.0
10422 PEEE BO2 11n [HT Greenfizld, 7.2 Mbps, | X 4 64 [ %] 16.20 0.00 15000 +06 %
AAA BPSK)
¥ 4.74 67.00 16.53 150.0
2] 468 | er11 | w52 150.0
10423- IEEE BO2.11n (HT Greenfiedd, 43.3 | % 4.80 a7.01 1631 000 1500 8.6 %
AAA Mbps. 16-CAM) |
1 ¥ | am 6733 | 1665 150.0
Z [ 4l 6741 | 1663 150.0
10424. IEEE BO2.11n (HT Greanfield, 72.2 X 4.72 66.96 168.28 0.00 150.0 =5006%
AR Mbps, B4-0AM)
_ ¥ | 48B3 | 6729 | 1663 150.0
Z | 474 | 8737 | 1661 150.0
10425 IEEE BOZ 11n (HT Greenfiald, 15 Mbps, | X 533 6726 | 1648 | 00D 1500 | 28.6%
ARA BPSK)
Y 5.43 67 .56 16,77 1500
= Z | 53 | BrsS | w72 | 1500
10426- | IEEE BOZ.1in [HT Greenfinld, B0Mbps, | X | 534 | 6730 | 1648 | 000 | 1500 | z96%
Al 16-0AM)
Y 543 6758 | 1677 | 1800
[ 2] 535 | G762 | 1676 | | 1500
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10437- IIEEEMan {HT Greenfisld, 150 Mbps, | X | 535 G721 | 1646 | 000 | 1500 | =96%
Ay B4-0AM)
| Y | 544 6756 | 18.78 150.0
! Z 535 6756 | 16.12 150.0
mﬂ- | LTE-FDO (OFDMA. 5 MHz. E-TM 3.1) X 430 7118 1831 000 | 1500 | =06 %
¥ | a0 T130 | 18.63 150.0 i
L Z 4.58 7287 1927 150.0
mi- LTE-FDD (OFDMA, 10 MHz. E-TM 3.1 F] 4,18 67.12 1613 0.00 1500 | 206%
A 432 67 56 16 58 | 1500
F4 4.1 B7.T1 16 54 | 150.0
10432- | LTE-FDO (OFDMA 1S MHz. ETM31] | X | 449 GT.00 | 622 | 000 | 1500 | *86%
¥ | 461 G7.37_| 16,60 150.0
Z | 481 G748 | 1658 150.0
ma- LTE-FDD (OFDMA, 20 MHz, E-TM3.1) | X | 474 G659 | 1830 | OO0 | 1500 | 6w
¥ | aBs5 6702 | 16.65 150.0
o I Z | 475 | 6740 | 1663 150.0
10434- | W-COMA (BS Test Model 1,64 DPCH) | X | 442 TZ10 | 1828 | 000 | 1500 | =9.6%
AAA
¥ | 454 7233 | 18.69 150.0
F4 & 85 7d 40 1843 160,0
10435- | LTE-TDD (SC-FOMA, | RB. 20 MHz, X | BAS 821z | 1880 | 323 BOO | £096%
MAB OPSK, UL Sublrame=2.3 4,76 9)
l ¥ | 100,00 | 12052 | 30.12 80.0
Z | 2236 B9ES | 2427 800
10447- | LTE-FDD (OFOMA, § MHz, E-TM 31, ¥ | 346 | 6708 | 1539 | 000 | 1500 | t96%
| AAA | Clipping 44'%) =
¥ | 364 67.79 | 1607 150.0
Z | 383 &7.87_| 1502 150.0
10448- | LTE-FDOD (OFDMA,_ 10 MMz, E-TM 3.1, | X | 403 6680 | 1500 | 000 | 1500 | z96%
AR Clippin 44%) | |
¥ 415 67.35 | 1545 150.0 |
z 406 751 | 1842 150.0 Sy
10448- [ LTE-FOD (OFOMA, 15 MHz, E-TM 3.1, X | 430 6683 | 1612 | 000 | 1500 | 266 %
LY Cliging 44%)
i 447 87,21 1651 160.0
12| 433 | 6733 | 1650 150.0_
10450- | LTE-FDO (OFDMA. 20 MHz, E-TM 3.1, X | 450 GE7E | 1615 | 00D | 1500 | *906%
AR Clipping £4%)
Y 4 60 &T.10 16.51 150.0
Z | as53 67.20 | 1650 | 150.0
10451 W-CDMA (BS Tesat Model 1, 64 DPCH, x o ] ar.20 1487 1 003 | 18500 25 6%
AAA Clipping 44%) | |
I'¥ 3 56 6810 16577 | 1500
Z | 343 6818 | 1551 150.0
0856 IEEE BOZ.11ac WiFi [1608Hz, GL-08M, x 820 67 82 16 62 oo0 | 1500 206 %
AAA S9pc duty cycle)
1 ¥ | 628 BE.OT | 16.88 150.0
Z | 622 GB.O9 | 1686 1500 |
10457~ UMTS-FDD {DC-HSDPA) x 379 B5.25 16.88 000 1500 | £96%
AAA
¥ | 385 B552 | 1622 150.0
Z | am B5BE | 1621 1500
10458- COMAZDDD [1xEV-DO, Rev. B, 2 x 115 66 49 14.31 0.0 150.0 +8.6%
Al carriars
¥ | 338 G743 | 1520 150.0
| Z | 320 67.28 | 1472 150.0
10455- | COMAZO00 [1xEV-D0. Rev. B. 3 X | 428 6503 | 1543 | 000 | 1500 | £9.6%
| AAS | carmiers) ot SR
¥ | 441 B532 | 1568 150.0
Z 4.30 B5.57 1573 150.0
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lﬂl!;ﬁﬁ- UMTS-FOD (WCDMA, AMR) X 0,88 67.08 1549 | 000 | 1500 296N
¥ 117 7318 | 1920 | 150.0
Z 1.16 7335 16.18 1 150.0
10461- LTE-TOD (SC-FDMA,_1 RB, 1.4 MHz. [ 363 7644 17.76 329 80.0 +08%
AAA QPEK, UL Sublrame=2.3.4 7.8.9)
¥ | 10000 | 12489 | 3220 800
Z 17.18 88.83 2492 a0.0
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, x 1.37 81.97 938 323 B0.O =06%
AAK 16-0AM, UL Subframe=2 3 4 7.8.9)
¥ 13.25 85.64 18.44 B0.0
Z 1.34 6283 565 BO.O
10463 LTE-TDD (SC-FDMA, 1 RB, 1.4 MHZ, X 1.16 60.22 B.06 373 B0.0 06 %
AAA B4-0AM, UL Subframes? 3.4 7 8.9)
Y 347 70.85 13.26 BO.0O
£ 1.03 E0.19 7.89 BQ.0
10464- LTE-TDD (SC-FOMA, 1 RB, 3 MHz, x 281 7331 16.14 323 800 | z86%
AAN QPSK, UL Subframe=2.3.4 7 6.4)
¥_| 10000 | 12249 | 3083 | | 800
——11 Z | 66 | 913z | 722 0]
10465- | LTE-TDD [SC-FOMA, 1 RB, 3 MHz, 16- x FET] 61.54 810 3,23 B0.0 +06%
Adh, | AM, UL Subframe=2 3.4 7.8.9)
1 Y T.81 80.06 16.74 B0.0
| F4 1.25 G218 | 929 A0
10466- LTE-TDD (SC-FOMA_ 1 RE, AMMz 84- | X 1.14 60 .00 T EE] 80.0 +06%
AAA, AN, UL Subframe=2.3.4 7.8 5)
A 283 BE.BD 1244 80.0
Fi 1.01 60,00 T.74 B0.0
10467- LTE-TOD (SC-FOMA, 1 RE, 5 MMz, X .02 T3.85 16,38 3233 BO.O +96%
AAB QPSK, UL Sublrame=2 3.4.7.8.5)
L 100,00 122,75 31,04 B0.0
Z | 1244 | §338 | 2087 BO.O
10468 LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- X 1.32 61.65 818 333 EO.O 296%
AAB QAM, UL Sublrama=2.3.4,7,8.8)
1 ¥ ] aAd 8138 17.16 BO.O
Fi 1.27 62 35 8,38 BD.0
10468- LTE-TDD (SCFDMA, 1 RB, 5 MHz, 64- | X 113 60.00 7.1 323 BOLD £0.6%
AME QAM, UL Subframe=2,3.4.7.8.9)
Y 285 GBO8 | 1247 B0.0
Z | 1o 6000 | T.74 20.0
10470~ LTE-TOD (SC-FOMA, 1 RB, 10 MHz, X am 7383 1835 323 800 +0.8%
AAR OPSK, UL Subframes=23.4 7 8.9)
¥ | 100.00 | 12278 | 3105 80.0
4 12.50 9347 22.83 800
10471- LTE-TDD (SC-FOMA, 1 RB, 10 MHz, 16- | X 137 61,62 914 323 BO.O £06 %
AAB | OAM. UL Subrame=23.4,7.8.)
b B.74 B1.24 17.10 a0.0
. __ | 1of G230 | 635 80.0
1472 LTE-TDD (SC-FDMA, 1 RB. 10 MHz, 64- | X 1.13 &0.00 7.90 323 800 206%
AAR QAM. UL Subframe=2.3.4. 7 8.5)
¥ | 283 | 6880 | 1243 B0.0
= z 1,01 000 7.73 | BO.O
10473- LTE-TDD {SC-FDMA, 1 RE, 15 MHz, x am FET:T] 16.34 3123 BO.O =06%
AAB QIPSK, UL Subframe=2.3.4.7.8.9)
LY | 10000 12275 31.03 BO.O
N Z | 1247 6336 | 2280 BO.O
10474 LTE-TDD (SC-FDMA, 1 RB, 15 MHz. 16- | X FET] 61.60 813 323 BO.O 96 %
AAB AR, UL Sublrame=2.3.4 7 .8.9)
¥ BE3 a1.12 17.06 BO.O
| F 1.26 62.28 934 0.0
10475 LTE-TDD (SC-FOMA, 1 BB, 15 MHz, 684 | X 1.13 60,00 T80 323 800 +86%
AAB OAM, UL Subdrame=2.3.4,7.8.8)
Y 281 BE.AS 1241 80,0
Fi 1.01 6000 773 | 800D
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10477 | LTE-TOD (SC-FOMA, 1 RB, 20 MHz, 16- | X 1.30 B1.51 a07 323 800 | 298% |
AAB QAM, UL Sublrame=2 1 4,7,6.9) {
Y | 786 B0.11 | 1673 A0.0 1
I Z 1.24 62,14 9.25 BO.0
10478- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz. B3 | X 113 B0.00 780 323 | BO0 | 286%
AAB OAM, UL Subframes2 3.4,7,8.9)
¥ | 278 GB7Z | 1236 B0.0
i 1.0 60,00 772 [
10478- | LTE-TOD (SC-FOMA. S0% RB, 14 MHz. | X | 4.18 7508 | 18.35 | 323 | B00 | t95%
AAA QPSK. UL Sublrame=2,3,4.7,8.8)
¥ | 1384 9435 | 2574 80.0
Fi 1.28 B4.48 21.87 40.0
10480- | LTE-TDD {SC-FOMA, 50% RBE, 14 MHz. | X | 366 700 | 14980 | 323 B00 | 296%
ARR 16-0AK, UL Sublrame=2,3.4.7.8.9) .
¥ | 1285 BT44 | 2175 B0.0
e i 520 7546 | 1692 | BO.O
10481 | LTE-TDD (SC-FOMA, 50% RB, 14 MHz, | X | 320 BROG | 1375 | 323 | B00 | 06%
AAS 64-0AM, UL Sublramo=2.3.4 7 6.9)
¥ | a78 82069 | 1968 B0.0
[ - Z | agz 7175 | 1517 80.0
10482- | [TE-TDO (SC-FDMA, 50% RB, 3MHz, | X | 235 6741 | 1405 | 223 | 800 | £96% |
| Aan | OPSK. UL Sublrame=2,3.4.7 6.9)
¥ | 446 7643 | 18.59 80.0
| Z 267 G060 | 1594 8O0
10483 | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, X | 300 6705 | 1358 | 223 | BDO | £96%
ABA 16-QAM, UL Sublrame=2.3.4,7.8,9)
¥ | 652 7802 | 1878 B0.0
Z | 3a7 6931 | 1451 BO.0
104B4- | LTE-TOD [SC-FDMA, 50% RB. 3MHE, | X | 284 6658 | 1338 | 223 | 800 | z96°% |
AAN B4-0AM, UL Subframe=2,3.4,7,8.9)
¥ | 583 76,52 | 18.25 B0.0
. Z | an 6B.A7 | 14.16 BO.0
10485 LTE-TDD {SC-FOMA, 50% RB, 5 MHz, X 283 68.32 1584 223 BO.O +9.6%
AAB QPSK, UL Subframe=2 3 4.7.8.9) |
| [ x| a75 TTST | 19.84 |_B0.0
S Fi 335 7235 | 174D B0.0
10486~ LTE-TOD {SC-FOMA. 50% RB, 5 MHE, x 280 [T 1442 | 233 BOD +06 %
ARE 168-CAM, UL Sublrame=2.3 4,7.8.9)
¥ | 388 TL.70 | 1720 B0.0
_____ Z | 306 BA36 | 1518 B0.0
10487- | LTE-TDD (SC-FDMA, 50% RB. 5 MHz, x| 282 6657 | 143z | 223 800 | :06%
AfE B4-DAM. UL Subframes2 34 7 8.8)
¥ | 384 71.18 | 1698 BO.O
Z | 308 6798 | 16.00 B0
104B8- | LTE-TDD (SC-FDMA, 50% RE, 10 MHz, | X | 3.4 606 | 1699 | 223 800 | t96%
AAR QPSK._ UL Subframe=2.3 4 7.8 9) 1
¥ | amg 7574 | 1942 B0.0
i 3,60 7210 18,16 B0.0
10489 LTE-TDD (SC-FOMA, 50% RB, 10 MHz, | X 343 B7T.73 16,13 223 B80.0 +9.6%
AAE 16-QAM, UL Sublrames2. 3.4 7.8.8) _ =
¥ | a4l 70.88 | 18.05 80.0
Z | asp B892 | 1685 A0.0
10480- | LTE-TOD (SC-FOMA, 50% RB. 10MHz, | X | 353 6767 | 1814 | 223 800 | t96%
AAR B4-0AM, UL Sublrame=23 4 7 8.9)
¥ | 418 70,61 17.95 80,0
1 | Z 3.60 6877 16.80 BO.O
| 10497 [ LTE-TDD (SC-FOMA, 50% RB, 15 MHz, | X | 3.69 G832 | 68s | 223 BOO | *56%
ARE | OPSK. UL Subframa=2.3.4.7 8.0)
[ ¥ | 465 | 7338 | 1913 BO.D
[Z1 283 7077 | 17.82 B0.0
10492- | LTE-TOD (SC-FOMA_50% RE, 15 MHz. | % | 485 6751 | 1642 | 223 BOD | +96%
ARE 16-OAM, UL Sublrame=2.3.4,7.8.9)
¥ | 437 8981 | 17.80 800
Z | 387 6329 | 16.96 80.0
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10483- LTE-TOD (SC-FOMA, 50% RB, 15MHz, | X | 392 6745 | 1641 | 223 BOD | =96%
AAB l B4-00AM, LI Sublrame=23.4,7.8.9)

