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1. General information

Client . Intel Mobile Communications

Address ;100 Center Point Circle, Suite 200 Columbia, South Carolina 29210 USA
Manufacturer . Intel Mobile Communications

Address : 100 Center Point Circle, Suite 200 Columbia, South Carolina 29210 USA
Contact Person Steven Hackett / steven.c.hackett@intel.com

Laboratory . KCTL Inc.

Address . 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Accreditations . FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No. : R-3327, G-198, C-3706, T-1849
Industry Canada Registration No. : 8035A
KOLAS No.: KT231
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2. Device information

2.1 Basic description

Product Name

WLAN and BT, 2x2 PCle M.2 SD 1216 adapter card

Product Model Number

9560D2W

Product Manufacturer

Intel Mobile Communications

Host Product Name

Notebook PC

Host Model Number

XE310XBA

Host Manufacturer

Samsung Electronics Co., Ltd.

Host Serial Number

1AGE91ZM600134H

Mode of Operation

WLAN 2.4 Gz /5 GHz, Bluetooth

Tx Freq. Range

WLAN 2.4 GHz: 2412.0 Mz ~2 462.0 Mz
WLAN 5.3 GHz: 5260.0 Mz ~5 320.0 Mz
WLAN 5.6 GHz: 5500.0 Mz ~5720.0 Mz
WLAN 5.8 Gz: 5745.0 Miz ~5 825.0 M
Bluetooth: 2 402.0 Mz ~2 480.0 M

TDWR Information

5.60 Gz ~5.65 Gz band (TDWR) is supported by the device

2.2 Summary of SAR Test Results

) Highest Reported
Band Equipment Class
1g Body (W/kg)

802.11b DTS 0.94
U-NII-2A NIl 0.93
U-NII-2C NIl 1.03
U-NII-3 NIl 0.95
Bluetooth DSS 0.30
Simultaneous SAR per KDB 690783 D01v01r03 1.33
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3. Report Overview

This report details the results of testing carried out on the samples listed in section 2, the
results contained in this test report do not relate to other samples of the same product. The
manufacturer should ensure that all products in series production are in conformity with the
product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this test report is
used in any configuration other than that detailed in the test report, the manufacturer must
ensure the new configuration complies with all relevant standards and certification
requirements. Any mention of KCTL Inc. Wireless lab or testing done by KCTL Inc. Wireless
lab made in connection with the distribution or use of the tested product must be approved in
writing by KCTL Inc. Wireless lab.

4. Test Lab Declaration or Comments

None

Applicant Declaration or Comments

None
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6. SAR Test Methods and Procedures

The tests documented in this report were performed in accordance with IEEE Standard 1528-
2003 & IEEE 1528a-2005 and the following published KDB procedures:
« 248227 D01 802.11 Wi-Fi SAR v02r02
447498 D01 General RF Exposure Guidance v06
447498 D03 Supplement C Cross-Reference v01
865664 D01 SAR measurement 100 Mz to 6 (llz vO1rO4
865664 D02 RF Exposure Reporting v01r02
616217 D04 SAR for laptop and tablets v01r02
October 2016 TCB Workshop Notes (Bluetooth Duty Factor)
April 2019 TCB Workshop Notes (Tissue Simulating Liquids)

1. Measurement Uncertaint

Per KDB 865664 D01 SAR measurement 100Miz to 60z, when the highest measured 1-g SAR
within a frequency band is < 1.5 W/kg and the measured 10-g SAR within a frequency band
is < 3.75 W/kg. The expanded SAR measurement uncertainty must be < 30%, for a
confidence interval of k = 2. If these conditions are met, extensive SAR measurement
uncertainty analysis described in IEEE Standard 1528-2013 is not required in SAR reports
submitted for equipment approval. For this device, the highest measured 1-g SAR is less
1.5W/kg and highest measured 10-g SAR is less 3.75W/kg. Therefore, the measurement
uncertainty table is not required in this report.
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8. Specific Absorption Rate

8.1 Introduction

The 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 Ilimits for general
population/uncontrolled.

8.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by
(dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given
density (p). The equation description is as below:

d (dW) d (dW)

SAR=Gt\am) = at \pav

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

SAR=C (ST)
- U\ st

Where: C is the specific head capacity, 8T is the temperature rise and &t is the exposure
duration, or related to the electrical field in the tissue by

o|E|®
p

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.

SAR =

8.3 SAR Standards and Limits

According to FCC 47CFR 82.1093(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 kHz to 300 (Hz,”
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
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(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 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 kHz to 6 (ffz.
Portable devices that transmit at frequencies above 6 (llz are to be evaluated in terms of the
MPE limits specified in 8 1.1310 of this chapter. Measurements and calculations to
demonstrate compliance with MPE field strength or power density limits for devices operating
above 6 (flz 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.

Uncontrolled Controlled
Human Exposure Environment Environment
General Population Occupational
= 1)
zfar:t';'l)"eak SAR 1,60 m Wig 8.00 m Wig
Partial Average SAR 2
(Whole Bo dy)g 0.08 m W/g 0.40 m Wig
Partial Peak SAR 3
(Hands/Feet/Ankle/Wrist) 4.00mWig 20.00 m Wig

1) The spatial Peak value of the SAR averaged over any 1g gram of tissue (defined as a
tissue volume in the shape of a cube) and over the appropriate averaging time.

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

3) The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a
tissue volume in the shape of a cube) and over the appropriate averaging time.
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0. The SAR Measurement System

<SAR System Configuration>
- A standard high precision 6-axis robot with controller, teach pendant and software.

An arm extension for accommodating the data acquisition electronics (DAE).

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

- 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.

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

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

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

e A computer running Windows XP or Windows 7 and the DASY5 software.

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

« The phantom, the device holder and other accessories according to the targeted

measurement.
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0.1

Type DAE3, DAE4

Construction Signal amplifier, multiplexer, A/D converter and
control logic. Serial optical link for communication
with DASY embedded system (fully remote
controlled). Two step probe touch detector for
mechanical surface detection and emergency robot
stop.

Calibration ISO/IEC 17025 calibration (Annual)

Measurement -100-+300 mV (16 bit resolution and two range

Mange settings: 4 mV, 400 mV)

Input Offset Voltage | < 5 Ly (with auto zero)

Input Resistance 200 Mohm

Input Bias Current <50fA

+ 0.5 dB in TSL (rotation normal to probe axis)

0.2 Isotropic E-field Probe

Type EX3DV4

Construction Symmetrical design with triangular core. Built-in
shielding against static charges. PEEK enclosure
material(resistant to organic solvents)

Calibration ISO/IEC 17025 calibration (Annual)

Frequency 10 Miz to 6 Gtz )
Linearity: £ 0.2 dB (30 Miz to 6 Ghz)

Directivity + 0.3 dB in TSL (rotation around probe axis)

Dynamic Range

10 pW/g to > 100 mW/g
Linearity: £ 0.2 dB (noise: typically <1 uW/g)

Dimensions Overall lengith: 337 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm
Type ES3DV3
Construction Symmetrical design with triangular core. Built-in
shielding against static charges. PEEK enclosure
material(resistant to organic solvents)
Calibration ISO/IEC 17025 calibration (Annual)
Frequency 10 Mz to 4 GHz
Linearity: + 0.2 dB (30 Miz to 4 Ghz)
Directivity + 0.3 dB in TSL (rotation around probe axis)

+ 0.5 dB in TSL (rotation normal to probe axis)

Dynamic Range

10 uW/g to > 100 mW/g
Linearity: £ 0.2 dB (noise: typically <1 uW/g)

Dimensions

Overall lengith: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 2 mm
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9.3 System Validation Dipoles

Type Dipole Antenna

Construction Symmetrical dipole with A/4 balun. Enables measurement
of feed point impedance with network analyzers (NWA)
Matched for use near flat phantoms filled with tissue
simulating liquids

Calibration ISO/IEC 17025 calibration (Biennial)

Frequency 300 Mz to 6 Gz

Return Loss > 20 dB at specified validation position

Power >100 W (f<1 GHz); >40 W (f>1 CHz)

Capability |

9.4 Phantom

Type Twin SAM

Construction The shell corresponds to the specifications of the
Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528 and IEC 62209-1.
It enables the dosimetric evaluation of left and right
hand phone usage as well as body-mounted
usage at the flat phantom region. A cover prevents
evaporation of the liquid. Reference markings on
the phantom allow the complete setup of all
predefined phantom positions and measurement
grids by teaching three points with the robot.

Material Vinyl ester, fiberglass reinforced (VE-GF)

Shell Thickness | 2+ 0.2 mm (6 £ 0.2 mm at ear point)

Dimensions Length: 1000 mm
Width: 500 mm
Height: adjustable feet

Filling Volume approx. 25 liters

Type

ELI

Construction

The ELI phantom is used for compliance testing of
handheld and body-mounted wireless devices in the
frequency range of 30 Miz to 6 Giz. 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 with the robet.

Material

Vinyl ester, fiberglass reinforced (VE-GF)

Shell Thickness

2 £ 0.2 mm (bottom plate)

Dimensions

Major axis: 600 mm / Minor axis: 400 mm

Filling Volume

approx. 300 liters
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9.5 Device Holder for Transmitters

Construction In combination with the Twin SAM or ELI phantoms, the Mounting Device for Hand-held
Transmitters enables rotation of the mounted transmitter device to specified spherical
coordinates. At the heads, the rotation axis is at the ear opening. Transmitter devices can
be easily and accurately positioned according to Standard or other specifications. The
device holder can be locked for positioning at different phantom sections

Type MD4HHTV5 MD4LAPV5

Photo f

Material Polyoxymethylene(POM) Polyoxymethylene(POM), PET-G, Foam
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10. Test Equipment Information

Test Platform

SPEAG DASY5 System

DASY5 : Version 52.10.2.1495

Version SEMCAD : Version 14.6.12 (7450)

Location KCTL Inc, 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
Manufacture SPEAG

Hardware Reference

Equipment Model Serial Number g:fﬁ)gﬁon E::j[ (jCa;[I?bc:;tion
Shield Room - 8F - #3 N/A N/A
DASY®6 Robot TX90XL speag F/18/0004968/A/001 N/A N/A
Phantom 2mm Oval Phantom ELI5 2098 N/A N/A
Phantom 2mm Oval Phantom ELI5 2097 N/A N/A
Mounting Device Laptop Holder - N/A N/A
DAE DAE4 1567 2019-02-05 2020-02-05
Probe EX3DV4 3879 2019-03-27 2020-03-27
£ Vector Signal E4438C MY42080486 2019-05-13 | 2020-05-13
Dual Power Meter E4419B GB43312301 2019-05-13 2020-05-13
Power Sensor 8481H 3318A 19379 2019-05-13 2020-05-13
Power Sensor 8481H 3318A 19377 2019-05-13 2020-05-13
Attenuator 8491B 3dB 17387 2019-05-13 2020-05-13
Attenuator 8491B-6dB MY39270294 2019-05-13 2020-05-13
Attenuator 8491B 10dB 29425 2019-05-13 2020-05-13
Power Ampilifier 2055-BBS3Q7E9I 1005D/C0521 2019-03-08 2020-03-08
Power Amplifier 5190FE 1012 2019-05-14 2020-05-14
Bgﬁ:ogrrecmna' 772D 2839A00719 2019-05-13 | 2020-05-13
Low Pass Filter LA-30N 40058 2019-05-13 2020-05-13
Low Pass Filter LA-60N 40059 2019-05-13 2020-05-13
Dipole Validation Kits D2450V2 895 2018-07-24 2020-07-24
Dipole Validation Kits D5GHzV?2 1134 2019-05-23 2021-05-23
Network Analyzer E5071B MY42403524 2019-01-04 2020-01-04
Ei‘te'ec”‘c Assessment DAK-3.5 1078 2019-05-22 | 2020-05-22
Humidity/Temp. MHB-382SD 46301 2019-04-10 2020-04-10
Spectrum Analyzer FSP7 100289 2019-01-04 2020-01-04
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11. System Verification

11.1 Tissue Verification

The dielectric properties for this Tissue Simulant Liquids were measured by using the SPEAG
Model DAKS.5 Dielectric Probe in conjunction with Agilent E5071B Network Analyzer (300
kHz — 8 500 Miz). The Conductivity (o) and Permittivity (p) are listed in Table 1.For the SAR
measurement given in this report. The temperature variation of the Tissue Simulant Liquids

was (22 + 2) °C.

Freq. | Tissue - e s . Temp
(M) Type Limit/Measured Permittivity (p) Conductivity (o) 0)
- 39.20+5% 180+5%
2 4500 HSL Recommended Limit (37.24 ~ 41.16) (1.71 ~ 1.89) 22+2
Measured, 2019-07-09 39.47 1.83 20.34
- 35.90+5% 476 +5%
5 300.0 HSL Recommended Limit (34.11 ~ 37.70) (4.52 ~ 5.00) 22+2
Measured, 2019-07-10 35.35 471 20.24
- 35.50+5% 5075 %
£ 600.0 HSL Recommended Limit (33.73 ~ 37.28) (4.82 ~ 5.32) 22+2
Measured, 2019-07-11 35.27 5.08 19.62
. 35.30£5% 527+5%
£ 800.0 HSL Recommended Limit (33.54 ~ 37.07) (5.01 ~ 5.53) 22+2
Measured, 2019-07-12 36.10 5.26 20.44

<Table 1.Measurement result of Tissue electric parameters>
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11.2

Test System Verification

The microwave circuit arrangement for system verification is sketched below picture.
The daily system accuracy verification occurs within the flat section of the SAM phant
om. A SAR measurement was performed to see if the measured SAR was within + 1
0% from the target SAR values. The tests were conducted on the same days as the
measurement of the EUT. The obtained results from the system accuracy verification
are displayed in the Table 2. During the tests, the ambient temperature of the
laboratory was in the range (22 + 2) C, the relative humidity was in the range(50 %
20)% and the liquid depth Above the ear/grid reference points was above 15 cm in
all the cases. It is seen that the system is operating within its specification, as the re
sults are within acceptable tolerance of the reference values.

Spacer

Amp

Signal
generator — |

z b y

o 2

3D Probe positioner

Field probe é

Dipole

L[ Flat phantom

-~

Validation | Dipole Ant. | Frequency | Tissue Limit/Measurement (Normalized to 1 W)
Kit S/N (MHz) Type 1lg
Recommended Limit 51.30+ 10 %
D2450Vv2 895 2450.0 HSL (Normalized) (46.17 ~ 56.43)
Measured, 2019-07-09 50.80
Recommended Limit 82.30+10 %
D5GHzV2 1134 5300.0 HSL (Normalized) (74.07 ~ 90.53)
Measured, 2019-07-10 81.00
Recommended Limit 85.30 + 10 %
D5GHzV2 1134 5600.0 HSL (Normalized) (76.77 ~ 93.83)
Measured, 2019-07-11 81.90
Recommended Limit 79.20+10 %
D5GHzV2 1134 5800.0 HSL (Normalized) (71.28 ~87.12)

Measured, 2019-07-12

84.70

<Table 2.Test System Verification Result>
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12. SAR Measurement Procedures

12.1 SAR Scan Procedures

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift
of the device under test in the batch process. The Minimum distance of probe sensors to surface
determines the closest measurement point to phantom surface. The minimum distance of probe
sensors to surface is 1.4 mm. This distance cannot be smaller than the Distance of sensor calibration
points to probe tip as defined in the probe properties.

Step 2: Area Scan & Zoom Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before
doing a fine measurement around the hot spot and Zoom Scans are used to assess the peak spatial
SAR values within a cubic averaging volume containingl g and 10 g of simulated tissue. If only one
Zoom Scan follows the Area Scan, then only the absolute maximum will be taken as reference. For
cases where multiple maximums are detected, the number of Zoom Scans has to be increased
accordingly. Area Scan & Zoom Scan Parameters extracted from KDB 865664 D01 SAR

Measurement 100 Miz to 6 GHz vO1r04.

<3 GH >3 GHz

Maximum distance from closest measurement point
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom
surface normal at the measurement location

5mm £ 1mm % -&-In(2) mm 0.5 mm

30" £1°

<2 GHz: <15 mm 34 GHz: <12 mm

2 -3 GHiz: <12 mm 4 -6 Oiz: <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.

20" £1°

Maximum area scan spatial resolution: AxArea, AyArea

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 @Hz: <8 mm
2 -3 GHz: <5 mm*

3—-4 GHz: <5 mm*
4 -6 GHz: <4 mm*

3-4 GHz: <4 mm

uniform grid: AzZoom(n) <5mm 4 -5 Giz: <3 mm
Maximum zoom 5-6 6f:<2mm
scan spatial AzZoom(1): between 3-4 :<3mm
resolution, normal to 1st two points closest <4 mm 4 -5 Gz: <2.5 mm
phantom surface g:?éied to phantom surface 5_6 Gf: <2 mm
>1):
ﬁezt\z/\?e%rr?(srsjbgequent points = 1.5-AzZoom(n-1) mm

Minimum zoom
scan volume

XY,z

>30 mm

3-4 GHz:>28 mm
4 -5 GHz: >25 mm
5-6 Hz:>22 mm

Note: O is the penetration depth of a plane-wave at normal incidence to the tissue medium; see IEEE Std 1528-2013 for details.
* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of
KDB Publication 447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied,
respectively, for 2 Gtz to 3 GHz, 3 Gz to 4 Giz and 4 Gz to 6 Gz,

Step 3: 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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13. WLAN Measured Procedures

13.1 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.

A

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.

13.3 U-NII-2C and U-NII-3
The frequency range covered by U-NII-2C and U-NII-3 is 380 Miz (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.

13.4 2.4 (z SAR Test Requirement

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.

2.4 (Hz 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 (Hz band, the Initial Test Configuration Procedures should
be followed.
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13.5 OFDM Transmission Mode and SAR Test Channel Selection
For the 2.4 @iz 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 configurations;
for example, 802.11a, 802.11n and 802.11ac or 802.11g and 802.11n with the same channel band
width, 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 there are multiple channels with the same maximum
output power, SAR is measured using the higher number channel.

13.6 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.

13.7 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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14. RF Average Conducted Output Power

14.1 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.

14.2 Maximum Tune-up powe

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 D0O1v06.