| ¥ 442 6863 | 1783 BO.0
£ 363 BA1T | 1692 BO.O
10484- | LTE-TOD (SC-FOMA, 50% RB, 20 MHz, | X EX D] 03 | w21 | 223 BOO | z986%
AAB GFSK, UL Sublrsme=2 3 4.7 8,.9) |
¥ 5.16 75,20 19.68 | 600
£ 413 208 18,22 | BOO
10455 LTE-TDD (SC-FOMA, 50% RB. 20 MHz. | X kX 67.82 16.58 223 B0.O + 86 %
AAB 16-0AM, UL Subframas2 34 7 8.9)
Y 443 To.27 18.11 [
r4 3.50 (K] 1715 B0.O
10496- | LTE-TDD (SC-FDMA, 50% RB. 20 MHz, | X 396 6767 16.57 223 80.0 +8E6%
AAE _B4-0AM UL Subframes2 34 7.8 9) |
¥ 4.48 6560 17.598 B80.0
| 2 398 G40 | 17.09 BO.0
10467 LTE-TDO (SC-FOMA, 100% RB, 1.4 x 1.73 63.56 11.46 223 800 +BE6%
AR MHz, GPSK, UL Subirame=2.3.4. T 8 8) .
¥ 317 T1.52 15.76 B0.0
| B z 1.78 466 | 1193 BO.0 N
10458 LTE-TDD (SC-FDMA, 100% RB, 1.4 X 1.55 6046 B85 223 B0.0 + 96 %
A MHz, 18-04aM, UL
Subframe=2.3 4.7 8.5)
b 216 B4.21 11.568 | BOO
I ) Fi 1.42 60.22 [X33 | _BO.O
10455 LTE-TDD (SC-FDMA, 100% RE, 1.4 X 1.52 60,12 sB4 223 | BODD 06 %
Ay MHz, B4-0AM, UL
Sublramas2.3.4.7.8 9) o
Y 2.08 5350 11.08 BO.O
Z | 141 | eooo | B39 800
10500- | LTE-TDD [SC-FDMA, 100% RB, 3 MMz, x a.02 FAT 16,34 2233 BO.O t96%
Ay | QPSK. UL Sublrame=2.3.4.7.8,9)
| Y 4.59 7634 19.78 B80.0
l | 2 3.5 T2.06 17.65 B0.0
10501- | LTE-TOD (SC-FOMA, 100% RB, I MHz, | X 314 G7.28 15.13 222 B0.D £98%
ARA 16-0AM. UL Sublrame=2.3.4.7.8,9) |
¥ [ 404 7137 | 17.52 B0.0
Fi 3.26 68.75 15.60 8.0
os02- LTE-TOD {SC-FDMA, 100% RB, 3 MHz, X 320 B7.20 1505 2.23 B0.0 £98%
ABA 64-0AM. UL Sublrame=2 3.4.7.8.9)
¥ 408 71.04 | 17.a7 800
Z | 323 BE59 | 1577 | B0 e
10503- LTE-TOD (SC-FOMA, 100% RB, 5 MHz, x 3 B9.80 16.91 223 800 t26%
ARE QPSK, UL Subframe=23.4,7.8.9)
¥ 463 7553 | 1982 B0.0
F4 355 T1.60 18.08 (i)
10504~ LTE-TDD (3C-FOMA, 100% RB, 5 MHz, X 341 G765 18.08 223 B80.0 t98%
ARR 16-0AM, UL Sublrame=2 3.4 7 8.9)
Y 408 T0.79 17.59 B0.0
£ 3.50 BR.A2 16.78 80.0
10505 | LTE-TDD (SC-FDMA, 100°% RB, SMHz, | X 35 6758 | 1608 | 223 BOD | 296%
AAR fd-CIAM, UL Subframes2.3.4,7,8.9)
' 4.16 FO51 | 1780 B0.0
£ 3,58 BRET 16,74 BO.O
10506- LTE-TDD (SC-FOMA, 100% RB, 10 | X A48T 021 7.4 283 BO.O =B6%
| AAB MHz, OPSK. UL Sublrame=2.3,4.7 6,9) |
Y| 812 7504 19.60 BO.O
| o | I3 4.09 7184 | 1814 BO.O
10607 LTE-TDD (SC-FOMA, 100% RB, 10 x 3.85 67.76 16.54 223 BO.O 0.6 %
AnB MHz, 16-0aM, UL
Subframe=2.3.4.7.8.8)