Band Ant Mode Channel Output Power (dB m)
Target Max. Allowed SAR Test
802.11b All Channel 16.00 16.50 Yes
1,11 15.00 15.50
802.11g 6 16.00 16.50
1,11 15.00 15.50
Ant 0 802.11n(HT20) 5 16.00 16.50
3 13.50 14.00
802.11n(HT40) 6 15.50 16.00
9 13.25 13.75
802.11b All Channel 16.00 16.50 Yes
1 15.00 15.50
WLAN 802.11g 6 16.00 16.50
2.4 Gz 11 15.50 16.00
Ant 1 1 15.00 15.50
802.11n(HT20) 6 16.00 16.50
11 15.50 16.00
3 13.50 14.00
802.11n(HT40) 6 15.50 16.00
9 13.25 13.75
802.11n(HT20) 1, M 14.00 14.50 Yes
6 16.00 16.50
MIMO
3,9 12.50 13.00
802.11n(HT-40) 5 14.00 14.50

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/1


http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,

Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311

www.kctl.co.kr

Report No.:
KR19-SPF0016
Page (21) of (95)

KCTL

Band Ant Mode Channel Cugpue POTTER (E10 i)
Target Max. Allowed SAR Test
802.11a All Channel 14.00 14.50
802.11n(HT20) All Channel 14.00 14.50
802.11n(HT40) All Channel 14.00 14.50
ANt O 802.11ac(VHT20) All Channel 14.00 14.50
802.11ac(VHTA40) All Channel 14.00 14.50
802.11ac(VHT80) All Channel 14.00 14.50 Yes
50 14.00 14.50
802.11ac(VHT160) 114 12.00 —
802.11a All Channel 14.00 14.50
802.11n(HT20) All Channel 14.00 14.50
102 13.75 14.25
802.11n(HT40) 0 cept 102 14.00 14.50
Ant 1 802.11ac(VHT20) All C;rcl)e;nnel :]lggg ::g(s)
802.11ac(VHT40) ' cont 102 14.00 14.50
802.11ac(VHT80) All Channel 14.00 14.50 Yes
50 14.00 14.50
802.11ac(VHT160) 114 12.00 12.50
WLAN 802.11n(HT20) All Channel 14.00 14.50
5 GHz except
;. 62,‘102 14.00 14.50
802.11n(HT40) 38 13.50 14.00
62 13.25 13.75
102 12.00 12.50
802.11ac(VHT20) All Channel 14.00 14.50
except
38 62,‘102 14.00 14.50 Yes
802.11an(VHT40) 38 13.50 14.00
MIMO 62 13.25 13.75 Yes
102 12.00 12.50
except
42, 58, 14.00 14.50 Yes
106, 155
802.11ac(VHT80) 42 8.50 9.00
58 11.00 11.50
106 10.50 11.00 Yes
155 13.00 13.50
50 12.00 12.50
802.11ac(VHT160) 114 11.50 12.00
BDR(GFSK) All Channel 9.20 10.70 Yes
EDR (1/4DQPSK) | All Channel 5.20 6.70
Bluetooth | Ant1 == 8DPSK) All Channel 5.20 6.70
LE(GFSK) All Channel 5.00 6.50
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14.3 WLAN Average Conducted Output Powe

Band Ant Mode Conducted Powers (dBm)

Low Mid. High
Ant 0 802.11b 16.34 16.44 16.24
WLAN Ant 1 802.11b 16.44 16.34 16.34
2.4 Gz Ant 0 MIMO 802.11n(HT-20) 14.21 16.41 14.31
Ant 1 MIMO 802.11n(HT-20) 14.41 16.41 14.41
Ant 0 802.11ac(VHT-80) 14.38 - 14.38
WLAN Ant 1 802.11ac(VHT-80) 14.48 - 14.28
5.3 GHz Ant 0 MIMO 802.11ac(VHT-40) 14.42 - 13.52
Ant 1 MIMO 802.11ac(VHT-40) 14.42 - 13.62
Ant O 802.11ac(VHT-80) 14.18 14.25 14.28
WLAN Ant 1 802.11ac(VHT-80) 14.15 14.23 14.28
5.6 GHz Ant 0 MIMO 802.11ac(VHT-80) 10.72 14.32 14.22
Ant 1 MIMO 802.11ac(VHT-80) 10.81 14.31 14.21

Ant 0 802.11ac(VHT-80) - 14.48 -

WLAN Ant 1 802.11ac(VHT-80) - 14.38 -
5.8 (Hz Ant 0 MIMO 802.11ac(VHT-40) 14.32 - 14.42
Ant 1 MIMO 802.11ac(VHT-40) 14.32 - 14.42

Conducted Powers (dBm)
Mode Ant
Low Mid. High
BDR_DH5 Ant 1 9.02 9.92 10.02
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14.4.2 Bluetooth Duty Facto

On Time On-Off Time Duty Cycle
Mode Packet DutyOCycIe Compensate
(ms) (ms) (%) Factor
BDR(GFSK) DH5 2.88 3.73 77.20 1.295
14.4.3 Bluetooth Power Measurement Setup
Spectrum Analyzer EUT
14.4.4 Bluetooth Duty Plot|
A REW 3 MH: Mazkes T3
@ VBW 10 MH=x =3 42 4By
Rarf 0 4Bm ATT 30 as SWT 10 ma i02.020000 ma
o Delicta T
L -10 M A u
=2 | .. = ssebe
i it st o ot ek A, YR ; ;‘—W
—48la SRz

~

enter 2.48 CH=
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15. EUT of Antenna Location
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16. SAR Test Results

16.1 WLAN 2.4 (iz Body SAR Test Results
802.11b Ant O
. Frequenc CI\/(I)ena:st:JCrteedd Max. Tune- | power | Duty Cycle | Measured | Scaled
= PISEEE a Y Power up Power Scaling |Compensate| 1g SAR 1g SAR e
Position (mm) (MHZ) (dB m) (dB m) Factor Factor (W/kg) (W/kg) No.
Rear 0 2437.0 16.44 16.50 1.014 1.010 0.848 0.868
Rear 0 2412.0 16.34 16.50 1.038 1.010 0.879 0.921 #1
Rear 0 2462.0 16.24 16.50 1.062 1.010 0.770 0.826
Repeated(See Section 17)
Rear 0 | 24120 | 16.34 1650 | 1.038 | 1010 | 0858 | 0.899 |
802.11b Ant 1
. ST Ch{l)?,%slrgfedd Max. Tune- | power | Duty Cycle | Measured | Scaled
£ DlisiEhiss 4 U Power up Power | scaling [Compensate] 1g SAR 19 SAR ol
Position (mm) 5 (dB m) (dB m) Factor Factor (W/kg) (W/kg) N
Rear 0 2437.0 16.34 16.50 1.038 1.010 0.822 0.861
Rear 0 2412.0 16.44 16.50 1.014 1.010 0.907 0.929
Rear 0 2 462.0 16.34 16.50 1.038 1.010 0.868 0.910
Repeated(See Section 17)
Rear 0 | 24120 | 16.44 1650 | 1014 | 1010 | 0917 | 0.939 [ #2
802.11n(HT-20) MIMO
CI\/Iea:jsurtedd Max. Tune-
. enetics Power | Duty Cycle | Measured | Scaled
PoEsLthiTon Dl(sr;?)ce Frec(|';JHle)ncy Power upzdI:on\:v)er Scaling Com){)egsate 1g SAR | 1g SAR T\llgt
(dB m) Factor Factor (Wikg) (Wikg) ’
Ant0 | Antl | Ant0& Ant1l
Rear 0 2437.0 |16.41 ] 16.41 16.50 1.021 1.050 0.377 0.404 #3
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16.2

WLAN 5.3 (lz Body SAR Test Results

802.11ac(VHT-80) Ant 0

Measured
. Frequency | Conducted Max. Tune- | power | Duty Cycle | Measured Scaled
Poilth}l-on Dl(snt]a:Tr]])ce W Power up Power | scaling |Compensate] 1g SAR 19 SAR F|:1|gt
) (dB m) (dB m) Factor Factor (W/kg) (W/kg) ’
Rear 0 5290.0 14.38 14.50 1.028 1.092 0.555 0.623 #4
802.11ac(VHT-80) Ant 1
Measured
PoFTsLth-iron Dl(snge;:)ce - Power up Power | scaling [Compensate] 1g SAR 19 SAR i:gt
) g (dB m) Factor Factor (Wikg) (Wikg) :
Rear 0 5290.0 14.28 14.50 1.052 1.092 0.812 0.933 #5
Repeated(See Section 17)
Rear 0 | 5290.0 [ 1428 | 1450 | 1.052 [ 1.092 | 0777 | 0.892 |
802.11ac(VHT-40) MIMO
Measured Max. Tune-
. Conducted : Power | Duty Cycle | Measured | Scaled
Frequenc Power ¥ &Y
PoEsLth-iron Dl(sr;?)ce qMH Y Power = e Scaling | Compensate | 1g SAR | 1g SAR F,::gt
.3 (dB m) (dB m) Factor |  Factor Wikg) | (Wikg) :
Ant O Ant 1 Ant0 & Ant 1
Rear 0 5270.0 | 1442 | 14.42 14.50 1.019 1.103 0.790 0.887 #6
Rear 0 5310.0 | 13.52 | 13.62 13.75 1.054 1.103 0.524 0.609
16.3 WLAN 5.6 (fz Body SAR Test Results
802.11ac(VHT-80) Ant 0
Measured
. Frequency | Conducted Max. Tune-|  power |Duty Cycle | Measured | Scaled
PoIEs'}J’[iTon Dl(sr;e:rr:)ce - Power up Power Scaling [Compensat| 1g SAR 19 SAR i:gt
3 (dB m) (dB m) Factor e Factor (W/kg) (W/kg) ’
Rear 0 5690.0 14.28 14.50 1.052 1.092 0.706 0.811 #7
Rear 0 5610.0 14.25 14.50 1.059 1.092 0.679 0.785
Rear 0 5530.0 14.18 14.50 1.076 1.092 0.562 0.660
802.11ac(VHT-80) Ant 1
Measured
. Frequency | Conducted Max. Tune-|  power |Duty Cycle | Measured | Scaled
PoIEs'}Jt-iron Dl(sr;e:rr:)ce - Power up Power | scaling |Compensat| 1g SAR 19 SAR Pngt
3 (dB m) (dB m) Factor | e Factor (W/kg) (W/kg) :
Rear 0 5690.0 14.28 14.50 1.052 1.092 0.784 0.900 #8
Rear 0 5610.0 14.23 14.50 1.064 1.092 0.729 0.847
Rear 0 5530.0 14.15 14.50 1.084 1.092 0.695 0.822
802.11ac(VHT-80) MIMO
Measured Max. Tune-
. Conducted ' Power | Duty Cycle |Measured | Scaled
Frequenc up Power y Ly
PoEslth-iron D'(Sntf:;])ce qMHz Y Power de Scaling [Compensate| 1g SAR | 1g SAR i:gt
(i) (dB m) o Factor | Factor (Wikg) | (Wikg) :
Ant O Ant 1 Ant0 & Ant 1
Rear 0 5610.0 |[14.32 | 14.31 14.50 1.045 1.206 0.810 1.021
Rear 0 5690.0 |14.22 | 14.21 14.50 1.069 1.206 0.750 0.967
Rear 0 5530.0 |10.72 | 10.81 11.00 1.067 1.206 0.316 0.407
Repeated(See Section 17)
Rear | 0 [ 56100 [1432]1431] 1450 [1.045] 1206 | 0.813 | 1.025 | #9
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16.4 WLAN 5.8 (iz Body SAR Test Results
802.11ac(VHT-80) Ant 0
Measured
. Frequency| Conducted |M3%-Tune€-| power | Duty Cycle | Measured |  Scaled
PoEsLth-iron Dl(snt]a:rr:)ce - Power up Power | scaling [Compensate| 1 g SAR 19 SAR I;Igt
o (dB m) (dB m) Factor Factor (W/kg) (W/kg) ’
Rear 0 5775.0 14.48 14.50 1.005 1.092 0.870 0.954 #10
Repeated(See Section 17)
Rear | 0 | 5775.0 | 14.48 | 1450 [ 1.005 ] 1.092 | 0860 | 0943 |
802.11ac(VHT-80) Ant 1
Measured
. Max. Tune-| power | Duty Cycle |Measured | Scaled
PoE‘Lth-iron Dl(sr;?)ce Freq':lﬂzency Colglgvl;gtred up Power | scaling Com)p/)er?sate 19 SAR 19 SAR I,D\llgt
) (dB m) (dB m) Factor Factor (W/kg) (W/kg) ’
Rear 0 5775.0 14.38 14.50 1.028 1.092 0.661 0.742 #11
802.11ac(VHT-40) MIMO
Measured Max. Tune-
. Conducted : P Duty Cycle |M d| Scaled
Frequenc up Power ower uty Cycle | Measure cale
PoFTsli{iron D'(Sr;?]':;e qMHz y Power de Scaling |[Compensate| 1g SAR | 1g SAR ';llgt
L) (dB m) (dB m) Factor | Factor Wikg) | (Wikg) :
Ant 0 Ant 1 Ant0& Ant 1
Rear 0 5795.0 | 1442 | 14.42 14.50 1.019 1.103 0.443 0.498 #12
16.5 Bluetooth Body SAR Test Results
BDR _DH5 Ant1
Measured
: Frequency | Conducted Max. Tune-| power | Duty Cycle | Measured | Scaled
=07 DISEEE up Power | scaling | Compensate| 1 g SAR 1g SAR Pl
Position (mm) (Miz) Power F F Wik Wik No.
(dB m) (dB m) actor actor (W/kg) (W/kg)
Rear 0 2 480.0 10.02 11.00 1.253 1.295 0.187 0.304 #13
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General Notes:

1.

o g~ wDN

The test data reported are the worst-case SAR values according to test procedures specified in FCC

KDB Publication 447498 D01v06.

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

Battery is fully charged for all readings and the standard batteries are the only options.

Liquid tissue depth was at least 15 cm.

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

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.

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D01v06.

WLAN & Bluetooth Notes:

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for 2.46t WIFI
operations, the highest measured maximum output power channel for DSSS was selected for SAR
measurement. SAR for OFDM modes (2.461z 802.11g/n) was not required due to the maximum allowed
powers and the highest reported DSSS SAR.

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for 56H 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.

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.

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.

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.

When the specified maximum output power is the same for both UNIlI Band1 and UNIl Band 2A, begins
SAR measurement in UNII band 2A; and if the highest reported SAR for UNIl band 2Ais < 1.2W/kg, SAR
is not required for UNII band1 > 1.2W/kg, both bands should be tested independently for SAR.

When the highest reported SAR for the initial test configuration (when applicable, include subsequent
highest output channels), according to the initial test position or fixed exposure requirements, is adjusted
by the ratio of the subsequent test configuration to the initial test configuration specified maximum output
power and the adjusted SAR is < 1.2 W/Kg, SAR is not required for that subsequent test configuration.
WLAN & Bluetooth transmission was verified using a spectrum analyzer.
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17. SAR Measurement Variabilit

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

2) When the original highest measured SAR is 2 0.80 W/kg, the measurement was
repeated once.

3) A second repeated measurement was performed 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 Ilimit).

4) 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.

Separation Measured Repeated
Band Fre%:sncy PoEslthiTon Distance 19 SAR 1g SAR Ratio
(mm) (W/kg) (W/kg)
WLAN 2.4 GHz_Ant.0 24120 Rear 0 0.879 0.858 1.02
WLAN 2.4 GHz_Ant.1 24120 Rear 0 0.907 0.917 1.01
WLAN 5.3 GHz_Ant.1 5290.0 Rear 0 0.812 0.777 1.05
WLAN 5.6 GHz_ MIMO 5610.0 Rear 0 0.810 0.813 1.00
WLAN 5.8 GHz_Ant.0 5775.0 Rear 0 0.870 0.860 1.01
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18. Simultaneous Transmission

18.1 Simultaneous Transmission Configurations

No Scenario Operation
1 WLAN 2.4 Gz Ant O + Bluetooth Ant 1 Yes

2 WLAN 5 GHz Ant O + Bluetooth Ant 1 Yes

3 WLAN 5 GHz MIMO + Bluetooth Ant 1 Yes

4 WLAN 5 GHz Ant 1 + Bluetooth Ant 1 Yes

5 WLAN 5 GHz + WLAN 2.4 GHz

Notes
- It does not to transmit simultaneously the Bluetooth and WLAN.
- ltis to use the Bluetooth and WLAN same antenna path.

18.2 Simultaneous Transmission Analysis

Notebook Body SAR Simultaneous Transmission

Scaled Scaled
Band POESlthiTon 19 SAR 1g SAR z :V\%EA)R SPLSR
Ant.0 (W/kg) Ant.1 (W/kg) 9
WLAN 2.4 Giz AntO + Rear 0.921 0.304 1.225 2SAR<1.6,
Bluetooth Ant 1 Not required
WLAN'S Gz Ant 0 + Rear 0.954 0.304 1.258 2SAR<L.6,
Bluetooth Ant 1 Not required
WLAN 5 Gz MIMO + Rear 1.025 0.304 1.329 2SAR<L.6,
Bluetooth Ant 1 Not required
WLAN 5 GHz Ant 1 + SSAR<L.6,
Bluetooth Ant 1 Rea 0.933 0.304 1.237 | Not required

Notes

- Simultaneous transmission SAR test exclusion considerations
Simultaneous transmission SAR test exclusion is determined for each operating
configuration and exposure condition according to the reported standalone SAR of each
applicable simultaneously transmitting antenna. When the sum of 1-g or 10-g SAR of all
simultaneously transmitting antennas in an operating mode and exposure condition
combination is within the SAR limit, SAR test exclusion applies to that simultaneous
transmission configuration. Per KDB Publication 447498 D0O1v06.

- When the sum of SAR1g of all simultaneously transmitting antennas in an operating mode
and exposure condition combination is within the SAR limit (SAR1g 1.6 W/kg), the SPLSR
procedures is not required. When the sum of SAR1g is greater than the SAR limit (SAR1g
1.6 W/kg), SAR test exclusion is determined by the SPLSR.
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19. Test System Verification Results

Date: 7/9/2019
Test Laboratory: KCTL Inc.
File Name: 2450 MHz Verification luput Power 250 mW 2019-07-09.da52:0

DUT: Dipole 2450 MHz D2450V2, Type: D2450V2, Serial: D2450V2 - SN:895

Communication System: UID 0, CW (0); Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; 6 = 1.829 S/m; &= 39.473; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(7.2, 7.2, 7.2) @ 2450 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Left ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA;
Serial: 2097

o Measurement SW: DASY52, Version 52.10 (2);

System Performance Check (without Area Scan)/2450 MHz Verification Input Power 250 mW
2019-07-09/Area Scan (81x111x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 22.9 W/kg

System Performance Check (without Area Scan)/2450 MHz Verification Input Power 250 mW
2019-07-09/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 111.8 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 12.7 WIkg; SAR(10 g) =5.76 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 21.8 W/kg

dB

l 0
' '4.76

i -9.52

-14.29 W ‘

-19.05

-23.81

0dB = 21.8 W/kg = 13.38 dBW/kg
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Date: 7/10/2019

Test Laboratory: KCTL Inc.
File Name: 5300 MHz Verification luput Power 100 mW 2019-07-10.da52:0

DUT: Dipole D5GHzV2, Type: D5GHzV2, Serial: D5GHzV2 - SN:1134

Communication System: UID 0, CW (0); Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5300 MHz; ¢ = 4.705 S/m; & = 35.346; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.84, 4.84, 4.84) @ 5300 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

e Measurement SW: DASY52, Version 52.10 (2);

System Performance Check (without Area Scan)/5300 MHz Verification Input Power 100 mW
2019-07-10/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 21.3 W/kg

System Performance Check (without Area Scan)/5300 MHz Verification Input Power 100 mW
2019-07-10/Zoom Scan (9x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.74 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 37.8 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.28 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 21.6 W/kg

-8.78
-17.57
-26.35

-35.14

-43.92

0 dB =21.6 W/kg = 13.34 dBBW/kg
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Date: 7/11/2019

Test Laboratory: KCTL Inc.
File Name: 5600 MHz Verification luput Power 100 mW 2019-07-11.da52:0

DUT: Dipole D5GHzV2, Type: D5GHzV2, Serial: D5GHzV2 - SN:1134

Communication System: UID 0, CW (0); Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; ¢ = 5.083 S/m; & = 35.273; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.53, 4.53, 4.53) @ 5600 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

e Measurement SW: DASY52, Version 52.10 (2);

System Performance Check (without Area Scan)/5600 MHz Verification Input Power 100 mW
2019-07-11/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 22.9 W/kg