| 1Y 441 TO0.21 1807 BO.0

| Z 3B BAS6 | 1711 BO.O
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10508 LTE-TDD {SC-FDMA, 100% RB. 10 x 185 67.60 16.
s ey | | 652 [ 223 | 800 56 %
Subframe=2,3.4.7.8.9) !
Y 4.47 GOR1 | 17485 800
Z [ 3o6 8832 | 17.05 80.0
10508- | LTE-TOD (SC-FOMA, 100% RE, 15 X | 420 G362 | 1698 | 223 800 | =96%
AAB MHz, QPSK, UL Subframes2 3 4.7.8.9)
Y | 523 7306 | 1884 BO.0
[ .. - Z | 444 TOB4 | 1774 | BO.O
10510- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 437 6777 | 1671 | 223 | BOO | 206% |
FyY:] MHEZ. 16-CAM, UL
Subframe=2.3,4,7 8.9)
Y | 486 BTl | 17.0% A0.0
Z | -4ar 6832 | 1715 a0.0
10511- | LIE-TDD [SC-FOMA, 100% AB, 15 X | 444 6760 | 1689 | 223 | 800 | z96%
AME WHz, 54-0AM, UL
Subrame=2.3.4,7.8.9) -
¥ | 489 6938 | 1787 B0.0
| Z | aaz BBI1 | 17.11 AD.0
10512- | LTE-TDD (SC-FOMA, 100% RB, 20 % 438 7080 | 1722 | 223 | B0D | 106 %
AAB MHz. OPSE, UL Sublrame=2 3.4, 7.8.9)
Y 564 1503 19.45 B0.0
Z [ 480 Té18 | 1813 __| 8D
10513- | LTE-TDD [SC-FOMA_ 100% RB, 20 X | 428 6793 | 1675 | 223 80 | 258%
AAB Mz, 16-0AM, UL
Sublrame=2.3.4,7,8.9)
¥ | 477 TO08 | 1810 80.0
2z 435 B8 54 17.23 BO.O
10514. | LTE-TDD (SC-FOMA, 100% RB, 20 x| 42 BTE3 | 670 | 223 BOO | £896%
AAB MHz. B4-CIAM, UL
Subframes2,3.4,7,8.9) |
¥ | 475 6957 | 1785 B0.0
) Z | dz8 8817 | 1714 B0
10515- | IEEE 802.11b WiF| 2.4 GHz (D555, 2 X | 0g7 6258 | 1443 | 000 | 1500 | 86%
AR | Mbps, 999c duty cycie) ]
1 Y 1.03 64,35 15,88 160.0
Z | 102 B452 | 1580 150.0
10516- | (EEE 802 116 WiFi 2.4 GHz [D555.55 | X | 054 GT.88 | 1603 | 000 | 1500 | 266%
AAA Mbps, 99pc duly cycla) | |
| ¥ 112 B2ES | Z36R | 150.0
i F3 1.02 8118 | 2307 | 1500 |
10517- | IEEE BOZ.110 WiFI 2.4 GHz (D555, 11 X | 081 G443 | 1488 | Q00 | 1500 | =9.8%
AN Mbps. B9pc duty cycla)
¥ | 083 | 6753 | 1737 150.0
. Z | o2 6760 | 1725 1500
10518- | IEEE B0Z 11ah WiFi & GHz (OFDM, 9 X | 451 6867 | 16.14 | 000 | 1500 | £9.6%
ALK Mbps, S9p< duty cycla)
Y 461 b6 98 16459 1500
..... ~ Z | 453 B7.11 648 | [ is00 |
10516 IEEE 8021 1aM WiFi 5 GHr (OFDM, 12 X 468 66,89 1625 0o 150.0 +08%
ARA Mbps., 89pc duty cycla)
| ¥ | 480 6722 | 1660 150.0
e Z 4,70 B&7.30 1658 150.0
10520 IEEE 802.11am WiFi 5 GHz (DFDM, 18 X 454 6665 1617 o.oo 150.0 =06 %
AAA Mibws, S9pc duty cycie)
¥ 4 65 8720 | 1854 150.0 |
Z | 455 G728 | 1651 1500
10521- IEEE BO2.11am WiFi 5 GHz (OFDM, 24 % 447 66 84 16.16 0.00 1500 | x86%
AR Mbps, Spc duty cycle)
¥ | 458 G20 | 1653 150.0
1 Fd 4 49 6727 16.51 150.0
| 10822- | IEEE B0Z.11ah WiFi 5 GHz (OFOM.38 | X | 453 G654 | 1625 | D00 | 1500 | +06%
| AR | Mbps. S9pe duty cycle)
| 1 ¥ 4,64 BT 2B 16861 150.0
| [ | 2] 455 | 6738 | 1660 150.0
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10523~ IEEE 802 11a/h WiFi 5 GHz (OFDM. 48 H 442 6582 | 16.10 0.00 1500 | t96%
AAA Mbps, 99pc duly cyclo)

Y 462 6718 | 1848 150.0

F3 4 45 67.30 16.48 1 1500
10524~ IEEE BOZ.11am WiFi 5§ GHz (OFDM. 54 X 447 66.85 16.21 0.00 1500 | £8.6%
ABA, Mbpes, D9pc duty cycha)

Y 4.58 6720 16,58 15000

Z 4.49 67.31 16.57 150.0
10525- IEEE B2 118c WiFi (20MHE, MCS0, X 4.47 6592 1581 0,00 1500 | +856%
AAA A9pe dity cycle)

¥ 4 57 6625 1817 150,00

[ 1 | Z 4.50 66.36 168,18 150.0
10526 IEEE 802.11ac WiF| (20MHz, MCS1, x 4 63 a8 2T | 15.95 0.00 150.0 290%
AbA GO duly cycle) |

L 4.75 6663 168.31 150.0
Z 4 65 6573 16.31 150.0
10527 IEEE BOZ 17ac WiFi [20MHz, MCS52, X 4 55 668.23 15,89 000 150.0 =08%
AAA | 9Bpe duly cycie)
Y 467 | 66.60 16.26 150.0
= Z 458 66.71 16.26 1500 |
10528- IEEE B02.11ac WiFi (20MHz, MCS53, X 457 BE. 24 15.92 000 1500 2068%
Add S9pc duty cycle)
¥ 4.68 66,62 16.28 150.0
Z 4,59 6672 16.29 150.0
10529 J IEEE 802 11ac WiFi {200MHz, MCS4, X &4 57 &6 24 1592 n.oo 1500 +06%
fatata) | S8pc duly cycla)
| ¥ 468 8662 16.28 150.0
A Z] 450 | o672 | .09 150.0
10531 IEEE 802 11ac WiFi (20MH:, MCSS, H 455 66.33 15.83 0.00 1500 | £96%
AAA S8pc duty cycho)
¥ 4 68 66,74 16.31 150.0
Fd 4 56 B6.81 1630 150.0
10532 IEEE BOZ2.11ac WiFi (20MHz, MCST, X 442 6618 15,86 0.00 1500 | =96%
ARA Sapc duty cycla)
f— Y | 454 G660 | 1626 | 1500
Z 4 45 BE.67 16,24 1500
10533- IEEE BOZ 11ac WiFi [(200Hz, MCS8, X 4 57 6630 15.92 0.00 1500 | £968%
Al Oope duly cycle)
Y 470 B6.6T 16.28 150.0
Z | 461 B6.78 | 16.29 150.0
10534~ IEEE B02.11ac WiFi [40MHz. MCS0, X 510 66,35 15.89 0.00 1500 | =968%
| AAA 99pc duty cyde)
i d 521 B6.67 16.31 15000
Z 513 G671 16.30 1500
10535 | IEEE B02 1 1ac WiFi (S0MHE, MCS1, | X 517 B8.52 18.07 0.00 1500 206 %
AAA_ | 98pc duty cycle)
] 528 56 B4 18.38 150.0
F 5.18 [T3] 16.38 150.0
10536 IEEE B0Z.11ac WiFi (40MHz, MCS2. X 504 66.47 16,03 0.00 1500 | £86%
A dul
. i 515 66.61 16.35 150.0
Z | 507 | 66A7T | 1635 150.0
10537- IEEE BO2.118c WiF: (40MHZ, MCS3, X 510 56,44 16.01 000 150.0 =2896%
A S%pc duly cycha)
Ll 520 66,77 16.33 1500
F 5.12 G652 16.33 | 1500
10538- IEEE B0 118c WIFI (40MHz. MCS4, X 518 BE 45 1606 ood | 1500 +09.6%
LLL) 98pc duty cycle)
¥ 530 66,78 16.38 150.0
Z 5.20 B6.80 16.36 1500
10540- IEEE BOZ.11ac WiF| (400Hz MCS58, | X 5.12 66 46 16,08 0.00 1500 | £96%
AdA, Bopc duty cycla) . -
Y 5.23 66,81 16.41 150.0
| i 513 GaB0 | 1647 | 1500 |
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10541+ IEEE B0 118c WiFi [40MHz, MCST, x 500 5635 | 1801 000 1500 +96%
AR S9pc duty cycle]
¥ | 520 6687 | 1633 1500
- Z | sn BE70 | 1631 150.0
10542- | |EEE BOZ 112 WiF) (40MHz, MCS8, X | 525 BBAZ | 1608 | 000 | 1500 | £96%
Ay Sope duty cycle) | .
1 ¥ 535 GETZ | 1637 150.0
| Z | =528 6676 | 16.38 150 0
10543 IEEE BOZ.11ac WiFi (40MHz, MCS0, x 532 a5 45 16.10 0.00 A150.0 + 08 %
AAA duty cycia)
Y | 543 8875 | 1640 150.0
= Z | 533 6677 | 16.38 150.0
10543~ | |EEE BOZ.11a¢ WiF| (B0MHz, MCS0, x| 542 BE4T | 1599 | OO0 | 1500 | t96% |
AAA__ | oopcduty cycle) m |
¥ | 651 BAT6 | 1628 1500
Z | 545 66,79 | 16.27 150.0
10545 | IEEE B0Z. 11ac Wik (BOMHZ, MCS1, x| 581 66H7 | 1614 | 000 | 1500 | £09.6% |
AAR %%pc duty cycle) |
Y| &M 67.18 | 16.44 1500
Z | 563 67.20 | 15.42 150.0
10546- | IEEE BOZ 11ac WiF| (B0MHz, MCSEZ, X | 548 B665 | 1605 | 000 | 1500 | +9.6%
AR 889pc duly cycle)
Y | 668 G698 | 1638 1500
Z | 550 BE95 | 1632 1500
10547 | IEEE 802 11ac WiF| (80MHz, MCS3, % | 555 BE70 | 1607 | 000 | 1500 | 29.8%
A Spc duly cycie)
| ¥ | 565 B67.01 | 1638 150.0
Z | 547 6701 | 16.34 150.0
10548- IEEE BO2 11ac WiFi (BOMHE, MCS4, x 5.78 67.52 16.45 000 | 1500 | £96%
AAA | Bdpc duly cyele) | |
Y | b8z 6768 | 1662 150.0
- 2| 577 | eis1 | 1801 150.0
10550- | [EEE 802 11ac WiF (B0MHz, MCSE, X | 5851 6663 | 1608 | 000 | 1500 | 2956%
AAA 88pc duly cycle)
¥ | 561 B6.99_| 1647 1500
Z | 653 BT.02 | 1638 150.0
10551- IEEE 802 11ac WiFi (BOMHz, MCST, x 551 B6.72 16.06 0.00 1500 | z96%
AAR &8pe duty cycle)
¥ | 5b2 BI04 | 1636 1500
s Z | 553 6107 | 1637 150.0
10552 IEEE BO2.11ac WiFi (BOMHz, MCS8, F 543 6654 15.88 0.00 1500 | £86%
ARA 99pc duty eycle)
¥ | 553 8083 | 1626 1500
Z | 546 BEEE | 1699 150.0
10553- | IEEE B02.17ac WiFI (B0MHZ MCSS, X | 551 6657 | 1602 | 000 | 1500 | =06%
AAA 99pc duty cycle) —— o
¥ | 561 6686 | 1631 150.0
4 553 BE.HT 16.20 150.0
10554- | [EEE 1602.11ac WiF) (160MHz, MCSO X | 563 BGA3 | 608 | 000 | 1500 | £8.6%
Al GOpe duly cycla)
e — ¥ | 582 G7.10 | 16,38 150.0
i 5.86 B7.12 1634 150.0
10555- | (EEE 1602.11ac WiF1 (1G0MHz. MCS1, | X | 595 G711 | 1620 | 000 | 1500 | 266%
| AAA SApc duty cycle) | |
b 6,05 o741 1649 150.0
Z | 5398 6740 | 1645 150.0
10556- | IEEE 1602.11ac WiFi (1600MHz. MCS2, | X | 5897 67.16 | 1622 | Q00 | 1500 | 296%
AAA S8pc duty cyca)
¥ | 607 6746 | 1650 1500
== A 6746 | 1648 160.0
10657- | IEEE 160Z.11ac WiFl (160MHZ, MCS3. | X | 65.04 G708 | 1619 | OO0 | 1500 | =06%
ARA S8pc duty cycle)
¥ 6.04 &7 37 16.48 150.0
Z | 596 G67.05 | 1644 150.0