System Performance Check (without Area Scan)/5600 MHz Verification Input Power 100 mW
2019-07-11/Zoom Scan (9x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.51 VV/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 41.0 W/kg

SAR(1 g) =8.19 W/kg; SAR(10 g) = 2.3 W/kg

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

-7.58
-15.16
-22.75

-30.33

-37.91

0 dB = 22.2 W/kg = 13.46 dBW/kg
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Date: 7/12/2019

Test Laboratory: KCTL Inc.
File Name: 5800 MHz Verification luput Power 100 mW 2019-07-12.da52:0

DUT: Dipole D5GHzV2, Type: D5GHzV2, Serial: D5GHzV2 - SN:1134

Communication System: UID 0, CW (0); Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; ¢ = 5.264 S/m; & = 36.097; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.66, 4.66, 4.66) @ 5800 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

e Measurement SW: DASY52, Version 52.10 (2);

System Performance Check (without Area Scan)/5800 MHz Verification Input Power 100 mW
2019-07-12/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 23.5 W/kg

System Performance Check (without Area Scan)/5800 MHz Verification Input Power 100 mW
2019-07-12/Zoom Scan (9x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.18 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 43.4 W/kg

SAR(1 g) = 8.47 W/kg; SAR(10 g) = 2.4 W/kg

Maximum value of SAR (measured) = 23.1 W/kg

-7.34
-14.68
-22.02

-29.36

-36.70

0 dB =23.1 W/kg = 13.64 dBW/kg

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/1


http://www.kctl.co.kr/
file:///C:/Users/Public/Documents/DASY52/Test/7%20Month/1.%20XE310XBA(Joan-11)/4.%20190712(5.8G)/5800%20MHz%20Verification%20Iuput%20Power%20100%20mW%202019-07-12.da52:0

KCTL Inc. _
65. Si Report No.:
, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR19-SPF0016
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (35) of (95)

www.kctl.co.kr

20. Test Results
#1

Date: 7/9/2019

Test Laboratory: KCTL Inc.
File Name: 2.802.11b CH1 Ant.0 Rear 0mm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 2.4GWLAN (0); Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f=2412 MHz; 6 = 1.789 S/m; &= 39.621; p = 1000 kg/rn3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(7.2, 7.2, 7.2) @ 2412 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Left_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2097

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11b_CH1_Ant.0_Rear_0 mm/Area Scan (71x101x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 2.02 W/kg

Configuration/802.11b_CH1_Ant.0_Rear_0 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 29.79 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 2.20 W/kg

SAR(1 g) = 0.879 W/kg; SAR(10 g) = 0.392 W/kg

Maximum value of SAR (measured) = 1.59 W/kg

Wikg
2.020

1.617

1.214

0.810

0.407

0.00387
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#2

Date: 7/9/2019

Test Laboratory: KCTL Inc.
File Name: 8.802.11b CH1 Ant.1 Re-Rear Omm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 2.4GWLAN (0); Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; 6 = 1.789 S/m; & = 39.621; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(7.2, 7.2, 7.2) @ 2412 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Left ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA;
Serial: 2097

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11b_CH1_Ant.1_Re-Rear_0 mm/Area Scan (71x101x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.41 W/kg

Configuration/802.11b_CH1_Ant.1_Re-Rear_0 mm/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 21.47 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.28 W/kg

SAR(1 g) = 0.917 W/kg; SAR(10 g) = 0.374 W/kg

Maximum value of SAR (measured) = 2.19 W/kg

-4.91

-9.82

-14.74

-19.65

0 dB =2.19 Wkg = 3.40 dBW/kg
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#3
Date: 7/9/2019

Test Laboratory: KCTL Inc.
File Name: 9.802.11n HT20 CH6 MIMO Rear 0mm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 2.4GWLAN (0); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.816 S/m; & = 39.521; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(7.2, 7.2, 7.2) @ 2437 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Left ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA;
Serial: 2097

e Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11n_HT20_CH6_MIMO_Rear_0 mm/Area Scan (51x191x1): Interpolated
grid: dx=1.200 mm, dy=1.200 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.870 W/kg

Configuration/802.11n_HT20_CH6_MIMO_Rear_0 mm/Zoom Scan (7x7x7)/Cube 0O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 16.08 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.377 W/kg; SAR(10 g) = 0.172 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.710 W/kg

Wikg
0.710

0.570
0.429
0.289

0.148

0.00777
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#4

Date: 7/10/2019
Test Laboratory: KCTL Inc.
File Name: 1.802.11ac80 CH58 Ant.0 Rear Omm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91Z2M600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5290 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5290 MHz; 6 = 4.697 S/m; & = 35.36; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.84, 4.84, 4.84) @ 5290 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80_CH.58 Ant.0_Rear 0 mm/Area Scan (81x121x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.55 W/kg

Configuration/802.11ac80_CH.58 Ant.0_Rear_0 mm/Zoom Scan (9x9x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 2.964 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 2.79 W/kg

SAR(1 g) = 0.555 W/kg; SAR(10 g) = 0.198 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.46 W/kg

Wikg
1.460

1174

0.8838

0.601

0.315

0.029
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#5

Date: 7/10/2019
Test Laboratory: KCTL Inc.
File Name: 2.802.11ac80 CH58 Ant.1 Rear Omm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5290 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5290 MHz; 6 = 4.697 S/m; & = 35.36; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

o Probe: EX3DV4 - SN3879;ConvF(4.84, 4.84, 4.84) @ 5290 MHz; Calibrated: 3/27/2019

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

o Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

o Phantom: Front_Right_ELI V8.0 (20deg probe tilt)_20190321; Type: QD OVA 004 AA,
Serial: 2098

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80_CH.58 Ant.1_Rear 0 mm/Area Scan (81x121x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.96 W/kg

Configuration/802.11ac80_CH.58 Ant.1_Rear_0 mm/Zoom Scan (9x10x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 13.71 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 4.65 W/kg

SAR(1 g) = 0.812 W/kg; SAR(10 g) = 0.269 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 2.06 W/kg

Wikq
1.962

1571

1.180

0.789

n.399

D.00807

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/1


http://www.kctl.co.kr/
file:///C:/Users/Public/Documents/DASY52/Test/7%20Month/1.%20XE310XBA(Joan-11)/2.%20190710(5.3G)/1.WLAN%205.3G/2.802.11ac80%20CH58_Ant.1_Rear_0mm.da53:0

KCTL Inc. _
65. Si Report No.:
, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR19-SPF0016
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (40) of (95)

www.kctl.co.kr

#6
Date: 7/10/2019

Test Laboratory: KCTL Inc.
File Name: 4.802.11ac40 CH54 MIMO_ Rear Omm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; 6 = 4.68 S/m; & = 35.402; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.84, 4.84, 4.84) @ 5270 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac40_CH54 MIMO_Rear_0 mm/Area Scan (81x241x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 2.10 W/kg

Configuration/802.11ac40_CH54_MIMO_Rear_0 mm/Zoom Scan (9x9x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 12.63 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 4.05 W/kg

SAR(1 g) = 0.790 W/kg; SAR(10 g) = 0.360 W/kg

Maximum value of SAR (measured) = 1.94 W/kg

Wekg
2.100

1.699
1.298
0.896

0.495

0.094
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#7

Date: 7/11/2019
Test Laboratory: KCTL Inc.
File Name: 3.802.11ac80 CH138 Ant.0 Rear Omm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5690 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5690 MHz; 6 = 5.175 S/m; &= 35.131; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.53, 4.53, 4.53) @ 5690 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80_CH138 Ant.0_Rear_0 mm/Area Scan (81x121x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.85 W/kg

Configuration/802.11ac80_CH138 Ant.0_Rear_0 mm/Zoom Scan (9x9x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 16.90 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 5.35 W/kg

SAR(1 g) =0.706 W/kg; SAR(10 g) =0.219 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 2.26 W/kg

Wikg
2.256

1.807

1.358

0.909

0.460

0.011
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#8

Date: 7/11/2019
Test Laboratory: KCTL Inc.
File Name: 6.802.11ac80 CH138 Ant.1 Rear Omm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5690 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5690 MHz; 6 = 5.175 S/m; & = 35.131; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.53, 4.53, 4.53) @ 5690 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80_CH138 Ant.1 Rear 0 mm/Area Scan (81x121x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 2.12 W/kg

Configuration/802.11ac80_CH138 Ant.1 _Rear 0 mm/Zoom Scan (9x9x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 15.70 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 5.26 W/kg

SAR(1 g) = 0.784 W/kg; SAR(10 g) = 0.218 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 2.30 W/kg

Wikg
2.300

1.843

1.387

0.930

D.473

0.016
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#9
Date: 7/11/2019

Test Laboratory: KCTL Inc.
File Name: 8.802.11ac80 CH122 MIMO Re-Rear Omm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: LAGE91ZM600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5610 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f= 5610 MHz; ¢ = 5.092 S/m; & = 35.257; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.53, 4.53, 4.53) @ 5610 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

e Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80_CH122 MIMO_Re-Rear_0 mm/Area Scan (81x241x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 2.30 W/kg

Configuration/802.11ac80_CH122 MIMO_Re-Rear_0 mm/Zoom Scan (9x10x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 14.04 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 5.07 W/kg

SAR(1 g) = 0.813 W/kg; SAR(10 g) = 0.279 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 2.18 W/kg

Wikg
2.000

1.608
1.215
0.823

0.431

0.038
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#10
Date: 7/12/2019

Test Laboratory: KCTL Inc.
File Name: 1.802.11ac80 CH155 Ant.0 Rear 0mm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 6 = 5.242 S/m; & = 36.149; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(4.66, 4.66, 4.66) @ 5775 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Right_ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA,
Serial: 2098

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80_CH155_Ant.0_Rear_0 mm/Area Scan (81x121x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.98 W/kg

Configuration/802.11ac80_CH155 Ant.0_Rear_0 mm/Zoom Scan (9x9x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 17.44 VV/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 6.75 W/kg

SAR(1 g) = 0.870 W/kg; SAR(10 g) = 0.240 W/kg

Maximum value of SAR (measured) = 2.87 W/kg

dB
0

-4.90

-9.79

-14.69

-19.58

24.48

0dB =287 Wkg=458dBW/kg
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Test
File

Date: 7/12/2019

Laboratory: KCTL Inc.
Name: 2.802.11ac80 CH155 Ant.1 Rear Omm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: LAGE91ZM600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5775 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5775 MHz; ¢ = 5.242 S/m; & = 36.149; p = 1000 kg/m®
Phantom section: Flat Section
DASYS5 Configuration:
e Probe: EX3DV4 - SN3879;ConvF(4.66, 4.66, 4.66) @ 5775 MHz; Calibrated: 3/27/2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1567; Calibrated: 2/5/2019
e Phantom: Front_Right ELI V8.0 (20deg probe tilt) 20190321; Type: QD OVA 004 AA;

Serial: 2098
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80_CH155 Ant.1 Rear_0 mm/Area Scan (81x121x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Max

imum value of SAR (interpolated) = 1.85 W/kg

Configuration/802.11ac80_CH155 Ant.1_Rear_0 mm/Zoom Scan (9x10x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Refe

rence Value = 12.92 VV/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 7.32 W/kg
SAR(1 g) = 0.661 W/kg; SAR(10 g) = 0.178 W/kg

Max

Wikg
2130

= 1.282

1.706

0.859

0.435

0.011

imum value of SAR (measured) = 2.13 W/kg
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#12

Date: 7/12/2019
Test Laboratory: KCTL Inc.
File Name: 4.802.11ac40 CH159 MIMO Rear 0mm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, 5GWLAN (0); Frequency: 5795 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5795 MHz; 6 = 5.262 S/m; & = 36.105; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

o Probe: EX3DV4 - SN3879;ConvF(4.66, 4.66, 4.66) @ 5795 MHz; Calibrated: 3/27/2019

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

o Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

o Phantom: Front_Right_ELI V8.0 (20deg probe tilt)_20190321; Type: QD OVA 004 AA,
Serial: 2098

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac40_CH159 MIMO_Rear_0 mm/Area Scan (81x241x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.16 W/kg

Configuration/802.11ac40_CH159 MIMO_Rear_0 mm/Zoom Scan (9x10x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 12.47 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 3.49 W/kg

SAR(1 g) = 0.443 W/kg; SAR(10 g) = 0.168 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.30 W/kg

Wikg
1.300

1.051
0.502
0.553

0.304

0.055
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#13
Date: 7/9/2019

Test Laboratory: KCTL Inc.
File Name: 1.Bluetooth GFSK DH5 CH78 Rear 0 mm.da53:0

DUT: XE310XBA, Type: Notebook, Serial: 1AGE91ZM600134H

Communication System: UID 0, Bluetooth (0); Frequency: 2480 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2480 MHz; ¢ = 1.862 S/m; & = 39.355; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3879;ConvF(7.2, 7.2, 7.2) @ 2480 MHz; Calibrated: 3/27/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2/5/2019

Phantom: Front_Left_ELI V8.0 (20deg probe tilt)_20190321; Type: QD OVA 004 AA;
Serial: 2097

o Measurement SW: DASY52, Version 52.10 (2);

Configuration/Bluetooth_ GFSK_DH5 CH78_Rear 0 mm/Area Scan (51x191x1): Interpolated
grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.248 W/kg

Configuration/Bluetooth_ GFSK_DH5_CH78_Rear 0 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 10.74 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.659 W/kg

SAR(1 g) = 0.187 W/kg; SAR(10 g) = 0.072 W/kg

Maximum value of SAR (measured) = 0.440 W/kg

Wikg
0.440

0.353
0.266
0.180

0.093

0.00584
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Appendix A. Calibration certificate
Appendix A.1 Probe Calibration certificate

Calibration Laboratory of

2 § Schweizerischer Kalibriardienst
Schmid & Partner ¢ Service sulsse ddtalonnage

Engineering AG g Servisio svizzaro o taratur
Zeughausstrasse 43, B004 Zurich, Switzerdand

Swiss Caliyration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Servica s one of the signataries to the EA
Multilatersl Agroement for the recognition of calibration certificates

KES (Dymstec)

CALIBRATION CERTIFICATE

SCs 0108

Accraditation No.:

Cient

Cartificats No: EX3-3879 Mar19

Obyect

EX30V4 - SN:3879

Calbration proceckrel(s)

QA CAL-01.v9, QA CAL-12,v9, QA CAL-14.v5, QA CAL-23.v5,
QA CAL-254T

Calibration procedure for dosimetric E-field probes

Calibration date

March 27,2019

Ths calrabion cartificats documents the ruceabiity to natkinal standards, wivch realze the physicsl units of maasurements (SlI)
The messurements and he uncortaintins with confidencs probabiity are green an 1he folicanng pagss and ure part of the cortificate

Al callranions Néve been conducied in the closed abaratary feciMy. ervironment tempernture {22 & 3)"

Calbration Equipment used (METE arilicsl for calbration)

C and numidity < T0%

Primary Stancerds D Cal Dute {Cantificats No ) Scneduled Calbration
Power metar NRE SN 104778 1 04-Ape-18 {No. 217-02072/02673) Agr19
| Power sensor NRP.ZS1 SN l(lﬂ‘;‘l 04 Apr-18 {Na. 217 ! Age-18
| Power sansor NRF-Z81 5 3 | Age-1d
Refeconce 20 dB Atlenuator O4-Apr-18 (No 2‘7»02;"32' Ape-19 ]
DAES | 19.-00c-18 (No DAEA-560_Dec18) Dec.18 :
Relerence Probe ES30V2 SN: 3013 31.Dec-14 (No. ES3.201 1»!5:';‘ Dac-18
_Secendary Standards L D | Crack Dste (n house) Schacuiad Check
Power meter E44198 SN GB41293874 06-Apr-16 (In nouse check Jun-18) In house check: Jun-20 —3if
Powsr gensor E4412A - '-’-Y“.W’EIB-’ | D6-Apr 16 (n house check Jun-18) In house check: Jun-20
Power sensor E44 z 08-Apr-18 (i house check Jun-18) | In house ch ]
| RF germrator HP 86480 : SA: LIS3642U01 700 7.",4-‘\159_-‘; {in houss check Jun- 18} I Poxine ¢ h(«,- Jun-20
Network Analyzer EBIS8A SN US41080477 31-Mar-14 (I house check Oct-18) Oct-10

In house check: Oct-

f

Function Signalure
Caiibrated by Jton Kastrati Laboraty Tachnican ‘ (/(2_’_,_,__
Approved by Xatja Pokovic Technical Managec |

Name

| This calbration certiticate shal not be reproduced axcept 0 Uk without witlen aggvovsl of the laboratory

Centificate No: EX3-3879 Mar1§

Issued. March 28, 2018
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Calibration Laboratory of

_— sacher Kalibrieed

Schmid & Partner (s: Service suisse detalonnaga
Engineering AG g Servisio svizzaro di taratura

Zoughaussirassa 43, 8004 Zurich, Switzertarnd Swiss Calibeation Service

Accradited by the Swas Accroditation Sarvice (SAS) Accreditation No.; SCS 0108

The Swiss Accroditation Seevice is one of the signatories to the EA

M | Agr for the gnition of callbration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in froe space

ConvF sansitivity in TSL / NORMx.y.z

DCP diode compression point

CF cresi factor (1/duty_cycle) of the RF signal

A.B,C.D modulation dependent linearization parameters

Poiarization ¢ ¢ rotation around probe axis

Polarization § 3 rotation around an axis that Is in the plane normal to probe axis {at measurement center),

e, & =0is normal to probe axis
Connector Angle information used in DASY systern to align probe sensar X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) 1EC 62208-1, ", *Measurement procadure for the assessmont of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear {frequency range of 300 MHz to 6 GHz)", July 2016

¢) 1EC 62208-2, "Procedwre 10 determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to B GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

*  NORMxyz: Assessed for E-field polanzation 8 =0 (f < 900 MHz in TEM-celi; | > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, |.e., Ihe uncertainties of NORMx.y,z does not affect the E--field
uncertainty inside TSL {see below ConvF),

= NORM(f)x.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization Is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of CanvF.