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10558- IEEE 1602.1 1ac WiF| (160MHz, MCS4, X 558 67.22 1628 | 00D | 1500 | £96%
Al S9pc duly cycla}
¥ .09 67.53 16,58 | 1500
Z 601 &7.50 16.53 | 1500
10560- IEEE 1602.11ac WiFl | 160MHz, MCSE, 3 598 B67.07 1625 | 000 1500 | t56%
LY Bfpc duty cycle) ]
¥ 6.08 67 38 1654 150.0
- | 600 6735 | 1649 1500 ]
10561- IEEE 1802.11ac WiF: [(16048Hz. MCST, X 580 67,04 16.27 0.00 150.0 29E6%
A, S9pc duty cyche)
Y 6.00 6735 | 1658 1500 |
£ 593 B7.33 1852 150.0 | ]
1063- IEEE 1802 11ac WiFi (160MH:, MCS8, x B.01 &7.37 1643 0.00 150.0 =06%
Ad | Bpc duty cycla)
¥ 6.13 6775 168.76 150.0
| | 3 6.02 67.63 16.67 150.0
10563- IEEE 1802.11ac WiFi [ 160MHE, MCSS, X 616 6745 16.43 0.00 1500 | z96%
AdS 98pc duty cycle)
Y | Gam g4i0 | 1669 150.0
Z | 61 67.54 16,54 150.0
10564- IEEE B0Z 11g WiFi 2 4 GHz (DS55- X 483 8572 16.27 046 150.0 £96%
AR OFOM, O Mbps, 99pe duly cycla)
X 493 B7.03 16.62 1800
Z 4 B4 67.08 16,56 1500
0565 IEEE BOZ.11g WiFi 2.4 GHz (D588 X 5.05 677 1660 046 150.0 =06 %
AR OF DM, 12 Mbps S89pc duty cycie)
¥ 516 67 47 16.93 150.0
Fi 5.06 &7.53 1688 | 1500
10568- IEEE BO2 11g WiFi 2.4 GHe (DSES5- X 4,88 &7.00 18,40 0.46 150.0 +06%
AAA DFOM, 18 Mbps, S3pe duly cycle) Z
] ¥ 5,00 67.33 16.75 150.0
1 z 4 B8 67 36 16.70 160.0
10567- | IEEE BOZ 11g WiFi 2.4 GHz [D555- X 492 67.42 1678 046 150.0 +06%
AAA OF DM, 24 Mbps, B8pe duly eycla)
_| ¥ | 548 B7.73 17,11 150.0
F4 453 67 81 17.10 1500
10568- IEEE BOZ.11g WiFi 2.4 GHz [D555- X 4.79 BE.TS 16,15 046 1500 286%
A OFDM. 36 Wbgs. #pc duty cycie) |
¥ 491 ET12 16 54 150.0
| Z 478 67.10 | 1643 | 1500
10565- IEEE B02.11g WiFi 2.4 GHz (DS55- I x 4. 88 6752 1684 046 150.0 =06 %
farata OFDM, 48 d le]
ki 4 88 6781 17.16 150.0
_ Z 4.80 6756 17.19 150.0
10570- IEEE B02.11g WIFi 2.4 GHr (DSS5- X 43 67,36 1877 046 150.0 +06%
AR OFOM, 54 Mbps. 99pc duty cycle) it
| ¥ | %0z | eres | 1708 150.0
| Z | 4oz 67.78 | 17.11 150.0
| 10571. IEEE BOZ 11b WIiFi 2.4 GHz (D555, 1 X 1.18 84,15 15.07 0.46 1300 | £96%
L AAA Mibps, S0pc duty cycle)
Y. 1.30 66.10 16,76 130.0
Fi 1.3 G548 | 162B 1300 T
10572 IEEE BOZ 11h WiFi 2.4 GHz (D555, 2 ® 121 B4.67 1538 | 046 1300 | £96%
AAA Mips, B0pe duty cyclo) |
¥ 1.32 B6.B2 1718 130.0
| Z 1,25 6819 16.71 1300
10573- | I[EEE BO2.11bWiFi 2.4 GHz (DSSS. 55 | X 1.41 Tr24 19.44 048 1300 | 06%
| Aasn Mbps, 90pc duty cycle)
i ¥ | 2284 | 12608 | 3592 130.0
£ 5.29 101.88 28.82 130.0
105T4- IEEE BO2.11b WiFi 2.4 GHz (D555, 11 X 129 69,60 T.88 0.46 130.0 296%
LAMA | Mibps, 90pc duly cycln) =
¥ 1.65 75.02 21,12 130.0
F 152 74,00 0.58 1300
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10575- | IEEE 802.11g WiFi 2.4 GHz [D555- X | a6 G645 | 1624 | 046 | 1300 | z06%
AAA OF DM, & Mbps, 90pc duly cycle]
¥ | art 6681 | 16.64 130.0
F 461 GEBD | 1652 130.0
10578 | IEEE B02.11g WiFi 2 4 GHz (D555- %] 483 G663 | 1631 | 046 | 1300 | 96 %
Ay OF DM, 9 Mbps, 90pc duly cycle)
Y | _&74 G607 | 16.71 [ 130.0
] Z | 464 BE6ga | 1661 [ 1300
10577- | IEEE BO2.11g WiFi 2.4 GHz [D555- X | aB3 6691 | 1648 | 048 | 1300 | t06%
AAA OFDM, 12 Mbps. S0pe duty cyca)
¥ | 485 6727 | 1687 130.0
Z | 483 BT26 | 16.77 1300
10578- | IEEE BOZ.11g WiF) 2 4 GHz [D555- X | 413 G707 | 1659 | D46 | 1300 | +86%
AAA OF DM, 18 Mbps. S0pc duty cycls) |
i 4 85 6743 1698 | 1300
Z | 471 6745 | 1680 130.0
10578~ | IEEE BOZ 119 WiFi 2 4 GHz [D555- X | 448 6629 | 1585 | D46 | 1300 | *06%
AAA OFDM, 24 hps, B0pc duty cycle)
F ¥ [ am 6675 | 16,01 130.0
B Z 448 BE.61 16.12 130.0
10580- IEEE BOZ.11g WiFi 2.4 GHz (D58S5- X 453 BE 35 15.88 046 1300 | 296%
AAA CFDM, 36 Mbps. 90pc duty cycle)
¥ i 66 B6. 70 16,34 130.0
Z | af BEGE | 1615 130.0
10581- | IEEE BOZ,11g WiFl 24 GHz |DSS5- =] 483 G709 | 1652 | 046 | 1300 | 296%
AAA OFDR. 48 Mibps. B0pe duty cycle) |
¥ 4,74 67 48 1692 130.0
Z | _ab4 6750 | 1685 130.0
10582- | IEEE B0Z.11g WiFl 2.4 GHz [D555- X | 442 6605 | 1563 | 045 | 1300 | 86%
Add, OFDM, 54 Mbps, 800 duty eycls)
456 8652 | 18.11 130.0
L Z | 441 66,35 | 1589 130.0
[ 10583- | IEEE 802 19ah WiFl 5 GHz [OFOM, 6 X | 461 G645 | 1624 | 048 | 1300 | +0.6%
AAA Mbps. 90pc duty cycle)] i
Y 4.7 BE.81 16,64 130.0
i Z | as BEAD | 1652 130.0
10584- | IEEE BOZ.11am WiFi b GHz [OFOM, 8 X | 463 G663 | 1631 | 045 | 1300 | £96%
AAS Mbps, 80pc duly cycla) |
¥ #.74 687 16.71 130.0
ST N Z | 464 G6o8 | 1661 | | 1300 | |
10585- | IEEE BOZ.11am WiFi & GHz (OFOM, 12 | % | 483 6691 | 1645 | 048 | 1300 | £96%
A, i [+ 1]
¥ | 408 BT27 | 1687 1300
i — — Z | 483 &7.28 | 1877 130.0
10586- | JEEE 802 11ah WiFi 5 GHz [OFDM, 18 | X | 4.73 G7.07 | 1653 | 046 | 1300 | =96%
|AAA | Mips, 90pc duty cycle)
Y 485 G743 | 16598 130.0
Z | 413 BT45 | 16.90 130.0
10587- IEEE 802 11am WiFi 5 GHz (OFDM, 24 x 449 6,29 1585 046 130.0 206%
AAA Mbps, 90pc duty cycle] | |
¥ |46 G675 | 16.31 [ 1300
Z | 448 BBE1 | 1612 | 130.0
10588- | IEEE BOZ.11am WiFi & GHz (OFDM, 36 | % | 453 6635 | 1588 | 046 | 1300 | 206% |
Ad Mbps, B0pc duty cyce) |
Y | 466 8670 | 164 130.0