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

* PAR:PAR is the Peak to Average Ratio thal is not calibrated but determined based on the signal
characterislics

s Axy.z Bxyz Cxyz Dxyz VRxyz A B, C, D are numencal linearization parameters assessed basad on
the data of power sweep for specific modulation signal, The parameters do not depend on fraquency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperaturs Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy closs to the boundary. The sensitivity in TSL corresponds
to NORMx.y.z * CanvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz

¢ Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

«  Sensor Offset: The sensoe offset correspends to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

* Connector Angle: The angie is assessed using the information gained by determining the NORMx {no
uncertainty required),
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EX3DV4 - SN:387S March 27, 2018
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3879

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (pVI(Vim))* 0.29 0.41 0.39 +101%
DCP (mV)™ 102.3 102.3 100.3
Calibration Results for Modulation Response
‘U0 | Communication System Name A B c D VR Max Max
dB | dBuV a8 mv dev Unc®
(k=2)
0 cW X | 000 0.00 1.00 D00 | 1788 [ 235% | 247 %
Y | 000 0.00 1.00 197.5
Z | 000 0.00 1 185.0 g
10352- | Pulse Wavetorm (20002, 10%) X | 177 | 8115 | 938 | 1000 | 800 | =27% | x956%
AAA Y | 15.00 | 8B.38 | 2063 €0.0
Z | 1500 | 86.30 | 19.70 800 |
10353- Puls# Wavaform {2008z, 20%) X | 179 | 6400 | 916 599 800 | £156% | t96%
AAA Y | 1500 | 8951 | 1901 80,0
Z | 1500 | 8683 | 1849 80.0
10354 Pulse Wavalomm (200Hz, 40%) X 0.78 6121 | 821 398 95.0 +10% | 296%
AAA Y | 1500 | 9181 | 19560 95.0
- ‘ » 12| 1500 | 8613 | 1637 | 950 |
10355- | Pulse Waveform (200Hz, 60%) X | 039 | 6000 | 403 222 | 1200 | +12% | 296%
AAA Y | 1500 | #9822 | 2163 1200 |
o Z | 432 | 7500 4 1325 | 120.0 i
10387- | QPSK Wavatorm, 1 MHz X | 044 | E0.00 21 17000 | 1500 | +39% | 286 %
AAA Y| 073 | 6226 | 8713 |_1500
2] 05 | 8000 | 720 | | 1500
10388- | QPSK Waveform, 10 MHz X | 197 | 67.70 | 1541 | 000 | 1500 | +1.1% | =06 %
AAA ¥ | 225 | 6834 | 1564 |_1500_|
Z | 204 | 6725 | 152 150.0
10396- 64-QAM Wavelorm, 100 kiz X | 271 | 6885 | 1772 | 3501 1500 | t09% | 06 %
AAA Y | 327 | 7178 | 1918 150.0
Z | 3314 | 7086 | 1896 150.0
10389- | B4-QAM Wavaform, 40 MHz X | 330 | 8685 | 1563 | 000 | 1500 | t27% | +96%
AAA Y | 351 | 67.23 | 15487 1500 |
) Z | 35 | 6733 | 1585 150.0
10414 | WLAN CCOF, 64-QAM, 40MHz X | 477 | 6614 | 1585 | 000 | 1500 | 249% | 96 %
AAA Y | 488 | 8565 | 1557 150.0
Z | 491 | 8596 | 1576 150.0

Note: For detaiis on UID parameters see Appendix

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

* Tha uncenainties of Norm X.¥.Z do not affect the E7field uncertainty inside T5L. (ses Page 5)
" Numerical kneanzation paramaler uncenainty not required

' Uncenainty is determined using $he maoc deveaton from brsar ¢ pplying guiar distrivution and is expressed for the squars of the
fiold value
Cerificate No: EX3-3879_Mart9 Page 3 of 19
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EX3DV4- SN:3879 March 27, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3879
Sensor Model Parameters o o _
c1 c2 a T T2 T3 T4 T5 76
fF fF v ms.V™? | ms.V" ms e v
X 352 | 27061 | 37.49 816 190 | 501 | 0.0 058 | 1.01
| Y | 466 | 34745 | 3544 | 1401 | 062 | 506 1.51 031 | 103
z 454 | 35086 | 3769 | 14.45 100|507 0.00 063 | 101
Other Probe Parameters
[ Sensor Arrangement Triangular |
| Connector Angie () 52
| Mechanical Surface Detection Mode enabled
[ Optical Surface Detection Mode disabled
| Probe Overall Length ' 337 mm
mﬁr}eler 10 mm
Tip Length - S mm
frip Drameter 2.5 mm
| Probe Tip fo Sensor X Calibration Point  1mm |
" Probe Tip to Sensor Y Calibration Point ) [ T 1mm |
Probe Tip to Sensor Z Calibration Point 1 mm |
["Recommended Measurement Distance from Surface 14 mm
Certificate No: EX3-3879_Mar19 Page 4 of 18
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3879

March 27, 2019

Calibration Parameter Determined in Head Tissue Simulating Media

’ . Relative Conduci!;vﬁ; i . 7 Unc '

| f(MHz) " | Parmittivity” | (S/m) ConvFX | ConvFY ConvFZ | Alpha (mm)  (k=2) |
450 435 0.87 10.22 10.22 10.22 0.10 1.20 +13.3%

835 415 0.80 ‘ 9.36 9.35 9.36 042 0.99 +12.0%
900 | 415 0.97 9.30 9.30 9.30 050 | 087 £120%
1750 40.1 1.37 8.41 8.41 8.41 0.37 0.80 $12.0%
1900 40.0 1.40 7.99 7.99 7.99 039 | 080 £120%
1950 40.0 1.40 7.67 7.67 7.87 0.38 080 | £120%

| 2450 30.2 1.80 7.20 7.20 7.20 0.42 0.85 £120%
2600 39.0 1.96 7.07 707 | 707 0.40 0.85 £120%
5200 36.0 466 | 489 4,99 489 | 040 1.80 £13.1%
5300 359 4.76 4.84 4.84 4.84 0.40 180 | +131% |
5500 356 4.96 4.74 4.74 474 | 040 1.80 £131%
5600 355 5.07 453 453 4.53 040 | 180 | +131%
5800 35.3 5.27 4.66 4,66 4.66 0.40 1.80 ‘ $13.1 ﬂ

" Fraquency velidity above 300 MHz of + 100 MHz only applies lor DASY vd 4 and higher (see Page 7), #lse & & restricied to 4 50 MMz The
unceriainty ts the RSS of Ihe Com uncertainty at calibration freguancy and tha uncertsnty for the ndicated frequoency band. Frecusncy validey
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for Com assessments at 30, 64, 128, 150 and 220 MHz respoctively Validity of Com# ngsessed at
6 MHz i 4-8 MHz, and Comn# assessed at 13 MHR is §-19 MHz Above 5§ Gz froquancy validty can be axtended o = 110 Mz

" Al frequences below 3 GMz. the valdty of 15sue pavamalsrs (c and ) can be relaxed to + 10% I kgud compensation formeda = applad to
measired SAR values, Al fraquances shove 3 Gz, the valaity of Bssue paramedars (x and o) = restrcied 1o £ 5%. Tha unceriainty & tw RSS of
the ConwF uncertainty for indiceted target ssus parametens.

" AiphaDepth are determinad during calbeation. SPEAG wamants thal (e remaning deviabon due fo e boundary eflect after compensation is
ahways jess than + 1% for FeQuencies bsiow 3 GHz and boiow £ 2% for frequancies between 3-6 Gi4z ot any distance larger than hall (he probs Ly

dameter from the boundary
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EX30V4- SN3870

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

Uncertainty of Frequency Response of E-fiold: £ 6.3% (k=2)
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EX3DV4- SN:3879 March 27, 2019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30VA- SN3870

Dynamic Range f(SARcaq)
(TEM cell | fova= 1900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment

= B35 MHz WGLS RS (H_comF)

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

Denalion

<10 08 05 04 02 00 02 04

06 08 1.0
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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EX30V4- 5N:3879 March 27, 2019

Appendix: Modulation Calibration Parameters

uUiD Rev | Communication System Name Group PAR Unec
(d8) (k=2)
0 CW cwW 000 | 247%
10010__| CAA | SAR Validation (Square, 100ms, 10ms) Test 1000 | +56%
10011 CAB | UMTS-FDD (WCDMA WCDMA 2.9 +96%
10012 | CAB | IEEE 802,110 Wi 2.4 GHz (DSSS, 1 Mbps) WLAN 187 | 296%
10013 | CAB | IEEE 802.11g Wi 2 4 GHz (DSSS-OF DM, 8 Mbps) WLAN 9.46 +96 %
10021 | DAC | GSM-FDD (TDMA, GMSK) GSM 3.39 $96%
10023 | DAC | GPRS-FDD (TDMA, GMSK, TN 0) GSM 957 | £496%
10024 | DAC | GPRS-FDD (TOMA. GMSK, TN 0-1} GSM 656 | +96%
10025 | DAC | EDGE-FDD (TOMA. 8PSK, TN 0) GSM 1262 | +96%
10026 | DAC | EDGE-FDD (TOMA_BPSK, TN D-1) GSM 1. 855 | 2968%
10027 | CAC | GPRS-FDD (TOMA GMSK, TN 0-1-2) GSM 480 | 496%
10028 DAC | GPRS-FDD (TOMA, GMSK, TN 0-1-2-3) GSM 3.45 296 %
10028 | DAC | EDGE-FDD (TDMA. 8PSK, TN 0-1-2} GSM 778 | $96%
10030 CAA | |EEE 802.15.1 Bluslooth (GFSK, DH1) Bluatooth . 530 298 %
10031 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH3) Bluetooth | 187 | +96%
10032 | CAA | IEEE 80215 1 Blustooth (GFSK. DHS) Buetooth | 116 496 %
10033 CAA | IEEE 802 15,1 Bluotooth (P14-DQPSK, DH1} Bluetooth | 774 | 296%
10034 | CAA | IEEE B02 15.1 Bluetooth (PIM4-DOPSK, DH3} Ba h | 453 +96% |
10035 | CAA E 802.15.1 Bluetooth {PI/4-DQPSK, DH5)} Bustooth | 383 | 296%
10038 CAA | IEEE B02 15.1 Blustooth (8-DPSK, DH1) Bluetooth 6.01 +9.68%
10037 | CAA | IEEE 802.15.1 Blustooth (8-DPSK, DH3) Bluelooth 477 | 298%
10033 CAA | IEEE BD2.15.1 Bluetooth (8-DPSK. DHS5) Bluelooth 410 296%
10039 | CAB | COMA2000 (1xRTT, RC1) COMAZ000 457 £96%
10042 | CAB | 1S-54 /1S-136 FDO (TDMAJFDM, PU4-DOPSK, Halfrmo) AMPS 778 | 206%
10044 CAA | IS-9VEIATIA-S53 FDD (FDMA, S 0.00 2906 %
10048 | CAA | DECT (TDD, TDMAFDM. GFSK, Full Siot. 24) DECT 1380 | 296%
10049 | CAA | DECT (TDD, TDOMAJF! GFSK, Double Siat, 12} DECT 1079 | 296%
10056 | CAA | UMTS-TDO (TD-SCDMA, 1.28 Mcps) JD-SCOMA | 1101 | =986%
10058 | DAC | EDGE-FDO [TDMA, 8PSK, TN 0-1-2-3) GSM 652 | 206%
10059 | CAB | IEEE B02.11b 4 GHz S. 2 Mbps) WLAN 212 £9.6%
10080 | CAB | IEEE B02.11b WIFI 2.4 GHz 5.5 Mbps) WLAN 283 | 296%
1006 CAB | IEEE BOZ 11b WIFi 2.4 GHz (DSSS, 11 Mbps) WLAN 360 | 2868%
10062 CAC | IEEE BO02.11a/h WiFi & GHz (OFDM. 6 Mbps) WLAN B6B | 296%
10063 | CAC | IEEE B02.11a/h WiFi 5 GHz (OFDM. 9 Mbps) WLAN B6I | +06%
10064 | CAC | IEEE BO2.11a/h WiFi § GHz {OFDM, 12 Mbps WLAN 308 | 296%
10066 | CAC | IEEE 802.11a/h WIFi 5 GHz {OF DM, 18 Mups WLAN 300 | =86%
10066 CAC | IEEE B02.11&/h WiFi 6 GHz (OFDM, 24 Mtps WLAN 3.38 =96% |
10067 CAC | IEEE B02 11&/h WIFi 5 GHz {OFDM, 38 Mbps) WLAN 10.12 +£068%
10068 | CAC | IEEE 802.11a/h WiFi 5 GHz (OFDM. 48 Mbps) WLAN 1024 | =06%
10068 | CAC | IEEE 802 11a/h WIFi § GHz {OFDM, 54 Mtps) WLAN 1056 | 296%
10071 | CAB | IEEE 802.11p WiFi 2.4 GHz (DSSSIOFDM, 9 Mbps) WLAN 983 | 296%
10072 | CAB | |EEE 802.11g WiFi 2.4 GHz (DSSS/XOFDM, 12 | WLAN 862 | 286%
10073 CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 18 Mbos) WLAN .04 8.6 %
10074 CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM. 24 Mbps) | WLAN 10.30 296 %
10075 | CAB | IEEE 802.11g WiFi 2.4 GHz {DSSS/OFOM, 36 Mbps) | WLAN 077 | 296%
10076 | CAB | IEEE 802.11g Wi 2.4 GHz (DSSSIOFDM, 48 Mbge) WLAN 094 | :96%
10077 CAB | |IEEE 802.11g WiFi 2.4 GHz (DSSSIOFDM, 54 Mups) WLAN 1.00 £ 986 %
10081 CAB | COMA2000 (1xRTT, RC3) COMA2000 397 +896%
10082 | CAB | 1S-54/1S-136 FDD (TOMAFDM, PI4-DOPSK, Fultrale) AMPS 477 | £96%
110080 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-4) GSM 658 | £96%
10087 | CAB | UMTS-FDD (HSDPA) WCDMA 388 £96%
10088 | CAB | UMTS-FDD (HSUPA, Suttest 2) WCDMA 3198 +96%
10086 | DAC | EDGE-FDD (TOMA, BPSK, TN D-4) GSM 955 | £9.6%
10100 CAE | LTE-FDD (SC-FDMA, 100% R8, 20 MHz, QPSK) LTE-FDD 587 £ 9.6 %
10101 | CAE | LTE-FDD (SC-FDMA. 100% RS, 20 MiHz, 16-QAM) LTE-FDD 6.42 £ 9.6 %
10102 | CAE | LTE-FDO (SC-FOMA, 100% RB, 20 MHz, 64-QAM) LTE-FDD 660 | 2906%
10103 | CAG | LTE-TDO (SC-FDMA, 100% RSB, 20 MMz, OPSK) LTE-TDD 929 | 296%
10104 CAG | LTE-TDO (SC-FDMA, 100% RS, 20 MHz, 16-QAM) LTE-TDD 9.97 £96% |
10105 | CAG | LTE-TDD (SC-FDMA. 100% RS, 20 MHz, 64-QAM) LTE-TDD 1001 | £96%
10108 | CAG | LTE-FDD (SC-FDMA. 100% RSB, 10 MHz, CPSK) LTE-FDD 580 | 266%
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10109 | CAG | LTE-FDD (SC-FDMA. 100% RE, 10 MHz, 16-0AM) LTE-FDD 643 | £96%
10110 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-FDD 575 | +56%

10111 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5§ MHz. 16-QAM) LTE-FDD 644 | +56%
10112 | CAG | LYE-FDD (SC-FDMA, 100% RB, 10 MHz. 64-QAM) LTE-FDD 659 | +96%
10113 | CAG | LTE-FDD (SC-FDMA. 100% RB, 5 MHz 54-QAM) LTE-FDD 662 | 2 %
10114 | CAC | IEEE 802 11n (HT Greenflaid, 13.5 Mbpe, BPSK \WLAN 810 | ¢ g

10115 | CAC | IEEE 802 11n (HT Greenfield, 81 Mbgs., 16-QAM) WLAN 846 | +86%
10116 | CAC_| IEEE 802.11n (HT Greenfield, 135 Mbps. 84-QAM] WLAN 15 | 296%
10117 CAC_| IEEE 802.11n {HT Mued, 135 Mbps, BPSK) WLAN a7 +96 %
10118 CAC_ | |EEE 802 11n (HT Moed, B1 Mbps, 16-QAM) WLAN 59 298 %
10118 | CAC | IEEE 802 11n (HT Mixed, 135 Mbps, 64-QAM) WLAN B13 | 496%
10140 | CAE | LTE-FDO (SC-FDMA, 100% RB, 15 MHz, 16-QAM) LTE-FDD 649 | 296% |
1014 CAE | LTE-FDD (SC-FDMA, 100% R8. 15 MHz, 64-QAM) LTE-FOD 653 | +96%
10142 | CAE | LTE-FDD (SC-FDMA, 100% RB. 3 MHz, OPSK) LTE-FDO 573 | 298%
10143 CAE | LTE-FDD {SC-FDMA, 100% RB. 3 MHz, 16-QAM) LTE-FDO 6,35 £96%
10144 | CAE | LTE-FDD (SC-FOMA, 100% RB. 3 MHz, 84-0OAM) LTE-FDD 665 | £+96% |
10145 | CAF | LTE-FDD (SC-FOMA, 100% RSB, 1.4 MHz, QPSK) LTE-FDO 76 | 296% |
10146 CAF_| LTE-FDD {SC-FDMA, 100% RS, 14 MHz, 16-QAM) LTE-FDD A1 £86%
10147 CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, B4-QaM) LTE-FDD 72 =96%
10146 | CAE | LTE-FDD (SC-FDMA, 50% RB. 20 MHz, 16-0AM) LTE-FDO 642 | 296%
10150 CAE | LTE-FDD (SC-FDMA, 5% RB, 20 MHz, 64-0AM) LTE-FDD 6.60 £08%
10151 CAG_ | LTE-TDD (SC-FDMA. 50% RB, 20 Mz, OPSK LTE-TDD 528 £96%
10152 | CAG | LTE-TDD (SC-FDMA. 50% RB, 20 MMz, 16-0AM) . LTE-TDD 992 | :96%
10153 | CAG | LTE-TDD (SC-FDMA_ 50% RSB, 20 MHz, 64-QAM) LTE-TDD 1005 | +86% |
10154 | CAG | LTE-FDO (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-FDD 575 | +986%
10155 | CAG | LTE-FDO (SC-FDMA, 50% RB, 10 MHz_16-QAM) LTE-FDD 643 | £96%
10156 | CAG | LTE-FDO [SC-FOMA. 50% RB, 5 MHz, QPSK) LTE-FDD 579 | $98%

10157 | CAG | LTE-FDD (SC-FOMA, 50% RB. 5 MHz, 16-QAM) LTE-FDD 649 | +96%
101568 | CAG | LTE-FDD REB, 10 MMz LTE-FDD 662 | +96%
10159 CAG | LTE-FDOD RB LTE-FDD 6.56 +96%
10160 | CAE | LTE-FDD %% S50% RB, 16 MHz. LTE-FDD 582 | +96%
10161 | CAE | LTE-FDD {SC-F! 50% RB, 15 MHz, 16-QAM) LYE-FDD 543 | $96%
10162 | CAE | LTE-FOD {SC-FOMA, 50% RB, 15 MHz, 64-QAM) LTE-FDD 658 | +96%
10166 | CAF | LTE-FDD {SC-F! 50% RB. 1.4 MHz. QPSK) LTE-FDD 546 | +96%
10167 | CAF | LTE-FDD F % 1.4 MHz. 16-0AM, LTE-FDD 6.21 +9.6 %
10168 | CAF | LTE-FDD (SC-FOMA, 50% 14 64 LTE-FOD 679 | £968%
10168 | CAE | LTE-FDD {SC-FOMA, 1 RS. 20 MH2, -FDD 5.7 +96%
10170 CAE | LTE-FDD (SC-FOMA, 1 RB. 20 MMz, 18-QAM) LTE-FDO 6.5 +96%
10171 | AAE | LTE-FDD (SC-FDMA, 1 RB, 20 Mz, B4-0AM) LTE-FDD 649 | $96%
10172 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, OPSK LTE-TCOD 921 | $96%
10173 CAG | LTE-TDD (SC-FDMA. 1 RB, 20 MHz, 18-QAM) LTE-TOO 948 $96%
10174 CAG | LTE-TDD (SC-FDMA. 1 RB, 20 MHz, 64-0AM) LTE-TDO 1025 | £96%
10175 | CAG_| LTE-FDD (SC-FDMA. 1 RB, 10 MHz, QPSK) LTE-FDO 672 | 296%
10176 | CAG | LTE-FDO {SC-FDMA, 1 RB, 10 MHz. 16-QAM) LTE-FDD 652 | £96%

| 10177 CAl | LTE-FDO (SC-FDMA, 1 RB, 5 MHz, OPSK) LTE-FOD 573 296%
10178 | CAG | LTE-FDO (SC-FOMA. 1 RB, § MHz, 16-QAM) LTE-FDD 6.52 £9.6%
10179 CAG | LTE-FDD (SC-FDMA_ 1 RE, 10 MHz 64-0AM) LTE-FDD £.50 £906%
10180 | CAG | LTE-FDD (SC-FDMA. 1 RE, & MHz, 64-QAM) LTE-FDD 8.50 £96%
10181 | CAE | LTE-FDO {SC-F 1 RB, 15 MHz. OPSK) LTE-FDD 572 | 296%