Z 4.5 66 65 18.15 130.0
10585- | IEEE BOZ.11am WiF| 5 GHz (OFDM, 48 | X | 463 6708 | 1652 | 046 | 1300 | 296%
A, A [=
¥ | 474 G748 | 1692 130.0
F3 FT] 67.50 16.85 13000
10580~ | IEEE BOZ 114/ WiFi 5 GHz [OFOM. 58 | K | 442 BE.05 | 1563 | 046 | 1300 | z9.0%
AR Mbps, S0pe duty cycle) a 2
¥ | 45 BB.52 | 1611 130.0
Z | a4t GB35 | 1589 130.0
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10581- FEEE 802 .11n (HT Muxed, 200Hz. X 478 68,53 16.35 046 130.0 + 6.6 %
Al MCS0. 8pe duly cycle]
X 4 B 66,85 16,73 130.0
e = = Z | arts B6BE | 1663 130.0
10562 IEEE B02.11n (HT Mixed, 20MHz, = 4. 6585 16.48 046 130.0 +96%
Al MCS1, B0pc duly cycle)
¥ 502 67.19 16.86 130.0
) F3 4.60 B7.18 16.76 130.0
10593- IEEE BO2.11n (HT Mixed, 200Hz. X 4.82 BB.TS 16.35 046 | 1300 +96%
AAA MCSZ, S0pe duty eyese)
Y 404 67,11 16,75 130.0
Z | 482 | 6107 | w683 130.0
10594 | IEEE 802.11n [HT Mixed, 20MHz, x 488 6692 16.52 | 046 1300 | +86%
AdA, MCS53, 90pc duty cycle)
Y 5.00 B7.27 1680 130.0
Z 488 67 3% 18.80 130.0
1R505- IEEE B02.11n (HT Mixed, 20MHz, X 485 66,87 16.41 046 130.0 +96%
AR MCS4, B0pc duty cyce)
¥ | 486 6733 | 1680 1300
4 484 B7.21 16,69 130.0
10596- | IEEE BOZ.11n (HT Mixod, 20MHZ, X | ame 6685 | 1640 | 046 | 1300 | £96% |
Adby MCES, Sdpc duty cycla)
¥ 4.90 G724 16.81 130.0
z 478 67.20 16.60 1300 |
10587- | [EEE 802.11n (HT Mixed, 20MHz, x 473 [T% ] 16.28 046 1300 | 296%
| asa | MCSB, B0pe duty cycle) |
¥ 485 67.15 16.70 130.0 ]
Z| 473 | 6708 | 165 130.0
10558- IEEE 802.11n {(HT Mized, 20MHz, x 472 B899 16.55 046 1300 | =96%
| AAA MCST, 80pc duty cycle)
¥ 4 B3 A7.38 18.55 130.0
4 4.72 67 36 16,85 130.0
10595- IEEE BOZ.11n {HT Mixed, 08Hz. X 542 67.04 16,57 D46 1300 [ z96%
A, MCS0, dutby oycha)
= Y 5.52 7,368 16891 | 1300
Zz 541 67 28 1680 | 1300
10E00- IEEE B0@.17n [HT Mixed, 40MHz, X 554 BT 43 16,73 046 1300 +=0.6%
A MCS1. 80pc duty cycla)
Y | 566 6779 17.08 130.0
—— Z | 553 | 6766 | 16.85 130.0
10601 IEEE 802.11n {HT Mixed, 40MHz, X 5.44 873 | 1683 046 130.0 + 06 %
Ad MCS2, 80pe duty cycle)
¥ 555 67,54 18.99 1300
_ Z 543 67 .46 16.87 1300
10602- IEEE BOZ. 17 (HT Mixed, 400Hz X 554 67.26 16,58 048 1300 | 296%
AAA MCS3, 8dpc duty cycle)
¥ 564 67 565 16,91 1300
F4 5.55 GT.5T 16,84 | 1300
10603- [EEE B02 11n [HT Mixod, 40MHz, x 561 67.53 1685 046 1300 | 296%
AAA MCS4, 90pe duty cycla)
¥ | 573 6787 | 17.18 1300
Z | 562 6783 | 1711 130.0 — ]|
10604~ IEEE 80Z.11n (HT Mixod, 40MHz, X 545 6711 1863 | 046 1300 | 206%
| ARA MCS5, B0pc duty cytio) ]
¥ | 553 6733 | 1601 130.0
F 548 67,47 16.91 130.0
10605~ IEEE BOZ 110 (HT Med, 400Hz. X 5.54 67.34 16.73 048 130.0 +065%
ABA MCS6, 80pc duty eyche)
¥ 564 67 66 17.08 130.0
F4 553 B7.60 16,87 130.0
10606- IEEE B02.11n [HT Mixed, 40MHzZ, x 528 6 66 18,25 0.48 130.0 +9E%
| Al MCST, 90pe duly cycle) |
¥ | 539 67.04 | 1664 130.0
] Z | 527 | 6688 | 1847 | 130.0
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10607 | IEEE BOZ.11ac WiFi (200MHz, MCS0, ¥ | 459 | 6582 | 1597 | 048 | 1300 | 65 %
ABM | 90pc duty cycle)
] ¥ | 470 66.18 | 1638 130.0
Z | 61 BE.22 | 1628 1300
10608- IEEE 802 11ac WiFi (20MHz, MCE1, x 477 66,21 16.13 046 1300 £86%
el S duty cycie)
¥ | 489 G660 | 1653 130.0
Z| 478 G660 | 1544 130.0
10603- IEEE BOZ.118c WIFI (20MHz, MCS2, X 468 66.04 16585 | 048 1300 | t96%
AMM 80pe duty eyele)
¥ | armm 6646 | 1638 130.0
Z | 4687 BE44 | 1627 1300
10610- | |EEE BOZ 118c Wik (20MHZ, MCS3, X | 471 6621 | 1612 | D46 | 1300 | +96%
AR S0pe duty cycla)
¥ | 484 BEE1 | 1653 130.0
B Z ]| 4712 BEE1 | 1644 1300
10611- [ IEEE B02.11ac WIF| (20MHz, MCS4, | X | 482 6607 | 1596 | 046 | 1300 | 286%
AAA S0pc duty cycle)
¥ | 475 6642 | 16.39 130.0
— _ Z | 463 | 8640 | 1528 130.0 ]
10612- | IEEE 802 11ac WiFi (20MHz, MCSE, X | 462 6613 | 1599 | 046 | 1300 | :96%
[ AsA B0pe duty cycia)
| ¥ | 418 6650 | 1644 130.0
Z | 483 BBEI | 163 130.0
10613- | IEEE BO2.118c WiFi [20MHz. MCS5 X | 483 G601 | 1587 | 0AG | 1300 | *86%
AAS S0pe duty eycle)
¥ | 477 6648 | 16.33 130.0
o Z [ 483 6530 | 16.18 130.0
10674- | IEEE BDZ.11ac WiFi [20MHz, MCST, % | 458 8622 | 16812 | 046 | 1300 | 96 %
ABA Sipe duly cycia)
¥ | 471 BEGE | 1655 130.0
Z] 46D GR.A6L | 1646 130.0
10615 | IEEE B02 11ac WiFi (20MHz, MCSE, X | as2 G5HZ | 1573 | 046 | 1300 | +96%
AR Sipe duty cycle)
¥ #. 75 66 26 1617 130.0
Z | 482 620 | 1803 130.0
10616- | IEEE BOZ 118c WiF1 [40MHz, MCSO, % | 524 6620 | 16.18 | 048 | 1300 | t06%
AAA B0pe duly cycho) .
¥ 535 [T 16 .53 130.0
Z | 6524 6855 | 1644 130.0
10617- | IEEE BOZ.11ac WiFi (40MHz MCS1, X | 530 6646 | 1623 | 046 | 1300 | 268%
AAA o0pe duty cycha)
¥ | 642 BEAT | 1650 130.0
| | Z ] 51 BE.77 | 1650 130.0
1D61B- | IEEE 802 11ac Wi (40MHz, MGS2, X | 518 GEAT | 1625 | 046 | 1300 | :98%
AAA S0pec duty cycle)
¥ 5.30 66 B3 16.61 | 1300
21 521 el | 1654 130.0
10619- IEEE 802.11ac WiFi (40MHz, MCS3, x 520 6626 16.08 046 130.0 08 %
AdA B0pe duty cycha) 1
¥ | 532 | BA64 | 1648 1300 |
= Z | 5A BE57T | 1638 130.0
10620~ IEEE RO, 11 WiFi (40MHZ, MCS4, X 529 66,30 16,15 046 1300 £9.6%
ARA, BOpc duly cycle)
¥ | 841 BEEA | 1652 130.0
Z | 529 6658 | 1641 130.0
10621- | IEEE 802.11ac WiFi (40MHz, MCSS, x| 530 €646 | 1636 | 046 | 1300 | :06%
|ARA | S0pc duly cyclo)
Y | 541 TR | 1660 130.0
— i 531 [N ] 16.61 130.0
10622 IEEE BOZ 11ac WiF: [4A0MHEz, MCSE, x amn 86 61 16.42 046 130.0 + 0.6 %
AsA S0pc duty cychs) i B
¥ | 542 B89 | 1677 | 1300
F 5.33 BB.55 16.71 [ 130.0 ]
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10623- IEEE BOZ.11ac WiF (400Hz, MCST, X 519 BB.13 1605 | 048 | 1300 +8.8%
AAA S0pe duty cycla) |
| ¥ 530 6648 16.42 130.0
] 2| 518 | 8842 | 1630 130.0
10624- | IEEE 802.11ac WiFi (40MHz, MGSE, X | 538 6634 | 1622 | 048 | 1300 | +96%
AR | Bi0pc duly cycie) !
| ¥ | 548 G668 | 16.67 1300
] i Z | 538 0662 | 1647 130.0
10625- | IEEE 802.11ac WiFi (40MHz, MOS8, X | 560 6717 | 1669 | 046 | 1300 | =96 %
LLL) Sihpc duty cycha)
¥ | 587 B7.68 | 17.12 130.0
Z | 565 67.32 | 1687 130.0
10626- | IEEE BOZ 11ac WiF) (BOMHz, MCS0, X | 554 B636 | 16,14 | 046 | 1300 | =06 %
AdS S0pc duly cycla) |
Y | 664 GBEE | 1647 | 130.0
i z 555 8663 | 1628 1300
10627- | IEEE BOZ.11ac Wik (BOMHz, MCS1, X[ 577 G680 | 1637 | 046 | 1300 | =096%
AAR S0pc duty cycla)
¥ | &Ba 0724 _| 1871 1300 X
1z] 578 6719 | 1662 130.0
10628. | IEEE B02.11nc WiFi (BOMHZ, MCSZ. X | 6588 G641 | 1606 | 046 | 1300 | =96%
ARA S0pc duty cycho)
¥ | 568 B6.79 | 16.43 130.0
. o Z 556 BEES | 16.29 130.0
10629- IEEE BOZ.11ae WiFi [B0MHE MCS3, X 563 GG 46 16.08 046 1300 | 206%
AfA S0pc duty cycle) |
¥ | 676 GGAT | 1646 1300 |
Fd 5.64 B6.73 16.32 130.0
10630- | IEEE 802 11ac WiF) (BOMHz, MCS4, % | 600 G177 | 1674 | 046 | 1300 | =096%
| AAA | BOpe duty cycle) :
¥ 6,21 B3 40 17.23 130.0
Z | 588 G706 | 1694 130.0
10631 IEEE BO2.11ac WiFi (BOMHz, MCS5, x 5084 BFT 1690 D46 130.0 +895%
A, Sl duty cycia)
i 610 | 6815 | 1728 130.0
oo Z | 584 G796 | 17.14 130.0
10632- | IEEE BO2.118c WiFi (BOMHZ, MCSE, X | G674 66O | 1656 | 048 | 1300 | 296%
AAA Hpe duly cycla]
Y | 584 6720 | 1687 130.0
Z| 678 67.301 | 1683 [T
10833- | IEEE BOZ.11ac WiF (B0MHz. MC57, X | 563 GGE0 | 1619 | 046 | 1300 | =06%
Al S0pc duly cycle]
Y | 574 BEES | 1653 130.0
. Z | 564 BBAT | 1844 130.0 ]
10634. | IEEE BOZ.11ac Wik (BOMHZ, MCS8 X | 661 G663 | 1627 | OAB | 1300 | =206 %
L) B0pc duty cycle) |
| | ¥ | &72 66.87 | 16.60 130.0
| [z | 582 6691 | 16.52 130.0 ]
10635 | IEEE 802 11ac WiFi (BOMHz, MCS8, X | 549 6503 | 16564 | 046 | 1300 | =66%
L] B0ps duty cyche)
¥ | 561 6633 | 1603 130.0
Z | 548 GE14 | 1584 130.0
10636- | IEEE 1602.11ac Wil (160MHz, MCS0, | X | 505 BETZ | 1623 | 046 | 1300 | 295%
AN 90pc duty cycle)
¥ | 605 GT.04 | 16.55 1300
B 7 | 501 B6.98 | 1646 | | 1300
10837- | IEEE 1602 11ac WiF| (160MHz. MCS1. | X | 6.10 G708 | 1640 | 046 | 1300 | =96 %
LY S0pc duly cycle)
¥ | 621 642 | 1672 | 1300
Z 6.11 67.34 16,62 1300
| 10638- | IEEE 1802.11ac WiFi [160MHz, MCS2, x B,10 G7.06 1636 046 1300 =06 %
1 ¥ 6.2 67 39 16,85 1300
| Z | 611 6732 | 1650 130.0
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[ 10638- IEEE 1602, 1 tac WiFi (160MHz, ; 3 ] |
by oo il { 2, MCS3 x .08 [ &7.01 | 16.38 | 046 ! 1200 | 286 %
¥ | 68 6735 | 1B.71 130.0
Z | 600 6725 | 1660 | 130.0
10640- | IEEE 1602.17ac WiF| (160MHz, MCE4, | % | B.OT 7 [ 1832 | o4 3
vy | 50p¢ cty ey 67.00 6 | 1300 | x96%
| ¥ | G619 6738 | 10.67 1300
: Z | 608 G723 | 1653 130.0 |
1641~ | IEEE 160Z.11ac WiFi (160MHz, MCS5, | X | 6.13 6653 | 1630 | 046 | 1300 | t06%
AAA Spc duty cycle) |
¥ | Gas 6725 | 1bE2 | 130.0
F 614 G718 | 1652 130.0
10642- IEEE 1602.118¢ WiFi {160MHz, MCSS, % 6.7 67.20 16.61 046 1300 | =96 %
A S0pe duty cycla) r L
| ¥ | B27 | G751 | 1881 1300
Z | B8 G745 | 16.83 1300
10643 IEEE 1602.11ac WiFi (160MHz, MCST, 3 .00 06 BB 16.33 0.48 1300 | 296 %
AR Sdpe duty cycia) | |
¥ | 611 6721 | 1667 | 130.0
b = Z 602 6711 | 1855 | 1300 =
10644- IEEE 1802 11ac WiF| {160MHL. NCS8, X 814 67.29 | 1656 | D4B 1300 | $96%
AAR B0pc duty cycla)
¥ | 628 B7.74 | 1695 130.0
Z 6,13 [T T 16,76 1300
10645- | IEEE 1602.11ac WiF) (160MHz, WGS9, | % | 6.35 6754 | 1665 | 046 | 1300 | =86% |
AR 80pc duty cycle] '
¥ | 666 6845 | 17.28 1300
Z | B2r 6752 | 1674 130.0
106846- | LTE-TDO [SC-FOMA, 1 RB. 5 MHZ X | 1aar aT42 | 3165 | 930 800 | tAE%
ARG OPSK, UL Subframe=2.7} )
¥ | 4067 | 12376 | anra 1 600
1 Fd 14.42 99 .87 32 82 60.0
10847- | LTE-TDD (SC-FOMA_ 1 RB, 20 Mz, X | 1311 9575 | 3154 | 8930 B0O | z0.6%
AAR OPSK, UL Sublrame=2.7)
= ¥ | ar72 | 12296 | 073 0.0
Z | 1373 9872 | 3254 €0.0 ]
ma- COMAZD00 [1x Advanced) X | 087 311 | 1045 | 0.00 | 1500 | t98% |
¥ | 08d GGA0 | 1311 150.0
£ ] o8 | 8599 | 1212 15048 |
mdﬂmmnm Leming Tha max. devianon from Eneae responsse applying rectangulse dekibution and i axprasaed for he sguasm of the
L
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DC Voltage Measurement
AD - Converiar Resolution nominal