10182 | CAE | LTE-FDO {SC-FOMA, 1 RB, 15 MHz. 16.QAM) LTE-FDD 852 | +96%
10183 | AAD | LTE-FDD (SC-FDMA, 1 RB. 15 MHz, 64-QAM) LTE-FDD 650 | 296%
10184 | CAE | LTE-FDD {SC-FOMA, 1 RB. 3 MHz. OPSK) LTE-FDD 573 £96%
10188 CAE | LTE-FDD {SC-FOMA, 1 RB_3 MHz, 15-QAM) LTE-FDD 651 +06%
10186 AAE | LTE-FDD (SC-FODMA, 1 RB, 3 MHz, 64-QAM) LTE-FDD 6.50 96 %
10187 | CAF | LTE-FDD (SC-FDMA, 1 R8, 1.4 MHz QPSK] LTE-FDD 573 | +96%
10188 CAF | LTE-FDD (SC-FOMA, 1 RB. 1.4 MHz 16-QAM) LYE-FOD 6.52 196%
10189 | AAF | LTE-FDD {SC-FOMA, 1 R8, 1.4 MHz, 64-QAM) LYE-FDD 50 | +96%
10193 CAC | IEEE 802.11n (HT Graenfiedd, 6.5 Mbps, BPSK) WLAN .09 +56%
10194 CAC | IEEE 802.11n (HT Greanfield, 33 Mbps, 16-QAM) WLAN 12 $96%
10195 | CAC | IEEE 802.11n (HT Greenfield, 65 Mbps, 84-QAM) WLAN 821 | +96%
10196 CAC | |IEEE 802.11n [HT Mixod, 6.5 Mbps, BPSX) WLAN 10 2968 %
10197 | CAC | IEEE 802.11n {(HT Mixad, 39 Mbpe, 16-0AM) WLAN 13 | 296%
10188 | CAC | IEEE 802.11n {HT Mixed. 65 Mbps, 64-QAM) WLAN 27 | $96%
10212 CAC | IEEE 802.11n (HT Mixed_ 7.2 Mbps, BPSK) WLAN 8.03 296 %
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10220 | CAC_ | IEEE 802,110 (HT Mixod. 43.3 Mbps, 16-QAM) WLAN | 813 | 296% |
10221 | CAC | [EEE 802.19n (HT Mixod. 2.2 Mbpe. 64-QAM) WLAN 827 | 206 %
10222 | CAC | IEEE 802.11n {HT Mixed. 15 Mbps, BPSK) WLAN B.O6 | 490 %
10223 | CAC | IEEE 802.11n {HT Mixed. 00 Mbps, 16-QAM] WLAN B4B | 406 %
10224 | CAC | IEEE 802.11n {HT Mixed, 150 Mbps, 64-QAM) WLAN BOB | $9.6%
10225 | CAB_| UMTS-FDD (HSPA+ WCOMA 507 | 296%
10226 | CAA | LTE-TDOD (SC-FOMA, 1 RB, 1.4 MHz, 16-QAM) LTE-TDD 949 | 296%
10227 | CAA_| LTE-TDO (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-TDD 1026 | +98%
10228 | CAA | LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TDD 922 | 106%

(10220 | CAC | LTE-TDO (SC-FOMA, 1 RB, 3 Mz, 16-GAM) LTE-TOD 948 | 398 %
10230 | CAC | LTE-TDO (SC-FDMA, 1 RB, 3 Mz, 64-QAM) LTE-TOD 1025 | 206%
| 10231 | CAC | LTE-TDO (SC-FDMA. 1 RE, 3 MRz, GPSK) LTE-TDD 819 | 496%
10232 | CAF | LTE-TDO (SC-FDMA. 1 RB, 5 Mz, 16-QAM) LTE-TDD | 048 | +06%
10233 | CAF | LTE-TDD (SC-FDMA_1 RB, 5 MHz, 64-0AM) LTE-TDD | 1025 | 4908 %
10234 | CAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-TOD | 921 | 296%
10235 | CAF | LTE-TDO (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-TDD | 948 | 296%
10236 | CAF | LTE-TDO (SC-FOMA. 1 RB, 10 MHz, 64-QAM) LTE-TDD | 1025 | 296 %
10237 __| CAF | LTE-TDO (SC-FDMA, 1 RB, 10 MHz,_OPSK) LTE-TOD | 921 | 496%

| 10238 | CAF | LTE-TDO (SC-FOMA, 1 RB, 15 MHz, 16-QAM] LTE-TOD 948 | 296%
10238 | CAF | LTE-TOO (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-TOD 1025 | 206%
10240 | CAF_| LTE-TOO (SC-FOMA, 1 RB, 15 MHz, QPSK} LTE-TOD 821 | $98%
10241 | CAA | LTE-TOD (SCFDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-TDD 982 | 496%
10242__| CAA_| LTE-T0O (SC-FOMA, 50% RB, 1.4 MHz, 64-QAM) LTETOD | 086 | +96%
10243 | CAA | LTE-TDO (SCFOMA. 50% AB, 1.4 MHz, OPSK) LTE-TOD | 946 | 296%
10244 | CAC | LTE-TCO (SC-FOMA, 50% RB. 3 MHz. 16-QAM} LTE-TOD | 1006 | 296 %
10245 | CAC_| LTE-TDO (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD | 1006 _| 296 %
102486 | CAC | LTE-TOO (SC-FDMA, 50% RB, 3 MHz, OPSK) LTE-TOD | 930 | 496%
10247 | CAF | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, 16-QAM) LTE-TOD | 991 | 296%

| 10248 | CAF | LTE-TDO (SC-FDMA, 50% RB, 5 MHz, £4-0AM) LTE-TOD | 1009 | 2069%
10248 | CAF | LTE-TDO (SCFDMA, 50% RB. s% QPSK) LTETOD | 920 | 296%
10260 | CAF | LTE-TDO (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-TOD 081 | 296%
10251 | CAF | LTE-TDO (SCFOMA 50% RB, 10 MHz, 64-0AM) [TE-TOD | 10.17 | 496 %
10252 | CAF_| LTE-TDO 10 Wiz, OPSK) LTETOD | 024 | 2+96%
10253 | CAF | LTE-TDD (SCFDMA. 50% RB, 15 MHz, 16-QAM) LTETOD | 990 | +96%
10264 | CAF | LTE-TOOD (SC-FOMA, 50% RB, 15 Mz, 64-QAM) LTE-TOD | 1014 | 296%
10255 | CAF | LTE-TOO RB, 15 MWz, QPSK) LTE-TOD 820 | 196 %
10256 | CAA | LTE-TOO LTE-TDD 996 | 496%
10257 | CAA_| LTE-TOD (¢ MA, 100% RB, 1.4 MHz, 64-QAM) LTE-TOD 1008 | +96%
10268 | CAA | LTE-TDD (SC-FDMA. 100% RB, 1.4 MHz, QPSK) LTE-TOD 934 | 296%
10258 | CAC | LTE-TDO (SC-FOMA. 100% RB, 3 MHz, 16-QAM) LTE-TDD 998 | +96%
10260 | CAC | LTE-TOD (SCFDMA 100% RB, 3 MHz, 64-QAM) LTE-TDD 997 | 196%
10261 | CAC | LTE-TOD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-TDD 924 | 496%
10262 | CAF | LTE-TDO (SC-FDMA. 100% RB, 5 MHz, 15-QAM) LTE-TOD 983 | 196%
10263 | CAF | LTE-TDD (SC-EDMA_ 100% RB, 5 MHz, 64-0AM) LTE-TDD 1016 | 196%
10264__| CAF | LTE-TDD (SC-FDMA. 100% RB, 5 MHz, OPSK] LTE-TDD 923 | +96%
10265 | CAF | LTE-TDD (SC-FDMA_100% RB, 10 MiHz, 16-QAM) LTE-TDD 992 | +96 %
10266 | CAF | LTE-TDD (SC-FDMA, 100% RB, 10 Mz, 64-QAM) LTE-TDD 1007 | 9.6 %
10267 | CAF | LTE-TOD (SC-FDMA. 100% RB, 10 Mz, OPSK) LTE-TDD 930 | +96%
10268 | CAF_| LTE-TOD (SC-FDMA, 100% RB, 15 Miiz, 16-0AM) LTE-TDD 1006 | +96% |
10268 | CAF | LTE-TDD (SC-FDMA. 100% RB, 15 Miz, 64-QAM) LTE-TDD 1013 | +96%

10270 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 Miz, QPSK) LTE-TDD 958 | +96%
10274 | CAB | UMTS-FDD (HSUPA, Subtes! 5, IGPP Rei8 10) WCOMA 487 | 296%
102756 | CAR | UMTS-FDD (HSUPA, Subtost ., 3GPF Rel8 4) WCOMA 396 | 206%
10277 _| CAA | PHS (QPSK) PHS 1181 | +96%
10278 __| CAA | PHS (QPSK. BW B84MHz Roliofl 0.5) PHS 1181 | 296 %
10279 | CAA | PHS (QPSK, BYW B8AMHz, Rolloff 0.38) PHS 1218 | 286 %

10290 | AAB | COMA2000, RC1, SOS5, Full Rale COMA2000 | 391 | +96%
10291 | AAB | CDMA2000, RC3, SO56, Full Rate COMAZO00 | 346 | +96%
10292 | AAB | COMAZ2000, RC3, SO32, Full Rate COMA2000 | 339 | +96%
10293 | AAB_| COMA2000, RC3, SO3, Full Rate COMAZ2000 | 350 | +96%
10295 | AAB | COMA2000, RC1, SOG, 1/6th Rate 25 Ir. COMA2000 | 1249 | +96%

10297 | AAD | LTE-FDD (SC-FDMA, 50% R8, 20 MHz, QPSK] LTE-FDD 581 | +96%
10296 | AAD | LTE-FDD (SC-FDMA, 50% RB. 3 MHz. GPSK] LTE-FDD 572 | +96%
10299 | AAD | LTE-FDD (SC-FOMA, 50% RB. 3 MHz _16-QAM) LTE-FDD 633 | +96%
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10300 | AAD | LTE-FDD (SC-FDMA, 50% RB. 3 MHz, 64-OAM LTE-FDD 6.60 £96%
10301 AAA | IEEE B02.160 WIMAX (26:18, 5ms, 10MHz, QPSK, PUSC) WiMAX 12.03 £96%
10302 AMA | IEEE BO2 166 WIMAX (25:18, Sma, 10MHz, QPSK, PUSC, 3 CTRL WiMAX 1257 96 %

_Symbols)
10303 | AAA_ | IEEE 802 160 WIMAX (31:15, Sms, 10MHz, 840AM, PUSC) WiIMAX 1252 | +96%
10304 AAA | IEEE 802,168 WIMAX (29:18, Sms, 10MHz, 64QAM, PUSC) WiMAX 1186 | £+896%
10306 AAA | IEEE 802,162 WIMAX (31.15, 10ms. 10MHz. 64QAM, PUSC, 15 WiIMAX 1624 +96%
symbols)
10306 AAA | |EEE 802,162 WIMAX (29:18, 10ms. 10MHZ, 64QAM, PUSC, 18 WX 1467 | t96%
symbols)
10307 | AAA | IEEE 802 16e WiMAX (29:18, 10ms. 10MHz OPSK, PUSC, 18 Wil X 1449 | £986%
symbals)
10308 AAA | IEEE 802.16e WMAX (2918, 10ms, 10MHz. 16QAM. PUSC) WIMAX 1446 | +96%
10309 | AAA | IEEE 802.16e WMAX (29:18, 10ms, 10MHz, 16QAM, AMC 2x3, 18 WIMAX 1458 | £96%
symbois) =
10310 | AAA | IEEE 802.18e WIMAX (29:18, 10ms, 10MHz OPSK. AMC 2x3, 18 WiMAX 1457 | +96%
symbots)
10311 AAD | LTE-FDD (SC-FOMA, 100% R8. 15 MHz, QPSK) LTE-FDD 6.06 $96% |
10313 AAA | IDEN 1:3 iDEN 10.51 96 %
10314 AAA | IDEN 16 IDEN 13,48 296 %
10315 | AAB | IEEE BO2 11b WiFi 2.4 GHz (DSSS, 3 Ibps, D6pc duty cych) WLAN 71 | 406%
10316 AAB | IEEE B02.11g WIFI 2.4 GHz {(ERP-OFDM, 6 Mbps, 96pc cuty cycle) | WLAN B.36 £96%
10317 MC | IEEE 802 118 WIFi 5 GHz (OFDM 6 Mbps, 96pc duty cycle) WLAN B8.38 £06%
10352 AAA | Pulse Waveform (200Mz, 10%) Generic 1000 | =96%
10353 AAA | Putse Wavelorm 2006z, 20%) Ganerio 6.09 $06%
10354 AAA | Pulse Wavelorm {2008z, 40%) Ganeric 3.88 +£06%
10355 | AAA | Pulse Waveform {2006z, 60%) Generic 222 £96%
10356 AAA | Pulse Waveform {200Hz, 80%) Generic 0.97 £ 96 %
10387 AAA | OPSK Waveform, 1 MHz Genaric 5.10 +06%
10388 AAA | OPSK Wavelorm. 10 Mz Genaric 522 +96%
10396 | AAA | 64-QAM Wavelorm), 100 kiz Gonaric 637 | 296 %
10399 AAA | B4-0AM W, 40 MHz Genaric 6.27 £96 %
10400 | AAD | IEEE 802,11ac WiF) (20MH2. BA-QAM, S3pc cuty cycle) WLAN 137 | £96 %
10401 | AAD | IEEE B0Z.11ac Wil (40MHZ, B2-QAM. 99pc duty Cycks) WLAN 160 | +96%
10402 AAD | IEEE 802 1ac ‘Wi (80MHz, 64-0AM 9%pc duty cycle) WLAN 8.53 +96 %
10303 | AAB | CDMA2000 (\xEV-DO. Rev. 0) COMA2000 | 376 | $96%
10404 | AAE | CDMAZ0D0 (1XEV-DO. Rev. COMAZ000 | 377 | £9.6 %
10406 AAB | CDMAZ000. RC3, S032. SCHD, Full Rate COMA2000 522 +96%
10410 AAF | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, QPSX. UL LTE-TDD 7.82 $96%
Subframa=23.4.7.8.9 Subilrame Conf=4)
10414 AAA | WILAN CCOF, 64-QAM, 40MH2 Genenc 8.54 96 %
10415 AAA | IEEE B02.11b WiFi 2.4 GHz (DSSS. 1 Mbgs, 98pe duty cycie) WLAN 1.54 296 %
10416 AAA | IEEE B02 11g WIFI 2 4 GHz (ERP-OFDM, 6 Mbpa. 99pc duty cycka) WLAN 8.23 196 %
10417 AAB | IEEE B02.11a/h WIiFI 5 GHz {OFDM, 6 Mbps. 88nc duty cyde) WLAN 8.23 £96%
10418 AAA | IEEE 802115 WIFI 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc duly cycle, | WLAN 514 +96%
proambule)
10418 | AAA | [EEE 802,11g WIFi 2.4 GHz (DSSS-DFDM, @ Mops, $9pc duty cycle, | WLAN 819 206%
Shart preambule)
10422 AAB E 802.11n (HT Greenfieid, 7.2 Mbps. BPSK) WLAN B.32 186%
10423 AAB E 802.11n (HT Greenfield, 43.3 Mbps, 16-QAM) WLAN B47 298% |
10424 AAB E 802.11n (HT G field, 72.2 Mbps, 84-QAM) WLAN 840 296 %
| 10425 AAB E 802 11n {HT G $old, 15 Mbps. BPSK) WLAN B4t 259.6 %

L 10426 AAB | IEEE 802.11n (HT Greenfiald. 90 Mbps, 16-0AM) WLAN 45 2£96%
10427 AAB | IEEE 802.11n (HT Greenfield, 150 Mbos, 64-QAM) WLAN 41 £96%
10430 AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1} LTE-FDD 3 28 £96% |
10431 AAD | LTE-FOD {OFDMA, 10 MiHz E-TM 3.1) | LTE-FDD 3.38 3 .E_?_i;'_‘
10422 AAC | LTE-FDD (OFDMA, 15 Mz, E-TM 3.1) LTE-FDD .34 +086%
104323 AAC | LTE-FDD {OFDMA, 20 MHz, E-TM 3.1) LTE-FDD 834 +06%
10434 AAA | W-COMA (BS Test Model 1, 64 DPCH) WCDMA 8.60 £96%
10435 AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz. CPSK, UL LTE-TDD 7.82 £96%

Subframe=234.7 8.9)
10447 AAD | LTE-FDD (OFDMA, 5 Mz, E-TM 3.1, Clipping 44%) LTE-FDD 7.56 t96%
10448 | AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, Clipgin 44%)_ LTE-FDD 733 | +96%
10449 AAC | LTE-FDD (OFDMA, 15 MHz. E-TM 3.1, Cliping 44%) LTE-FDD .51 +96%
10450 | AAC | LTE-FDD (OFDMA. 20 MHz E-TM 3.1, Clipping 44%) LTEFDD 748 | £96%
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10451 AAA | W-CDMA (BS Test Mocel 1, §4 DPCH, Clipping 44%) WCDMA 7.59 +86%
10456 | AAB | IEEE 802.11ac WiFi (160MHz, 64.QAM_99pc duty cyca) WLAN B63 | £86%
| 10457 | AAA | UMTS-FDD (DC-HSDPA) WCDMA 62 £96%
10458 | AAA | CDMA2000 (1xEV-DO, Rev, B. 2 carmers) CDMAZ000 6.55 +66%
10458 | AAA | CDMA2000 (1xEV-DO, Rev. B, 3 carriers) CDMA2000 25 £66%
10460 | AAA | UMTS-FDD (WCDMA, AMR) WCDMA 239 | 206%
10461 AAA | LTE-TDD (SC-FOMA, 1 RE, 1.4 MHz, QPSK, UL LTE-TDOD 782 £06%
Subframe=23.4.7.89)

10462 AAA | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, 16.QAM, UL LTE-TDD 8.30 +B6%
Subfrsme=2,3.4.7 8 9)

10463 | AAA | LTE-TDD (SC-FDMA, 1 RE, 1.4 MHz, 64-QAM, UL LTE-TOD 858 | £06%
Subframe=2.3.4.7.8.9)

10484 | AAB | LTE-TDD {SC-FOMA, 1 RB, 3 MHz, QPSK, UL LTE-TDD 7.82 £+56%
Subframe=2,3.4.7.8.9) | 1

10465 | AAB | LTE-TDD (SC-FOMA, 1 RE, 3 MHz. 16-QAM, UL L LTESTDD 832 +96% |
Subframe=2,3,4.7.8.9) | 1

10466 | AAB | LTE-TDD {SC-FOMA, 1 RB, 3 MHz, 64-QAM, UL LTE-TDD 857 £66% |
Subframe=2,3.4.7.8.9) |

10487 | AAE | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, QPSK, UL | LTE.TDD 782 +96% |
Subframe=234.7.8.9) |

10468 | AAE | LTE-TDD {SC-FDMA, 1 RB, 5 MHz 16-QAM, UL LTE-TDD 8.32 +56%
Subframe=2,3.4,7 8.9) e

10468 | AAE | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 54-QAM, UL | LTE-TDD 886 | +66% |
Subframe=234.7.8.9) ! 1

10470 | AAE | LTE-TDD {SC-FODMA, 1 RB, 10 MHz, QPSK, UL LTE-TDD 7.82 +66%
Sublrame=2,3.4,7.8.9)

10471 AAE | LTE-TDD (SC-FDMA, t RB, 10 MHz, 16-QAM, UL | LTE-TDD 832 | 296%
Subframa=2,34,7.8.9) !

10472 | AAE | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, £4-QAM, LIL LTE-TDD 857 +66%
Subframe=2,3.4,7.8.9) .