High Range 1ILSB = BV, full range =  -100..,+300 my
Low Range: 1LSE = BinV lull range = -1 L43my

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

Calibration Factors X Y Fd

High Range 404,338 £ 0.02% (k=2) | 404.311 £ 0.02% (k=2) | 404.051 £ 0.02% (k=2)

Low Range 3.97826 + 1.50% (k=2) | 3.99043 = 1.50% (k=2) | 3.98517 = 1.50% (k=2
Connector Angle

Connector Angle to be used in DASY system l 5%+ "
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1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199993.85 0,96 -0.00
Channel X + Input 20002.50 11 0.0
Channel X = Input ~20000 28 0.83 -0.00
Channel ¥ + Input 199995 48 0.73 0.00
Channel ¥ + Input 20000.20 -1.13 -0
Channel ¥ = Input 20001 41 -0.25 0.00
Channel Z + Input 198985.28 0.51 0.00
Channel Z + Input 20001.15 -0.07 =000
Channel Z - Input -20000.17 1.09 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.84 017 -0.01
Channel X + Input 201.56 07 o.o0g
Channel X = Input -198.19 0.24 012
Channel ¥ + Input 2001.24 0.27 oo
Channel ¥ + Input 20124 0.13 -0.08
Channel ¥ = lnput -198.87 0,40 0.20
Channel Z + Input 200081 -0.11 0,01
Channel Z + Input 200.73 0,67 -0.33
Channel Z = Input ~1598.74 Q.17 0.08
2. Common mode sensitivity
DASY measuremen! parameters: Aule 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 0.57 -1.27
= 200 1.80 -0.11
Channel Y 200 7.78 7.85
- 200 -B.85 -A.06
Channel Z 200 2077 2042
- 200 18.26 19.48
3. Channel separation
DASY measuramant parameters: Auto Zero Time: 3 sec; Measuring lima: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 -0.72 -3.51
Channel ¥ 200 T.21 1.12
Channel Z 200 10.59 527
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4. AD-Converter Values with inputs shorted
DASY measurament parameters: Aulo Zero Time: 3 sec; Measuring lime: 3 soc
High Range (LSB) Low Range (LSB)
Channel X 16193 13473
Channel ¥ 15623 142685
Channel Z 15454 15107
5. Input Offset Measurement
DASY measuremant parameters: Auto Zero Time: 3 sec; Meaasuring time; 3 sac
Input 10MO
Average (V) min. Offset (uV) | maoc. Offset (uV) Sud. ?:::'Hm
Channel X 0.26 -0.67 1.28 0,39
Channel ¥ 074 0.57 213 .52
Channel Z -0.06 -1.20 1.7 0.54
6. Input Offset Current
MNominal Input circuitry offset current on all channels: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 2040
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) 478
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (ma)
Supply (+ Vec) +0.01 +8 a1
Supply (- Vec) ~0.01 -8 -3
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Appendix C.3 Calibration certificate for Dipole
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Measurement Conditions

DASY systern configuration, as far as not given on page 1
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dx =5 mm
Frequency 2450 MHz & 1 MHz

Head TSL parameters
Tha loflowing parsmaters and calculations wite appliod

Temperalure Permittivity Conductivity
MNeminal Head TSL parameters 20°C 382 1.80 mha'm
Measured Head TSL parameters (220:02)°C A7T26% 1.87 mho/m = 6 %
Head T5L temperature change during test <05"*C - ———
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
S5AR measurad 250 mW imput power 13,3 Wikg
SAR for nominal Head TSL parameters normalized 1o W 51.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condiicn
SAR measured 250 mW inpul power 6.16 Wikg
SAR lar nominal Head TSL parameters normialized fa 1W 24.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 52.7 1.85 mha'm
Measured Body TSL parameters (220+02)"C 525+6% 203 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
S5AR measured 250 mW input power 12.8 Wikg
SAH lor nominal Body TSL parameaters normalized 1o 1W 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL condition
SAR measured 250 mW input power 5,03 Wikg
SAR for nominal Body TSL paramaters narmalized 1o 1W 23.9 Wikg = 18.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transtormed to feed point 55401+ 34j0

Raturn Loss -24.4 dB

Antenna Parameters with Body TSL

[ Impedance, translormed 10 fead point 5050+ 6.1

| Retum Loss -243dB

General Antenna Parameters and Design

Ebectrical Delay (one direciion) [ 1.161 ns |

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

The dipole is mada of standard semirigid coaxial cable, The center conductar of the feading line is directly connected 1o the
second arm of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipode amms in order 10 improva matching when loaded according 1o the position as explained in the
"Measuresment Conditions® paragraph. The SAR dala are not affected by this change. The overall dipale length is stil
according to the Standan

MNo excessiva lorce must be apphed to the dipole arms, because they might bend or the soldered connecticns near the
feedpoint may bae damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on Cctober 06, 2011
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