10473 AAE | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, OPSK, UL LTE.-TDD 782 L£96%
Subframe=2,34.7.8.9

10472 AAE | LTE-TDD (SC-FOMA, 1 RB. 15 MHz, 16-QAM, UL LTE-TDD 832 +96%
Subframe=2,3,47.8.9)

10475 AAE | LTE-TDD {SC-FOMA, 1 RB, 15 MHz, 64-QAM, UL LTE-TDD 857 £96%
Lebzaads Ly Subframe=2,34.7.8.9 VY
10477 AAF | LTE-TDD (SC-FOMA, 1 RB. 20 MHz, 16-QAM, UL LTE-TDD 832 +896%
Subframe=2347 89

10478 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM, UL LTE-TDD 857 | +86% |
Subs 234789) |

10479 AAA | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, QPSK, UL LTE-TDD 7.74 +96%
Subframe=2.3.4,7,8,9) |

10480 AANA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM, UL | LTE-TDD 813 +06% |

___| Suttrame=2,3,4,7,8.9)

10481 AAA | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, 64-QAM, UL LTE-TDD 845 t86%
Subframe=2 3.4 7,8.9)

10482 | AAB | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK, UL LTE-TDD 17 +86%
Subframe=2347.89)

10483 | AAB | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, 16-QAM, UL LTE-TDD 839 | 286%
Subframe=23.47.8.9)

10484 | AAB | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM, UL LTE-TDD BA7 | 296%
Subframe=23.4,7.8.9)

10485 | AAE | LTE-TDD (SC-FOMA, 50% RB, § MHz, QPSK, UL LTE-TDD 759 | 286%
Subframe=2 3 4,7.8.9)

10486 | AAE | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM, UL LTE-TDD 838 | 206%
Subdrames2 34,789

10437 | AAE | LTE-TDD (SC-FDMA, 50% RB, 6 MHz, 64-QAM, UL LTE-TOD 860 | 286%
Subtrames234789)

10488 AAE | LTE-TDD (SC-FDMA, 50% RB, 10 MHz. OPSK. UL LTE-TDD T +96%
Subframe=2,34.7,89)

10488 | AAE | LTE-TDD (SC-FOMA, 50% RB, 10 MHz. 16-QAM, UL LTE.TDD &l £96%
Subframe=2,34.7.8.9)

10490 AAE | LTE-TDD (SC-FOMA, 50% RB, 10 MHz 64-QAM, UL LTE-TOD a54 £86%
Subframe=2.3.4.7.8.9)

10491 AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK, UL LTE-TDD 774 296%
Subframe=2,3.47.8.9) o
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10482 | AAE | LTE-TDD (SCFDMA, 50% RB, 15 MHz, 16-QAM, UL | LTE-TDD aa +t96%
Subframe=2347.88)
10483 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM, UL LTE-TDD 8.55 +36%
Subframe=2.34789) .
10484 | AAF | LTE-TOD (SC-FDMA, 50% RB, 20 MHz. QPSK, UL LTE-TDD 774 +96%
Subframe=234.789)
10485 | AAF | LTE-TDO (SC-FOMA, 50% RB, 20 MHz, 16-QAM, UL LTE-TDD a.37 *96%
Subframe=23478.38)
10406 AAF | LTE-TDD (SC-FOMA, 50% RB, 20 MHz. 84-QAM. UL LTE-TDD 8.54 296%
Subframe=2,34.7.0.9) |
10497 | AAA | LTE-TDD {SC-FDMA, 100% RSB, 1.4 MHz, OPSK, UL LTE-TDD 767 | 296%
| Subframe=23 & 7 8,9)
10498 AAA | LTE-TDD (SC-FOMA, 100% RB. 1.4 MHz, 16-QAM_ UL LTE-TDD 68,40 296%
Subframe=2.3 4.7 8.9)
104564 | AAA | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-0AM, UL LTE-TDO BBE | £96%
Subframe=234.7,8,9)
10500 | AAB | LTE-TDD (SC-FDMA, 100% RB. 3 MHz, QFSK, UL LTE-TOD 767 £96%
Subfr 234,769}
10501 AAB | LTE-TDD (SC-FDMA. 100% RB, 3 MHz, 16-0AM, UL LTE-TDD 844 £96%
Subframe=2,34,789} —
10502 | AAB | LTE-TODD (SC-FDMA. 100% RB, 3 MHz, 64-QAM, UL i LTE-TDD 8.52 +98%
Subframe=2.34,7 8.9}
10503 | AAE | LTE-TDO (SC-FOMA, 100% RB, & MHz, QPSK, UL LTE-TDD 7.72 +96%
Subframe=234.789) |
10504 | AAE | LTE-TDO {SC-FOMA, 100% RB. § MHz. 16-QAM, UL LTE-TDD 83 +9.6%
. Subframe=2.3.4.7.8.9) LA
10505 | AAE | LTE-TDD {SC-FDMA, 100% RB. 5 MHz 54-QAM, UL LTE-TDD 8.54 +36%
Subframe=234.7.8.9)
105068 | AAE | LTE-TDD {SC-FOMA, 100% RB. 10 MHz, QPSK. UL LTE-TDD 774 | £96%
Subframs=2,3.4.7.8.9)
| 10507 | AAE | LTE-TDD (SC-FDMA, 1 RE, 10 MHz, 16-0AM, UL LTE-TDD 836 | t96%
Sublramg=2,34.7.8
10508 | AAE | LTE-TDD (SC-FOMA, 100% RB, 10 Mz, 64-QAM, UL LTE-TOD | BSS | 196%
| Subtrame=2,3.4.7.89 s 2
10508 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 Mz, QPSK, UL LTE-TOD 799 | 296%
Subframes2.3.4.7.8.9)
10510 | AAE | LTE-TOD (SC-FDMA, 100% RB, 15 MHz. 16-QAM, UL LTE-T00 B45 | 206%
Subfrsmdéﬁ.?l,g)
10511 | AAE | LTE-TDD (SC-FDMA. 100% RE, 15 MHz. 64-QAM, UL LTE-TOD B.51 £06%
Subframe=2.34.7 8 9) -
10512 | AAF | LTE-TDO (SC-FDMA, 100% RB, 20 MHz. QPSK. UL LTE-TDD 7.74 +96%
Subframe=2.34.789)
10513 | AAF | LTE-TDO (SC-FDMA, 100% RB, 20 MHz, 16-QAM. UL LTE-TDD 842 +586%
Subframe=23.4.7.8.9
10514 | AAF | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, 84-0AM. UL LTE-TDD 845 | £96%
Subframa=23.4739)
(10515 | AAA | IEEE 802 T1b WiFi 2.4 GHz (DSSS, 2 Mbps, 99pc duty cycio) WLAN 158 +58%
[ 106%6 | AAA | IEEE BO2 11b WiFi 2.4 GHz {OSSS, 5.5 Mbps, 99pc duty cycle) WLAN 157 | 196%
10537 AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS. 11 Mips. 9%pc duty cyose) WLAN 158 +986%
10518 | AAB | JEEE B0Z 11ah WIF| 5 GH2 (OFDM. 9 Mbps, 980 duty cycie) WLAN 823 | +96 %
10519 | AAS | IEEE B02 11a/h WiFi 5 GHz {OFDM, 12 Mbps, dpc duly cycle) WLAN 833 | 496%
10520 | AAB | IEEE B02.11a'h WiFi 5 GHz (OFOM, 18 Mbps, 389pc duty cycia) WLAN 812 | 496%
10521 AAB | IEEE 802.11a/h WiFi 5 GHz (OF DM, 24 Mbps, 99pc duty cycie) WLAN 797 | 296%
10522 | AAB | IEEE 802.11a/h WIFI S GHz (CFDM, 36 Mbps, 99pc duty cycle) WLAN 845 | $96%
10523 AAB | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 99pc duty cycle) WLAN B.08 +96 %
10524 AAB | |EEE 802.11a/ WiFi 5 GHz (OFDM, 54 Mbps, 99pe duty cycie) WLAN | B27 296%
10526 | AAB | IEEE 802.11ac WiFi (20MHz, MCSD, 99pc duty cycie) WLAN B36 | +90%
10526 AAB | IEEE 802 11ac WIFI (20MHz. MCS1, 99pc duty cycle) WLAN 542 $96%
10527 AAB | IEEE 802 .11ac WiFi (20MHz, MCS2, 98pc duty cycle) WLAN B2y 296%
10528 | AAB | IEEE 802 11ac WiFi (20MHz, MCS3, 88pc duty cycla) WLAN 836 | 286%
10522 | AAB | 802.11ac WiFi (20MHz, MCS4. 9%pc duty cycle) WLAN 36 | £96%
10531 AAB | IEEE 802.11ac WiFi 20MHz. MCSS. 8%pc duty cycie) WLAN 43 £96%
10532 | AAB | IEEE 802 11ac WiFi (20MHz, MGST. 99pc duly cyce) | WLAN 823 [£96%
10533 AAS | IEEE B0Z t1ac Wi (20MHz, MCS3. 98pc¢ duty cycle) . WLAN 838 +06%
10534 AAE | IEEE 802 115c WiF| (40MHz, MCS0. 83pc duty cyde) | WLAN 845 +96%
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10635 | AAB | IEEE B0Z.118c WiFi (40MHz, MCS1, 89pc duly cyde) WLAN 845 | 206%
10536 | AAB | IEEE 502 11ac Wikl (40MHz, MCSZ. 89pc duty cyde) WLAN 832 | +06%

10537 | 'AAB | IEEE B02.11ac WIFI (40MHz, MCS3, 89pc duly cycie) WLAN 44| 296 % |
10536 | AAB | IEEE B02.118c WIFI (40MHz, MCS4, S9pc duly cycia) [ WLAN 54 | +96%
10540 | AAB | IEEE 802.11ac WIFI (40MHz, MCSE, #9pc duty cydle) [ WLAN 139 | +96%
10541 |'AAB | IEEE B02.11ac WiFi (S0MHz, MCST, 99pc duly cycie) | WLAN 46 | :06%
10542 | AAB | [EEE 802.11ac WIF| (40MHz, MCS8, 99pc duly cycle) WLAN 65 | 296%
10543 | AAB | IEEE 802,11ac WIF| (40MHz, MCSS, 89pc duly cyclo) WLAN 865 | +96%
10584 | AAB | IEEE 802.11ac WIFi (BOM#z, MCSO, 99pc duly cydle) WLAN 847 | +96%
10545 | AAB | IEEE 802.11ac WIFI (B0MHz, MCS1, 99pc d B WLAN 855 | +96%
10546 | AAB | IEEE 802.11ac WIFI (BOMHz, MCS2, 99pc duty cycie) WLAN 836 | +96%
10587 | AAB | IEEE 802.11ac WiFI (B0M¥z, MCS3, 89pc duty cycie) WLAN 849 | 296%
10548 | AAB | IEEE 802.11ac WIF) (B0MHz, MCS4, 83pc duty cycle) WLAN 837 | +96%
10550 | AAB | |EEE 802.17ac WIFi (BOMHz, MCS6, 99pc duty cydc) WLAN 538 | 496 %
10551 | AAB | IEEE 802 11ac WiFi (B0MHz, MCS7, 99pc d WLAN 550 | 496 %
10552 | AAB_| IEEE 802.11ac WiFI (80MHz, MCS8, 99pc dut zgg ) WLAN 42 | +96%
(10553 | AAB | IEEE 802.11ac WIFI (BOMHz, MCS0, 99pc duty cycle) WLAN 45 | 296%
10554 | AAC | IEEE 802.17ac WIFI (160MHzZ MCSO, 99pc duty tycie) WLAN 48 | 396%
10555 | AAC | IEEE 802.1%ac WiFi (160MHz, MCS1, 83pc duty cydo) WLAN BA7 | 296%
10556 | AAC | IEEE 802.11ac WiFl (160MHz, MCSZ. 8 WLAN 850 | 296%
10557 | AAC | IEEE 802.11ac WiFI (160MHz, MCS3, 9g;c__xy_c£g) WLAN | 852 | 296%
10556 | AAC 2.11ac WiFI (160MHz, MCS4, 88c duty cycke) WLAN 61| 206%
10560 | AAC 2 11ac WiF1 (160MHz, MCS5, 99pc duty cycie) WLAN 873 | 296%
10561 | AAC E 802.11ac WIFI (160MHz2, MCS?. 99pc duty cycie) WLAN 856 | 206%
10562 | AAC_| IEEE 802.11ac WiFi (160MHz, MCS8, 89pc duty cycs) WLAN 568 | 49.6%
10563 | AAC | IEEE 802 11ac WiFi (160MHz, MCS9, 88pc duty cycie) WLAN | 877 | 496%
10664 | AAA | IEEE 802.11g WiFi 24 Grz (DSSS-OFOM, 8 Mbps, 99pc duly WLAN 825 | 296%

cycio)
0565 | AAA | IEEE B02.11g WiFl 24 GHz (DSSS-OFOM, 12 Mbps, 99pc duly WLAN | 845 [z08%
cyda)

10566 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 9990 duty WLAN | B3 [298%
cycio)

10567 | ARA" | IEEE 802 11 WIR2A Gz (DSSS-OFOW, 24 Moo, 0%, 89pc duty WLAN | 800 | z66%
cydle) | SEmm—— |

10568 | ARA | IEEE 802 ¥1g WiFi 24 Griz [DSSS-GFOWM, 36 Mok, 9R6c Gy WLAN | 837 | 298%
cyclo) —

10569 | AAA | IEEE 802119 WiFi 2.4 GHz (DSSS-OFDM, 48 Mops, B8pc duty WLAN 810 | z06%

cycle)
10570 | AAA | IEEE B0Z.11g WiFi 2.4 GHz (DSSS-OFDM. 54 Mbps, 98pc duty WLAN | 8% | T98%
cycie)

10571 | AAA | IEEE 802110 WIFI 24 GHz (DSSS, 1 Mbps, 60pc duly cycie) WLAN | 199 | 496%
10572 | AAA | IEEE 802 11b WiFt 2.4 GHz (DSSS, 2 Mbps, S0pe duly cycle) WLAN | 190 | 206%
10573 | AAA_| IEEE B02 11b WiF) 2.4 GHz (DSSS, 5.5 Mops, 80pc duly cycle) WLAN 198 | 296%
10574 | AAA | EEE B02.11b WIFi 2.4 GHz (DSSS, 11 Mbps, 90pc duly cycio) WLAN | 198 | 206%
10575 | AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM. 6 Mbps, 90pc duty WLAN B59 | 296%

cycle) !

10576 | AAA | IEEE BOZ 110 WiFi 2.4 GHz (DSSS-OFDM, 9 Mbps, G0p< duty WLAN 860 | =9.6%

cycle)
10577 | AAR | IEEE 802110 WiFi 2.4 GHz (DSSS-OFDM. 12 Mops, 0pc auty WLAN 870 | =98 %
cycle)

10578 | AAA | IEEE B02 11 WiFi 2.4 GHz (DSSS-OFDM, 18 Mops, 909c Guty WLAN 849 | =98 %
cycle)

10579 | AAA | IEEE 802 110 WiFi 2.4 GHzZ (DSSS-OFDM, 24 Mops, 90pc Buty WLAN 836 | z06%
cycle)

10580 | AAA | IEEE BOZ. 110 WiFi 2.4 Griz (DSSS-OFDM, 36 Mbps, 9090 duty WLAN B76 | =8.6%
cycle) o

10581 | AAA | TEEE B02.110 WiFi 2.4 GHz (DSSS-OFDM. 48 Mops, 90pc tuty WLAN B35 | 98 %
cycle)

10582 | AAA | IEEE BOZ 110 WiFI 2.4 GHz (DSSS-OFDM, 54 Mbps, 90pC Buty WLAN B67 | 29.6%
cycle)

10583 | AAB | IEEE B02 11aih Wiri 5 Griz (OFDM. 6 Mbps, 90pc duly cycia) WLAN B50 | =08%

10584 | AAB | IEEE B02.11alh WiFi 5 GHz (OFDSA. 8 Mbps, $0pc duty cycle) WLAN | 860 | 206%
10585 | AAB | IEEE B02.11a/h WiFi 5 GHz (OFDM. 12 Mbps, 90pe duty cycle) WLAN B70 | 496%
10586 | AAB | IEEE BO2 11ah WiFI 5 GHz (OFDM. 18 Mbps, B0pe duty cycle) WLAN | 649 | 298%
10587 | AAB | (EEE B0Z 11aih WiFi 5 GHz (OF DM, 24 Mbps, 90pe tuty cycie) WLAN [ 836 | +06%
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106588 | AAB | IEEE 802 t1am WiFi 5 GHz (OFDM. 36 Mbps, 80pc duty cycie) WLAN B76 | =06%
10588 | AAB | IEEE 802 11ah WIFi 5 GHz {OFDM, 48 Mbps, 30pc duty cycie) WLAN B35 | :068%
10590 | AAB | IEEE B02 11a/h WiFi 5 GHz {OFDM, 5¢ Mbps, 90pc duty cycle) WLAN 67 | £96%
10591 | AAB | IEEE BO2 11n (HT Mixed, 20MHz, MCS0, $0pc duty cyde) WLAN 63 | =086%

| 10562 | AAB | IEEE 602.11n (HT Mixnd, 20MHz, MCS1, 90pc duly cycle) WLAN 79 | 206%

(10583 | AAB | IEEE 502 11n (HT Mixed, 20MHz, MCS2, 20pc duly cycle) WLAN 864 | 208%
10584 | AAB | IEEE B02 11n (HT Mixed, 20MHz, MCS3, 80pc duly cycle) WLAN 874 | 988 %
10536 | AAB | IEEE 802 11n (HT Mixed, 20MHz, MCS4, $0pc duty cycle) WLAN 374 | £06%
10596 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCS5, 90pc duty cycle) WLAN 371 | £98%
10597 | AAB | IEEE 802.11n {HT Mixed, 20MHz, MCSE, 90pc duty cycle} WLAN 372 | £06%
10598 | AAB | IEEE 802 11n (HT Mixed, 20MHz, MCS?, 90pc duty cycle) WLAN 850 | £+96% |
10509 | AAB | IEEE 802 11n (T Mixed. 40MHz, MCS0, 30pe duty cycle) WLAN 879 | +86%
10600 | AAB | IEEE 802.11n {(HT Mixed. 40MHz, MCS1, 90pc duty cycio) | WLAN 888 | +96%
10603 | AAB | [EEE 802.11n {HT Mixed. 40MHz, MCS2, 80pc duty cycle) | WLAN 882 | +98%

10602 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS3, 80pc duty cycle] WLAN 894 | +956%
10603 | AAB | IEEE 802.11n (HT Mmed 40MHZ, MCS4, 90pc duty cycle) WLAN 903 | +96%
10602 | AAB | IEEE 802.11n (HT Mised, 40MHz. MCSS. 90pc duty cycle) WLAN 876 | +96%
10605 | AAB | IEEE 802 11n (HT Mixed, 40MHz. MCS6, B0pc duty cyce) WILAN 897 | +968%
10608 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS7, 80pc duly cycla) WLAN 882 | +96%
10607 | AAB | IEEE 802.11ac WiFi (20MHz, MCSO, 80pc duly cycie) WLAN 864 | +96%
10608 | AAB | IEEE B02 11ac WiFi (20MHz, MCS1, 80pc duty cycle) WLAN 77 | $96%
10609 | AAB | IEEE 802 11ac WiFi {20MHz, MCS2, 80pc duty cycle) WLAN 57 | 196%
10610 | AAB | IEEE 802 T1ac WiFi (20MHz. MCS3, B0pc duty cyde) WLAN 878 | +98%
10611 | AAB | IEEE B02.11ac WIFI (20MHz, MCS4, 50pc duty cycie) WLAN 870 | +96%
10612 | AAB | IEEE 802 11ac WIFI {20MHz, MCSS, S0pc duly cycle) WLAN 377 | 196%
10613 | AAB | IEEE 802 118c WIFI {20MH2, MCS8, 90pc duly cycle) WLAN 594 | +06%
10614 | AAB | IEEE BO2.11ac WIFi (20MiMz, MCS7, 90pc duty cycle) WLAN 358 | 298 %
10615 | AAB | FEEE BO2.11ac WIFi (20MHz, MCSB, 90pc duly cycls) WLAN 862 | 2968%
10816 | AAS | IEEE B02.11ac WiFI {40MHz, MCS0 d WLAN 32 | £+96%
106817 | AAB | IEEE 802.11ac WIF| (40MHz, MCS1 WLAN B1 | +96%
10618 | AAB | IEEE 802,118 WIFi r ; WLAN 58 | =96%
10619 | AAB | IEEE B02.118c WIFi W 90pc duty cycle) WLAN BBE | £96%
10620 | AAB | IEEE 802.11ac W Hz, . 90pe duty Gyclp) WLAN BBT | $06%
10621 | AAB_ | IEEE 802 11ac WIFI (40MHZ, MCS5, 90pc duty cycle) WLAN 377 | 2968%
10622 | AAB | IEEE 802.11ac WIF | MCS8, 9 WLAN 68 | +96%
10623 | AAB | IEEE 802.11ac WiFi (d0MHzZ, M Suty cyche] WLAN B2 | £96%
10624 | AAB | IEEE 802.1%ac WiFi (40M1Hz, MC gyw 96 | +86%
10625 | AAB | IEEE 802.1%ac Wiri z. MCS9. 90pc duty cycie) LAN 806 | +86%
10626 | AAB | IEEE 802 1fac WiFi (B0MHz. MCSO_80gc duly cycie) WLAN BBl | +96%
10627 | AAB | IEEE 802 11ac WiFi (80MHz, MCS1, B0pe duly cycke) WLAN BBY | +86%
10628 | AAB | IEEE 802.11ac Wi (80MHZz MCS2,_90pc duty cyce) WLAN 871 | 296%
10629 | AAB | IEEE B02.118c Wi {80MHz, MCS3, S0pc duty cycie) WLAN 885 | +96%
10630 | AAB | IEEE BOZ 118c WiFi (80MHz, MCS4, 80pc duty cycie) WLAN 872 | +96%
10631 | AAB | FEEE BO02 11ac WiFi (80MHz, MCS5 duty & WLAN 881 | 196%
10632 | AAB | ¥EEE BO2 11ac WiF| (80MHz, MCSE, 30pc duty cycle) WLAN 874 1 198%
10633 | AAB | IEEE B02 11ac WIF (80MHz, MCS7, 80pc duly cycie) WLAN 883 | +96%
10634 | AAB | IEEE 802 11ac WIFi (80MHz, MCS8, S0pc duly cycle) WLAN 880 | +96%
10835 | AAB | IEEE BO2 11ac WiFi (80MMz, MCSS, 90pc duty cycle) WLAN 881 | +96%
10838 | AAC | IEEE BO2.11ac WIFi (160MHz. MCS0, 90pc duty cyche] WLAN 383 | $96%
10837 | AAC | IEEE 802 11ac WIFI (160MHz, MCS1, 90pc duty cyclo) WLAN 79 | 496%
10638 | AAC | IEEE 802 11ac WIFi (160MH2z, MCSZ, 90pc duty cycle) WLAN 86 | 286%
10833 | AMAC | IEEE 802.11ac WIFi (160MHz. MCS3. 80pc duty cycle} WLAN B85 | 196 %
10640 | AAC | IEEE 802.11ac WiFi {160MHz. MCS4, 90pc duty cycle) WLAN B9B | 496%
10641 | AAC | IEEE 802.11ac WIFi (160MHz MCS5, 80pc duty cycle) WLAN 06 | +96%
10642 | AAC | IEEE 8021130 WiFi (160MHz, MCS8, 90pc duty cycka) WLAN 06 | +86%
10843 | AAC | IEEE 802.118c WiFi (160MHz, MCS7. O0pc duty cycle) WLAN B89 | 296%
10644 | AAC | IEEE 802,11ac WIFi (160MHz. MCSS. 90pc duty cyie) WLAN 905 | 296%
10645 | AAC | IEEE 802.11ac WiFi (160MHz. MCS9, 80pc duty cyde) WLAN 911 | £986%
10646 | AAF | LTE-TDO (SC-FDMA. 1 RB. 5 MHz, OPSK, UL Sublrame=2.7) LTE-TDOD 1196 | $+968%
10647 | AAF | LTE-TDD (SC-FDMA. 1 RB, 20 MHz OPSK, UL Subframe=2.7} LTE-TDD 1196 | 296%
10648 | AAA | CDMA2000 (1x Amnced[ COMA2000 | 345 | +96%
10652 | AAD | LTE-TDD {OFDMA, 5 MHz, E-TM 3.1, Ciippang 44%) LTE-TDD 601 | £86%
10653 | AAD | LTE-TDD (OFDMA, 10 Mz, £-TM 3 1. Clipping 44%) LTE-TDD 742 | £96%
10654 | AAD | LTE-TDD {OFDMA, 15 MHz, E-TM 3.1, Clipping 44%) [ LTE-TDD 696 | £96%
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10655 | AAE | LTE-TDO (OFDMA, 20 MiHz, E-TM 3.1, Clipping 44%,) LTE-TOD 721 | 286% |
10656 | AAA | Pulse Waveform (200Hz, 10%) Test 10.00 | =88%

10658 | AAA | Pulse Wavefonm (200! _5__2_(33_&) Test 6.99 298 %
10660 | AAA | Pulse Waveform (200Hz, 40% Tes! 368 | 206%
10661 | AAA | Pulse Waveform (200Hz, 60%, Test 222 | £96%
10662 | AAA | Pulse Wavelorn (200Mz, 80% | Test 0.97 +£06%
10670 | AAA | Bl Low Energy = | Bluntooth 219 | =86% |
10671 | AAA | IEEE 802 11ax (20MHz, MCS0, Bpc duly cycle WLAN 908 | +86%
10672 | AAA | IEEE BO2 11ax (20MHz, MCS1, B80pc duly cycle WLAN 857 | +86%
10673 | AAA | IEEE BO2 11ax (20MHz, MCS2, S0pc duty cycle WLAN 78 | +96%
10674 | AAA | IEEE 802.11ax (20MHz, MCS3, 90pc duty cycle WLAN 874 | +06%
10675 | AAA | IEEE B02 11ax {20MHz, MCS4, S0pc duty cycle) WLAN 890 | +98%
10676 | AAA | IEEE B02 11ax (20MHz. MCS5, 90pc duly cycie) WLAN 877 | +96%
10677 | AAA | TEEE B02 11ax (20MHz MCS6, 50pc duty cycle) WLAN 873 | +96%
10678 | AAA | IEEE 802 118x (20MH2, MCS7, 90pc duty oycle) WLAN 878 | +t96%
10679 | AAA | IEEE 802 11ax (20MHz. MCSB, S0pc duty cycle) WLAN 889 | +96%

| 10680 | AAA | IEEE 802.11ax (20MHz MCSB, 80pc duty cycle) WLAN 580 | +96%
10681 | AM\ | IEEE 802.11ax (20MHZ. MCS10, 80pe duty cycie) WLAN 562 | +96%
10682 | AAA | IEEE 802 11ax (20MHz, MCS11, 90pc duty cycie) WLAN | 883 | 136%
10683 | AAA | IEEE 802 11ax (20MHz. MCS0, 99pc duty cycle) WUAN | 842 | +96%
10684 | AAA | IEEE 802 11ax (20MHz MCS1, 99pc duty cycle) WLAN | 826 | +96%
10685 | AAA | IEEE 802 11ax (20MHz MCS2, 88pc duty cycle) WLAN | 8335 | 196%
10686 | AAA | IEEE 802 11ax (20MHz, MCS3, 99pc duty cycle) WLAN | 828 | +96%
10687 | AAA | IEEE 802.11ax (20MHz MCS4, 99pc duty cycle) WLAN | B45 | +96%

| 10688 | AAA | IEEE 802.11ax (20MHz MCS5, 89pc duty cycle) WLAN | 829 | +986%
10889 | AAA | IEEE 802 11ax (20MHz, MCS6, 99pc duty cycle) WLAN | 855 | +96%
10690 | AAA | IEEE 802 11ax (20MHz, MCS7, 98pc duty cycle) WLAN | 820 | +96%
10691 | AAA | IEEE 802.11ax (20MHz. MCSB, 99pc duty cycle) WLAN B25 | +96%
10692 | AAA | IEEE 802 11ax (20MHz. MGSS, 99pc duty cycle) WLAN B29 | +96%
10893 | AAA_ | IEEE 802 11ax (20MHz, MCS10, 89pc duty cycs) WLAN 825 | +96%
10694 | AAA | IEEE 802 1%__“%33&43113' cyde) WLAN 857 | +96%
10695 | AAA | IEEE 802.11ax duty cychs) WLAN 578 | $96%
10696 | AAA | IEEE 80211 1 duty cydo) WLAN 591 | 496 %
10697 | AAA | IEEE 802 11ax (4 MC oy WLAN 81 | +98%
10698 | AAA | IEEE 802.1%ax (40MHz, Mcsa, 9Dpc duty gg_e) WLAN 89 | +96%
10699 | AAA | IEEE 80211ax (4 WLAN 652 | +96%
10700 | AAA | |EEE 802.1%ax {40 WLAN B73 | 196%
10701 | AAA | IEEE 802.1%ax (40MH2, MCSE. B0pe duty cyck) WLAN BBE | 196%
10702 | AAA_| IEEE 802.17ax (40MHz, MCS7. 90pc duty cycia) WLAN 870 | 496%
10703 | AMA | IEEE 802.11ax {40MHz, MCSS, WLAN 382 | 296 %
10704 | AAA | IEEE 802 11ax (40MHz, MCS3, B0pc Guty cyce) WLAN 5.56_| 286 %
10705 | AAA | IEEE 802 11ax (40MHz, MCS10, S0pc duty cycle) WLAN 169 | 196%
10706 | AAA | IEEE 802 11ax (40MHz, MCS11. S0pc duty cycle) WLAN BB6 | 296%
10707 | AAA_| IEEE B0 11ax (40MHz, MCSO0. 88pc duly cycle WLAN 832 | 296%
10708 | AAA | IEEE 802.11ax (40MHz, MCS1, B8pc duly cydie WLAN 855 | 286%
10708 | AAA | IEEE 802.11ax (40MHz, MCS2. 98pc duty cyde WLAN B33 | 196%
10710 | AAA | IEEE 802 11ax (40MHz, MCS3. 9%pc duty cycia) WLAN 629 | s98%
10711 | AAA | IEEE 802 11ax (40MHz, MCSA. S8pc duty cycle) WLAN 839 | 296%
10712 | AAA | IEEE 802 11ax (40MHz, MCSS, 89pc duly cycie) WLAN B67 | +06%
10713 | AAA | IEEE 802 11ax (40MHz, MCS8, 99pc duty cyck) WLAN 833 | 186 % |
10714 | AAA | IEEE 802,11ax (40MHz, MCS7. 89pc duty cycle) WLAN 626 | 296%
10715 | AAA | IEEE B0Z 11ax (40MHz. MCSS. B9pc duty cycie) WLAN BAS | 406%
10716 | AAA | TEEE 802 11ax (40MiHz, MCS9_ Opc duly cyce WLAN 830 | 296%
10717 [ AAA" | IEEE 802 1 Tax (40MiHz, MCS10, 88pc duly cycle) WLAN 848 | 2095%
10718 | AAA | IEEE 802 11ax (40MiHz, MCS11, 99pc duly cycle) WLAN 824 | 2D6% |
107y AAA | IEEE BOZ 11ax (80Mz, MCS0, S0pc duty cyda) WLAN 88t 298%_|
10720 | AAA | IEEE B0Z.11ax (B0MHz, MCS1, 80pc duly cycie) WLAN BE7 | 206%
10721 | AAA | IEEE 802 11ax (B0MHz, MCS2, sowy_yue) WLAN 376 | +96%
10722 | AMA | IEEE BOZ2 11ax (B0MHz, MCS: duly cycie) WLAN B55 | 296%
10723 | AMA | IEEE B02 11ax (B0MHz, MC 4,mmzm) WLAN 870 | =86%
10724 | AAA | IEEE 802 11ax (BOMHz, MCSS, S0pc duly cyce) WLAN 880 | =86%
10725 | AAA | JEEE 802 11ax (B0MHz, MCS6, B0pc duty cyde) | WLAN _ 874 | =08%
10726 | AAA | IEEE B2 11ax (B0MHz, MCS7, 80pc duty cycle) L WLAN 872 | 208%
10727 | AAA | IEEE B02 1 Tax (B0MHz, MCS8, 90pc duly cycle) L WLAN 868 | 296%
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[10728 T AAA | IEEE 507 11ax (B0MHZ, MCS9, 00pa duty Cycie) WLAN BE5 | £06%

[ 10726 | AAA_| IEEE B02 11ax (BOMHz, MCS10, 909G duly cycie) WLAN BBA | +06%
10730 | AAA_| IEEE B02 11ax (BOMHzZ, MCS11, 80pc duly cyce) WLAN B67 | 06%
10731 | AAA | TEEE B02 11ax (BOMHZ, MCSO, 98pc duty cyck) WLAN BAZ | 206%
10732 | AAA_ | TEEE B02.11ax (BOMHz MCS1, 99pc duty cycia) WLAN 846 | =08%
10733 | AAA_ | IEEE BO2.11ax (BOMH2, MCS2, 99pc duly cycie) WLAN 840 | +06%
10734 | AAA_| IEEE B02.11ax (BOMHz. MGS3. 99pc duty cycke) WLAN 825 | $98%
10735 | AAA | IEEE 802.11ax (80MHz MCS4, 985c tuly cycie) WLAN 833 | +06%
10736 | AAA | IEEE 802 11ax (B0MHz, MCS5, 8900 duty cychs) WLAN 827 | +06% |
10737 | AAA_| TEEE 802,11ax (80MHz, MCSB, 99pc duty cycis) WLAN 835 | +96% |
10738 | AAA | IEEE 802.11ax (80MHz, MCST. 99pc duly cycia) WLAN 842 | +96%
10739 | AAA | IEEE 802,11ax {80MHz, MCS8. 3pc duly cycio) WLAN 25 | +06%
10740 | AAA | [EEE 802.11ax (80MHz, MCS3, S8pc duly cycie) WLAN 48| +96% |
10741 | AAA_ | IEEE 802.11ax (80MHz, MCS10, 99pc duty cycle) WLAN BA0 | +96 %
10742 | AAA_| IEEE 802.11ax (80MHz, MCS11, 99pc duty cycle) WLAN 843 | +96%
10743 | AAA | IEEE 802.11ax (160MHz, MCS0, 90pc duty cycle) WLAN 894 | +96%
10744 | AAA | IEEE 502 11ax (160MHz, MCS1, 90pc duty cycls) WLAN 916 | +96%

(10745 | AAA ™| TEEE 802 11ax (160MHz, MCSZ, 90pc duty cyci) WLAN 03 | +06%

(10745 | AAA | IEEE B02 11ax (180MHz, MCS3, 80pc duty cyck) WLAN 11| +96%

10747 | ARA E BO2 118 (160MHZ, MCS4, 80pc duty cycs) WLAN 904 | +96%
10748 | AAA E B0Z_11ax (160MHz, MCS5, 80pc duly cycke) WLAN 893 | £96%
10749 | AAA EE 802112 (180MHz, MCS6, 90pc duty cyce) WLAN B90 | +96%
10750 | AAA E 802118 (160MHz, MCS7, B0pc duly cycle) WLAN 879 | =96%
10751 | AAA | IEEE 802.11ax (160MHz, MCS8, S0pc duly cycie) WLAN 882 | £06%
10752 | AAA | IEEE 802 11ax (160MHz, MCS9, S0pc duly cydie) WLAN BB | £06%
10753 | AAA | [EEE 802.11ax (160Mrz, MCS10, 90pc duty cycle) VWLAN 900 | +06%
10754 | AAA_| IEEE 802.11ax (160MHz, MCS11, 90pc duty cycle) WLAN 594 | +96% |
10755 | AAA | IEEE 802 11ax {160MHz, MCSO, 99pc duty Gycle) WLAN 864 | +96%
10756 | AAA_| IEEE 802 1%ax (160M#Hz, MCS1, 89pc duty cycle) WLAN 877 | +96%
10757 | AAA | [EEE 802 11ax MCSZ, WLAN B77 | +36%
10758__| AAA | IEEE 8021 1ax (! MCS3, 99pe didy cycie) WLAN 860 | +96 %
10753 | AAA | IEEE 802 11ax (160MHz, MCS4, 98pc duty cycls) WLAN 858 | +96%

[ 10760 | AAA | IEEE B02 118x (160MHz, MGSS, 99pc duty cycle] WLAN 843 | +96%
10761 | AAA ™| IEEE B02.11mx (160MHz. MCS6, 98pc duty cycle) WLAN B56 | 96 %
10762__| AAA | IEEE 602 11ax (160MHz. MCS7, 99pc uty cycio) WLAN BA9 | 296 %
10763 | AAA | IEEE BO2 11ax (160MHZ MC: WLAN 853 | 496%
10764 | AAA | IEEE 802 11ax (180MHz, MCS9 WLAN | 854 | 496%
10765 | AAA | IEEE B02.118x (160MHz. MCS10, B8pe duty cycle) WLAN | 854 | 296%
10766 | AAA | IEEE B02.11ax (160MHz, MCS11, 89pc duly cycio) WLAN [ 8851 | 296%

' Uncenainty s dstermned using the max. Geviation from linear nesponse applying rectangulsr datnbusion and is exprassed Tof e square of the

ekt varlue
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Appendix A.2 Dipole Calibration certificate
D2450V2

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 5004 Zurleh, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di tarsturs
Swiss Calitration Service

nwown

Accredied by the Swiss Accradtation Sandce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muititataral Agreement for the recognition of calibration certificates

KCTL (Dymstec)
[CALIBRATION CERTIFICATE

Accreditation No,; SCS 0108

Certificate No: D2450V2-895 Jul18

Client

Otject

D2450V2 - SN;805

QA CAL-05.v10
Calibration procedure for dipole validation kits above 700 MHz

Catbration procedure|s)

Calibeation date

July 24,2018

This caibeation cerificate documents the iraceabilty to national slandards. whish reakze the physical nia of mansuremants (S1)
The measuraments and the uncarainties with confidence probability ase given on the Iollowing pages and are part of the cerificatn
Al calirations have bean conductad in tha clossd [8boratory {aciity: envionment lemperature (22 = 31°C and nimickty < T0%

Calibration Equipment usad (MATE critical for calitwation)

! Primary Standarda Ds Cal Dale {Certificase No } Scheduled Calibration
Power meter NRP SN: 104778 04-Apr18 (No. 2170267202873) Apra G

| Powee sansor NAP-Z21 SN: 103244 Od-Apr-18 (No, 21702672) Apr-18
Power sansar NAP-Z01 ‘ SN: 103245 O4-Apr-18 (No. 217-0267) ANor-18

| Redorence 20 98 Altanuator 58 (20k) 04-Apr-18 {No. 21702682 Apr-18

| Type-N mismatch combination SN 50472/ 06327 04-Apr18 {No. 217-02683) Apr-18

E Aedarence Probe EX3DV4E SN 7348 30-Dac-17 (No, EX3-7345_Dect7) Dec-18

| DAE4 SN. 601 2600117 {No. DAE4-801_Cct17) Oct1a

| Sacondary Standards
' Power melar EPM ;4.',\
| Powar sensor HP 84814
| Power sensor HP B4B1A
RF genarator R&S SMT-06
Network Analyzer Aglient EB3SSA

Caibrated by

Approvad by

lios

SN GB37480704
SN US37282783
SA: MY41002317
SN: 100672

SN: USAat080477

Nama
Clabaio Leutler

Kalja Peivic

Check Date (in housae)

07:0c1-15 {In housa check O¢4-16)
07-0ct:1% (in housa chack Oct-16)
07-0Oct-15 (In housa chack Oct-18)
15-Jun-15 {in house check Oct16)

31-Mar-14 (in house chack Oct-17)

Function
Laboratory Technician

Scheduled Chisck

This calibration cerificate shall not be reproduced except In full withoyt wittan appraval of the labtestory

In house check: Dct-18
In house chack: Oct-18
In houne check: Oct-18
In house checic Oct-18
In house check: Oct-18

issued: July 2¢, 2018

Certificate No: D2450V2-895_Jul18
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Calibration Laboratory of

Schwolzarischer Kalibrierdienst

Schmid & Partner Service sulsse o' étalonnage

Engineering AG Servizio svizzero i tarstura
Zoughausstrosse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accreditad by the Swiss Accratation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multiiatarad Ags 1 for the gnition of calibration cerificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters;

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

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

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

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

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

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

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

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

Cenificate No: D2450V2-885_Jul18 Page 20f8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5S V52.10.1
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 382 1.80 mho/m
Measured Head TSL parameters (22.0+02)"C J78x8% 1.85 mham £ 6 %
Head TSL temperature change during test <05°C - -—
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g} of Head TSL Condition
SAR measured 250 mW input power 13.1 Wikg
SAR for nominal Head TSL paameters normalized to 1W §1.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 6.10 Wikg
SAR for nominal Head TSL parametars normalized to 1W 24.1 W/kg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.85 mho/m
Measured Body TSL parameters {(220+02)°C 518:6% 2.02 mho/m + 8 %
Body TSL temperature change during test <05"C - —_
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powear 12.8 Wikg
SAR for nominal Bady TSL parameters nomalized to 1W 50.68 W/ikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 8.03 Wkg
SAR for nominal Body TSL paramoters normalized o 1W 23.8 Wikg = 16.5 % (k=2)

Certificale No: D2450V2-895_Jul18
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, translormed to {eed point 5380+18[Q

| Return Loss -27.8dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4820+50jQ
Return Loss -250dB

General Antenna Parameters and Design

Electrical Delay {ona direction) 1.156 ns

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

The dipole s made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle arms In order t0 improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph, The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard

No excessive force must be applied 10 the dipole arms, bacause they might bend o the soldesed connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufacturad on June 19, 2012
Centificate No: D2450V2-885_lul1a Paga4ois
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DASYS5 Validation Report for Head TSL

Date: 24.07.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:895

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

Medium parameters used: f = 2450 MHz: o = 1.85 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349: ConvF(7.88, 7.88, 7.88} @ 2450 MHz: Calibrated: 30.12.2017
« Sensor-Surfuce: 1. 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flut Phuntom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

» DASYS5252.10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 115.0 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 26.1 Wikg

SAR(1 g) = 13.1 W/kg: SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 2] .4 W/kg

-13.20
-17.60

-22.00

0dB =214 W/kg=13.30dBW/kg
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Impedance Measurement Plot for Head TSL

mc\mmwmmuwmsmmw

0 b
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DASYS5 Validation Report for Body TSL

Date; 24,07.2018
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:895

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

Medium paramcters used: f = 2450 MHz; 0 = 2.02 Sim; & = S1.9; p = 1000 kg;"m"
Phantom section: Flat Section

Meussurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASY32 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01) @ 2450 MHz: Calibrated: 30.12.2017
» Sensor-Surface: 1. 4mm (Mechamical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002

« DASY5252.10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 108.0 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 25,1 Wikg

SAR(1 g) = 12.9 W/kg: SAR(10 g) = 6.03 W/kg

Maximum value of SAR (measurced) = 20.9 Wikg

1250

G

-21.00

0dB =209 W/kg = 13.20 dBW/kg
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Impedance Measurement Plot for Body TSL

Fle View Channel Sweep Cafbeaion Trace Scale Marker System Window Help

Siaue  CH1 BT | 1-Pait Avgeil Defay LCL
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D5GHzV2

Callb(atlon Laboratory of i\-'\‘@"z‘ S Schweizerischer Kalibrierdionst
Schmid & Partner % G Service suisse @ ésionnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘-<}ﬁ§ S Swiss Calibration Sorvics
Acoredited by the Swiss Accrediation Senvce (SAS) Becreditation No: SCS 0108
The Swiss Accreditation Servica Is one of the signatories to the EA
Multilateral Ag for the recognitlon of caiibration certificates
cienm  KCTL (Dymstec) Centificate No: DSGH2V2-1134_May19
CALIBRATION CERTIFICATE x|
Object D5GHzV2 - SNi1134
Cadlbration procedure(s) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Calibration data May 23,2019

Thes callration cerificate documents the recaablity to nationsd standards, which roalize the physical units of measurements (SI)
The measuraments and 1ha uncertaintias with confidance probability are givean an the fcliowing pagas and are pan of the cemficats

Al cadbrations have been conducied In the closed laboraitey Tacility: environment temperature (22 # 3)°C and humidity < 70%

‘ Calitration Equipmant used (M&TE critca! for casbration)

Primary Standards D& Cal Date (Canificate No.) Schaoulad Catbration 1
Powar mater NRP | SN: 104778 03-Ape-18 (No. 217.02802/02893) Apr-20 |
Power sensor NAP-Z91 | 6N: 103244 03-Ape-18 (No. 217-02002) Ape20

Power sensar NFIP-Z81 SN: 103245 03-Apr-15 (No. 217-02683) Apr-20

Ralarence 20 9B Atenuator SN: B048 (20k) 04-Apr-19 (No. 217.02894) Ape-20

Type-N mismaich combination SN: 50472/ 06327 0%-Apr 18 (No. 217-02895) Ape-20

Ralerence Probe EX30V4 SN: 3503 25-Mar-18 (No. EX3-38503_Mar19) Mar-20

DAE4 SN: 601 30-Ape-19 (No. DAE4-601_Apr18) Ape20

Secondary Standards D# Check Date {in house) Scheduled Chock

Power metur E44158 SN: GEIS12475 F0-021-14 ({In housa cheack Feb-18) in house chack: Oct-20

Power sansor HP B481A SN US37252783 0740215 (In house chack Oct-18) In house check: Ogt-20

Powsr sansor HP B451A SN MY41052317 07-0c115 (In house chack Oct-138) In housa check: O¢t-20

AF genarator R&S SMT-06 SN 100872 15-Jun-15 (in house chack Oct-18) In howss chack: Oc1-20

Network Analyzar Agient EB3584 | SN LUS41080477 31-Mur-14 {in housa chack Oct-18) In housa chack: Oct-19

/ g \
Namne Function 'S';rinhvu
Caibsrated by Claudio Lautbisr Laboratory Technician k }
Approved by: Katja Pokowe Taohrical Managsr /,’29’/
2 /6

|ssued: May 27, 2019

Ths calibration cen®icate shall not be feproduced except in full withcut written approval of the labaratory,
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Calibration Laboratory of S,

d BINLL S  Schweizerischer Kalibriordienst
Schmid & Partner % G Service suisse détalonnage
Engineering AG = Sorvizio svizzero dl tacatura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y, /,;R\\w\? S Swiss Calibration Service
LI
Accrediied by the Swiss Accredaation Sanvice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

DASY Version DASYS V52102
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0 mm,. dz = 1.4 mm

5200 MHz = 1 MHz
5300 MHz = 1 MHz
5500 MHz = ¥ MHz
5600 MHz = 1 MHz
5800 MHz = 1 MHz

Graded Ratio = 1.4 (Z direction)

Frequency

Head TSL parameters at 5200 MHz
The following parameters and calculations were appled

Temperature | Permittivity Conductivity

Nominal Head TSL parameters 220°C | 36.0 4.66 mho/m

Measured Head TSL parameters {220202)°C BAL4=26% 447 mho/m £6 %

Head TSL temperature change during test <05°C —- -
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Candition

SAR measured 100 mW Inpat power 7.94 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.0 Wkg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition

SAR measured 100 mW input power 2.27 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mhao/m

Measured Head TSL parameters {220+£02)°C 35326% 457 mho/m =6 %

Head TSL temperature change during test <05°C - —
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condifion

SAR measured 100 mW input power 8.27 Wikg

SAR for nominal Head TSL parameters normalized 10 1W 82.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2365 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.4 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4,98 mho'm

Measured Head TSL parameters (220+£02)C 350+6% 4.77 mho/m £ 6 %

Head TSL temperature change during test <08°C e
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g} of Head TSL Condition

SAR measured 100 mW input power 8.65 Wikg

SAH for nominal Head TSL parameters normalized to 1W 85.1 Wkg = 19.9 % (k=2)

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

SAR measured 100 mW input power 242 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg = 19,5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m

Measured Head TSL parameters (22.0+02)"C 343+6% 4.87 mho/m £ 6 %

Hoad TSL temperature change during test <05°C - —
SAR result with Head TSL at 5600 MHz

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

SAH measured 100 mW mnput power 857 Wikg

SAR for nominal Head TSL parameters nommatized to 1W 85.3 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.44 Wikg

SAR for nominal Head TSL paramelers normakzed to 1W 24.2 W/kg £ 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 353 5.27 mho/m

Measured Head TSL parameters (220£02)°C 3ME26% 5.07 mho/m £ 6 %

Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW Input power 7.97 Wikg

SAR for nominal Haad TSL parameters normalized to 1W 79.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 226 Wikg

SAR for nominal Haad TSL parameters normalized to 1W 22.5 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

The foliowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Neminal Body TSL parameters 220°C 49.0 5.30 mho/m
Measured Body TSL parameters (22.0+02)°C 472+8% 5.45 mho/m =8 %
Body TSL temperature change during test <05°C - —

SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAH measured 100 mW input power 7.5 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 75.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.11 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.9 5.42 mho/m

Measured Body TSL parameters (220£02) °C 470+6% 558 mho/m =6 %

Body TSL temperature change during test <05°C — —
SAR result with Body TSL at 5300 MHz

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

SAR measured 100 mW input power 7.55 Wikg

SAR for nominal Body TSL parameters normalized to 1W 75.0 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g} of Body TSL condition

SAR measured 100 mW input power 2.10 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.8 Wkg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 4886 5.65 mha/m

Measured Body TSL parameters {(220+02)°C 46626% 5.85 mho/m £ 86 %

Body TSL temperature change during test <05°C —
SAR result with Body TSL at 5500 MHz

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

SAR measured 100 mW input power 7.90 Wikg

SAR for nominal Body TSL parameters normalized to 1W 78.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 218 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.6 Wikg + 19,5 % (k=2)

Body TSL parameters at 5600 MHz

The icllowing parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mho/m

Measured Body TSL parameters (22.0+02)C d65+6% 599 mho'm + 6 %

Body TSL temperature change during test <05°C —
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Conddtion

SAR measursd 100 mW input power 8.02 Wikg

SAR for nominal Body TSL parameters normalized to 1W 79.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ {10 g) of Body TSL candition

SAR measured 100 mW input power 2.23Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 22.1 Wikg £+ 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were apphbed

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C | 48.2 6.00 mha/m
Measured Body TSL parameters {220x02)°C 46126% 6827 mho'm £ 6 %
Body TSL temperature change during test <05"C - -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAH measured 100 mW input power 744 Wikg

SAR lor nominal Body TSL parameters

normalized to 1W

73.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g} of Body TSL

condition

SAR measured

100 mW input power

2.06 Wikg

SAR for nominal Body TSL paramsters

normalized to 1W

20.4 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed 1o feed paint 480Q-95|Q
Retumn Loss <202 dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transtormed to feed point 4880Q-65iQ
Retumn Loss -235d8

Antenna Parameters with Head TSL at 5500 MHz

impedance, transformed 10 feed point 501 Q-41j0
Aeturn Loss ~27.8dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed poimt 5610-28jQ
Return Loss -26.5 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, translormed to fead point 5520402
Raturn Lose -241dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transiormed to feed point 407 0-700
Return Loss -22.048B

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transtormed 10 leed point 4850-530
Retumn Loss -255d8

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 5210Q-26[

Return Loss -29.8dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5B60Q-17iQ
Retum Loss -251dB
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Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 5550Q-32K
Return Loss -244d8B
General Antenna Parameters and Design
[ Electrical Delay (one direction) 1.203 ns

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

The dipole is made of standard semirigid coaxial cable. The center conducior of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipcie arms in order to improve malching when loaded according to the position as explained in the
*Measuremant Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length is still

according to the Standard

No excessive force must be applled 1o the dipole arms, because they might bend or the sokdered connections near the

feedpoint may be damaged

Additional EUT Data

Manufactured by

SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 22,05.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1134

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5500 MHz, Frequency: S600 MHz, Frequency: S800 MHz

Medium parameters used: f = 3200 MHz;, a =4.47 S/m; g, = 35.4; p = 1000 kg/m”,
Medium parameters used: f = 5300 MHz; o =4.57 S/m; ¢, =35.3; p= 1000 kg/m”,
Medium pirameters used: f = 5500 MHz: 6 = 4.77 S/m; g = 35, p = 1000 kg/m” ,
Medium parameters used: = 5600 MHz; o = 4.87 S/im: & = 34.9; p= 1000 kg/m”,
Medium parameiers used: = 5800 MHz; o = 5.07 S/m; &, = 34.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF{5.64, 5.64, 5.64) @ 5200 MHz,
ConvF(5.39, 5.39. 5,39) @ 5300 MHz, ConvF(5.1, 5.1, 5.1) @ 5500 MHz,
ConvF(4.95, 4.95, 4.95) @ 5600 MHz, ConvF(4.96, 496, 4.96) @ S800 MHz; Calibrated: 25.03.2019

e Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
e Phantom: Flat Phantom 3.0 (front): Type: QD 000 P50 AA; Senal: 1001

o  DASYS5252.10.2(1495); SEMCAD X 14.6,12(7450)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 76.08 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28,5 Wikg

SAR(1 g) =7.94 W/kg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.28 V/im; Power Drift = 0.03 dB

Peuak SAR (extrapolated) = 29.7 Wikg

SAR(1 g) = 8.27 W/kg: SAR(10 g) = 2.36 Wikg

Maximum value of SAR (measured} = 19.2 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.91 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.2 Wikg

SAR(1 g) = 8.55 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 20,1 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=$mm, dz=1.4mm
Reference Value = 77.68 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(1 g) = 8.57 W/kg; SAR(10 g) = 2.44 W/ke

Maximum value of SAR (measured) = 20.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 74,08 V/m; Power Drift = 0.02 dB

Peak SAR (eatrapolated) = 32.0 W/kg

SAR(1 g) = 7.97 W/kg: SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 191 Wrkg

-8.30

-16.59
-24.89
-33.8

-11.48

0dB = 182 W/kg = 12,60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.05.2019
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1134

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: S500 MHz, Frequency: 5600 MHz, Frequency: S800 MHz

Medium parameters used: f = 5200 MHz; o = 5.45 Sim; &, = 47.2; p = 1000 kg/m’ |
Medium parameters used: f = 5300 MHz; o = 5,58 S/m; & = 47; p = 1000 kg/m”,
Medium parameters used: = 5500 MHz; 0 = 5,85 S/m; £. = 46.6; p = 1000 kg/m’
Medium parameters used: = 5600 MHz; 6 = 5,99 S/m; & = 46.5; p = 1000 kg/m’
Medium parameters used: f = 5800 MHz; 0 = 6.27 S/m; & = 46.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503: ConvF(5.14, 5.14, 5.14) @ 5200 MHz,
ConvFi5.25, 5.25, 5.25) @ 5300 MHz, Convi4.79,4.79, 4.79) @ 5500 MHz,
ConvF(4.74, 4,74, 4.74) @ 5600 MHz, ConvF(4,62, 4,62, 4,62) @ S800 MHz; Calibrated: 25.03.2019

«  Sensor-Surface: 1.dmm (Mechanical Surface Detection)
e Electronics: DAES Sn601; Calibrated: 30.04,2019
e  Phantom: Flat Phantom 5.0 (back); Type: QD O(X) P50 AA; Senal: 1002

*  DASYS2 32, 10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 69.01 Vim: Power Drift = .00 dB

Peak SAR (extrupolated) = 28.7 Wikg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.11 W/kg

Mauximum value of SAR (measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 67.76 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30,0 Wikg

SAR(I g) = 7.55 W/kg: SAR(10 g) = 2.1 W/kg

Mauaximum value of SAR (measured) = 17.9 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Messurement grid: dx=4dmm, dy=4mm, dz=1 4mm

Reference Value = 68,53 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 33.2 Wikg

SAR(I g) = 7.9 W/kg; SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 19.1 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.29 V/m; Power Drift = (.05 dB
Peak SAR (extrapolated) = 34.8 Wikg
SAR(1 g) = 8.02 W/kg: SAR(10 g) = 2.23 W/kg
Maximum value of SAR (measured) = 19.7 Wikg
Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 65.93 V/m; Power Drift = 0.01 dB
Peiak SAR (extrapolated) = 32,8 Wikg
SAR(1 g) = 7.44 W/kg; SAR(10 g) = 2,06 W/kg
Maximum value of SAR (measured) = 18,3 Wikg

dB

0

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 183 Wig = 12.62 dBW/kg

Centificate No: D5GH2V2-1134_May19 Page 16 of 16

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/1



http://www.kctl.co.kr/

KCTL Inc.

. Report No.:
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR19-SPF0016
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (90) of (95)
www.kctl.co.kr

Impedance Measurement Plot for Body TSL
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Appendix B. EUT Photo
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Notebook Front View
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Appendix C. Test Photo
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